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VIDEO CODING DEVICE AND VIDEO TRANSMISSION SYSTEM USING 

THE SAME, QUANTIZATION CONTROL METHOD AND AVERAGE THROUGHPUT 

CALCULATION METHOD USED THEREIN 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a video coding device, and more 

particularly to a device for coding and transmitting moving pictures. 

Description of the Background Art 

(First Conventional Example) 

...: 

Conventional video compression coding systems for moving picture 

communication at a low bit rate include ITU Recommendation H.261. Fig.18 is a 

block diagram showing the structure of a video coding device for realizing the video 

coding system recommended in H.261. Structures and operations of parts of this first 

conventional example will be described below. 

In Fig.18, a video coding device 90 includes a video input portion 11, a 

coding device 12, a transmission control device 17 and an output device 18. The 

transmission control device 17 includes a transmission buffer 171 and a transmission 

control portion 172. 

The video input portion 11, composed of a camera etc., performs input of 

video. The coding device 12 codes the video inputted from the video input portion 11 

according to the video coding method recommended in H.261. The transmission 

buffer 171 stores the video data coded in the coding device 12. The transmission 
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control portion 172 transmits the coded video data stored in the transmission buffer 

171 to a video receiving device 1000 at a predetermined transmission rate through 

the output device 18. 

Fig.19 is a block diagram showing more detailed structure of the coding 

device 12 in FiQ..18. In Fig.19, the coding device 12 includes a video input device 

1001 a coding control portion 101, a SW (switch) 102, a scan c:onversion portion 103, 

a differential portion 104, a quantization portion 105, a motion vector detecting portion 

106, a motion compensation portion 107, a frame memory 108, a inverse quantization 

portion 109, an addition portion 1 Oa, a multiplexer 1 Ob and a code output device 1 Oc. 

The SW 102 switches whether to code or not a video frame inputted from 

the video input portion 11 (that is, frame dropping or not). The coding control portion 

101 carries out frame dropping control for controlling whether the video frame inputted 

at the video input portion 11 is to be coded and transmitted, or to be dropped without 

coded and quantization controf for determining the most suitable quantization step 

size from both the reproducibifity of the motion and the video quafity. The scan 

conversion portion ·103 scan-converts the moving picture data inputted from the video 

input device 100 and outputs it as data in block unit composed of a plurality of pixels. 

The motion vector detecting portion 106 detects the motion vector of the data block 

outputted from the scan conversion portion 103. The frame memory 108 stores local 

decoded moving picture data one frame before. The motion compensation portion 

107 retrieves a prediction value from the moving picture data in the frame memory 

108 on the basis of the motion vector information which is an output of the motion 

vector detecting portion 106 and outputs the same. 

The differential portion 104 calculates the difference between the data block 

from the scan conversion portion 103 and the prediction value from the motion 
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compensation portion 107 to output a prediction error. The quantization portion 105 

quantizes the prediction error from the differential portion 104. The inverse 

quantization portion 109 inversely quantizes the prediction error quantized in the 

quantization portion 105. The addition portion 10a adds the prediction error inversely 

quantized in the inverse quantization portion 109 and the prediction value from the 

motion compensation portion 107 to calculate decode moving picture data and stores . 
it in the frame memory 108. The multiplexer 1 Ob multiplexes the prediction error 

quantized in the quantization portion 105 and the motion vector detected in the motion 

vector detecting portion 106. 

Coding operation of the conventional video coding device constructed as 

· described above will now be described. The frame dropping control and the 

quantization control by the coding control portion 101 will be described later. 

The moving picture frame inputted from the video input portion 11 is 

inputted to the coding device 12. ln the coding device 12, the moving picture signal 

inputted from the video input device 100 is scan-converted by the scan conversion 

portion 103 and then inputted to the motion vector detecting portion 106 for each 

block formed of a plurality of pixels. The motion vector detecting portion 106 

compares the focal decoded video data one frame before stored in the frame memory 

108 and the block inputted from the scan conversion portion 103 to obtain motion 

vector and outputs it to the motion compensation portion 107 and the multiplexer 10b. 

The motion compensation portion 107 finds a corresponding prediction value from the 

video data in the frame memory 108 on the basis of the inputted motion vector 

information and outputs it to the differential portion 104 and the addition portion 1 Oa. 

The differential portion 104 calculates a difference between the block 

outputted from the scan conversion portion 103 and the prediction value outputted 
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from the motion compensation portion 107 to find a prediction error and outputs it to 

the quantization portion 105. The quantization portion 105 quantizes this prediction 

error with a quantization step size determined in the coding control portion 101 and 

outputs it to the multiplexer 1 Ob and the inverse quantization portion 109. The inverse 

quantization portion 109 inversely quantizes the prediction error and outputs it to the 

addition portion 1 Oa. The addition portion 1 Oa adds the invers~ly quantized prediction 

error and the prediction value outputted from the motion compensation portion 107 to 

decode the video data and stores it in the frame memory 108. The quantized 
-

prediction error and the motion vector are multiplexed in the multiplexer 1 Ob and 

stored in the transmission buffer 171 through the code output device 1 Oc. The 

transmission control portion 172 transmits the coded video data in the transmission 

buffer 171 at a predetermined transmission rate to the video receiving device 1000 

through the output device 18. 

Next, the frame dropping control performed in the coding control portion 101 

will be described. Conventionally, as the frame dropping control system, the system 

of determining whether frame dropping is required or not on the basis of comparison 

between the accumulated amount in the transmission buffer and a determination 

threshold is proposed. (Refer to Yasuhiro Takishima et al.:"A Study on Control 

Method for Low Bit Rate Video Coding," The Institute of Electronics, Information and 

Communication Engineers, Spring National Meeting, D-311, pp.7-63, 1990.) The 

coding control portion 101 performs frame dropping control using the technique 

disclosed in this paper. 

Fig.20 is a sequence diagram showing operation of the conventional frame 

dropping control system. Referring to Fig.20, the coding control portion 101 carries 

out coding of video frame if the accumulated amount in the transmission· buffer 171 
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is smaller than a certain threshold at the start of coding (that is, it connects the 

devices 1-2 of the SW 102) and if it is larger than the certain threshold, it does not 

code that video frame, but drops the frame. (That is to say, it connects the devices 

1-3 of the SW 102.) In Fig.20, at the points (T1, T3) at which coding of the frame 2 

and the frame 4 is started, the accumulated amount in the transmission buffer 171 

exceeds the threshold, so that the frames 2 and 4 are dropped. 

Next, the quantization control made in the coding control portion 101 will 

be described. Conventionally, the coding control system of determining a quantization 

step size for a coded frame using a coding rate of already coded vicfeo frames is 

proposed. (Refer to Japanese Patent Laying-Open No.7-107482.) The coding control 

portion 101 adopts the coding control system disclosed in this reference to achieve 

quantization control to enhance video quality as far as reproducibility of motiori is not 

deteriorated. The conventional coding control system for determining the quantization 

step size for a coded object frame using the coding rate will now be described. 

Fig.21 shows an example of coding ·control in the· conventional coding 

control system. In Fig.21t lines 101A-101D show coding rate-quantization accuracy 

characteristics, the line 102 shows the upper limit values of the visually most suitable 

coding rates, the line 103 shows the lower limit values of the visually most suitable 

coding rates, 104A shows the first quantization accuracy, 1048 shows the second 

quantization accuracy, 104C shows the third quantization accuracy, the character• 

shows the visually most suitable operating points, and the character 0 shows 

transient operating points. The vertical axis shows the coding rate and the horizontal 
. 

axis shows the quantization accuracy. On the horizontal axis, the quantization 

accuracy becomes lower and spacial distortion of the displayed video becomes larger 

as it gets to the right. On the vertical axis, the coding rate becomes tower and the 
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possibility of frame dropping becomes higher as it gets down. That is to say, the 

timewise distortion of the displayed video becomes larger. 

Here, the coding rate is a value showing the ratio of coding video frames. 

If all video frames inputted from the video input portion 11 in Fig.18 are coded, the 

coding rate is 1.0, and if they are coded once for every two frames (one frame 

dropping), then the coding rate is 0.5. 

Next, the coding rate-quantization accuracy characteristics will be described 

briefly. In moving picture coding, the space resolution (quantization accuracy) and the 

time resolution {coding rate) are in the trade-off relation and there are several 

combinations. The set of the combinations of the space resolution and the time 

resolution is referred to as coding rate-quantization accuracy characteristics herein. 

The coding rate-quantization accuracy characteristics vary according to the magnitude 

timewise of motion of the input video and spacial frequency components. The curve 

101 representing the coding rate-quantization accuracy characteristics moves down 

to the right on the coordinates shown in Fig.21 if the displayed video includes large 

motion or fine pattern and it moves up to the left if motion is small. 

The upper limit cOrve 102 is a curve obtained by connecting points 

representing upper limit values of the most suitable coding rates on the curves 101 

and the lower limit curve 103 is a curve obtained by connecting the points 

representing the lower limit values of the most suitable coding rates on the curves 

101. That is to say, in a visually most suitable region assumed on the curves 101, 

the upper limit curve 102 of the most suitable coding rate is obtained by connecting 

the ·points of the largest coding rates and the lower limit curve 103 of the most 

suitable coding rate is obtained by connecting the points of the smallest coding rates. 

When the coding rate resulting from coding with the first quantization 
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accuracy 104A is larger than the upper limit value 102 of the coding rate most suitable 

in view of visual properties corresponding to the first quantization accuracy, the coding 

control portion 101 performs next coding with the second quantization accuracy 1048 

more accurate than the first quantization accuracy. If it is smaller than the lower limit 

value 103, it performs next coding with the third quantization accuracy 104C less 

accurate than the first quantization accuracy. When the coding rate resulting from . 
coding with the first quantization accuracy 104A is in the region, it performs next 

coding with the first quantization accuracy 104A. After that, the coding control portion 

101 similarly determines the quantization accuracy for next coding according to the 

relation in magnitude between a coding rate resulting from coding with a certain 

quantization accuracy and the region of coding rates most suitable in view of visual 

properties corresponding to that quantization accuracy. 

Next, referring to Fig.22, conventional coding control in the case in which 

a rapid motion of an object occurs will be described. In Fig.221 lines 2231 to 2233 

show the coding rate-quantization accuracy characteristics, lines 2211 to 2214 show 

the range of the visually most suitable coding rates, 2221 to 2225 show the 

quantization accuracy1 the character • shows visually most suitable operating points, 

and the characters 0 shows transient operating points. The vertic;:al axis shows the 

coding rate and the horizontal axis shows the quantization accuracy. On the 

horizontal axis, the quantization accuracy becomes tower and the spatial distortion of 

the displayed video becomes larger as it gets to the right. On the vertical axis, the 

coding rate becomes lower and the possibility of frame dropping becomes higher as 

it gets down. That is to say, the timewise distortion of the displayed video becomes 

larger. 

For example! if such a small motion of the object that the coding rate-
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quantization accuracy characteristic moves from 2231 to 2232 occurs when operating 

at the operating point A, the frame in which the small motion of the object occurs is 

coded with the quantization accuracy 2221 and the operating point shifts to the 

operating point B. The coding rate at this time is between the upper limit and the 

lower limit of coding rate for the quantization accuracy 2221, so that the next video 

frame is also coded with the quantization accuracy 2221. 

If such a rapid movement of the object that the coding rate-quantization 

accuracy characteristic moves from 2231 to 2233 occurs, the frame in which the rapid 
.: 

movement of the object occurs is coded with the quantization accuracy 2221 and the 

operating point moves to the operating point C. The coding rate at this time is under 

the lower limit of the coding rate for the quantization accuracy 2221, so that the next 

video frame is coded with the quantization accuracy 2222 and the operating point 

shifts to the operating point D. The coding rate of the video frame coded with the 

quantization accuracy 2222 is under the lower limit of the coding rate for the 

quantization accuracy 2222, so that the next video frame is coded with the 

quantization accuracy 2223 and the operating point moves to the operating point E. 

Subsequently, the same operation is repeated until the coding rate enters the visually 

most suitable region (until the quantization accuracy 2225 is achieved.) 

The quantization accuracies in Fig.21 . and Fig.22 correspond to the 

quantization step size. That is to say, the quantization step size is smaller when the 

quantization accuracy is good (high) and the quantization step size is larger when the 

quantizatior:i accuracy is bad (low). 

(Second Conventional Example) 

Structure and operation of a conventional video coding device with video 
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data length and error correcting code mode variable according to the conditions of 

communication will be described below. 

Conventionally, such a low bit rate coding device for. television signals is 

proposed as enlarges the video data length and adds an error correcting code with 

a low error correcting capability when the communication condition is good, and on 

the other hand, when the communication condition becomes bad, shortens the video 

data length and adds an error correcting code with high error correcting capability. 

(Refer to Japanese Patent Laying-Open No.3-78383.) Fig.23 is a block diagram 

showing the structure of the low bit rate coding device for television signals disclosed 

in this reference. In Fig.23, the low bit rate coding device 130 includes a low-pass 

filter 131, a sub-sampling circuit 132, a predictive coding circuit 133, a buffer memory 

134, a device control circuit 137, a variable length coding circuit 135 and an error 

correction coding circuit 136. 

Operation of the low bit rate coding device for television signals constructed 

as shown in Fig.23 will be described below. The output of the variable length coding 

circuit 135 is inputted to the error correction coding circuit 136. The error correction 

coding circuit 136 adds an error correcting code to the variable length coded video 

data. The error correcting code length is switched by a normal/fall back mode 

selection signal. That is to say, the error correcting code is shortened in the normal 

mode (that is, being" an error correcting code with low error correcting capability}, and 

lengthened in the fall back mode (that is, being an error correcting code with high 

error correcting capability). The predictive coding circuit 133 makes coding in the 

normal mode so that the video data length becomes longer (that is to say, it performs 

quantization with a quantization step size with a small quantization step size), and it 

performs coding in the fall back mode so that the video data length becomes shorter 
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(that is to say, it performs quantization with a quantization step size with a large 

quantization step size). When the communication condition becomes bad, the 

operation mode is switched from the normal mode to the fall back mode. In the fall 

back mode, in which the video data is-shorter than that in the normal mode, the error 

correcting code can be made longer. Thus, the error rate can be suppressed low 

without enlarging the entire code length (video data +error ?lrrecting code.) 

(Third Conventional Example} 

A conventional video coding device which performs hierarchical Coding with 

coded regions divided operates as follows. 

That is to say, a priority area and a non-priority area are previously 

determined in a coded area of video captured from a camera. ln the video coding 

portion, coding of the priority area is made with a quantization accuracy higher than 

the quantization accuracy for the non-priority area. 

(Problems of the First Conventional Example) 

The video coding device according to the aforementioned first conventional 

example has the four problems described below. 

[First Problem] 

The video coding device according to the first conventional example 

calculates the coding rate on the basis of the amount of generated information coded 

one frame before and the transmission rate and determines the quantization step size 

for the coded object frame using that calculated coding rate. Therefore, if the object 

suddenly moves, the coding may be performed with an unsuitable coding value which 

does not match the coded frame. As a result, the amount of generated ·information 
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rapidly increases and the delay time before displayed on the receiving side increases, 

then a moving picture with unnatural motion will be displayed on the receivi_ng side. 

Furthermore, because of the increase in amount of the generated information, heavy 

frame dropping will occur to reduce the interrelation between frames. This will lead 

to the vicious circle that the amount of generated information increases also for the 

video frame coded next. 

The relation between the delay time and the frame jump caused by an 

increase in amount of generated information will be described referring to Fig.24. 

Fig.24 shows the delay time and the frame jump in the conventional video coding 

device. Before the point P1 at which a sudden movement of the object occurs, the 

movement of the object is small and thus the prediction error between frames is small. 

As a result, coding is made with a quantization step size with a small quantization 

step size, and the delay time does not exceed 440msec. At the point P1 at which the 

sudden movement of the object occurs, coding is made with a quantization step size 

with a small quantization step size in spite of the increase in prediction error between 

frames, resulting in the delay time of 1275msec and frame jump of 42 frames. The 

frame coded after the point P1 has low inter-frame relation because of the jump of 42 

frames, so that the prediction error between frames increases, the amount of 

generated information increases, and thus the delay time increases. 

[Second Problem] 

In the video coding device according to the first conventional example, the 

operating point moves in steps when the object suddenly moves, therefore coding is 

carried out with an unsuitable quantization step size which does not match the coded 

object frame until the quantization step size matching the coded object frame is 

selected. As a result, the movement may be unnatural or the quality of the moving 
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picture will be deteriorated until the quantization step size matching the coded object 

frame is selected. 

To solve the first and second problems, such three devices or circuits as 

shown below have been proposed conventionally. 

(1) A video signal coding device which predicts the amount of generated 

information on the basis of the sum of difference absolute values between frames, or 

the dynamic range to determine a quantization step size corresponding to the features 

of the coded object frame. (Refer to Japanese Patent Laying-Open Nc:>.5-336513.) 

(2) A buffer memory control circuit of a video coding device which 

determines whether motion is large or small on the basis of the size of motion vector, 

and if the motion vector is large, performs coding with a quantization step size with 

a large quantization step size, and if the motion vector is small, it performs coding 

with a quantization step size with a small quantization step size. (Refer to Japanese 

Patent Laying-Open No.5-130587.) 

(3) A video coding device which includes a plurality of quantization portions 

and performs quantization with quantization step sizes changed to determine a 

quantization step size with good vision. (Refer to Japanese Patent Laying-Open 

No.4-323961.) 

However1 the above three devices or circuits produce such new problems 

as follows. That is to say, in the video signal coding device ·of (1), the prediction often 

faifs, and then the same problem mentioned in the first probfem arises. While the 

buffer memory control circuit of (2) determines the quantization step size on the basis 

of the size of the motion vector, the amount of generated information does not 

necessarify increase if the motion vector is large, for the prediction error between 

frames can be small if the motion vector follows the motion of the object. Accordingly, 
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coding is made with a quantization step size with a large quantization step size even 

if the amount of generated information is small though the motion vector is large, and 

then the video quality is deteriorated more than needed. The video coding device of 

(3) must include a plurality of quantization portions, so that the circuit scale becomes 

large and the cost increases. 

[Third Problem] 

In the video coding device of the first conventional example! the coding rate 

is calculated using the same transmission rate regardless of the communication 

conditions, so that the coding may be carried out with an unsuitable quantization step 

size which does not match the communication conditions. A calculation expression 

for the coding rate in the conventional quantization control follows. 

Coding Rate = (LO/S)/RO 

Note that in the expression above; 

LO: transmission rate (constant), 

S : the number of frame samplings per second, and 

RO: the amount of generated information of the frame coded before (one 

frame before.) As can be seen from the expression above, when a transmission error 

occurs due to deterioration of the communication condition, the video coding device 

on the transmission side makes retransmission and the transmission throughput 

changes, then an unsuitable quantization step size not matching the communication 

condition is determined. 

To solve the third problem above, the applicant of the present invention has 

proposed in Japanese Patent Application No.6-104007 a coding control method for 

making correction by using, as the transmission rate LO for calculating a coding rate 

for an n-th frame, an average communication rate from the start of coding the n-th 

··-·. ··- ·--. 
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frame to the start of the next coding. 

However, according to "Improvement Techniques of Picture Coding Quality 

Deteriorations for Mobile Communications" (Hisashi IBARAKI, et al., The Institute of 

Image Efectronics Engineers of Japan, vol.23, No.5 (1994), pp.445-453), the Doppler 

frequency is 5Hz at the walking rate of a human (3Km/h) in the frequency band of the 

so-called PHS (Personal Handy-phone System), and then the number of times of one-

digit deterioration of transmission error is 3.5 times/second and the average 

continuation time is 20msec. That is to say, to recognize the burst errors occurring 
..: 

in the PHS on average, it is necessary to measure the average in the time width of 

at least 300msec. While the number of video frames deteriorates bef ow 30 

pieces/second when a moving picture is transmitted at a low bit rate, even if it 

deteriorates to 5 pieces/second, the time from when the n-th frame is coded until 

when the next frame is coded is 200msec. Then correcting the coding rate using the 

average communication rate therebetween will cause the problem _that the burst error 

is dominant and correction goes to extremes. 

Further, in the coding control method, the frame to be coded is determined 

by the coding rate of the frame previously coded. In this case, while there is no 

problem when the change of the communication rate is mild, when the communication 

rate decreases rapidly, the correction of the coding rate cannot overtake and, in 

reality, the next frame is disadvantageously coded before the data in the transmission 

buffer decreases, resulting in overflow of the buffer. 

Moreover, a retransmission control method by Go-Back-N is assumed here, 

and the average throughput is calculated by the transmittal confirmation bit number 

of the frames between when the. coding of the n-th frame is started and when the next 

coding is started. 
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In the retransmission control method by Go-Back-N, however, after 

transmission of eight frames, for example, transmittal confirmation or retransmission 

request is waited on the receiving side, and in the case of retransmission request, all 

frames after the requested frame are retransmitted and the retransmission is repeated 

until transmission is confirmed. In the retransmission control method by Go-Back-N, 

waiting time increases when the delay time of the transmission line is large, resulting 
. 

in the transmission efficiency is extremely degraded. Therefore, a retransmission 

control method by Selective Reject is conventionally considered. In the retransmission 

control method by Selective Reject, the transmission side transmits, for -example, up 

to 32 frames without waiting transmittal confirmation, and the receiving side selectively 

transmits reject to the frame in which an error is detected. When receiving reject, the 

transmission side immediately retransmits the frame. The transmittal confirmation is 

not performed in the retransmission control method by Selective Reject. 

[Fourth Problem] 

In the quantization control method performed in the coding control portion 

101 of the video coding device according to the first conventional example, when 

motion of the di~played video is too large or the transmission throughput considerably 

decreases due to a large amount of transmission errors, both the space resolution 

(quantization accuracy) and the time resolution (coding rate) may exceed the 

permissible limits to cause visually unpermissible deterioration, though they may be 

the most suitable in selectable trade-off combinations. The coding rate-quantization 

accuracy characteristics are determined by the extent of the incompressible non-
. 

redundancy of the given video, such as the quantity of movement and fineness of the 

pattern, and the transmission rate for transmitting the coded data. These factors are 

something to be given, but not something to select. If selectable quantization 
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accuracies only are considered as parameters, it is the most suitable to operate in the 

region between the upper limit curve 102 and the lower limit curve 103 under the 

given conditions. However, the "most suitable11 here is merely relatively best under 

the given conditions, but not absolutely good. Absolutely, both the quantization 

accuracy and the coding rate increase as they go up to the left in the region between 

the upper limit curve and the lower limit curve and the quantization accuracy and the 
• 

coding rate both decrease as they go down to the right. 

(Problem of the Second Conventional Example) 
-

The low bit rate coding device for television signals according to the second 

conventional example determines the normal mode or the fall back mode according 

to the instantaneous communication condition to control the video data length and the 

error correcting code length. Accordingly, if the communication condition was good 

at the time when the normal/fall back mode selection signal was received and then 

the normal/fall back mode selection signal indicating the normal mode was received, 

but the communication condition deteriorates at the time of actual transmission, a 

problem will be encountered. That is to say, in this case, since the normal mode is 

being selected, coding is made so that the video data length becomes longer and a 

short (with low error correcting capability) error correcting code is added. However, 

since the communication condition is bad, and then a transmission error exceeding 

the error correcting capability will occur to render the decoding on the receiving side 

impossible. 

· On the other hand, if the communication condition was bad at the time 

when the normal/fall back mode selection signal was received and then the normal/fall 

back mode selection signal indicating. the fall back mode was received, but the 

communication condition becomes good when actually making transmission, such a 
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problem as shown below occurs. That is to say, in this case, since the fall back mode 

is selected, coding is made so that the video data length becomes shorter and a Jong 

(with high error correcting capability) error correcting code is added. Accordingly, the 

video displayed on the receiving side is deteriorated more than that in the normal 

mode. 

(Problem of the Third Conventional Example) 

In the video coding device according to the third conventional example, the 

priority area and the non-priority area are predetermined and sizes of the areas are 
.: 

constant and unchanged. If movement of the object becomes larger and the amount 

of generated information increases, or if the communication throughput decreases due 

to deterioration of conditions of the communication path, then the quantization 

accuracy must be lowered by coding control to decrease the amount of generated 

information. At this time, when the amount of generated information extremely 

increases or the communication throughput decreases with the size of the priority area 

unchanged, the quantization accuracy not only for the non-priority area but also for 

· the priority area must be largely downed, which will considerably damage the video 

quality of the priority area. 

SUMMARY OF THE INVENTION 

Accordingly, an object of the present invention is to provide a video coding 

device which can suppress a delay time so that a moving picture with smooth 

movement can be displayed on the receiving side even when the amount of generated 

information rapidly increases due to sudden movement of an object, for example, or 

when the transmission throughput varies and a video transmission system using the 

same. 
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Another object of the present invention is to provide a video coding device 

capable of most suitable quantization control and selection of error correcting codes 

corresponding to the communication conditions and a video transmission system using 

the same. 

Still another object of the present invention is to provide a video coding 

device which can instantaneously determine with simple calculation a quantization 

step size most suitable in view of visual properties for a video frame after a rapid 

increase of the amount of generated information (a frame with large motion of the 

object) and a video transmission system using the same. ..: 

A further object of the present invention is to provide a video coding device 

and a quantization control method which control allocation of a priority area and a 

non-priority area and the quantization step size according to the amount of generated 

information and the coding rate (motion of the object) and determine a quantization 

step size most suitable in view of visual properties for the priority area so that stable 

video quality can always be kept. 

In order to achieve the objects above, the present inventfon has 

characteristics as shown below. 

According to a first aspect of the present invention, a video coding device 

for coding and transmitting a moving picture includes: 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame; 

a coding portion for coding the video frame formed in the video input 

portion; 

a transmission buffer for storing video data of the video frame coded in the 

coding portion; 

. ----·--- --
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a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate; 

a temporary buffer disposed between the coding portion and the. 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion; and 

a frame dropping/quantization control portion for petermining whether to 

store into the transmission buffer the video data in the temporary buffer and 

determining a quantization step size for a video frame coded next; 
-

wherein when the amount of information of the video frame stored in the 

temporary buffer is larger than a predetermined frame dropping threshold, the frame 

dropping/quantization control portion performs frame dropping control not to store the· 

video data in the temporary buffer into the transmission buffer and sets a quantization 

step size with a quantization step size larger than a quantization step size used to 

code the video frame stored in the temporary buffer and sends the quantization step 

size to the coding portion, and 

the coding portion codes the video frame coded next with the quantization 

step size sent from the frame dropping/quantization control portion. 

As stated above, according to the first aspect, when an object suddenly 

moves, for example, f~ame dropping is applied to the video· frame with a rapid 

increase in amount of generated information and the next video frame is coded with 

a larger quantization step size. This suppresses the amount of generated information 

and reduces the delay time. Accordingly, a moving picture with smooth movement can 

be displayed on the receiving side. 

According to a second aspect, in the first aspect, when a communication 

error occurs and the video data can not be normally decoded on a receiving device 
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side, the transmission control portion further makes automatic retransmission and 

sends error information indicating the occurrence of the retransmission to the frame 

dropping/quantization· control portion, and 

the frame dropping/quantization control portion further performs threshold 

control of lowering the frame dropping threshold for determining whether to store the 

video data in the temporary buffer into the transmission buffer from the predetermined 

value when receiving the notice of error information from the transmission control 

portion, and returning the frame dropping threshold to the predetermined value when 

not receiving the notice of error information from the transmission contfof portion in 

a predetermined constant period of time. 

As state above, according to the second aspect, the frame dropping control 

is made with a decreased frame dropping threshold until the communication condition 

settles into a good condition. This allows frame dropping control to be performed with 

the communication condition taken into account. 

According to a third aspect, in the first aspect, 

the transmission control portion, further, calculates an average throughput 

in a predetermined constant period of time and sends the average throughput to the 

frame dropping/quantization control portion, and 

the frame dropping/quantization control portion, further, 

calculates a maximum amount of the information transmittable in a 

maximum permissible delay time on basis of a predetermined maximum permissible 

delay time and the average throughput calculated in the transmission control portion, 

and 

uses the calculated maximum amount of the information as the frame 

dropping threshold. 
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As mentioned above, according to the third aspect, the amount of 

information transmittable in the maximum permissible delay time is calculated from the 

predetermined maximum permissible -delay time and the average throughput and the 

calculated amount of information is used as a threshold for determining whether the 

video frame in the temporary buffer is to be dropped or not. This allows frame 

dropping control corresponding to the communication condition . 
• 

According to a fourth aspect, in the third aspect1 the frame 

dropping/quantization control portion, further, calculates an average delay time on the 

basis of an average amount of the generated information of the video frame 

transmitted in a constant period of time and the average throughput, and 

uses the calculated average delay time as the maximum permissible delay 

time. 

As state above, according to the fourth aspect, an average delay time is 

calculated from the average amount of the generated information of the video frame 

transmitted in a constant period of time and the average throughput, and the amount 

of information transmittable in the average delay time is also calculated, and then the 

calculated amount of the information is used as the threshold for frame dropping 

control. This allows frame dropping control corresponding to the moving video 

characteristics and communication conditions. 

According to a fifth aspect, a video coding device for coding and 

transmitting a moving picture includes: 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame; 

a coding portion for coding the video frame formed in the video input 

portion; 
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a transmission buffer for storing video data coded in the coding portion; 

a first quantization control portion for determining a most suitable 

quantization step size in view of both reproducibility of motion and video quality; 

a second quantization control portion for controlling a quantization step size 

according to communication conditions; and 

a transmission control portion for transmitting the video data in the 
. 

transmission buffer at a certain transmission rate, and when a communication error 

occurs and the video data can not be normally decoded on a receiving device side, 

making automatic retransmission and sending error information indicating the 

occurrence of the retransmission to the second quantization control portion; 

wherein the second quantization control portion, 

when receiving the notice of error information from the transmission control 

portion, sets a quantization step size with a larger quantization step size than a 

quantization step size corresponding to the quantization step size determined in the 

first quantization control portion and sends the quantization step size to the coding 

portion, and 

when not receiving the notice of the error information from the transmission 

control portion in a predetermined constant period of time, sends the quantization step 

size determined in the first quantization control portion unchanged to the coding 

portion, and 

the coding portion codes a video frame coded next with the quantization 

step size sent from the second quantization control portion. 

As mentioned above, according to the fifth aspect, coding is performed with 

an increased quantization step size until the communication condition settles into a 

good condition, so that the delay time can be reduced even when the communication 
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condition is bad and a moving picture with smooth motion can be displayed on the 

receiving side. Thus, quantization control can be made without affected by fluctuation 

of the communication condition. 

According to a sixth aspect, in the fifth aspect, the video coding device 

further includes, 

a temporary buffer disposed between the co<jing portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, and 

a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

determining a quantization step size for a video frame coded next,. 

wherein the transmission control portion sends the error information 

indicating occurrence of the retransmission further to the frame dropping/quantization 

control portion, and 

the frame dropping/quantization control portion, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetermined value when receiving the notice of error 

information from the transmission control portion, and returning the frame dropping 

threshold to the predetermined value when not receiving the notice of error 

infonnation from the transmission control portion in a predetermined constant period 

of time, and 

when the amount of information of the video data in the temporary buffer 

is larger than the frame dropping threshold controlled in the threshold control, 

performs frame dropping control of not storing the video data in the temporary buffer 
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into the transmission buffer and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in the temporary buffer and sends the quantization step size to the coding 

portion. 

As stated above, according to the sixth aspect, the frame dropping control 

is made with a lowered frame dropping threshold until the communication condition 

• 
settles into a good condition. This allows frame dropping control to be performed with 

the communication condition taken into account. 

According to a seventh aspect, in the sixth aspect, the transmi$sion control 

portion, further, calculates an average throughput in a predetermined constant period 

of time and sends the average throughput to the frame dropping/quantization control 

portion, and 

the frame dropping/quantization control portion, further, 

calculates a maximum amount of the information transmittable in a 

maximum permissible delay time on basis of a predetermined maximum permissible 

delay time and the average throughput calculated in the transmission control portion, 

and 

uses the calculated maximum amount of the information as the frame 

dropping threshold. 

As state above, according to the seventh aspect, the amount of infonnation 

transmittable in the maximum permissible delay time is calculated from the 

predetermined maximum permissible delay time and the average throughput and the 

calculated amount Of infonnation is used as a threshold for determining whether the 

video frame in the temporary buffer is to be dropped or not. This allows frame 

dropping control corresponding to the communication condition. 
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According to an eighth aspect, in the seventh aspect, the frame 

dropping/quantization control portion, further, calculates an average delay time on the 

basis of an average amount of the generated information of the video frame 

transmitted in a constant period of time and the average throughput, and 

uses the calculated average delay time as the maximum permissible delay 

time. 

As mentioned above, according the eighth aspect, an average delay time 

is calculated from the average amount of generated information of the video frame 

transmitted in a constant period of time and the average throughput, and the amount 

of information transmittable in the average delay time is also calculated, and then the 

calculated amount of the information is used as the threshold for frame dropping 

control. This allows frame dropping control corresponding to the moving video 

characteristics and communication condition. 

A ninth aspect of the present invention is directed to a video coding device 

in which operating points is predetermined as a balance between timewise distortion 

due to frame dropping according to a coding rate, which is a rate of frames 

transmittable per unit time, and spacial distortion due to a quantization step size when 

low bit rate compression coding a moving picture and transmitting the coded video 

data through a communication line with a low bit rate. According to the present 

invention, the video coding device includes: 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame; 

a coding portion for coding the video frame formed in the video input 

portion; 

a transmission buffer for storing the video data coded in the coding portion; 
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a quantization control portion for determining a quantization step size 

corresponding to communication conditions; and 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate; 

wherein the quantization control portion calculates an average throughput 

in the constant period of time, 

calculates the coding rate on basis of the calculated average throughput 

and the amount of generated information per one frame resulting from coding in the 

coding portion, 
_. 

determines a quantization step size most suitable in view of visual 

properties corresponding to the calculated coding rate and sends the quantization 

step size to the coding portion, and 

sends the coding portion a notice to code one video frame when the 

remaining amount of data in the transmission buffer falls below a certain threshold. 

As mentioned above, according to the ninth aspect, a coding rate is 

calculated using an average throughput over a constant period of time and a 

quantization step size for the next frame is determined using that coding rate. This 

allows quantization control corresponding to the communication condition. 

According to a tenth aspect, in the ninth aspect, the video coding device 

further includes, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, and 

a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 
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determining a quantization step size for a video frame coded next, 

wherein the frame dropping/quantization control portion, 

calculates the amount of ·information transmittable in a maximum 

permissible delay time on the basis of a predetermined maximum permissible delay 

time and the average throughput calculated in the quantization control portion, and 

performs frame dropping control not to store the vid~o data in the temporary 

buffer into the transmission buffer if the amount of information of the video frame 

stored in the temporary buffer is larger than the amount of information transmittable 
..: 

in the maximum permissible delay time and sets a quantization step. size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in the temporary buffer and sends the quantization step size to the coding 

portion. 

As mentioned above, according to the tenth aspect, the amount of 

information transmittable in the maximum permissible delay time is calculated from the 

predetermined maximum permissible delay time and the average throughput and the 

calculated amount of information is used as a threshold for determining whether the 

video frame in the temporary buffer is to be dropped or not. This allows frame 

dropping control corresponding to the communication condition. 

According to an eleventh aspect1 in the ninth aspect, the video coding 

device further includes, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, and 

a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

- --- ···-
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determining a quantization step size for a video frame coded next, 

wherein the frame dropping/quantization control portion, 

calculates an average delay time on the basis of an average amount of the 

generated information of the video frame transmitted in a constant period of time and 

the average throughput calculated in the quantization control portion, 

calculates the amount of information transmittable in .the average delay time . 
on the basis of the average throughput and the average delay time, and 

performs frame dropping control of not storing the video data in the 

-
temporary buffer into the transmission buffer if the amount of information of the video 

frame stored in the temporary buffer is larger than the amount of information 

transmittable in the average delay time and sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in the temporary buffer and sends the quantization step size to the coding 

portion. 

As mentioned above, according the eleventh aspect, an average delay time 

is calculated from the average amount of generated information of the video frame 

transmitted in a constant period of time and the average throughput, and the amount 

. of information transmittable in the average delay time is also calculated, and then the 

calculated amount of the information is used as the threshold for frame dropping 

control. This allows frame dropping control corresponding to the moving video 

characteristics and the communication condition. 

According to a twelfth aspect, in the ninth aspects, when the quantization 

control portion calculates the average throughput, the time over which the average is 

calculated is variable according to whether a burst error occurs or not. 

As stated above, according to the twelfth aspect, decreasing the time over 
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which the average is obtained alfows quantization control and frame dropping control 

quickly responsive to a change in throughput, and in the condition where burst type 

errors occur, setting the time over which the average is obtained longer than the cycle 

of the occurrence of the burst errors allows quantization control and frame dropping 

control to keep stable even with burst errors. 

According to a thirteenth aspect, in the ninth asp?ct, the predetermined 

constant period of time for calculating the average throughput is not less than 300 

msec. 

As mentioned above, according to the thirteenth aspect, the time for 

obtaining the average of 300 msec or longer permits quantization control and frame 

dropping control which do not go unstable even with occurrence of the burst error. 

According to a fourteenth aspect, a video coding device for coding and 

transmitting a moving picture includes: 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame; 

a coding portion for coding the video frame formed in the video input 

portion; 

a transmission buffer for storing the video data of the video frame coded 

in the coding portion; 

a quantization control portion for determining a quantization step size used 

in coding; 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate; 

a motion threshold storing portion for storing a motion threshold for 

determining whether motion of an object is large or small; and 
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a maximum permissible delay time storing portion for storing a maximum 

permissible delay time which is a limit of a transmission delay which does not cause 

visually unnatural impression; 

wherein when the amount of generated information per one frame resulting 

from coding in the coding portion is larger than the motion threshold, the quantization 

control portion, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding the motion threshold and a quantization step size 

for which the amount of generated information is to be predicted, ..: 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding the motion threshold and the quantization ratio, and 

determines a quantization step size transmittable in the maximum 

permissible delay time from the predicted amount of generated information, the 

transmission rate and the maximum permissible delay time and sends the quantization 

step size to the coding portion, and 

the coding portion codes the video frame with the quantization step size 

sent from the quantization control portion. 

As stated above, according to the f~rteenth aspect, since the ratio of the 

quantization step size is used to predict the amount of generated information utilizing 

the characteristics that the amount of generated information of the video frame is 

approximately in inverse proportion to the quantization step size, when the motion of 

the object is large, the amount of generated information can be predicted with simple 

calculation and the quantization step size transmittable in the maximum permissible 

delay time can be determined instantaneously after the large motion of the object. 

···--·-·--·-· 



- 31 -

According to a fifteenth aspect, in the fourteenth aspect, the transmission 

control portion, further, calculates an average throughput in a predetermined constant 

period of time and sends the average throughput to the quantization control portion,· 

and 

if the amount of generated information per one frame resulting from coding 

in the coding portion is larger than the motion threshold, tqe quantization control 

portion, 

obtains a quantization ratio which is a ratio of a quantization step size used 

-
to code the video frame exceeding the motion threshold and a quantization step size 

for which the amount of generated information is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding the motion threshold and the quantization ratio, and 

determines a quantization step size transmittable in the maximum 

permissible delay time from the predicted amount of the generated information, the 

transmission rate, the average throughput and the maximum permissible delay time 

and sends the quantization step size to the coding portion. 

As mentioned above, according to the fifteenth aspect, since the average 

throughput is used to determine the quantization step size in the case in which the 

motion of the object is large, a quantization step size corresponding to the change in 

throughput can be determined. · 

According to a sixteenth aspect, in the fifteenth aspect, when the 

transmission control portion calculates the average throughput, the time over which 

the average is obtained is variable acC?rding to whether a burst error occurs or not. 

As state above, according to the sixteenth aspect, decreasing the time for 
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obtaining the average allows determination of the quantization step size when the 

motion of the object is large quickly responsive to a change in throughput, and in the 

condition where burst type errors occur, setting the time for obtaining the average 

longer than the cycle of the occurrence of the burst errors allows determination of the 

quantization step size to keep stable even with burst errors. 

According to a seventeenth aspect, in the fifteenth aspect, the 

predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the seventeenth aspect, setting the time 

for obtaining the average to 300 msec or longer permits determination of the 

quantization step size when the motion of the object is large to keep stable even at 

the time of occurrence of the burst error. 

According to an eighteenth aspect, a video coding device for coding and 

transmitting a moving picture includes: 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame; 

a coding portion for coding the video frame formed in the video input 

portion; 

a transmission buffer for. storing video data of the video frame coded in the 

coding portion; 

a quantization control portion for determining a quantization step size used 

in coding; 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate; 

a motion threshold storing portion for storing a motion thfeshofd for 
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determining whether motion of an object is large or small; and 

an ideal curve storing portion for storing an ideal cuNe with predetermined 

operating points most suitable in view of visual properties as a balance between 

timewise distortion due to frame dropping according to a coding rate which is a rate 

of frames transmittable per unit time and spacial distortion due to a quantization step 

size; 

wherein if the amount of generated information per one frame resulting from 

coding in the coding portion is larger than the motion threshold, the quantization 

control portion, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding the motion threshold and a quantization step size 

for which the amount of generated information is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding the motion threshold and the quantization ratio, 

calculates the coding rate from the predicted amount of the generated 

information and the transmission rate, and 

determines a quantization step size most suitable in view of the visual 

properties from the calculated coding rate and the ideal curve and sends the 

quantization step size to the coding portion, and 

the coding portion codes the video frame with the quantization step size 

sent from the quantization control portion. 

As stated above, according to the eighteenth aspect, like the fourteenth 

aspect, the amount of generated information can be predicted with simple calculation 

and a quantization step size most suitable in view of visual properties can be 
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determined from the ideal curve and the predicted amount of the generated 

information instantaneously after the large motion of the object. 

According to a nineteenth aspect, in the eighteenth aspect, the transmission 

control portion, further, calculates an average throughput in a predetermined constant 

period of time and sends the average throughput to the quantization control portion, 

and 
. 

when the amount of generated information per one frame resulting from 

coding in the coding portion is larger than the motion threshold, the quantization 

control portion, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding the motion threshold and a quantization step size 

the amount of generated information for which is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding the motion threshold and the quantization ratio, 

calculates the coding rate from the predicted amount of the generated 

information, the transmission rate and the average throughput, and 

determines a quantization step size most suitable in view of visual 

properties from the calculated coding rate and the ideal curve and sends the 

quantization step size to the coding portion. 

As mentioned above, according to the nineteenth aspect, since the average 

throughput and the ideal curve are used to determine the quantization step size when 

the motion of the object is large, the visually most suitable quantization step size can 

be determined taking the change of the throughput into account. 

According to a twentieth aspect, in the nineteenth aspect,. when the 
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transmission control portion calculates the average throughput, the time over which 

the average is obtained is variable according to whether a burst error occurs or not. 

As state above, according to the twentieth aspect, decreasing the time for 

obtaining the average allows the determination of the quantization step size when the 

motion of the object is large to quickly respond to the change in throughput, and in 

the condition where burst type errors occur, setting the time over which the average 

is obtained longer than the cycle of the occurrence of the burst errors allows the 

determination of the quantization step size to keep stable even with b~rst errors. 

According to a twenty-first aspect, in the nineteenth aspect, the 

predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the twenty-first aspect, the time for 

obtaining the average of 300 msec or longer permits determination of quantization 

step size for the case in which the motion of the object is large which do not go 

unstable even with occurrence of a burst error. 

A twenty-second aspect of the present invention is directed to a video 

transmission system in which a video coding device for coding and transmitting a 

moving picture and a video receiving device for applying certain processing to 

received video data are connected so that they can communicate, 

wherein the video receiving device calculates an error rate of the received 

video data and if the calculated error rate exceeds a certain threshold1 transmits an 

error signal to the video coding device1 and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 
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a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing the video data coded in the coding portion, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate, 

a first quantization control portion for determining a most suitable 

quantization step size in view of both reproducibility of motion and video quality, 

an error correction coding portion for adding error correcting codes with 

different error correcting capabilities to the video data coded in the coding portion, 

and 

a second quantization control portion for determining a quantization step 

size corresponding to communication conditions and controlling the error correction 

coding portion according to the error signal, 

wherein the second quantization control portion, 

when receiving the error signal from the video receiving device, sets a 

quantization step size with a larger quantization step size than a quantization step 

size corresponding to the quantization step size determined in the first quantization 

control portion and sends the quantization step size to the coding portion and outputs 

a selection signal instructing the error correction coding portion to add an error 

correcting code with a high error correcting capability, and 

if not receiving the notice of the error signal in a predetermined constant 

period of time, sends the quantization step size determined in the first quantization 

control portion unchanged to the coding portion and outputs a selection signal 

instructing the error correction coding portion to add an error correcting code with a 

low error correcting capability, 

. -· ···------· 
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the coding portion codes the video frame with the quantization step size 

sent from the second quantization control portion, and 

the error correction coding portion adds the error correcting code indicated 

by the selection signal to the video data coded in the coding portion. 

As described above, according to the twenty-second aspect, coding is made 

with an increased quantization step size until the communicatior-i condition settles into 

a good condition and the coding is made with an error correcting code with a high 

error correcting capability. This does not cause the disadvantage of ~ding with a 

quantization step size having a large quantization step size and an error correcting 

code with a high error correcting capability in spite of ·a· good communication 

condition, or conversely, the disadvantage of coding with a quantization step size 

having a small quantization step size and an error correcting code with a low error 

correcting capability in spite of a bad communication condition. Accordingly, coding 

control can be made in correspondence with the communication condition. 

According to a twenty-third aspect, in the twenty-second aspect, the video 

receiving device calculates an average of the error rate calculated in a predetermined 

constant period of time and if the calculated average error rate exceeds a certain 

threshold, sends the error signal to the video coding device. 

As state above, according to the twenty-third aspect, the video receiving 

device calculates an average of the error rate, and when the average error rate 

exceeds the predetermined threshold, it transmits an error signal to the video coding 

device so that the coding control unaffected by temporary good/bad communication 

condition can be made in the video coding device. 

According to a twenty-fourth aspect, in the twenty second or twenty-third 

aspect, the video coding device further includes, 
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a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, and 

a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

determining a quantization step size for a video frame coded next, 

wherein the frame dropping/quantization control portion, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetermined value when receiving the error signal from 

the video receiving device, and when not receiving notice of the error signal in a 

predetermined constant period of. time, returning the frame dropping threshold to the 

predetermined value, and 

if the amount of information of the video data in the temporary buffer is 

larger than the frame dropping threshold controlled in the threshold control, performs 

frame dropping control not to store the video data in the temporary buffer into the 

transmission buffer, and also sets a quantization step size with a larger quantization 

step size than a quantization step size used to code the video frame stored in the 

temporary buffer and sends the quantization step size to the coding portion. 

As stated above, according to the_ twenty-fourth aspect, since frame 

dropping control is performed with a decreased frame dropping threshold untit the 

communication condition settles into a good condition, the frame dropping control can 

be made taking the communication condition into consideration. 

A twenty-fifth aspect of the present invention is directed to a video 

transmission system in which a video coding device for coding and transmitting a 
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moving picture and a video receiving device for applying certain processing to 

received video data are connected so that they can communicate, 

wherein the video receiving device calculates an error rate of the received 

video data and transmits the error rate to the video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame froJll a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing the video data coded in the coding portion, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate, 

a first quantization control portion for determining a most suitable 

quantization step size in view of both reproducibility of motion and video quality, 

an error correction coding portion for adding error correcting codes with 

different error correcting capabilities to the video data coded in the coding portion, 

and 

a second quantization control portion for determining a quantization step 

size corresponding to communication conditions and controlling the error correction 

coding portion according to the error rate, 

wherein the second quantization control portion, 

if the error rate received from the video receiving device exceeds a 

predetermined threshold, sets a quantization step size with a larger quantization step 

size than a quantization step size corresponding to the quantization step size 

determined in the first quantization control portion and sends the quantization step 
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size to the coding portion, and outputs a selection signal instructing the error 

correction coding portion to add the error correcting code with a high error correcting 

capability, and 

if the error rate does not exceed the threshold in a predetermined constant 

period of time, sends the quantization step size determined in the first quantization 

control portion unchanged to the coding portion and outputs a selection signal . 
instructing the error correctior:t coding portion to add the error correcting code with a 

low error correcting capability, 

the coding portion codes the video frame with the quantizatfcm step size 

sent from the second quantization control portion, and 

the error correction coding portion adds the error correcting code indicated 

by the selection signal to the video data coded in the coding portion. 

As mentioned above, according to the twenty-fifth aspect, it is determined 

whether the communication condition is good or bad according to the error rate from 

the video receiving device and coding is performed with an increased quantization 

step size until the communication condition settles into a good condition, and the 

coding is made with an error correcting code with higher error correcting capability, 

which permits coding control to be done corresponding to the communication 

condition. 

According to a twenty-sixth aspect, in the twenty-fifth aspect, the second 

quantization control portion, 

calculates an average of the error rate received from the video receiving 

device in a predetermined constant period Of time, 

if the calculated average error rate exceeds a predetermined threshold, sets 

a quantization step size with a larger quantization step size than a quantization step 
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size corresponding to the quantization step size determined in the first quantization 

control portion and sends the quantization step size to the coding portion and outputs 

a selection signal instructing the error correction coding portion to add the error 

correcting code with a high correcting capability, and 

if the average error rate does not exceed the threshold in a predetermined 

constant period of time, sends the quantization step size determined in the first 

quantization control portion unchanged to the coding portion and outputs a selection 

signal instructing the error correction coding portion to add the error correcting code 

with a low error correcting capability. 
..: 

As stated above, according to the twenty-sixth aspect, an average of the 

error rate from the video receiving device is calculated in the video coding device and 

it is determined whether the communication condition is good or bad on the basis of 

the calculated average error rate. The coding is performed with an increased 

quantization step size until the communication condition settles into good condition, 

and the coding is made with an error correcting code with higher error correcting 

capability, which permits coding control to be done corresponding to the 

communication condition. 

According to a twenty-seventh aspect, in the twenty-sixth aspect, the video 

coding device further includes, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, and 

a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

determining a quantization step size for a video frame coded next, 
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wherein the frame dropping/quantization control portion, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetermined value when the average error rate calculated 

in the second quantization control portion exceeds a predetermined threshold, and 

returning the frame dropping threshold to the predetermined v~lue when the average 

error rate does not exceed the threshold in a predetermined constant period of time, 

and 
-

performs frame dropping control of not storing the video data in the 

temporary buffer into the transmission buffer if the amount of information of the video 

data in the temporary buffer is larger than the frame dropping threshold controlled in 

the threshold control and also sets a quantization step size with a larger quantization 

step size than a quantization step size used to code the video frame stored in the 

temporary buffer and sends the quantization step size to the coding portion. 

As mentioned above, according to the twenty-seventh aspect, an average 

of the error rate from the video receiving device is calculated and it is determined 

whether the communication condition is good or bad on the basis of the calculated 

average error rate. Then coding control is performed with a decreased frame 

dropping threshold until the communication condition settles into good condition, which 

permits coding control to be done with the communication condition taken into 

account. 

According to a twenty-eighth aspect. in the twenty-fifth aspect, the video 

coding device further includes, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 
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the coding portion, and 

a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

determining a quantization step size for a video frame coded next, 

wherein the frame dropping/quantization control portion, 

performs threshold control of lowering a frame .dropping threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetennined value when the error rate received from the 
-

video receiving device exceeds a predetermined threshold, and returning the frame 

dropping threshold to the predetermined value when the error rate does not exceed 

the threshold in a predetermined constant period of time, and 

performs frame dropping control not to store the video data in the temporary 

buffer into the transmission buffer if the amount of information of the video data in the 

temporary buffer is larger than the frame dropping threshold controlled in the threshold 

control and also sets a quantization step size with a larger quantization step size than 

a quantization step size used to code the video frame stored in the temporary buffer 

and sends the quantization step size to the coding portion. 

As mentioned above, according to the twenty-eighth aspect, the condition 

of the communication is determined in the video coding device on the basis of the 

error rate from the video receiving device, and frame dropping control is performed 

with a decreased frame dropping threshold until the communication condition settles 

into a good condition, which pennits coding control taking the communication condition 

into consideration. 

A twenty-ninth aspect of the present invention relates to a video 

transmission system in which a video coding device for coding and transmitting a 
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moving picture and a video receiving device for applying certain processing to 

received video data are connected so that they can communicate, 

wherein the video coding device obtains an error rate of the received video 

data, calculates an average of the error rate obtained in a predetermined constant 

period of time, and transmits the calculated average error rate to the video coding 

device, 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 
..: 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing the video data coded in the coding portion, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate, 

a first quantization control portion for determining a most suitable 

quantization step size in view of both reproducibility of motion and video quality, 

an error correction coding portion for adding error correcting codes with 

different error correcting capabilities to the video data coded in the coding portion, 

and 

a second quantization control portion for determining a quantization step 

size corresponding to communication conditions and controlling the error correction 

coding portion according to the average error rate, 

wherein the second quantization control portion, 

when the average error rate received from the video receiving device 

exceeds a predetermined threshold, sets a quantization step size with a larger 
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quantization step size than a quantization step size corresponding to the quantization 

step size determined in the first quantization control portion and sends the 

quantization step size to the coding portion and outputs a selection signal instructing 

the error correction coding portion to add the error correcting code with a high error 

correcting capability, and 

when the average error rate does not exceed the threshold in a 

predetermined constant period of time, sends the quantization step size determined 

in the first quantization control portion unchanged to the coding portion and outputs 

a selection signal instructing the error correction coding portion to add the error 

correcting code with a low error correcting capability, 

the coding portion codes the video frame with the quantization step size 

sent from the second quantization control portion, and 

the error correction coding portion adds the error correcting code indicated 

by the selection signal to the video data coded in the coding portion. 

As state above, according to the twenty-ninth aspect, good/bad of the 

communication condition is determined on the basis of the average error rate from the 

video receiving device, and coding is performed with an increased quantization step 

size until the communication condition settles into good condition, and the coding is 

performed with an error correcting code with high error correcting capability, which 

permits coding control unaffected by temporary communication condition. 

According to a thirtieth aspect, in the twenty-ninth aspect, the video coding 

device further includes, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, and 
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a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

determining a quantization step size for a video frame coded nex~ 

wherein the frame dropping/quantization control portion, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetermined value when the average error rate received 

from the video receiving device exceeds a predetermined threshold, and returning the 

frame dropping threshold to the predetermined value when the average error rate 

does not exceed the threshold in a predetermined constant period of time, and 

performs frame dropping control of not storing the video data in the 

temporary buffer into the transmission buffer if the amount of information of the video 

data in the temporary buffer is larger than the frame dropping threshold controlled in 

the threshold control and also sets a quantization step size with a larger quantization 

step size than a quantization step size used to code the video frame stored in the 

temporary buffer and sends the quantization step size to the coding portion. 

As mentioned above, according to the thirtieth aspect, the video coding 

device determines whether the communication condition is good or deteriorated on the 

basis of the average error rate from the video receiving device, and. performs frame 

dropping control with a decreased frame dropping threshold until the communication 

condition settles into a good condition, which permits fram·e dropping control 

unaffected by temporary communication condition. 

A thirty-first aspect of the present invention is intended for a video 

transmission system in which a video coding device for coding and transmitting a 

moving picture and a video receiving device for applying certain processing to 
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received video data are communicatably connected, 

wherein the video receiving device calculates an error rate of the received 

video data and transmits an error signal to the video coding device if the calculated 

error rate exceeds a certain threshold, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, ..: 

a transmission buffer for storing the video data coded in the coding portion, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, 

a frame dropping/quantization control portion for determining whether to 

store into the transmission buffer the video data in the temporary buffer and 

determining a quantization step size for a video frame coded next, and 

an error correction coding portion for adding error correcting codes with 

different error correcting capabilities to the video data in the temporary buffer and 

storing the data in the transmission buffer, 

wherein the frame dropping/quantization control portion, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetermined value when receiving the error signal, and 
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outputs a selection signal instructing the error correction coding portion to add an 

error correcting code with a high error correcting capability, 

performs threshold control of returning the frame dropping threshold to the 

predetermined value if not receiving notice of the error signal in a predetermined 

constant period of time, and outputs a selection signal instructing the error correction 

coding portion to add an error correcting code with a low error correcting capability, . 
and 

performs frame dropping control not to store into the transmission buffer the 

video data in the temporary buffer if the amount of information of the videa data in the 

temporary buffer is larger than the frame dropping threshold controlled in the threshold 

control and also sets a quantization step size with a larger quantization step size than 

a quantization step size used to code the video frame stored in the temporary buffer 

and sends the quantization step size to the coding portion, and 

the error correction coding portion adds the error correcting code indicated 

by the selection signal to the video data coded in the coding portion. 

As state above, according to the thirty-first aspect, since frame dropping 

control is performed with a decreased frame dropping threshold until the 

communication condition settles into a good condition, the frame dropping control can 

be made taking the communication condition into consideration. 

According to a thirty-second aspect, in the thirty-first aspect, the video 

receiving device calculates an average of the error rate calculated in a predetermined 

constant period of time and if the calculated average error rate exceeds a certain 

threshold, sends the error signal to the video coding device. 

As mentioned above, according to the thirty-second aspect, the video 

receiving device calculates an average of the error rate and if the average· error rate 
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exceeds a predetermined threshold, it sends an error signal to the video coding 

device so that the video coding device can perform frame dropping control unaffected 

by temporary good/bad communication condition. 

A thirty-third aspect relates to a video transmission system in which a video 

coding device for coding and transmitting a moving picture and a video receiving 

device for applying certain processing to received video data are communicatably 

connected, 

wherein the video receiving device calculates an error rate of the received 

video data and transmits the error rate to the video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing the video data coded in the coding portion, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, 

a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

determining a quantization step size for a video frame coded next, and 

an error correction coding portion for adding error correcting codes with 

different error correcting capabilities to the video data in the temporary ·buffer and 
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storing the data in the transmission buffer, 

wherein the frame dropping/quantization control portion, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store into the transmission buffer the video data in the 

temporary buffer from a predetermined value when the error rate exceeds a 

predetermined threshold, and outputs a selection signal instructing the error correction . 
coding portion to add the error correcting code with a high error correcting capability, 

performs threshold control of returning the frame dropping threshold to the 

predetermined value when the error rate does not exceed the predetermined threshold 

in a predetermined constant period of time, and outputs a selection signal instructing 

the error correction coding portion to add the error correcting code with a low error 

correcting capability, and 

performs frame dropping control of not storing the video data in the 

temporary buffer into the transmission buffer if the amount of information of the video 

data in the temporary buffer is larger than the frame dropping threshold controlled in 

the threshold control and also sets a quantization step size with a larger quantization 

step size than a quantization step size used to code the video frame stored in the 

temporary buffer and sends the quantization step size to the coding portion, and 

the error correction coding portion adds the error correcting code indicated 

by the selection signal to the video data coded in the coding portion. 

As state above, according to the thirty-third aspect, the video coding device 

determines whether the communication condition is good/deteriorated on the basis of 

the error rate from the video receiving device, and frame dropping control is performed 

with a decreased frame dropping threshold until the communication condition settles 

into good condition, which permits frame dropping control taking the communication 
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condition into account. 

According to a thirty-fourth aspect, in the thirty-third aspect, the video 

coding device further includes an average error rate calculating portion for calculating 

an average error rate which is an average of the error rate received from the video 

receiving device in a predetermined constant period of time, 

wherein the frame dropping/quantization control portion, 
• 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetennined value when the average error rate exceeds 

a predetermined threshold, and outputs a selection signal instructing the error 

correction coding portion to add an error correcting code with a high error correcting 

capability, 

perfonns threshold control of returning the frame dropping threshold to the 

predetermined value if the average error rate does not exceed the predetermined 

threshold in a predetermined constant period of time, and outputs a selection signal 

instructing the error correction coding portion to add an error correcting code with a 

low error correcting capability, and 

performs frame dropping control of not storing the video data in the 

temporary buffer into the transmission buffer if the amount of information of the video 

data in the temporary buffer is larger than the frame dropping threshold controlled in 

the threshold control and also sets a quantization step size with a larger quantization 

step size than a quantization step size used to code the video frame stored in the 

temporary buffer and sends the quantization step size to the coding portion, and 

the error correction coding portion adds the error correcting code indicated 

by the selection signal to the video data coded in the coding portion. 
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As stated above, according to the thirty-fourth aspect, an average of the 

error rate from the video receiving device is calculated and good/bad of the 

communication condition is determined on the basis of the calculated average error 

rate. Then frame dropping control is performed with a decreased frame dropping 

threshold until the communication condition settles into a good condition, which 

permits frame dropping control to be done taking the communication condition into 

consideration. 

A thirty-fifth aspect is directed to a video transmission system in which a 
..: 

video coding device for coding and transmitting a moving picture and a video 

receiving device for applying certain processing to received video data are 

communicably connected, 

wherein the video receiving device obtains an error rate of the received 

video data, calculates an average of the error rate obtained in a predetermined 

constant period of time and transmits the calculated average error rate to the video 

coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

portion, 

a coding portion for coding the video frame formed in the video input 

a transmission buffer for storing the video data coded in the coding portion, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 
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the coding portion, 

a frame droppinglquantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

determining a quantization step size for a video frame coded next, and 

an error correction coding portion for adding error correcting codes with 

different error correcting capabilities to the video data in the temporary buffer and . 
storing the data in the transmission buffer, 

wherein the frame droppinglquantization control portion, 

when the average error rate exceeds a predetermined threshold, performs 

threshold control of lowering a frame dropping threshold for determining whether to 

store the video data in the temporary buffer into the transmission buffer from a 

predetermined value, and outputs a selection signal instructing the error correction 

coding portion to add an error correcting code with a high error correcting capability, 

when the average error rate does not exceed the predetermined threshold 

in a predetermined constant period of time, performs threshold control of returning the 

frame dropping threshold to the predetermined value, and outputs a selection signal 

instructing the error correction coding portion to add an error correcting code with a 

low error correcting capability, and 

when the amount of information of the video data in the temporary buffer 

is larger than the frame dropping threshold controlled in the threshold control, 

performs ·frame dropping control of not storing the video data in the temporary buffer 

into the transmission buffer, and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in the temporary buffer and sends the quantization step size to the coding 

portion, and 

..... ·- --- .. -----·- .... 
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the error correction coding portion adds the error correcting code indicated 

by the selection signal to the video data coded in the coding portion. 

As described above, according to the thirty-fifth aspect, the video coding 

device determines whether the communication condition is good or bad on the basis 

of the average error rate from the video receiving device, and frame dropping control 

is performed with a decreased frame dropping threshold until the communication 

condition settles into a good condition, which permits frame dropping control 

unaffected by temporary communication condition. 

A thirty-sixth aspect is intended for a video transmission system in which 

a video coding device for coding and transmitting a moving picture and a video 

receiving device for applying certain processing to received video data are connected 

such that they can communicate, 

wherein the video receiving device counts the number of bits of data 

correctly received in a predetermined constant period of time and transmits the 

counted number of bits to the video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing the video data coded in the coding portion, 

a quantization control portion for determining a quantization step size 

corresponding to communication conditions, and 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate and outputting the bit number 
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received from the video receiving· device to the quantization control portion, 

wherein the quantization control portion, 

calculates an average throughput in a constant period of time on the basis 

of the bit number received from the transmission control portion, 

calculates a coding rate on the basis of the calculated average throughput 

and the amount of generated information per one frame resulting from coding in the . 
coding portion, and 

determines a quantization step size most suitable in view of visual 

properties corresponding to the calculated coding rate and sends the -quantization 

step size to the coding portion. 

As state above, according to the thirty-sixth aspect, as the video coding 

device side can know the number of bits correctly transmitted to the video receiving 

device in a constant period of time, quantization control most suitable for the 

throughput between the two devices can be made even with a plurality of transmission 

lines with different throughputs on the communication line between the two devices. 

According to a thirty-seventh aspect, in the thirty-sixth aspect, when the 

quantization control portion calculates the average throughput, the time over which the 

average is obtained is variable according to the variation of the bit number received 

from the transmission control means. 

As stated above, according to the thirty-seventh aspect, if the time for 

obtaining the average is shortened, the quantization control can quickly respond to 

a change in throughput. In the condition where burst type errors occur, if the time for 

obtaining the average is set longer than the cycle of the occurrence of the burst 

errors, the quantization control can keep stable even with the burst errors. 

According to a thirty-eighth aspect, in the thirty-sixth aspect, the 
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predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the thirty-eighth aspect, setting the time 

for obtaining the average to 300 msec or longer permits quantization control which do 

not go unstable even with occurrence .of a burst error. 

A thirty-ninth aspect is directed to a video transmission system in which a . 
video coding device for coding and transmitting a moving picture and a video 

receiving device for applying certain processing to received video data are connected 
..: 

so that they can communicate, 

wherein the video receiving device counts the number of bits of data 

correctly received in a predetermined constant period of time, calculates an average 

throughput from the counted bit number and transmits the average throughput to the 

video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing the video data coded in the coding portion, 

a quantization control portion for determining a quantization step size 

corresponding to communication conditions, and 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate and outputting the average 

throughput received from the video receiving device to the quantization control 

portion, 
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wherein the quantization control portion, 

calculates a coding rate on the basis of the average throughput received 

from the transmission control portion and the amount of generated information per one 

frame resulting from coding in the coding portion, and 

determines a quantization step size most suitable in view of visual 

properties corresponding to the calculated coding rate and sends the quantization . 
step size to the coding portion. 

As stated above, according to the thirty-ninth aspect, the video receiving 

device calculates the average throughput from the number of bits correetly received 

in a constant period of time and transmits it to the video coding device. Therefore, 

even with a plurality of transmission lines having different throughputs on the 

communication line between the two devices, the quantization control most suitable 

for the throughput between the two devices can be made. 

A fortieth aspect is directed to a video transmission system in which a video 

coding device coding and transmitting a moving picture and a video receiving device 

applying certain processing to received video data are communicatably connected 

through one or more relay stations, 

wherein when detecting an error of the received data, the video receiving 

device makes automatic retransmission between ~djacent one of the relay stations 

and itself and transmits retransmission occurrence information indicating the 

occurrence of the retransmission to the video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 
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portion, 

a transmission buffer for storing the video data coded in the coding portion, 

a first quantization control portion for determining a quantization step size 

most suitable in view of both reproducibility of motion and video quality, 

a second quantization control portion for controlling a quantization step size 

according to communication conditions, and 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate, and when a communication error 

occurs between adjacent one of the relay stations and the video ooding device, 

making automatic retransmission between the adjacent relay station and the video 

coding device, and when the transmission control portion itself makes retransmission, 

or when it receives the retransmission occurrence information from the video receiving 

device, sending error information indicating the occurrence of the retransmission to 

the second quantization control portion, 

wherein the second quantization control portion_, 

when receiving the notice of the error information from the transmission 

control portion, sets a quantization step size with a larger quantization step size than 

a quantization step size corresponding to the quantization step size determined in the 

first quantization control portion and sends the quantization step size to the coding 

portion, and 

when not receiving the notice of the error information from the transmission 

control portion over a predetermined constant period of time, sends the quantization 

step size determined in the first quantization control portion unchanged to the coding 

portion, and 

the coding portion codes a video frame coded next with the quantization 



- 59 -

step size sent from the second quantization control portion. 

As stated above, according to the fortieth aspect, when there are a plurality 

of transmission lines between two devices and the video coding device and the video 

receiving device do not directly make retransmission control with each other but they 

make retransmission control with adjacent ones of relay stations, the delay time can 

be reduced so that a moving picture with smooth movement can be displayed on the 

receiving side even if retransmission is made on either side and the communication 

condition deteriorates. 
..: 

According to a forty-first aspect, in the fortieth aspect, the video coding 

device further includes, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, and 

a frame dropping/quantization control portion for determining whether to 

store into the transmission buffer the video data in the temporary buffer and 

determining a quantization step size for a video frame coded next, 

wherein the transmission control portion sends the error information 

indicating the occurrence of the retransmission further to the frame 

dropping/quantization control portion, and 

the frame dropping/quantization control portion, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetermined value when receiving notice of the error 

infonnation from the transmission control portion, and when not receiving the notice 

of the error information from the transmission control portion in a predetermined 
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constant period of time, returning the frame dropping threshold to the predetermined 

value, and 

performs frame dropping control of not storing the video data in the 

temporary buffer into the transmission buffer if the amount of information of the video 

data in the temporary buffer is larger than the frame dropping threshold controlled in 

the threshold control and also sets a quantization step size witt) a larger quantization 

step size than a quantization step size used to code the video frame stored in the 

temporary buffer and sends the quantization step size to the coding portion. 
-

As explained above, according to the forty-first aspect, since frame dropping 

control is made with a decreased frame dropping threshold until the communication 

condition settles into a good condition, frame dropping control can be made taking the 

communication condition into account. 

A forty-second aspect of the present invention is directed to a video 

transmission system in which a video coding device for coding and transmitting a 

moving picture and a video receiving device for applying certain processing to 

received video data are connected such that they can make communication, 

wherein the video receiving device counts the number of bits of data 

correctly received in a predetermined constant period of time and transmits the 

counted number of bits to the video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing the video data of the video fra'me coded 
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in the coding portion, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, 

a frame dropping/quantization control portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 

determining a quantization step size for a video frame coded next, and 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate and calculating -an average 

throughput from the bit number received from the video receiving device, 

wherein the frame dropping/quantization control portion, 

calculates the amount of information transmittable in a maximum 

permissible delay time on the basis of a predetermined maximum permissible delay 

time and the average throughput, and 

performs frame dropping control of not storing into the transmission buffer 

the video data in the temporary buffer if the amount of information of the video frame 

stored in the temporary buffer is larger than the amount of information transmittable 

in the maximum permissible delay time and also sets a quantization step size with a 

larger quantization step size than a quantization step size used to code the video 

frame stored in the temporary buffer and sends the quantization step size to the 

coding portion. 

As mentioned above, according to the forty-second aspect, as the video 

coding device side can know the number of bits correctly transmitted to the video 

receiving device in a constant period of time, most suitable frame dropping control 

taking the throughput between the two devices into account can be made even when 
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a plurality of transmission lines with different throughputs exist on the communication 

line between the two devices. 

According to a forty-third aspect, in the forty-second aspect, the frame 

dropping/quantization control portion, further, 

calculates an average delay time on the basis of an average amount of the 

generated infonnation of the video frame transmitted in a const~nt period of time and 

the average throughput, and 

uses the calculated average delay time as the maximum permissible delay 

time. 

As mentioned above, according to the forty-third aspect, an average delay 

time is calculated from the average amount of the generated information of the video 

frame transmitted in a constant period of time and the average throughput, and the 

amount of information transmittable in the average delay time is also calculated, and 

then the calculated amount of the information is used as the threshold for frame 

dropping control. This allows frame dropping control corresponding to the moving 

video characteristics and the communication condition. 

According to a forty-fourth aspect, in the forty-second aspect, when the 

transmission control portion calculates the average throughput, the time over which 

average is obtained is variable according to variation of the transmission confinned 

number of bits. 

As stated above, according to the forty-fourth aspect, decreasing the time 

for obtaining the average allows frame dropping control quickfy responsive to a 

change in throughput, and in the condition where burst type errors occur, setting the 

time for obtaining the average longer than the cycle of the occurrence of the burst 

errors allows frame dropping control to keep stable even with burst error$. 
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According to a forty-fifth aspect, in the forty-second aspect, the 

predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the forty-fifth aspect, the time for 

obtaining the average of 300 msec or longer allows frame dropping control which does 

not go unstable even with a burst error. 

A forty-sixth aspect is directed to a video transmission system in which a 

video coding device for coding and transmitting a moving picture and a video 

receiving device for applying certain processing to received video data are connected 

so that they can communicate, 

wherein the video receiving device counts the number of bits of data 

correctly received in a predetermined constant period of time, calculates an average 

throughput from the counted bit number and transmits the average throughput to the 

video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input · 

portion, 

a transmission buffer for storing the video data of the video frame coded 

in the coding portion, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, 

a frame dropping/quantization control portion for determining whether to 
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store into the transmission buffer the video data in the temporary buffer and 

determining a quantization step size of a video frame coded next, and 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate and outputting the average 

throughput received from the video receiving device to the frame 

dropping/quantization control portion, 

wherein the frame dropping/quantization control portion, 

calculates an amount of the information transmittable in a maximum 
.: 

permissible delay time on the basis of a predetermined maximum permissible delay 

time and the average throughput, and 

performs frame dropping control not to store the video data in the temporary 

buffer into the transmission buffer if the amount of information of the video frame 

stored in the temporary buffer is larger than the amount of information transmittable 

in the maximum permissible delay time and also sets a quantization step size with a 

larger quantization step size than a quantization step size used to code the video 

frame stored in the temporary buffer and sends the quantization step size to the 

coding portion. 

As stated above, according to the forty-sixth aspect, the video receiving 

device calculates the average throughput from the number of bits correctly transmitted 

in a constant period of time and transmits it to the video coding device. Therefore, 

even when a plurality of transmission lines having different throughputs exist on the 

communication line between the two devices> the most suitable frame dropping control 

can be made considering the throughput between the two devices. 

A forty-seventh aspect relates to a video transmission system in which a 

video coding device coding and transmitting a moving picture and a video receiving 
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device applying certain processing to received video data are communicatably 

connected, wherein 

the video receiving device counts the number of bits of data correctly 

received in a predetermined constant period of time and transmits the counted bit 

number to the video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing the video data of the video frame coded 

in the coding portion, 

a quantization control portion for determining a quantization step size used 

in coding, 

a transmission control portion for transmitting the· video data in the 

transmission buffer at a certain transmission rate and calculating an average 

throughput from the number of bits transmission confirmed in the predetermined 

constant period of time and outputting the average throughput to the quantization 

control portion, 

·a motion threshold storing portion for storing a motion threshold for 

determining whether motion of an object is large or small, and 

a maximum permissible delay time storing portion for storing a maximum 

permissible delay time which is a limit of a transmission delay which does not cause 

visually unnatural impression, 

wherein if the amount of generated information per one frame resulting from 
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coding in the coding portion is larger than the motion threshold, the quantization 

control portion, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding the motion threshold and a quantization step size 

for which the amount of generated information is to be predicted, 

predicts the amount of inform.ation generated whe~ the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding the motion threshold and the quantization ratio, and 

determines a quantization step size transmittable in the maximum 

permissible delay time from the predicted amount of the generated information, the 

average throughput, the transmission rate and the maximum permissible delay time 

and sends the quantization step size to the coding portion, and 

the coding portion codes the video frame with the quantization step size 

sent from the quantization control portion. · 

As stated above, according to the forty-seventh aspect, the video coding 

device determines a quantization step size transmittable in the maximum permissible 

delay time from the predicted amount of the generated information of the video frame 

with large motion of the object and the average throughput based on the bit number 

received from the video receiving device. Hence, even if there are a plurality of 

transmission lines with different throughputs on the communication line between two 

devices1 quantization control most suitable for the throughputs between the two 

devices can be applied. 

According to a forty-eighth aspect, in the forty-seventh aspect, when the 

transmission control portion calculates the average throughput, the time for averaging 

is variable according to variation of the number of bits whose transmtssion are 
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confirmed. 

As stated above, according to the forty-eighth aspect, decreasing the time 

over which the average is obtained allows quantization control quickly responsive to 

a change in throughput, and in the condition where burst type errors occur, setting the 

time over which the average is obtained longer than the cycle of the occurrence of the 

burst errors allows quantization control to keep stable even )Vith burst errors. 

According to a forty-ninth aspect, in the forty-seventh aspect, the 

predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the forty-ninth aspect, the time for 

obtaining the average of 300 msec or longer permits quantization control which do not 

go unstable even when a burst error occurs. 

A fiftieth aspect is intended for a video transmission system in which a 

video coding device coding and transmitting a moving picture and a video receiving 

device applying certain processing to received video data are connected such that 

they can communicate, wherein 

the video receiving device counts the number of bits of data correctly 

received in a predetermined constant period of time, calculates an average throughput 

from the counted bit number and transmits the average throughput to the video coding 

device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 
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a transmission buffer for storing video data of the video frame coded in the 

coding portion, 

a quantization control portion for determining a quantization step size used 

in coding, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate and outputting the average 

throughput received from the video receiving device to the quantization control 

·portion, 

a motion threshold storing portion for storing a motion threshold for 

determining whether motion of an object is large or small, and 

a maximum permissible delay time storing portion for storing a maximum 

permissible delay time which is a limit of a transmission delay which does not cause 

visually unnatural impression, 

wherein when the amount of generated information per one frame resulting 

from coding in the coding portion is larger than the motion threshold, the quantization 

control portion, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding the motion threshold and a quantization step size 

the amount of generated information for which is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of information of the video frame exceeding the 

motion threshold and the quantization ratio, and 

determines a quantization step size transmittable in the maximum 

permissible delay time from the predicted amount of the generated information, the 

average throughput, the transmission rate and the maximum permissible .delay time 
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and sends the quantization step size to the coding portion, and 

the coding portion codes the video frame with the quantization step size 

sent from the quantization control portion. 

As explained above, according to the fiftieth aspect, the video coding device 

determines a quantization step size from the predicted amount of the generated 

information of the video frame with large motion of the ot;>ject and the average 

throughput received from the video receiving device. Hence, even if there are a 

plurality of transmission lines with different throughputs on the communication line 

between two devices, quantization control most suitable for the throughputs between 

the two devices can be applied. 

A fifty-first aspect relates to a video transmission system in which a video 

coding device coding and transmitting a moving picture and a video receiving device 

applying certain processing to received video data are connected so that they can 

communicate, wherein 

the video receiving device counts the number of bits of data correctly 

received in a predetermined constant period of time and transmits the counted bit 

number to the video coding device, and 

the video coding device includes 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing video data of the video frame coded in the 

coding portion, 

a quantization control portion for determining a quantization step· size used 
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in coding, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate and calculates an average 

throughput from the number of bits transmission confirmed in a predetermined 

constant period of time and outputting the average throughput to the quantization 

control portion, 

a motion threshold storing portion for storing a motion threshold for 

determining whether motion of an object is large or small, and 
.: 

an ideal curve storing portion for storing an ideal curve with predetermined 

operating points most suitable in view of visual properties as a balance between 

distortion in time due to frame dropping according to a coding rate which is a rate of 

frames transmittable per unit time and spacial distortion due to a quantization step 

size, 

wherein when the amount of generated information per one frame resulting 

from coding in the coding portion is larger than the motion threshold, the quantization 

control portion, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding the motion threshold and a quantization step size 

for which the amount of generated information is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding the motion threshold and the quantization ratio, 

calculates the coding rate from the predicted amount of the generated 

information, the transmission rate and the average throughput, and 

determines a quantization step size most suitable in view· of visual 
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properties from the calculated coding rate and the ideal curve and sends the 

quantization step size to the coding portion, and 

the coding portion codes the video frame with the quantization step size 

sent from the quantization control portion. 

As stated above, according to the fifty-first aspect, the video coding device 

determines the quantization step size most suitable in view of visual properties from . 
the predicted amount of the generated information of the video frame with large 

motion of the object, the average throughput based on the bit number received from 

the video receiving device and the ideal curve. Hence, even when there are a 

plurality of transmission lines with different throughputs on the communication line 

between two devices, quantization control most suitable for the throughputs between 

the two devices can be applied. 

According to a fifty-second aspect, in the fifty-first aspect, when the 

transmission control portion calculates the average throughput, the time over which 

average is obtained is variable according to variation of the number of bits whose 

transmission are confirmed. 

As described above, according to the fifty-second aspect, if the time for 

obtaining the average is shortened, quantization control can quickly respond to a 

change in throughput. In the condition where burst type errors occur, if the time for 

obtaining the average is set longer than the cycle of the occurrence of the burst 

errors, the quantization control can keep stable even when a burst error occurs. 

According to a fifty-third aspect, in the fifty-first aspect, the predetermined 

constant period of time for calculating the average throughput is not less than 300 

msec. 

As mentioned above, according to the fifty-third aspect, setting the time for 
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obtaining the average to 300 msec or longer permits quantization control which do not 

go unstable even when a burst error occurs. 

A fifty-fourth aspect relates to a video transmission system in which a video 

coding device coding and transmitting a moving picture and a video receiving device 

applying certain processing to received video data are connected so that they can 

communicate, wherein 

the video receiving device counts the number of bits of data correctly 

received in a predetermined constant period of time and calculates an average 
..: 

throughput from the counted bit number and transmits the average throughput to the 

video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing video data of the video frame coded in the 

coding portion, 

a quantization control portion for determining a quantization step size used 

in coding, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate· and outputting the average 

throughput received from the video receiving device to the quantization control 

portion, 

a motion threshold storing portion for storing a motion threshold for 

determining whether motion of an object is large or small, and 
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an ideal curve storing portion for storing an ideal curve with predetermined 

operating points most suitable in view of visual properties as a balance between 

distortion in time due to frame dropping according to a coding rate which is a rate of 

frames transmittable per unit time and spacial distortion due to the quantization step 

size, 

wherein when the amount of generated information per one frame resulting 
• 

from coding in the coding portion is larger than the motion threshold, the quantization 

control portion, 

obtains a quantization ratio which is a ratio of a quantization siep size used 

to code the video frame exceeding the motion threshold and a quantization step size 

the amount of generated information for which is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding the motion threshold and the quantization ratio, 

calculates the coding rate from the predicted amount of generated 

information, the transmission rate and the average throughput, and 

determines a quantization step size most suitable in view of the visual 

properties from the calculated coding rate and the ideal curve and sends the 

quantization step size to the coding portion, and 

the coding portion codes the video frame with the quantization step size 

sent from the quantization control portion. 

As described above, according to the fifty-forth aspect, the video coding 

device determines a quantization step size from the predicted amount of the 

generated information of the video frame with large motion of the object and the 

average throughput received from the video receiving device. Hence, even if there 
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are a plurality of transmission lines with different throughputs on the communication 

line between the two devices, quantization control most suitable for the throughputs 

between the two devices can be applied. 

A fifty-fifth aspect is directed to a video transmission system in which a 

video coding device coding and transmitting a moving picture and a video receiving 

device applying certain processing to received video data are cpnnected through one 

or more relay stations so that they can communicate1 

wherein when detecting an error of the received data, the video receiving 

device makes· automatic retransmission between adjacent one of the relay stations 

and itself, 

the relay station makes automatic retransmission between adjacent one of 

the relay stations and itself when detecting an error of received data and transmits 

retransmission occurrence information indicating the occurrence of the retransmission 

to the video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing video data coded in the coding portion, 

a first quantization control portion for determining a quantization step size 

most suitable in view of both reproducibility of motion and video quality, 

a second quantization control portion for controlling a quantization step size 

according to communication conditions, and 

a transmission control portion for transmitting the video data in the 
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transmission buffer at a certain transmission rate, and if a communication error occurs 

between adjacent one of the relay stations and the video coding device, making 

automatic retransmission between the adjacent relay station and the video coding 

device, and when the transmission control portion itself makes a retransmission, or 

when it receives the retransmission occurrence information from the video receiving 

device, sending error information indicating the occurrence of the retransmission to . 
the second quantization control portion, 

wherein the second quantization control portion! 

when receiving the notice of the error information from the lransmission 

control portion, sets a quantization step size with a larger quantization step size than 

a quantization step size corresponding to the quantization step size determined in the 

first quantization control portion and sends the quantization step size to the coding 

portion, and 

when not receiving the notice of the error information from the transmission 

control portion over a predetermined constant period of time, sends the quantization 

step size determined in the first quantization control portion unchanged to the coding 

portion, and 

the coding portion codes a video frame coded next with the quantization 

step size sent from the second quantization control portion. 

As explained above1 according to the fifty-fifth aspect1 the relay station 

makes automatic retransmission between itself and an adjacent relay station or the 

video receiving device and transmits the retransmission occurrence information 

indicative of the occurrence of the retransmission to the video coding device, which 

permits quantization control taking the communication condition between devices into 

account. 
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A fifty-sixth aspect is directed to a video transmission system in which a 

video coding device coding and transmitting a moving picture and a video receiving 

device applying certain processing to received video data are connected through one 

or more relay stations so that they can communicate, 

wherein when detecting an error of the received data, the video receiving 

device makes automatic retransmission between adjacent Of'!e of the relay stations 

and itself, 

the relay station makes automatic retransmission between adjacent one of 

the relay stations and itself when detecting an error of the received data and transmits 

retransmission occurrence information indicating the occurrence of the retransmission 

to the video coding device, and 

the video coding device includes, 

a video input portion for forming a video frame from a picture signal and 

outputting the video frame, 

a coding portion for coding the video frame formed in the video input 

portion, 

a transmission buffer for storing video data of the video frame coded in the 

coding portion, 

a transmission control portion for transmitting the video data in the 

transmission buffer at a certain transmission rate, 

a temporary buffer disposed between the coding portion and the 

transmission buffer for temporarily storing the video data of the video frame coded in 

the coding portion, and 

a frame dropping/quantization control. portion for determining whether to 

store the video data in the temporary buffer into the transmission buffer and 
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determining a quantization step size for a video frame coded next, wherein 

the frame dropping/quantization control portion, 

performs threshold control of lowering a frame dropping .threshold for 

determining whether to store the video data in the temporary buffer into the 

transmission buffer from a predetermined value when receiving notice of the error 

information from the transmission control portion, and returning the frame dropping 

threshold to the predetermined value when not receiving the notice of the error 

information from the transmission control portion in a predetermined constant period 

of time, and 

performs frame dropping control of not storing into the transmission buffer 

the video data in the temporary buffer when the amount of information of the video 

frame stored in the temporary buffer is larger than the frame dropping threshold and 

also sets a quantization step size with a larger quantization step size than a 

quantization step size used to code the video frame stored in the temporary buffer and 

sends the quantization step size to the coding portion, and 

the coding portion codes the video frame coded next with the quantization 

step size sent from the frame dropping/quantization control portion. 

As stated above, according to the fifty-sixth aspect, the relay station makes 

automatic retransmission between itself and an adjacent relay station, or the video 

receiving device and transmits the retransmission occurrence information indicative 

of the occurrence of the retransmission to the video coding device, which permits 

coding control taking the communication condition between devices into account. 

According to a fifty-seventh aspect, a video coding device coding and 

transmitting a moving picture includes: 

a video coding portion for coding a priority area with a first quantization 
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accuracy and a non-priority area with a second quantization accuracy in a video area 

to be coded to generate a video coded bit string; 

a priority area/non-priority area changing. portion for determining and 

changing the priority area and the non-priority area according to the amount of 

generated information of the video coded by the video coding portion; and 

a transmission control portion for transmitting the video coded bit string. 

As mentioned above, according to the fifty-seventh aspect, if the amount 

of generated information increases or the communication throughput decreases while 

coding the priority area clearer than the non-priority area, the priority ar-ea changing 

portion reduces the priority area. Hence, the amount of generated information is 

suppressed and the video quality of the priority area ·is not largely deteriorated. 

A fifty-eighth aspect is directed to a method for controlling quantization 

operation when coding a video frame in a video coding device in which operating 

points most suitable in view of visual properties is predetermined as a balance 

between timewise distortion due to frame dropping according to a coding rate which 

is a rate of frames transmittable per unit time and spacial distortion due to 

quantization accuracy when low bit rate compression coding a moving picture and 

transmitting the coded moving picture through a communication line with a low bit rate, 

comprising: 

a first operation mode in which a quantization accuracy for next coding is 

determined according to the relation in magnitude between a coding rate resulting 

from coding an entire video frame with a certain quantization accuracy and a coding 

rate at a point most suitable in view of the visuat properties corresponding to that 

quantization accuracy; and 

a second operation mode in which a video area to be coded is divided into 
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a priority area and a non-priority area, the priority area being coded with a relatively 

high first quantization accuracy and the non-priority area being coded with a relatively 

low second quantization accuracy, and the quantization accuracy and sizes of the 

priority area and the non-priority area for the next coding are determined according 

to the relation in magnitude between coding rate resulting from coding with the first 

and second quantization accuracies and a coding rate at a polnt most suitable in view 

of the visual properties cor:responding to the quantization accuracies, 

wherein when the quantization accuracy determined in the first operation 

mode falls below a predetermined permissible lower limit value of the quantization 

accuracy, the operation mode moves from the first operation mode to the second 

operation mode, and 

when the size of the priority area determined in the second operation mode 

reaches its maximum, the operation mode moves from the second operation mode to 

the first operation mode. 

As stated above, according to the fifty-eighth aspect1 when the spacial 

video quality absolutely due to an error in quantization accuracy and corresponding 

frame jump are in the permissible range, the conventional quantization control 

considering the visual properties is made. When the spacial video quality and the 

frame dropping exceed the permissibfe limit, the video quality of the spacial area 

which is not very important in the video is sacrificed so that quantization control 

considering the visual properties can be applied to the important spacial area. Then, 

coding parameters for the changing input video can be kept at values at which the 

balance between the reproducibility of motion and the spacial resolution is the most 

suitable in view of the visual properties. 

According to a frfty-ninth aspect, in the fifty-eighth aspect, the coding rates 
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most suitable in view of the visual properties corresponding to each of the 

quantization accuracies are each determined as a set of points in a region surrounded 

by an upper limit value and a lower limit value, 

in the first and second operation modes, 

the quantization accuracy for the next coding is increased when the coding 

rate resulting from coding with a certain quantization accuracy exceeds the upper limit 

value, 

the quantization accuracy for the next coding is decreased when the coding 

rate resulting from coding with a certain quantization accuracy falls berow the lower 

limit value, and 

when the coding rate resultlng from coding with a certain quantization 

accuracy is within the region between the upper limit value and the lower limit value, 

the quantization accuracy for the next coding is not changed. 

As stated above, according to the fifty-ninth aspect, most stable coding 

control can be realized even when the input video quickly changes by allowing some 

latitude to the visually most suitable coding rate for each quantization accuracy. 

According to a sixtieth aspect, in the fifty-ninth aspect, a minimum size of 

the quantization accuracy when changed in the first and second operation modes is 

chosen to a size not less than a value at which a difference of spacial distortion is 

visually recognizable. 

As stated above, according to the sixtieth aspect, the change of the 

quantization accuracy given per unit time is increased so that the change of the 

visually most suitable operating point due to a change of input video can be quickly 

followed. 

According to a sixty-first aspect, in the third or fourth aspect, when the 
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transmission control portion calculates the average throughput, the time over which 

average is obtained is variable according to variation of the number of bits whose 

transmission are confirmed. 

As mentioned above, according to the sixty-first aspect, decreasing the time 

tor obtaining the average allows quantization control and frame dropping control 

quickly responsive to a change in throughput, and in the condition where burst type . 
errors occur, setting the time for obtaining the average longer than the cycle of the 

occurrence of the burst errors allows quantization control and frame dropping control 
..: 

to keep stable even with burst errors. 

According to a sixty-second aspect, in the third or fourth aspect, the 

predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the sixty-second aspect, the time for 

obtaining the average of 300 msec or longer permits quantization control and frame 

dropping control which do not go unstable even when a burst error occurs. 

According to a sixty-third aspect, in the seventh or eighth aspect, when the 

transmission control portion calculates the average throughput, the time for obtaining 

the average is variable according to variation of the number of bits whose 

transmission are confirmed. 

As mentioned above, according to the sixty-third aspect, decreasing the 

time over which the average is obtained allows quantization control and frame 

dropping control quickly responsive to a change in throughput, and in the condition 

where burst type errors occur, setting the time over which the average is obtained 

longer than the cycle of the occurrence of the burst errors allows quantization control 

and frame dropping control to keep stable even with burst errors. 
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According to a sixty-fourth aspect, in the seventh or eighth aspect, the 

predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the sixty-fourth aspect, the time for 

obtaining the average of 300 msec or longer permits quantization control and frame 

dropping control which do not go unstable even with occurr~nce of a burst error. 

According to a sixty-fifth aspect, in the forty-sixth aspect, the frame 

dropping/quantization control portion, further, 

calculates an average delay time on the basis of the average amount of the 

generated information of the video frame transmitted in a constant period of time and 

the average throughput, and 

uses the calculated average delay time as the maximum permissible delay 

time. 

As mentioned above, according to the sixty-fifth aspect, the average delay 

time is calculated from the average amount of generated information of video frame 

transmitted in a constant period of time and the average throughput and the amount 

of information transmittable in the average delay time is also calculated. Then the 

calculated amount of information is used as the threshold for the frame dropping 

control. This allows frame dropping control corresponding to the moving video 

characteristics and communication condition. 

According to a sixty-sixth aspect, in the fourth-sixth aspect. when the video· 

receiving device calculates the average throughput, the time over which average is 

obtained is variable according to variation of the number of bits of the data correctly 

received. 

As mentioned above, according to the sixty-sixth aspect, decreasing the 
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time over which the average is obtained allows frame dropping control quickly 

responsive to a change in throughput, and. in the condition where burst type errors 

occur, setting the time over which the average is obtained -longer than the cycle of the 

occurrence of the burst errors allows frame dropping control to keep stable even with 

burst errors. 

According to a sixty-seventh aspect, in the forty-sixth aspect, the 

predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the sixty-seventh aspect;" the time for 

obtaining the average of 300 msec or longer permits frame dropping control which do 

not go unstable even with occurrence of a burst error. 

According to a sixty-eighth aspect, in the fiftieth aspect, when the video 

receiving device calculates the average throughput, the time over which the average 

is obtained is variable according to variation of the number of bits of data correctly 

received. 

As mentioned above, according to the sixty-eighth aspect, decreasing the 

time over which the average is obtained allows quantization control quickly responsive 

to a change in throughput1 and in the condition where burst type errors occur, setting 

the time over which the average is obtained longer than the cycle of the occurrence 

of the burst errors allows quantization control to keep stable even with burst errors. 

According to the sixty-ninth aspect, in the fiftieth aspect, the predetermined 

constant period of time for calculating the average throughput is not less than 300 

msec. 

As mentioned above, according to the sixty-ninth aspect, the time for 

obtaining the average of 300 msec or longer permits quantization control which do not 
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go unstable even with occurrence of a burst error. 

According to a seventieth aspect, in the fifty-fourth aspect, when the video 

receiving device calculates the average throughput, the time over which average is 

obtained is variable according to variation of the number of bits of correctly received 

data. 

As mentioned above, according to the seventieth Eispect, decreasing the 

time over which the average is obtained allows quantization control quickly responsive 

to a change in throughput, and in the condition where burst type errors occur, setting 
..: 

the time over which the average is obtained longer than the cycle of the occurrence 

of the burst error allows quantization control to keep stable even with burst errors. 

According to a seventy:.first aspect, in the fifty-fourth aspect, the 

predetermined constant period of time for calculating the average throughput is not 

less than 300 msec. 

As mentioned above, according to the seventy-first aspect1 since the time 

for obtaining the average is set to 300 msec or longer, determination of the 

quantization step size which does not become unstable even when a burst error 

occurs is realized when the movement of the object is large. 

According to a seventy-second aspect, in the tenth aspect, when 

the quantization control portion calculates the average throughput, a time for 

calculating the average is variable according to whether burst errors occur or not. 

As stated above, according to the seventy-second aspect, decreasing the 

time over which the average is obtained permits the quantization control and the 

frame dropping control quickly responsive to a change in throughput, and in the 

condition where burst type errors occur, setting the time over which the average is 

obtained larger than the cycle of the occurrence of the burst errors aflows quantization 
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control and frame dropping control to keep stable even with burst errors. 

According to a seventy-third aspect, in the eleventh aspect, when the 

quantization control portion calculates the average throughput, the time for calculating 

the average is variable according to whether burst errors occur or not. 

As stated above, according to the seventy-third aspect, decreasing the time 

for calculating the average allows the quantization control and the frame dropping 

control quickly responsive to a change in throughput, and in the condition where burst 

type errors occur, setting the time over which the average is obtained larger than the 

cycle of the occurrence of the burst errors allows the quantization control and the 

frame dropping control to keep stable even with burst errors. 

According to a seventy-fourth aspect, in the tenth aspect, the predetermined 

certain time for calculating the average throughput is not less than 300 msec. 

As stated above, according to the seventy-fourth aspect, since the time for 

obtaining the average is set to 300 msec or longer, the quantization control and the 

frame dropping control can keep stable even with burst errors. 

According to a seventy-fifth aspect, in the eleventh aspect, the 

predetermined certain time for calculating the average throughput is not Jess than 300 

msec. 

As stated above, according to the seventy-fifth aspect, since the time for 

obtaining the average is set to 300 msec or longer, the quantization control and the 

frame dropping control can keep stable even with burst errors. 

According to a seventy-sixth aspect, in the fourth aspect, when the 

transmission control portion calculates the average throughput, the time for calculating 

the average is variable according to whether burst errors occur or not. 

As stated above, according to the seventy-sixth aspect,. decreasing the time 
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over which the average is obtained permits the quantization control and the frame 

dropping control quickly responsive to a change in throughput, and in the condition 

where burst type errors occur, setting the time over which the average is obtained 

larger than the cycle of the occurrence of the burst errors allows the quantization 

control and the frame dropping control to keep stable even with burst errors. 
J 

According to a seventy-seventh aspect, in the fourth aspect, the 

predetermined 

certain time for calculating the average throughput is not less than 300 msec. 

As stated above, according to the seventy-seventh aspect, since the time 

for obtaining the average is set to 300 msec or longer, quantization control and frame 

dropping control can keep stable even with burst errors. 

According to a seventy-eighth aspect, in the eighth aspect, when the 

transmission control portion calculates the average throughput, the time for calculating 

the average is variable according to whether burst errors occur or not. 

As stated above, according to the seventy-eighth aspect, decreasing the 

time over which the average is obtained allows quantization control and frame 

dropping control quickly responsive to a change in throughput, and in the condition 

where burst type errors occur, setting the time over which the average is obtained 

larger than the cycle of the occurrence of the burst errors allows the quantization 

control and the frame dropping control to keep stable even with burst errors. 

According to a seventy-ninth aspect, in the eighth aspect, the 

predetermined certain time for calculating the average throughput is not less than 300 

msec. 

As stated above, according to the seventy-ninth aspect, since the time for 

obtaining the average is set to 300 msec. or longer, quantization control· and frame 
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dropping control can keep stable even with burst errors. 

According to an eightieth aspect, in any of the third to fourth, seventh to 

thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-fourth, 

or seventy-second to seventy-ninth aspects, the average throughput for the certain 

time is calculated on the basis of the amount of data outputted in a unit time t from 

the transmission buffer which temporarily stores the coded data . 
• 

As stated above, according to the eightieth aspect, since the average 

throughput is calculated based on the number of bits read from the transmission 

-
buffer, Go-back-N or Selective Reject can be adopted as a retransmission method. 

According to an eighty-first aspect, in any of the third to fourth, seventh to 

thirteenth, frtleenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-fourth, 

or seventy-second to seventy-ninth aspects, the average throughput for the certain 

time is calculated as each of the certain time passes, by dividing by the certain time 

the amount of data outputted for the certain time, which is obtained by accumulating 

the amount of data outputted in the unit time t for the certain time, as each of the 

certain time passes. 

As stated above, in the eighty-first aspect, a mean value is calculated by 

dividing the total number of bits for the certain time by the certain t;me for each of the 

certain time and outputted for each of the certain time, which permits calculation of 

the average throughput by a simple process and furthermore1 adoption of Go-back-N 

or Selective Reject as a retransmission method. 

According to an eighty-second aspect, in any Of the third to fourth, seventh 

to thirteenth, fifteenth to seventeenth, nineteenth to twenty-first. sixty-first to sixty­

fourth, or seventy-second to seventy-ninth aspects, the average throughput for the 

certain time is calculated as each of a unit time t passes, by dividing by the certain 
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time the amount of data outputted in the certain time, which is the result of 

accumulating the amount of data outputted in the unit time t between a present time 

and the certain time prior to the present time, as each of the unit time passes. 

As stated above, according to the eighty-second aspect, the mean value 

is calculated by dividing the total number of bits for the certain time by the certain time 

for each of the unit time t and outputted for each of the unit time t. This allows the 

average throughput to be updated for each of the unit time t and permits careful 

control. Furthermore, Go-back-N or Selective Reject can be ado~ted as the 

retransmission method. 

According to an eighty-third aspect, in any Of the third to fourth, seventh to 

thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-fourth, 

or seventy-second to seventy-ninth aspects, the average throughput for the certain 

time is calculated on the basis of the amount of data outputted in a unit time t which 

is equal to a video frame period of the coded video from the transmission buffer 

temporarily storing the coded data. 

As stated above, according to the eighty-third aspect, equating the unit time 

t with the video frame period of the coded video permits synchronization with a coding 

timing. 

According to an eighty-fourth aspect, in any of the third to fourth, seventh 

to thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty­

fourth, or seventy-second to seventy-ninth aspects, the average throughput for the 

certain time is calculated as each of the certain time p~sses1 by dividing by the certain 

time the amount of data outputted for the certain time, which is obtained by 

accumulating the amount of data outputted in the unit time t equal to a video frame 

period of coded video for the certain time for the certain time, as each of the certain 
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time passes. 

As mentioned above, according to the eighty-fourth aspect, equating the 

unit time t with the video frame period of the coded video permits synchronization with 

the coding timing. Furthermore, the mean value is calculated by dividing the total 

number of bits for the certain time by the certain time for each of the certain time and 

outputted for each of the certain time, resulting in calculating tt}e average throughput 

by the simple process. 

According to an eighty-fifth aspect, in any of the third to fourth, seventh to 
..: 

thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-fourth, 

or seventy-second to seventy-ninth aspects, as each of the unit time t equal to the 

video frame period of the coded video passes, by. dividing by the certain time the 

amount of data outputted for the certain time, which is the result of accumulating the 

amount of data outputted in the unit time t between the certain time prior to the 

present time to the present time, the average throughput for the certain time is 

calculated as each of the unit time t equal to the video frame period of the coded 

video passes. 

As mentioned above, according to the eighty-fifth aspect, equating the unit 

time t with the video frame period of the coded video permits synchronization with the 

coding timing. Furthermore, the mean value is calculated by dividing the total number 

of bits tor the certain time by the certain time for each of the unit time t and outputted 

tor each of the unit time t, which makes it possible to update the average throughput 

for each of the unit time t and make careful control. 

According to an eighty-sixth aspect, in any of the third to fourth, seventh to 

thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-fourth, 

or seventy-second to seventy-ninth aspects, the average throughput for the certain 
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time is calculated on the basis of the amount of data outputted in a unit time t equal 

to a one frame time Of the transmitted frames from the transmission buffer temporarily 

storing the coded data. · 

As mentioned above, according to the eighty-sixth aspect, equating the unit 

time t with the one frame time of the transmission frames makes it possible to readily 

synchronize with a transmission timing of the transmitted fr~mes and furthermore, 

adopt Go-back-N or Selective Reject as the retransmission method. 

According to an eighty-seventh aspect, in any of the third to fourth, seventh 

to thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty:first to sixty­

fourth, or seventy-second to seventy-ninth aspects, the average throughput for the 

certain time is calculated as each of the certain time passes, by dividing by the certain 

time the amount of data outputted for the certain time, which is the result of 

accumulating for the certain time the amount of data outputted in the unit time t equal 

to the one frame time of the transmitted frames, as each of the certain time passes. 

As mentioned above, according to the eighty-seventh aspect, equating the 

unit time t with the one frame time of the transmission frames easily permits 

synchronization with the transmission timing of the transmitted frames. Furthermore, 

the mean value is calculated by dividing the total number of bits for the certain time 

by the certain time for each of the certain time and outputted for. each Of the certain 

time, resulting in calculating the average throughput by the simple process. 

According to an eighty-eighth aspect, in any of the third to fourth, seventh 

to thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty­

fourth, or seventy-second to seventy-ninth aspects, as each of the unit time t equal 

to the one frame time of the transmitted frames passes, by dividing by the certain time 

the amount of data outputted for the certain time, which is the result of accumulating 
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the amount of data outputted in the unit time t. between the certain time prior to the 

present time to the present time, the average throughput for the certain time is 

calculated as each of the unit time t equal to the one frame time of the transmitted 

frames passes. 

As mentioned above, according to the eighty-eighth aspect, equating the 

unit time t with the one frame time of the transmitted frames easily permits 

synchronization with the transmission timing of the transmission frames. Furthermore, 

the mean value is calculated by dividing the total number of bits for the.:certain time 

by the certain time for each of the unit time t and outputted for each of the unit time 

t, which makes it possible to update the average throughput for each of the unit time 

t and achieve careful control. 

According to an eighty-ninth aspect, in any of the third to fourth, seventh 

to thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty­

fourth, or seventy-second to seventy-ninth aspects, the average throughput for the 

certain time is calculated on the basis of the amount of data outputted for a unit time 

t which is equal to a least common multiple of the video frame period of the coded 

frames and the one frame time of the transmission frames from the transmission buffer 

temporarily storing the coded data. 

As mentioned above, according to the eighty-ninth aspect, setting the unit 

time t to the least common multiple of the transmission frame time and the period of 

video makes it possible to readily synchronize with both of them and furthermore, 

adopt Go-back-Nor Selective Reject as the retransmission method. 

According to a ninetieth aspect, in any of the third to fourth, seventh to 

thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-fourth. 

or seventy-second to seventy-ninth aspects, the average throughput for the certain 
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time is calculated as each of the certain time passes, by dividing by the certain time 

the amount of data outputted for the certain time which is obtained by accumulating 

for the certain time the amount of data outputted in the unit time t equal to the least 

common multiple of the video frame period of the coded video and the one frame time 

of the transmission frames. 

As stated above, according to the ninetieth aspect, setting the unit time t 

to the least common multiple of the transmission frame time and the period of the 

video easily permits synchronization with both of them. Moreover, the mean value is 

calculated by dividing the total number of bits for the certain time by thG certain time 

for each of the certain time and outputted for each of the certain time, resulting in 

calculation of the average throughput by the simple process. 

According to a ninety-first aspect, in any of the third to fourth, seventh to 

thirteenth, fifteenth to seventeenth, nineteenth to twenty-first, sixty-first to sixty-fourth, 

or seventy-second to seventy-ninth aspects, as each of the unit time t equal to the 

least common multiple of the video frame period of the coded video and the one frame 

time of the transmitted frames passes, by dividing by the certain time the amount of 

data outputted for the certain time, which is the result of accumulating the amount of 

data outputted in the unit time t between the certain time before the present time and 

the present time, the average throughput for the certain time is calculated as each of 

the unit time t passes. 

As described above, in the ninety-first aspect, setting the unit time t to the 

least common multiple of the transmission frame time and the period of the· video 

easily permits synchronization with both of them. Moreover, the mean value is 

calculated by dividing the total number of bits for the certain time by the certain time 

for each of the unit time t and outputted for each of the unit time t, whieh makes it 
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possible to update the average throughput for each of the unit time t and make careful 

control. 

According to a ninety-second aspect, in the thirty-ninth aspect, when the 

video receiving device calculates the average throughput, the time for calculating the 

average is variable according to variation of the number of bits of correctly received 

data. 

As described above, according to the ninety-second aspect, decreasing the 

time over which the average is obtained allows quantization control quickly responsive 
..: 

to a change in throughput, and in the condition where burst type errors occur, setting 

the time over which the average is obtained larger than the cycle of the occurrence 

of the burst errors allows quantization control to keep stable even with burst errors. 

According to a ninety-third aspect, in the thirty-ninth aspect, the 

predetermined 

certain time for calculating the average throughput is not less than 300 msec. 

As stated above, according to the ninety-third aspect, setting the time for 

obtaining the average to 300 msec. or longer enables to keep quantization control 

stable even with burst errors. 

According to a ninety-fourth aspect, an average throughput for a certain 

time T is calculated on the basis of an amount of data outputted in an unit time t from 

a transmission buffer temporarily storing coded data. 

As described above, according to the ninety-fourth aspect, since the 

average throughput is calculated on the basis of the number of bits read from the 

transmission buffer, Go-back-N or Selective Reject can be adopted as the 

retransmission method. 

According to a ninety-fifth aspect, in the ninety-fourth aspect, a period in 
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which the amount of data outputted in the unit time t is shorter than a predetermined 

threshold is detected from the transmission buffer and taken as a certain time T. 

As stated above, according to the ninety-fifth aspect, taking the period of 

burst errors as the certain time T enables to calculate the average throughput keeping 

stable with the occurrence of burst errors. 

According to a ninety-sixth aspect, in the ninety-fourth aspect, the average 
. 

throughput for the certain time T is calculated as each of the certain time T passes, 

by dividing by the certain time T the amount of data outputted for the certain time T 

which is obtained by accumulating the amount of data outputted in the IJTlit time t for 

the certain time T, as each of the certain time T passes. 

As stated above, in the ninety-sixth aspect, a mean value is calculated by 

dividing the total number of bits for the certain time T by the certain time T for each 

of the certain time T and outputted for each of the certain time T, which enables to 

calculate the average throughput by the simple process. 

According to a ninety-seventh aspect, in the ninety-sixth aspect, the period 

in which the amount of data outputted in the unit time t is smaller than the 

predetermined threshold is detected from the transmission buffer and taken as the 

certain time T. 

As stated above, according to the ninety-seventh aspect, taking the period 

of burst errors as the certain time T makes it possible to calculate the average 

throughput keeping stable with the occurrence of burst errors. 

According to a ninety-eighth aspect, in the ninety-fourth aspect, the average 

throughput for the certain time T is calculated as each of the unit time t passes, by 

dividing by the certain time T the amount of data outputted for the certain time T, 

which \s obtained by accumulating the amount of data outputted in the. unit time t 
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between the present time and the certain time T prior to the present time, as each of 

the unit time passes. 

As stated above, according to the ninety-eighth aspect, the mean value is 

calculated by dividing the total number of bits for the certain time T by the certain time 

T for each of the unit time t and outputted for each of the unit time t, which allows the 

average throughput to be updated for each of the unit time t and careful control to be 
• 

performed. 

According to a ninety-ninth aspect, in the ninety-eighth aspect, the period 

in which the amount of data outputted in the unit time t is smaller than the 

predetermined threshold is detected from the transmission buffer and taken as the 

certain time T. 

As stated above, according to the ninety-ninth aspect, taking the period of 

burst errors as the certain time T makes it possible to calculate the average 

throughput keeping stable with the occurrence of burst errors. 

According to a one-hundredth aspect, in the ninety-fourth to ninety-ninth 

aspects, the unit time t is taken as the video frame period of the coded video. 

As stated above, according to the one-hundredth aspect, equating the unit 

time t with the video frame period of the coded video permits synchronization with the 

coding timing. 

According to a one-hundred-first aspect, in the ninety-fourth to ninety-ninth 

aspect, the unit time t is taken as the one frame time of .the transmission frames. 

As stated above, according to the one-hundred-first aspect, taking the unit 

time t as the one frame time of the transmission frames easily permits synchronization 

with the transmission timing of the transmission frames. 

According to a one-hundred-second aspect, in the ninety-fourth to ninety-
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ninth aspects,. the unit time t is taken as a least common multiple of the video frame 

period of the coded video and the one frame time of the transmission frames. 

As mentioned above, according to the one-hundred-second aspect, taking 

the unit time t as the least common multiple of the transmission frame time and the 

period of video readily permits synchronization with both of them. 

According to a one-hundred-third aspect, in any of the twelfth, sixteenth, . 
twentieth, sixty-first, sixty-third, seventy-second to seventy-third, seventy-fifth, or 

seventy-eighth aspects, the period in which the amount of data outputted in the unit 

time t is smaller than the predetermined threshold is detected from the fransmission 

buffer temporarily storing the coded data and taken as an average time used in 

calculating the average throughput. 

As mentioned above, according the one-hundred-third aspect, taking the 

period of burst errors as the averaging time used in obtaining the average throughput 

allows the quantization control and the frame dropping control to keep stable even 

with the occurrence of burst errors. 

According to a one-hundred-fourth aspect, in any of the twelfth, sixteenth, 

twentieth, sixty-first, sixty-third, seventy-second to seventy-third, seventy-sixth or 

seventy-eighth aspects, the period in which the amount of data outputted in the unit 

time t equal to the one frame time of the transmission frames is smaller than the 

predetermined threshold is detected from the transmission buffer temporarily storing 

the coded data and taken as the averaging time used in calculating the average 

throughput. 

As mentioned above, according to the one-hundred-fourth aspect, taking 

the period of burst errors as the averaging time used in obtaining the average 

throughput allows the quantization control and the frame dropping controf to keep 
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stable even with the occurrence of burst errors. 

According to a one-hundred-fifth aspect, in any of the twelfth, sixteenth, 

twentieth, sixty-first, sixty-third, seventy-second to seventy-third, seventy-sixth or 

seventy-eighth aspects, the period in which the amount of data outputted in the unit 

time t equal to the video frame period of the coed video is smaller than the 

predetermined threshold is detected from the transmission buffer temporarily storing 

the coded data and taken as the averaging time used in calculating the average 

throughput. 
.: 

As mentioned above, according to the one-hundred-fifth aspect, taking the 

period of burst errors as the averaging time used in obtaining the average throughput 

allows the quantization control and the frame dropping control to keep stable even 

with burst errors. 

According to a one-hundred-sixth aspect, in any of the twelfth, sixteenth, 

twentieth, sixty-first, sixty-third, seventy-second to seventy-third, seventy-sixth or 

seventy-eighth aspects, the period in which the amount of data outputted in the unit 

time t equal to the least common multiple of the video frame period of the coded video 

and the one frame time of the transmission frames is smaller than the predetermined 

threshold is detected from the transmission buffer temporarily storing the coded data 

and taken as the averaging time used in calculating the average throughput. 

As mentioned above, according to the one-hundred-sixth aspect, taking the 

period of burst errors as the averaging time used in obtaining the average throughput 

allows the quantization control and the frame dropping control to keep stable even 

with burst errors. 

According to a one-hundred-seventh aspect, in the thirty-nine aspect, when 

the video receiving device calculates the average throughput, the time for calculating 
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the average is variable according to variation of the number of bits correctly received 

data. 

As mentioned above, according to the one-hundred-seventh aspect, 

decreasing the time over which the average is obtained permits the quantization 

control quickly responsive to a change in throughput, and in the condition where burst 

type errors occur, setting the time over which the average is obtained larger than the 
. 

cycle of the occurrence of the burst errors allows the quantization control to keep 

stable even with burst errors. 

According to a one-hundred-eighth aspect, in the thirty-nine aspect, the 

predetermined certain time for calculating the average throughput is not less than 300 

msec. 

As mentioned above, according to the one-hundred-eighth aspect, setting 

the time for calculating the average throughput not less than 300 msec allows the 

quantization control to keep stable even with burst errors. 

According to a one-hundred-ninth aspect, in any of the thirty-sixth to thirty­

eighth, forty-second to forty-fifth, forty-seventh to forty-ninth, or fifty-first to fifty-third 

aspects, the number of bits received without errors for the certain time, which is 

obtained by accumulating for the certain time the number of bits received without 

errors for a predetermined unit time t as each of the certain time passes, is sent to the 

video coding device as each of the certain time passes. 

As stated above, according to the one-hundred-ninth aspect, the number 

of bits received without errors for the certain time can be calculated by a simple 

process and in the video coding device the average throughput for each of the certain 

time can be obtained. 

According to a one-hundred-tenth aspect, in any of the thirty-ninth, forty-
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sixth, fiftieth, fifty-fourth, sixty-fifth to seventy-first, or one-hundred-seventh to one-

hundred-eighth aspects, as each of the certain time passes, by dividing by the certain 

time the number of bits received without errors for the certain time, which is obtained· 

by accumulating for the certain time the number of bits received without errors for a 

predetermined unit time t, the average throughput for the certain time is sent to the 

video coding device as each of the certain time passes. 

As stated above, in the one-hundred-tenth aspect, the average throughput 

for the certain time can be calculated by the simple process and in the video coding 

device the average throughput for each of the certain time can be obtained. 

According to a one-hundred-eleventh aspect, in any of the thirty-sixth to 

thirty-eighth, forty-second to forty-fifth, forty-seventh to forty-ninth, or fifty-first to frfty­

third aspects, the number of bits received without errors for the certain time, which is 

obtained by ,as each of a predetermined l:lnit time t passes, accumulating the number 

of bits received without errors for the unit time t between the certain time T before a 

present time and the present time, is sent to the video coding device as each of the 

unit time t passes. 

As stated above, according to the one-hundred-eleventh aspect, sending 

for each of a unit time t the number of bits received without errors fer the certain time 

to the video coding device makes it possible to obtain the average throughput for 

each of the unit time t and perform careful control in the video coding device. 

According to an one-hundred-twelfth aspect1 in any of the thirty-ninth, forty­

sixth, fiftieth 1 fifty-fourth, sixty-fifth to seventy-first, or one-hundred-seventh to one­

hundred-eighth aspects, as each of a predetermined unit time passes, by dividing by 

the certain time the bit number received without errors for the certain time, which is 

· obtained by accumulating the bit number received without errors for the unit time t 
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between the certain time before a present time and the present time, the average 

throughput for the certain time is sent to the video coding device as each of the unit 

time t passes. 

As stated above, in the one-hundred-twelfth aspect, transmitting the 

average throughput for the certain time to the video coding device for each of the unit 

time t permits careful control in the video coding device. 

According to an one-hundred-thirteenth aspect, in any of the thirty-sixth to 

thirty-eighth, forty-second to forty-fifth, forty-seventh to forty-ninth, or fifty-first to fifty­

third aspects, the video receiving device has the same function of coding to transmit 

videos as the video coding device does, and the bit number received without errors 

for the certain time, which is obtained by ,as each of the certain time passes, 

accumulating for the certain time the bit number received without errors for a unit time 

t equal to a video frame period of the coded video , is transmitted to the video coding 

device as each of the certain time passes. 

As stated above, in the one-hundred-thirteenth aspect1 equating the unit 

time t with the video frame period of the coded videos readily pennits synchronization 

with a coding timing. Furthermore, the bit number received without errors for the 

certain time can be calculated by a simple process and the average throughput for the 

certain time can be obtained in the video coding device. 

According to a one-hundred-fourteenth aspecli in any of the thirty-ninth, the 

forty-sixth, the fiftieth, the fifty-fourth, the sixty-fifth to the seventy-first, or the one­

hundred-seventh to the one-hundred-eighth aspects, the video receiving device has 

the same function of coding to transmit videos as the video coding device does, 

and, as each of the constant period of time passes, by dividing by the constant 

period of time the bit number received without errors for the constant period of time, 
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which is the result of accumulating the bit m~mber received without errors for the 

unit time t equal to the video frame period of the coded videos for the constant 

period of time, an average throughput for- the constant period of time is sent to the 

video coding device as each of the .constant period of time passes. 

As stated above, according to the one-hundred-fourteenth aspect, equating 

the unit time t with the video frame period of the coded ~ideos easily enables 

synchronization with the coding timing. Furthermore, the average throughput for 

the constant period of time can be calculated with simple processing, and the 

average throughput for each of the constant period of time can be obtained in the 

video coding device. 

According to a one-hundred-fifteenth aspect, in any of the thirty-sixth to the 

thirty-eighth, the forty-second to the forty-fifth, the forty-seventh to the forty-ninth, 

or the fifty-first to the fifty-third aspects, the video receiving device has the same 

function of coding to transmit videos as the video coding device does, and the bit 

number received without errors for the constant period of time, which is the result 

of , as each of the unit time t equal to the video frame period of the coded videos 

passes, accumulating the bit number received without errors for the unit time t 

which is between the constant period of time before the present time and the 

present time, is sent to the video coding device as each of the unit time t passes. 

As stated above, according to the one-hundred-fifteenth aspect, equating 

the unit time t with the video frame period of the coded videos easily permits 

synchronization with the code timing. Furthermore, sending the bit number received 

without errors for the constant period of time to the video coding device for each of 

the unit time t allows the video coding device to obtain the average throughput for 

each of the unit time t and careful control can be realized. 
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According to a one-hundred-sixteenth aspect, in the thirty-ninth, the forty-

sixth, the fiftieth, the fifty-fourth, the sixty-frfth to the seventy-first, or the one-hundred­

seventh to the one-hundred-eighth aspects, the video receiving device has the 

same function of coding to transmit videos as the video coding device does, and, 

as each of the unit time t equal to the video frame period of the coded videos 

passes, by dividing by the constant period of time the bit number received without 

errors for the constant period of time, which is the result of accumulating the bit 

number received without errors for the unit time t which is between the constant 

period of time prior to the present time and the present time, the averag~ throughput 

for the constant period of time is sent to the video coding device as each of the unit 

time t passes. 

As stated above, according to the one-hundred-sixteenth aspect, equating 

the unit time t with the video frame period of the coded videos easily enables 

synchronization with the code timing. Furthermore, sending the average throughput 

for the· constant period of time to the video coding device for each of the unit time 

t enables careful control in the video coding device. 

According to a one-hundred-seventeenth aspect, in any of the thirty-sixth 

to the thirty-eighth, the forty-second to the forty-fifth, the forty-seventh to the forty­

ninth, or the fifty-first to the fifty-third aspects, the bit number received without 

errors for the constant period of time , which is the result of, as each of the constant 

period of time passes, accumulating the bit number received without errors for the 

unit time t equal to the one frame time of the transmitted frames for the constant 

period of time is sent to the video coding device as each of the constant period of 

time passes. 

As stated above, according to the one-hundred-seventeenth aspect, 
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equating the unit time t with the one frame time of the transmitted frames easily 

enables synchronization with the transmission timing of the transmitted frames. 

Furthermore, the bit number received without errors for the constant period of time can 

be calculated with simple processing and the average throughput for each of 

the constant period of time can be obtained in the video coding device. 

According to a one-hundred-eighteenth aspect, in any of the thirty-ninth, the 

forty-sixth, the fiftieth, the fifty-fourth, the sixty-fifth to the seventy-first, or the one­

hundred-seventh to the one-hundred-eighth aspects, as each of the constant period 

of time passes, by dividing by the constant period of time the bit number received 

without errors for the constant period of time, which is the result of accumulating 

the bit number received without errors for the unit time t equal to the one frame 

time of the transmitted frames for the constant period Of time, the average throughput 

for the constant period of time is sent to the video coding device as each of the 

constant period of time passes. 

As stated above, according to the one-hundred-eighteenth aspect, equating 

the unit time t with the one frarrie · time of the transmitted frames easily permits 

synchronization with the transmission timing of the transmitted frames. Furthermore, 

the average throughput tor the constant period of time can be calculated with simple 

processing, and the average throughput for each of the constant period of time can 

be obtained in the video coding device. 

According to a one-hundred-nineteenth aspect, in any of the thirty-sixth to 

the thirty-eighth, the forty-second to the forty-fifth, the forty-seventh to the forty-ninth, 

or the fifty-first to the fifty-third aspects, the bit number received without errors for 

the constant period of time, which is the result of, as each of the unit time t equal 

to the one frame time of the transmitted frames passes, accumulating the bit 



- 104 -

number received without errors for the unit time t between the constant period of 

time before the present time and the present time, is sent to the video coding 

device as each of the unit time t passes. 

As stated above, according to the one-hundred-nineteenth aspect, equating 

the unit time t with the one frame time of the transmitted frames easily permits 

synchronization with the transmission timing of the transmitteq frames. Furthermore, 

by sending the bit number received without errors for the constant period of time for 

each of the unit time t, the average throughput can be obtained for each of the unit 
..: 

time t and careful control can be realized in the video coding device. 

According to a one-hundred-twentieth aspect, in any of the thirty-ninth, the 

forty-sixth, the fiftie.th, the fifty-fourth, the sixty-fifth to the seventy-first, or the one­

hundred-seventh to the one-hundred-eighth aspects, as each of the unit time t 

equal to the one frame period of the transmitted frames passes, by dividing by the 

constant period of time the bit number received without errors for the constant 

period of time, which is obtained by accumulating the bit number received without 

errors for the unit time t between the constant period of time before the present 

time and the present time, the average throughput for the constant period of time 

is sent to the video coding device as each of the unit time t passes. 

As stated above, according to the one-hundred-twentieth aspect, equating 

the unit time t with the one frame time of the transmitted frames easily enables 

synchronization with the transmission timing of the transmitted frames. Furthermore, 

sending the average throughput for the constant period of time for each of the unit 

time t to the video coding device permits careful control in the video coding device. 

According to a one-hundred-twenty-first aspect, in any of the thirty-sixth to 

the thirty-eighth, the forty-second to the forty-fifth, the forty-seventh to the ·forty-ninth, 
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or the fifty-first to the fifty-third aspects, the video receiving device has the same 

function of coding to transmit videos as the video coding device does, and the bit 

number received without errors for the constant period of time, which is obtained, 

as each of the constant period of time passes, by accumulating the bit number 

received without errors for the unit time t equal to the least common multiple Of the 

video frame period of the coded videos and the one frame time of the transmitted 

frames for the constant period of time, is sent to the video coding device as each 

of the constant period of time passes. ..: 

As stated above, according to the one-hundred-twenty-first aspect, taking 

the unit time t as the least common multiple of the transmission frame time and the 

period of videos easily enables synchronization with both of them. Furthermore, the 

bit number received without errors for the constant period of time can be calculated 

with simple processing, and the average throughput for each of the constant period 

of time can be obtained in the video coding device. 

According to a one-hundred-twenty-second aspect, in any of the thirty-ninth, 

the forty-sixth, the fiftieth, the fifty-fourth, the sixty~fifth to the seventy-first, or the 

one-hundred-seventh to the one-hundred-eighth aspects, the video receiving device 

has the same function of coding to transmit videos as the video coding device 

does, and, as each of the constant period of time passes, by dividing by the 

constant period of time the bit number received without errors for the constant 

period of time, which is the result of accumulating the bit number received without 

errors for the unit time t equal to the least common multiple of the video frame 

period of the coded videos -and the one frame time of the transmitted frames for the 

constant period of time, the average throughput for the constant period of time is 

transmitted to the video coding device as each of the constant period of time 
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passes. 

As stated above, according to the one-hundred-twenty-second aspect, 

taking the unit time t as the least common multiple of the transmission frame period 

and the period of videos easily enables synchronization with the both. Furthermore, 

the average throughput for the constant period of time can be calculated with simple 

processing, and the average throughput for each of the const?nt period of time can 

be obtained in the video coding device. 

According to a one-hundred-twenty-third aspect, in any of the thirty-sixth to 
..: 

the thirty-eighth, the forty-second to the forty-fifth, the forty-seventh to the forty-ninth, 

or the fifty-first to the fifty-third aspects, the video receiving device has the same 

function of coding to transmit videos as _the video coding device does, and the bit 

number received without errors for the constant period of time, which is the result of, 

as each of the unit time t equal to the least common multiple of the video frame period 

of the coded videos and the one frame time of the transmitted frames passes, 

accumulating the bit number received without errors for the unit time t between the 

constant period of time before the present time and the present time, is transmitted 

to the video coding device as each of the unit time t passes. 

As stated above, according to the one-hundred-twenty-third aspect, taking 

the unit time t as the least common multiple of the transmission frame time and the 

period of videos easily enables synchronization with both of them, and by transmitting 

the bit number received without errors for the constant period of time for each of the 

unit time t to the video coding device, the average throughput can be obtained for 

each of the unit time t and careful control can be realized in the video coding device. 

According to a one-hundred-twenty-fourth aspect, in any of the thirty-ninth, 

the forty-sixth, the fiftieth, the fifty-fourth, the sixty-fifth to seventy-first, or the one-
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hundred-seventh to the one-hundred-eighth aspects1 the video receiving device has 

the same function of coding to transmit videos as the video coding device does, 

and, as each of the unit time t equal to the least common multiple of the video 

frame period of the coded videos and the one frame time of the transmitted frames 

passes, by dividing by the constant period of time the bit number received without 

errors for the constant period of time, which is the result o! accumulating the bit 

number received without errors for the unit time t between the constant period of 

time before the present time and the present time, the average throughput for the 
..: 

constant period of time is sent to the video coding device as each of the unit time 

t passes. 

As stated above, according to the one-hundred-twenty-fourth aspect, taking 

the unit time t as the least common multiple of the transmission frame period and 

the period of videos easily enables synchronization with both of them, and transmitting 

the average throughput for the constant period of time to the video coding device for 

each of the unit time t enables careful control in the video coding device. 

A one-hundred-twenty-fifth aspect of the present invention is directed to a 

data transmission system in which a coding device for coding to transmit data and a 

receiving device for applying certain processing to received data are connected so 

that they can communicate, 

wherein the receiving device transmits the bit number received without 

errors for the constant period_ of time T, which is the result of, as each of a 

predetermined constant period of time T passes, accumulating the bit number received 

without errors for a predetermined unit time t for the constant period of time T, to the 

coding device as each of the time T passes, and the coding device calculates the 

average throughput for the constant period of time T on the basis of the bit number 
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received from the receiving device. 

As stated above, according to the one-hundred-twenty-fifth aspect, the bit 

number received without errors for the constant period of time T can be calculated 

with simple processing, and the average throughput for each of the constant period 

of time T can be obtained in the coding device. 

A one-hundred-twenty-sixth aspect of the present invention is directed to . 
a data transmission system in which a coding device for coding to transmit data and 

a receiving device for applying certain processing to received data are connected 
.: 

so that they can communicate, 

wherein ,as a predetermined constant period of time T passes, by dividing 

by the constant period of time T the bit number received without errors for the 

constant period of time T, which is the result of accumulating the bit number received 

without errors for a predetermined unit time t for the constant period of time T, the 

receiving device calculates the average throughput for the constant period of time T 

as the predetermined constant period of time T passes. 

As stated above, according to the one-hundred-twenty-sixth aspect, the 

average throughput for the constant period of time T can be calculated with simple 

processing. 

A one-hundred-twenty-seventh aspect of the present invention is directed 

to a data ~ransmission system in which a coding device for coding and transmitting 

data and a receiving device for applying certain processing to received data are 

connected so that they can communicate, 

wherein the receiving device transmits the bit number received without 

errors for a predetermined constant period of time T 1 which is the result of ,as each 

of the predetermined unit time t passes, accumulating the bit number received without 
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errors for the unit time t between the predetermined constant period of time T 

before a present time and the present time, to the coding device as each of the 

predetermined unit time t passes, and the coding device calculates the average 

throughput for the constant period of time T on the basis of the bit number received 

from the receiving device. 

As stated above, according to the one-hundred-twenty-seventh aspect, by 

transmitting the bit number received without errors for the constant period of time 

T to the coding device for each of the unit time t , the average throughput for each 

of the unit time t can be obtained in the coding device. 

A one-hundred-twenty-eighth aspect of the present invention is directed to 

a data transmission system in which a roding device for coding to transmit data and 

a receiving device for applying certain processing to received data are connected 

so that they can communicate, 

wherein the receiving device divides as each of a predetermined unit time 

t passes, by a predetermined constant period of time T the bit number received 

without errors for the constant period of time T a, which is the result of accumulating 

the bit number received without errors for the unit time t between the predetermined 

constant period of time T before a present time and the present time, to calculate the 

average throughput for the constant period of time T as each of the unit time t passes. 

As stated above, according to the one-hundred-twenty-eighth aspect, the 

average throughput for the constant period of time T can be calculated for each of 

the unit time t. 

According to a one-hundred-twenty-ninth aspect, in any of the one-hundred­

twenty-fifth to the one-hundred-twenty-eighth aspects, the unit time t is taken as a 

one frame time of the transmitted frames. 
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As stated above, in the one-hundred-twenty-ninth aspect, taking the unit 

time t as the data frame period of the coded data permits synchronization with the 

coding timing. 

According to a one-hundred-thirtieth aspect, in any of the one-hundred­

twenty-fifth to the one-hundred-twenty-eighth aspects, the receiving device has the 

same function of coding to transmit data as the coding device does, and takes the unit . 
time t as the data frame period of the coded data. 

As stated above, according to the one-hundred-thirtieth aspect, taking the 

unit time t as the one frame time of the transmitted frames easily enables 

synchronization with the transmitting timing of the transmitted frames. 

According to a one-hundred-thirty-first aspect, in any of the one-hundred­

twenty-fifth to one-hundred-tw~nty-eighth aspects, the receiving device has the 

same function of coding to transmit data as the coding device does, and taking the 

unit time t as the feast common multiple of the data frame period of the coded data 

and the one frame time of the transmitted frames. 

As stated above, according to the one-hundred-thirty-first aspect, taking the 

unit time t as the least common multiplex of the transmission frame time and the 

period of data easily enables synchronization with both of them. 

According to a one-hundred-thirty-second aspect, in the thirty-ninth aspect, 

when the video receiving device calculates the average throughput, the time for 

averaging is variable according to whether a burst error occurs or not. 

As stated above, according to the one-hundred-thirty-second aspect, 

decreasing the time over which the average is obtained permits the quantization 

control quickly responsive to a change in throughput1 and in the condition where 

burst type errors occur, setting the time over which the average is obtained larger 
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than the cycle of the occurrence of the burst errors allows the quantization control 

to keep stable even with burst errors. 

According to a one-hundred-thirty-third aspect, in the forty-sixth aspect, 

when the video receiving device calculates the average throughput, the averaging 

time is variable according to whether burst errors occur or not. 

As stated above, according to the one-hundFed-thirty-third aspect, 

decreasing the time over which the average is obtained permits the frame dropping 

control quickly responsive to a change in throughput, and in the condition where burst 

type errors occur, setting the time over which the average is obtained larger than the 

cycle of the occurrence of the burst errors allows the frame dropping control to 

keep stable even with burst errors. 

According to a one-hundred-thirty-fourth aspect, in the fiftieth aspect, when 

the video receiving device calculates the average throughput, the time for averaging 

is variable according to whether burst errors occur or not. 

As stated above, according to the one-hundred-thirty-fourth aspect, 

decreasing the time over which the average is obtained permits the quantization 

control and the frame dropping control quickly responsive to a change in throughput, 

and in the condition where burst type errors occur, setting the time over which the 

average is obtained larger than the cycle of the occurrence of the burst errors allows 

the quantization control to keep stable even with burst errors. 

According to a one-hundred-thirty-fifth aspect, in the fifty-fourth aspect, 

when the video receiving device calculates the average throughput, the time for 

averaging is variable according to whether burst errors occur or not. 

As stated above, according to the one-hundred-thirty-fifth aspect, 

decreasing the time over which the average is obtained permits the quantization 
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control and the frame dropping control quickly responsive to a change in throughput, 

and in the condition where burst type .. errors occur, setting the time over which the 

average is obtained larger than the cycle of the occurrence of the burst errors allows 

the quantization control and the frame dropping to keep stable even with burst errors. 

According to a one-hundred-thirty-sixth aspect, in any of the one-hundred­

thirty-second to the one-hundred-thirty-fifth, a period in which the bit number . 
received without errors for a predetermined unit time t is smaller than a predetermined 

threshold is detected, and taken as the averaging time for use in calculating the 

..: 
average throughput. 

As stated above, according to the one-hundred-thirty-sixth aspect, taking 

the burst error· cycle as the averaging time for use in obtaining the average throughput 

permits the stable quantization control and the frame dropping control toward burst 

errors. 

According to a one-hundred-thirty-seventh aspect, in any of the one­

hundred-thirty-second to one-hundred thirty-fifth, the period in which the bit number 

received without errors for the unit time t equal to the one frame time of the 

transmitted frames is smaller than the predetermined threshold is detected, and taken 

as the averaging time used for calculating the average throughput. 

As stated above, according to the one-hundred-thirty-seventh aspect, taking 

the burst error cycle as the averaging time used for obtaining the average throughput 

permits the stable quantization control and the frame dropping control toward burst 

errors. 

According to a one-hundred-thirty-eighth aspect, in any of the one-hundred­

thirty-second to the one-hundred-thirty-fifth aspects, the video receiving device has 

the same function of coding and transmitting videos as the video coding device 
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does, the period in which the bit number received without errors for the unit time 

t equal to the video frame period of the coded videos is smaller than the 

predetermined threshold is detected, and taken as 

the averaging time used for calculating the average throughput. 

As stated above, according to the one-hundred-thirty-eighth aspect, taking 

the burst error cycle as the averaging time used for obtaining tl:ie average throughput 

permits the stable quantization control and the frame dropping control toward burst 

errors. 
.: 

According to a one-hundred-thir_ty-ninth, in any of the one-hundred-thirty­

second to the one-hundred-thirty-fifth aspects, the video receiving device has the 

same function of coding to transmit videos as the video coding device does, the 

period in which the bit number received without errors for the unit time t equal to 

a least common multiplex between the video frame period of the coded videos and 

the one frame time of the transmitted frames is smaller than the predetermined 

threshold is detected, and taken as the averaging time used for calculating the 

average throughput. 

As stated above, according to the one-hundred-thirty-ninth aspect, taking 

the burst error cycle as the averaging time used for obtaining the average throughput 

permits the stable quantization control and the frame dropping control toward burst 

errors. 

These and other objects, features, aspects and advantages of the present 

· invention will become more apparent from the following detailed description of the 

present invention when taken in conjunction with the accompanying drawings. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig.1 is a block diagram showing the structure of an image coding device 

according to a first embodiment of the present invention. 

Fig.2 is a diagram showing measurements of the delay time and the 

transmitted frame interval in the first embodiment of the present invention. 

Fig.3 is a block diagram showing another example of the structure of the . 
frame dropping/quantization control device in the first embodiment of the present 

invention. 

Fig.4 is a block diagram showing the structure of an image 6oding device 

according to a second embodiment of the present invention. 

Fig.5 is a timing chart showing the timing of state transition in the second 

embodiment of the present invention. 

Fig.6 is a block diagram showing the· structure of an image coding device 

according to a third embodiment of the present invention. 

Fig. 7 is a block diagram showing the structure of an image coding device 

according to a fourth embodiment of the present invention. 

Fig.8 is a block diagram showing another example of the structure of the 

frame dropping/quantization control device in the fourth embodiment of the present 

invention. 

Fig.9 is a block diagram showing the structure of an image transmission 

system according to a fifth embodiment of the present invention. 

Fig.1 O is a block diagram showing the structure of an image transmission 

system according to a sixth embodiment of the present invention. 

Fig.11 is a block diagram showing the structure of an image coding device 

according to a seventh embodiment of the present invention. 
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Fig.12 is a graph showing the amount of generated information with respect 

to the quantization step size in an eighth embodiment of the present invention. 

Fig.13 is a block diagram showing the structure of an image coding· device 

according to a ninth embodiment of the present Invention. 

Fig.14 is an e~ample of division of an image frame in the case in which the 

size of the priority area is changed in two steps in the nioth embodiment of the 

present invention. 

Fig.15 is a process flow in the case in which the size of the priority area is 
..: 

changed in the ninth embodiment of the present invention. 

Fig.16 is a diagram for describing the area control for the priority area and 

non-priority area and the quantization control in a tenth embodiment of the present 

invention. 

Fig.17 is a control flow of the area control for the priority area and non­

priority area and the quantization control in the tenth embodiment of the present 

invention. 

Fig.18 is a bfock diagram showing an example of the structure of a 

conventional image coding device. 

Fig.19 is a block diagram showing an example of the structure of the coding 

device in Fig.18. 

Fig.20 is a sequence diagram for describing the conventional frame 

dropping control. 

Fig.21 is a dia:gram for describing the quantization control in the 

conventional image coding device. 

Fig.22 is a diagram for describing the quantization control when a rapid 

motion of the object takes place in the conventional image coding device. 
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Fig.23 is a block diagram showing an example of the structure of a 

conventional low bit rate coding device for television signals. 

Fig.24 is a diagram showing the measurements of the delay time and the 

transmitted frame interval in the conventional image coding device. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

(First Embodiment) 

Fig.1 is a block diagram showing the structure of a video coding device 

-
according to a first embodiment of the present invention. In Fig.1, the video coding 

device 1 O includes a video input portion 11, a coding device 12, a temporary buffer 

13, a first SW (switch) 14, a generated information amount calculating portion 15, a 

frame dropping/quantization control device 16, a transmission control device 17, and 

an output device 18. Furthermore, the frame dropping/quantization control device 16 

includes a frame dropping control portion 161, a threshold storing portion 162 and a 

first quantization control portion 163. The transmission control device 17 includes a 

transmission buffer 171 and a transmission control portion 172. 

The coding device 12 performs the same coding processing as the coding 

device 12 in the above-described first conventional example and also outputs the 

quantization step size used for the currently coded video frame to the first quantization 

control portion 163. The temporary buffer 13 is a buffer memory, which temporarily 

stores the video data coded in the coding device 12. The generated information 

amount calculating portion 15 calculates the amount of information of the video data 

from the temporary buffer storage pointer before storing the video data and the 

temporary buffer storage pointer after storing the video data. The temporary buffer 

storage pointer means an address indicating the write position of the video data into 
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the temporary buffer 13. The frame dropping control portion 161 compares a 

predetermined threshold and the amount of information of the video data calculated 

in the generated information amount calculating portion 15. If the threshold is larger, 

it performs frame dropping of the video data in the temporary buffer 13. The threshold 

storage portion 162 is formed of memory, for example, which stores the threshold for 

determining whether to effect frame dropping of the video data in the temporary buffer 

13. The first quantization control portion 163 controls the quantization step size 

according to the frame dropping information from the frame dropping coRtrol portion 

161. 

The video input portion 11 and the transmission control device 17 have the 

same structures and functions as the corresponding blocks in the first conventional 

example shown in Fig.18, so that descriptions thereof are not repeated here. 

Next, frame dropping control operation and quantization control operation 

in the video coding device shown in Fig.1 will be described. Note that the coding 

operation, and the frame dropping control operation and the quantization control 

operation except when the amount of information rapidly increases are the same as 

those in the first conventional example, so that the frame dropping control operation 

and the quantization control operation when the amount of information rapidly 

increases only will be described here. 

A video frame inputted from the video input portion 11 is coded in the 

coding device 12 and stored in the temporary buffer 13. The coding device 12 

outputs the quantization step size used to quantize the video frame stored in the 

temporary buffer 13 to the first quantization control portion 163. The generated 

information amount calculating portion 15 calculates the amount of _generated 

information for the video data in the temporary buffer 13 on the basis of the temporary 
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buffer storage pointer before storage of the video data and the temporary buffer 

storage pointer after the video data storage and outputs it to the frame dropping 

control portion 161. 

The frame dropping control portion 161 compares the amount of generated 

information of the video data in the temporary buffer 13 calculated in the generated 

information amount calculating portion 15 and the predetermined threshold stored in . 
the threshold storing portion 162. If the threshold is larger, it switches the connection 

of the first SW 14 so that the devices 1-3 are connected. If the threshold is smaller, 

-
that is, when the amount of information rapidly increases, the frame dropping control 

portion 161 switches the connection of the first SW 14 to connect the devices 1-2 so 

that the video data in the temporary buffer 13 will not be transmitted. When the 

threshold is smaller, the frame dropping control portion 161 outputs a frame dropping 

signal indicating that frame dropping of the video data in the temporary buffer 13 is 

made to the first quantization portion 163. 

On receiving the frame dropping signal from the frame dropping control 

portion 161, the first quantization control portion 163 sets a quantization step size with 

a quantization step size f arger than that of the quantization step size (outputted from 

the coding device 12) used when coding the video frame to be dropped (the video 

frame in the temporary buffer 13) and outputs it to the coding device 12. The coding 

device 12 quantizes the video frame to be coded next with the quantization step size 

provided from the first quantization control portion 163. 

Next, referring to Fig.2, the changes in delay time and frame jump will be 

described. Fig.2 shows the measurements of the delay time and the transmission 

frame interval in the case where the frame dropping control and the quantization 

control are made by the video coding device 1 o in the first embodiment, which 
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particularly shows the relation between the delay time and the frame jump when the 

amount of generated information rapidly increases due to sudden movement of the 

object. In Fig.2, the vertical axis shows the delay time and the horizontal axis shows 

the transmitted frame number. At the point P2, the video frame is first quantized with 

the quantization step size "2" and the amount of generated information exceeds the 

threshold. Then, frame dropping control is effected and the vjdeo frame coded next 

is quantized with the quantization step size 111211
• As a result, the delay time was 257 

msec, and the number of jumped frames between the frame dropping control and the 
..: 

next coded video frame was 7 frames. This way, it is seen that the delay time and 

the· frame jump number were both about one-fifth as compared with the conventional 

video coding device shown ·in Fig.18. 

As described above, according to the first embodiment, when the amount 

of generated information exceeds ·a predetermined threshold, .that video frame is 

canceled and the next video frame is coded using a quantization step size with a 

larger quantization step size than the step size of the quantization step size used 

when coding that video frame. Thus, the delay time and the number of frame jump 

can be reduced to about one-fifth as compared with the conventional video coding 

device. Accordingly, on the receiving side, a smooth moving picture can be displayed 

with less delay and less frame jump. 

The frame droppinglquantization control device 16 in the first embodiment 

controls frame dropping and quantization on the basis of the amount of information 

of the video data in the temporary buffer 13. However, like the frame 

dropping/quantization control device 16' shown in Fig.3, a generated information 

amount storing portion 32 for storing the amount of information of video data in the 

temporary buffer 13 and a differential portion 31 for taking a difference between the 
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video data in the temporary buffer 13 and the amount of information stored in the 

generated information amount storing portion 32 may be newly added, and then frame 

dropping control and quantization control will be effected when the difference between 

the amount of generated information of the video frame coded in the previous time 

and the amount of generated information of the video frame to be transmitted this time 

is larger than the threshold. 

In the frame dropping/quantization control device 16, the video frame may 

be divided into a priority area in which an object will be displayed and a non-priority 
-

area in which a background will be displayed, with a new function for setting the 

quantization step size for each area. Then, when frame dropping takes place, a 

quantization step size with a quantization step size larger than that of the quantization 

step size determined in the first quantization control portion 163 will be set for the 

non-priority area of the next video frame and provided to the coding device 12. 

Furthermore, in this case, when frame dropping takes place, for the non-priority area, 

the coding device 12 may be controlled not to perform coding operation and 

transmission operation, or high-frequency components of the input video may be 

eliminated with a prefilter, or low-frequency components of the OCT coefficient only 

may be coded. 

(Second Preferred Embodiment) 

Fig.4 is a block diagram showing the structure of a video coding device 

according to a second embodiment of the present invention. In Fig.41 the video 

coding device 40 includes a video input portion 11, a coding device 12, a temporary 

buffer 13, a first SW 14, a generated information amount calculating portion 15, a 

quantization control device 41, a frame dropping/quantization control device 42, a 
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transmission control device 43 and an output device 18. Furthermore, the 

quantization control device 41 includes a second quantization control portion 411, a 

third quantization control portion 412 and a mode selection portion 413. The frame 

dropping/quantization control device 42 includes a frame dropping control portion 161, 

a threshold switching portion 421, a second SW 422, a first threshof d storing portion 

423, a second threshold storing portion 424 and a first quantization control portion 

163. The transmission control device 43 includes a transmission buffer 171, a 

retransmission buffer 431 and a transmission control portion 432. 
...: 

Operation of the coding device 12 is similar to that in the above-described 

first conventional example, but it is different in that it codes video frames using a 

quantization step size determined in the quantization control device 41 or in the frame 

dropping/quantization control device 42, the quantization step size determined in the 

frame dropping/quantization control device 42 having priority. 

The second quantization control portion 411 perfonns the same quantization 

control (refer to Fig.21) as described in the first conventional example above. The 

third quantization control portion 412 changes the quantization step size of the 

quantization step ·size set in the second quantization control portion 411 according to 

the condition of communication and outputs it to the coding device 12. The mode 

selection portion 413 determines an error free mode and an error mode according to 

the communication condition. The error free mode means that retransmission due to 

communication error has not been made in the transmission control device 43 over 

a predetermined .constant period of time period and the error mode means that 

retransmission has been tnade in the predetermined constant period of time period. 

The threshold switching portion 421 determines the error free mode and the 

error mode on the basis of the communication condition and switches the connection 
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of the second SW 422. The first threshold storing portion 423, formed of memory, 

stores a threshold for determining whether to store the video data in the temporary 

buffer 13 in the transmission buffer 171 in the error free mode. The second threshold 

storing portion 424, formed of memory, stores a threshold for determining whether 

video data in the temporary buffer 13 should be stored in the transmission buffer 171 

or not in the error mode. The threshold stored in the first tt)reshold storing portion 

423 has a larger value than the threshold stored in the second threshold storing 

portion 424. 
..: 

The retransmission buffer 431 is a buffer memory for storing video data 

under transmission. The transmission control portion 432 outputs the video data in 

the transmission buffer 171 at a predetermined transmission rate and stores the video 

data in transmission into the retransmission buffer 431. When it receives a 

retransmission request from the video receiving device 1000, it outputs the video data 

in the retransmission buffer 431 to the video receiving device 1000. It also outputs 

an error notice indicating the implementation of the retransmission to the mode 

selection portion 413 and the threshold switching portion 421. 

Here, the procedure of the retransmission will be described briefly. The 

video receiving device 1000 outputs a retransmission request if received video data 

can not be decoded because of a communication error, or the like. The transmission 

control portion 432 transmits the video data in the retransmission buffer 431 to the 

video receiving device 1000 in response to the received retransmission request. 

Since the video input portion 11 and the transmission buffer 171 have the 

same functions as corresponding blocks in the c:onventional video coding device 

shown in Fig.18, the description is not repeated. The temporary buffer 13, the first 

SW 14, the generated information amount calculating portion 15, the frame dropping 
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control portion 161 and the first quantization control portion 163 have the same 

functions as corresponding blocks in the first embodiment, and its description is not 

repeated here. 

Fig.5 is a timing chart showing the timing at which the mode selection 

portion 413 and the threshold switching portion 421 switch the operation mode to the 

error mode or the error free mode on the basis of the. error notice from the 

transmission control portion 432. The character (a) in Fig.5 shows the time base. 

The character (b) in Fig.5 shows the timing at which the error notice is given to the 

mode selection portion 413 and the threshold switching portion 421. That is to say, 

it shows that a communication error took place and then the video receiving device 

1000 could not decode received video data and made a retransmission request, and 

the transmission control portion 432 made retransmission in response to this 

retransmission request. The character (c) in Fig.5 shows the timing at which the state 

changes to the error mode. The character (d) in Fig.5 shows the timing at which the 

state changes to the error free mode. 

Now, quantization control operation in the quantization control device 41 

and threshold control operation in the frame dropping/quantization control device 42 

at the points A to Fin Fig.5 will be described below. Coding operation in the coding 

device 12 and quantization control operation in the second quantization control portion 

411 are not described because they are the same as those in the above-described 

first conventional example. 

(Operation at the Point A in Fig.5) 

When a communication error takes place and the video receiving device 

1000 transmits a retransmission request to the video coding device 40, the 

transmission control portion 432 outputs an error notice to the mode selection portion 



- 124 -

413 and the threshold switching portion 421. 

Receiving the error notice, the mode selection portion 413 outputs an 

identification signal indicating the error mode to the third quantization control portion 

412. In response, the third quantization control portion 412 sets a quantization step 

size with a quantization step size larger than the quantization step size indicated by 

the quantization step size determined in the second quantization control portion 411 . 
and outputs it to the coding device 12. After that, the third quantization control portion 

412 operates in the error mode until it receives the identification signal indicating the 
-

error free mode from the mode selection portion 413. The coding device 12 quantizes 

the video frame using the quantization step size set in the third quantization control 

portion 412. 

Receiving the error notice above, the threshold switching portion 421 

switches the connection of the second SW 422 from the connection between the 

devices 1 and 3 to the connection between the devices 2 and 3. After that, the 

second SW 422 maintains this connection until switched by the threshold switching 

portion 421. The frame dropping control portion 161 compares the threshold stored 

in the second threshold storing portion 424 and the amount of information of the video 

data stored in the temporary buffer 13 to perform frame dropping control and 

quantization control similar to those in the first embodiment. 

{Operation at the Points B, C in Fig.5) 

Like the operation at the point A, the transmission control portion 432 

receives the retransmission request and then outputs the error notice to the mode 

selection portion 413 and the threshold switching portion 421. 

Since the time width between the points A and 8 and the time width 

between the points 8 and C do not exceed the constant period of time T, the mode 
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selection portion 413 outputs the identification signal indicating the error mode to the 

third quantization control portion 412. Accordingly, the third quantization control 

portion 412 operates in the same way as at the point A stated above. The frame 

dropping/quantization control device 42 also operates just as it did at the time A. 

(Operation at the Point D in Fig.5) 

Since the mode selection portion 413 did not receive the error notice over 

a constant period of time T after reception of the error notice at the point C, it outputs 

the identification signal indicating the error free mode to the third quanti:z:ation control 

portion 412. In response, the third quantization control portion 412 directly outputs 

the quantization step size determined in the second quantization control portion 411 

to the coding device 12. Subsequently, the third quantization control portion 412 

operates in the error free mode until receiving the identification signal indicating the 

error mode from the mode selection portion 413. Accordingly, the coding device 12 

quantizes the video frame using the quantization step size set in the second 

quantization control portion 411. 

Not receiving the error notice in the constant period of time T after 

reception of the error notice at the point c. the threshold switching portion 421 

switches the connection of the second SW 422 from the connection between the 

devices 2 and 3 to the connection between the devices 1 and 3. Thus, the frame 

dropping control portion 161 compares the threshold stored in the first threshold 

storing portion 423 and the amount of the information of the video data stored in the 

temporary buffer 13 to perform frame dropping control and quantization control like 

in the first embodiment. 

(Operation at the Point E in Fig.5). 

When a communication error occurs, the video receiving device 1000 
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transmits a retransmission request to the video coding device 40. The transmission 

control portion 432, receiving the retransmission request, outputs the error notice to 

the mode selection portion 413 and the threshold switching portion 421. 

The mode selection portion 413, like at the time A in Fig.5, outputs the 

identification signal indicating the error mode to the third quantization control portion 

412. In response, the third quantization control portion 412 sets a quantization step 

size having a quantization step size larger than the quantization step size represented 

by the quantization step size determined in the second quantization G_9ntrol portion 

411 and outputs it to the coding device 12. 

The threshold switching portion 421, just like at the point A in Fig.5, 

switches the connection of the second SW 422 from the connection between the 

devices 1 and 3 to the connection between the devices 2 and 3. Hence, the frame 

dropping control portion 161 performs the ·same frame dropping control and 

quantization control as in the first embodiment. 

(Operation at the Point F in Fig.5). 

Since the time width between the points E and F does not exceed the 

constant period of time T, the mode selection portion 413 outputs the identification 

signal indicating the error mode to the third quantization control portion 412. The third 

quantization control portion 412 operates just as it did at the point E in Fig.5. The 

frame dropping/quantization control device 42 also performs the same operation as 

at the point E. 

This way, in the second embodiment, the transmission control portion 432 

outputs the error ".'Otice indicating that a retransmission has been made to the 

quantization control device 41. When receiving the error notice in operation in the 

error free mode, the quantization control device 41 performs operation for the error 
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mode, and when the interval of error notices attains the constant period of time T, it 

performs the operation for the error free mode. The quantization control device 41 

thus can readily achieve quantization control according to the condition of the 

communication. 

Also, according to the second embodiment, the frame dropping/quantization 

control device 42 switches the threshold for determining whether to store the video 

data in the temporary buffer 13 into the transmission buffer 171 according to the error 

notice indicating implementation of retransmission by the transmission control portion 

432 and the error notice interval. This allows frame dropping control and quantization 

control suitable for the communication condition. 

In the quantization control device 41, the video frame may be divided into 

a priority area in which an object will be displayed and a non-priority area in which a 

background will be displayed, with a new function provided for setting the quantization 

step size for each area. Then1 in the error mode, a quantization step size with a 

quantization step size larger than that of the quantization step size determined in the 

third quantization control portion 412 will be set for the non-priority area and provided 

to the coding device 12. Or, in the error mode, the coding device 12 may be 

controlled not to perform coding operation and transmission operation for the non­

priority area, or high-frequency components of the input video may be eliminated with 

a prefilter, or low-frequency components of the OCT coefficient only may be coded. 

In the frame dropping/quantization control device 42, the video frame may 

be divided into a priority area and a non-priority area with a new function provided for 

setting the quantization step size for each area. Then when frame dropping. takes 

place, the quantization step size for the non-priority area of the next video frame will 

be set to a quantization step size with a quantization step size larger than that of the 
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quantization step size determined in the first quantization control portion 163 and 

provided to the coding device 12. Or, if frame dropping takes place, the coding 

device 12 may be controfled not to perform coding operation and transmission 

operation for the non-priority area, high-frequency components of the input video may 

be eliminated with a prefilter, or low-frequency components of the OCT coefficient only 

may be coded .. 

In the case in which the video frame is divided into the priority area and the 

non-priority area, when frame dropping takes place, the frame dropping!quantization 

control device 42 may make control to enlarge the range of the non-priority area. 

In the case in which the video frame is divided into the priority area and the 

non-priority area, if frame dropping takes place, the frame dropping/quantization 

control device 42 may set the quantization step size for the non-priority area to a 

quantization step size with a quantization step sii:e larger than thaf of the quantization 

step size used to code the non-priority area of the dropped video frame and provide 

it to the coding device 12. 

Or, in the case in which the video frame is divided into the priority area and 

the non-priority area, if frame dropping takes place, the frame dropping/quantization 

control device 42 may control the coding device 12 so that it does not perform coding 

operation and transmission operation for the non-priority area, or high-frequency 

components of the input video may be eliminated by a prefilter, or low-frequency 

components of the OCT coefficient only may be coded. 

(Third Embodiment) 

Fig.6 is a bfock diagram showing the structure of a video coding device 

according to a third embodiment of the present invention. In Fig.6, the video coding 
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device 60 includes a video input portion 11, a coding device 12, a temporary buffer 

13, a first SW 14, a generated information amount calculating portion 15, a 

transmission control device. 17, a quantization control device 41, a frame 

dropping/quantization control device 42, and an error correction coding device 61. 

Furthermore, the error correction coding device 61 includes a first error correction 

coding portion 611, a second error correction coding portion 512 and a second SW 

613. The transmission control device 17 includes a transmission buffer 171 and a 

transmission control portion 172. 

Receiving an error signal from the video receiving device 1000, the 

transmission control portion 172 outputs an error notice indicating the reception of the 

error signal to the quantization control device 41 and the frame dropping/quantization 

control device 42. The first error correction coding portion 611 adds an error 

correcting code with low error correcting capability to the video data coded in the 

coding device 12 and stores it in the temporary buffer 13. The second error 

correction coding portion 612 adds an error correcting code having error correcting 

capabifity higher than the error correcting code added in the first error correction 

coding portion 611 to the coded video data and stores it in the temporary buffer 13. 

The connection of the third SW 613 is switched by the quantization control device 41. 

The quantization control device 41, like the quantization control device 41 in the 

second embodiment (refer to Fig.4), includes the second quantization control portion 

411, the third quantization control portion 412 and the mode selection portion 413. 

Note that the mode selection portion 413 has a function of switching the connection 

of the third SW 613 according to the error free mode and the error mode. 

The video input portion 11 and the transmission buffer 171 have the same 

structures and functions as the corresponding blocks in the first conventional example 



- 130 -

of Fig.18, so that the description thereof is not repeated here. The coding device 12, 

the temporary buffer 13, the first SW 14, the generated information amount calculating 

portion 15, the frame dropping/quantization control device 42 have the same 

structures and functions as the corresponding blocks in the second embodiment, so 

that the description thereof is not repeated here. 

Next, the operation of the video coding device 60 shown in Fig.6 will be . 
described. Note that the quantization control operation of the quantization control 

device 41 and the threshold control operation in the frame dropping/quantization 

control device 42 are the same as those in the second embodimen( so that the 

description thereof is not repeated here. The coding operation in the coding device 

12 is the same as that in the first conventional example, and description thereof is not 

repeated. Accordingly, operation only in the case where the video coding device 60 

receives the error signal will be described below. 

Now, the video receiving device 1000 connected by wire or radio to the 

video coding device 60 has a function of calculating the error rate of received video 

data and also has a function of sending an error signal to the video transmission 

device if the calculated error rate is larger than a predetermined threshold. In the 

description of operation below, it is assumed that the error rate of video data is larger 

than the predetermined threshold. 

In the above case, the video receiving device 1000 outputs the error signal 

to the video coding device 60. Receiving the error signal, the transmission control 

portion 172 in the video coding device 60 outputs an error notice indicating the receipt 

of the error signal to the quantization control device 41 and the frame 

dropping/quantization control device 42. Receiving the error notice, the quantization 

control device 41 makes a state transition from the error free mode to the error mode 
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and performs the same quantization control as in the error mode in the second 

embodiment. Furthermore, the quantization control device 41 switches the connection 

of the third SW 613 so that the devices 1-3 are connected. Accordingly, the video 

frame inputted from the video input portion 11 is quantized with a quantization step 

size with a quantization step size larger than in the error free mode and provided with 

an error correcting code with high error correcting capability in the second error 

correction coding portion 612 and then outputted to the video receiving device 1000. 

If the transmission control portion 172 did not receive the error signal from 

the video receiving device 100 over a predetermined time, that is, if the transmission 

control portion 172 did not provide the error notice to the quantization control device 

41 over the predetermined time, the quantization control device 41 makes a transition 

in state from the error mode to the error free mode and performs quantization control 

similar to that in the error free mode in the second embodiment. Furthermore, the 

quantization control device 41 switches the connection of the third SW 613 to connect 

the devices 1 and 2. Hence, the video frame inputted from the video input portion 11 

is quantized with a quantization step size with a smaller quantization step size than 

in the error mode and provided with an error correcting code with low error correcting 

capability in the first error correction coding portion 611 and then outputted to the 

video receiving device 1000. 

This way, according to the third embodiment, in the error free mode, the 

quantization control device 41 performs normal quantization control and performs 

coding control to add an error correcting code with low error correcting capability, and 

in the error mode, it sets a quantization step size with a quantization step size larger 

than the quantization step size set in the error free mode (the amount of video data 

becomes less) and performs the coding control to add an error correcting code with 
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high error correcting capability (the amount of the error correcting code becomes 

larger}. Thus, coding control corresponding to the communication condition can be 

realized easily, and if the communication condition is deteriorated, the delay time until 

the moving picture is displayed in the video receiving device 1000 can be small. 

Although the communication condition is determined on the basis of the 

error rate in the video receiving device 1000 in the third ~mbodiment, it may be 

configured so that the video receiving device 1000 transmits the error rate to the video 

coding device 60 instead of the error signal, and the video coding device 60 

determines the error mode or the error free mode on the basis of the magnitude of the 

received error rate. Or, the video coding device 60 may calculate an average of the 

error rate received from the video receiving device 1000 to determine the error mode 

or the error free mode on the basis of the calculated average error rate. 

Or, the video receiving device 1000 may calculate the average of the error 

rate calculated in a predetermined constant period of time, and if the calculated 

average error rate exceeds a certain threshold, transmit the error signal to the video 

coding device 60, and then the video coding device 60 will perform the same 

operation as in the third embodiment on the basis of the received error signal. 

Or, the video receiving device 1000 may transmit the calculated average 

error rate to the video coding device 60 and the video coding device 60 may perform 

the same operation as that in the third embodiment on the basis of the magnitude Of 

the received average error rate. 

In the quantization control device 41, the video frame may be divided into 

a priority area in which an object will be displayed and a non-priority area in which a 

background will be displayed with a new function provided for setting the quantization 

step size for each area. In this case, in the error mode, the quantization step size for 
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the non-priority area is set to a quantization step size with a quantization step size 

larger than that of the quantization step size determined in the third quantization 

control portion 412 and sent to the coding device 12. Furthermore, in the error mode, 

for the non-priority area, the coding device 12 may be controlled not to perform coding 

operation and transmission operation, or the high-frequency components of the input 

video may be eliminated with a prefilter, or low-frequency qomponents of the OCT 

coefficient only may be coded. 

In the frame dropping/quantization control device 42, the video frame may 
-

be divided into a priority area and a non-priority area, with a new function provided 

to set the quantization step size for each area, then, when frame dropping takes 

place, the quantization step size for the non-priority area of the next video frame will 

be set to a quantization step size with a quantization step size larger than that of the 

quantization step size determined in the first quantization control portion 163 and 

provided to the coding device 12. Furthermore, the coding device 12 may be 

controlled not to perform coding operation and transmission operation for the non­

priority area if frame dropping takes place, or the high-frequency components of the 

input video may be eliminated by a prefilter, or the low-frequency component of the 

OCT coefficient only may be coded. 

In the case where the video frame is divided into the priority area and the 

non-priority area, when frame dropping takes place, the frame dropping/quantization 

control device 42 may make control to enlarge the range of the non-priority area. 

Or, with the video frame divided into a priority area and a non-priority area, 

if frame dropping takes place, the frame dropping/quantization control device 42 may 

set the quantization step size for the non-priority area to a quantization step size with 

a quantization step size larger than that of the quantization step size used ·to code the 
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non-priority area of the dropped video frame and provide it to the coding device 12. 

Or, when the video frame is divided into the priority area and the non­

priority area, if frame dropping takes place, for the non-priority. area, the frame 

dropping/quantization control device 42 may control the coding device 12 so that it 

does not perform coding operation and transmission operation, or the high-frequency 

component of the input video may be omitted by a prefilter, or the low-frequency 

component of the OCT coefficient only may be coded. 

(Fourth Embodiment) 

Fig. 7 is a block diagram showing the structure of a video coding device 

according to a fourth embodiment of the present invention. In Fig.7,· the video coding 

device 70 includes a video input portion 11, a coding device 12, a temporary buffer 

13, a first SW 14, a generated information amount calculating portion 15, a 

quantization control device 71, a frame dropping/quantization control device 72, a 

transmission control device 43, and an output device 18. Furthermore, the 

quantization control device 71 includes an average throughput calculating portion 711, 

a coding rate calculating portion 712 and a fourth quantization control portion 713. 

The frame dropping/quantization control device 72 includes a permissible delay time 

storing portion 721, a transmittable information amount calculating portion 722, a 

frame dropping control portion 161, and a first quantization control portion 163. The 

transmission control device 43 includes a transmission buffer 171, a retransmission 

buffer 431 and a transmission control portion 432. 

The coding device 12 operates as described in the first conventional 

example, but it differs in that it codes a video frame using a quantization step size 

detennined in the quantization control device 71 or in the frame dropping/quantization 
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control device 72, and in that it determines the video frame to be coded in response 

to the notice form the quantization control device 71, where the quantization step size 

determined in the frame dropping/quantization control device 72 has priority. 

The average throughput calculating portion 711 receives the bit number 

read from the transmission buffer 171 in a predetermined unit time t from the 

transmission control portion 432 and calculates the throughput ·in the constant period 

of time T as the average throughput. The average throughput calculating method may 

be a method shown in an eleventh embodiment described later. The. coding rate 

calculating portion 712 calculates the coding rate which is a rate of frames 

transmittable per unit time on the basis of the average throughput and the amount of 

generated information per one frame. The fourth quantization control portion 713 

performs the same quantization control as in the first conventional example (refer to 

Fig.21 ), using the coding rate calculated from the average throughput when 

determining the quantization step size of the next video frame. However, the fourth 

quantization control portion 713 sends a notice to the coding device 12 to perform one 

frame coding when the remaining amount of data in the transmission buffer 17 is 

smaller than a certain threshold. The coding device 12 which receives the notice 

codes an input video at that time with the quantization step size determined by the 

quantization control device 71 or the frame dropping/quantization control device 72, 

and continues to perform frame dropping until again receiving ·the notice from the 

quantization device 71 that the remaining amount of data in the transmission buffer 

171 is smaller than the threshold. 

The permissible delay time storing portion 721 stores the maximum delay 

time permitted in view of the gap between video and sound, for example, when a 

moving picture is displayed in the video receiving device 1000. The transmittable 
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information amount calculating portion 722 calculates the number of bits transmittable 

in the maximum permissible delay time stored in the permissible delay time storing 

portion 721. The frame dropping control portion 161 compares the number of bits 

calculated in the transmittable information amount calculating portion 722 and the 

amount of information of video data calculated in the generated information amount 

calculating portion 15. If the number Of bits calculated in the transmittable information 

amount calculating portion 722 is larger, it performs frame dropping of the video data 

in the temporary buffer 13. The transmission control portion 432 performs the same 
-

operation as the transmission control portion 432 in the second embodiment except 

that it outputs the bit number read from the transmission buffer 171 in the 

predetermined unit time t to the quantization control device 71. 

The video input portion 11 and the transmission buffer 171 have the same 

structures and functions as the corresponding blocks in the first conventional exam pf e 

shown in Fig.181 so that the description thereof is not repeated here. The temporary 

buffer 13, the first SW 14, the generated information amount calculating portion 15, 

the frame dropping control portion 161 1 the first quantization control portion 163 and 

the retransmission buffer 431 have the same structures and functions as the 

corresponding blocks in the second embodiment, which are not explained here. 

First, operation in the quantization control device 71 will be described. The 

generated information amount calculating portion 15 calculates the amount of 

information of the video data stored in the temporary buffer 13 and outputs it to the 

coding rate calculating portion 712 and the frame dropping control portion 161. The 

transmission control portion 432 calculates the ~umber of bits read from the 

transmission buffer 171 in the predetermined unit time t and outputs it to the average 

throughput calculating portion 711. The average throughput calculating portion 711 
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calculates the average throughput in the constant period of time T on the basis of the 

number of bits outputted from the transmission control portion 432 and outputs it to 

the coding rate calculating portion 712 and the transmittable information amount 

calculating portion 722. 

The coding rate calculating portion 712 calculates the coding rate from the 

average throughput and the amount of information in the temporary buffer 13 using 

the expression {1) and outputs it to the fourth quantization control portion 713. 

Coding rate = (LN/S)/RN ... ( 1) 

In the expression (1-) above, 

LN : average throughput, 

S : the number of frame sampling per second, and 

RN : the amount of information in the temporary buffer 13. 

..: 

The fourth quantization control portion 713 performs the same quantization 

control as in the first conventional example (refer to Fig.21) using the calculated 

coding rate and outputs the determined quantization step size to the coding device 

12. At this time, if the time for measuring the average throughput LN is 300 msec or 

longer, burst error of the PHS can be well averaged. Howevert the ·frame to be coded 

is determined on the basis of the remaining amount of the data in the transmission 

buffer 171, which differs from that in the first conventional example. 

Next, operation in the frame dropping/quantization control device 72 will be 

described. The transmittable information amount calculating portion 722 calculates 

the amount Of transmittable information which is transmittable in the maximum 

permissible delay time on the basis of the average throughput in the constant period 

of time T calculated in the average throughput calculating portion 711 and the 

maximum permissible delay time in the permissible delay time storing portion 721 and 
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outputs it to the frame dropping control portion 161. The frame dropping control 

portion 161 compares the amount of the transmittable information and the video data 

in the temporary buffer 13, and if the amount of the transmittable information is larger, 

it sets the connection of the first SW 14 so that the devices 1 and 3 are connected. 

Thus, the video data in the temporary buffer 13 is stored in the transmission buffer 

171 and transmitted by the transmission control portion 432 .• 

If the amount of transmittable information is smaller than the video data in 

the temporary buffer 13, that is, if the video data in the temporary buffer 13 can not 

be displayed in the video receiving device 1000 within the maximum permissible delay 

time, the frame dropping control portion 161 sets the connection of the first SW 14 so 

that the devices 1-2 are connected and effects frame dropping of tlie video data in the 

temporary buffer 13. Furthermore, the frame dropping control portion 161 outputs a 

frame dropping signal indicating the implementation of frame dropping of the video 

data in the temporary buffer 13 to the first quantization portion 163. The first 

quantization control portion 163, receiving the frame dropping signal from the frame 

dropping control portion 161, sets a quantization step size with a larger quantization 

step size than that of the quantization step size used when coding the video frame to 

be dropped (the video frame in the temporary buffer 13) like in the first embodiment, 

outputs it to the coding device 12, and notifies the coding device 12 to immediately 

code the next video frame. 

This way, according to the fourth embodiment, since a quantization step 

size for the next coding is determined using a coding rate obtained from the average 

throughput in a predetermined constant period of time, the most suitable quantization 

step size corresponding to the communication condition can be determined even if the 

throughput changes due to retransmission, and the like. 
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Furthermore, the amount of information transmittable in a permissible delay 

time is calculated on the basis of the predetermined permissible delay time and the 

average throughput and the calculated amount of the information is used as a 

threshold for determining whether to make frame dropping of the video frame in the 

temporary buffer 13. This allows frame dropping control corresponding to the 

communication condition. 

Since the average throughput is calcufated on the basis of the bit number 

read from the transmission buffer 171 1 either Go-back-N or Selective Reject can be 

adapted as a retransmission method. Moreover, since the control of buffer is also 

used, the stable coding control can be achieved without failure even in the transient 

condition where the transmission rate changes. 

The quantization control device 71 and the frame dropping/quantization 

control device 72 may be independently used by combining other devices shown in 

FIG. 7. A curve in which the frame rate is always constant or a curve in which the 

quantization step size is always constant may be used as an ideal curve in the 

quantization control portion 713 in the quantization control device 71. The 

quantization step size may be determined by. using a table combining the coding rate 

and the quantization step size as a control algorithm of the fourth quantization control 

portion 713 in the quantization control device 71. Or, the quantization step size may 

be determined so that the frame rate is constant and operated with the ideal curve by 

the equation on the basis of the remaining amount of data in the transmission buffer 

171 or the coding·rate. 

The frame dropping/quantization controf device 72 in the fourth embodiment 

previously sets the maximum permissible delay time. However, like the frame 

dropping/quantization control device 81 in Fig.8, an average delay time' calculating 
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portion 811 for calculating the average delay time from the mean amount of the 

generated information of video frame transmitted in a constant period of time and the 

average throughput at that time may be provided so that the frame dropping control 

of the video frame in the temporary buffer 14 above can be accomplished with the 

average delay time calculated in the average delay time calculating portion 811 

substituted for the maximum permissible delay time. 

In the quantization control device 71, the video frame may be divided into 

a priority area in which an object will be displayed and a non-priority area in which a 
-

background will be displayed with a new function provided to set the quantization step 

size for each area. In this case, if the coding rate exceeds a predetermined threshold, 

the coding device 12 may be controlled not to perform coding operation and 

transmission operation for the non-priority area, or the high-frequency component of 

the input video may be omitted with a prefilter, or the low-frequency component of the 

OCT coefficient only may be coded. 

Or, in the frame dropping/quantization control device 72, with the video 

frame divided into a priority area and a non-priority area and a new function provided 

for setting the quantization step size for each area, a quantization step size for the 

non-priority area of the next video frame may be set to a quantization step size with 

a quantization step size larger than that of the quantization step size determined in 

the first quantization control portion 163 and provided to the coding device 12 in the 

case of frame dropping. Furthennore1 the coding device 12 may be controlled not to 

perform coding operation and transmission operation for the non-priority area when 

frame dropping takes place, or the high-frequency components of the input video may 

be eliminated by a prefilter, or the low-frequency components of the OCT coefficient 

only may be coded. 
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In the case where the video frame is divided into the priority area and the 

non-priority area, when frame dropping takes place, the frame dropping/quantization 

control device 42 may perform control to enlarge the range of the non-priority area. 

Although the average throughput in the predetermined constant period of 

time T is calculated in the fourth embodiment, the time T for obtaining the average 

may be variable according to the error condition of the communication path . . 
Shortening the time T for obtaining the average enables quick response to a change 

in throughput to perform quantization control and frame dropping control. However, 

under the conditions where burst type errors periodically occur on the communication 

path, if control is made using an average in an extremely short time, the average 

throughput value largely decreases when a burst error occurs, and otherwise the 

average throughput value becomes large, and- control is not stabilized. According to 

"Improvement Techniques of Picture Coding Quality Deteriorations for Mobile 

Communications (Hisashi IBARAKI, et al., Society of Video Electronics, vo!.23, No.5 

(1994), pp.445-453), when the Doppler frequency is constant, the burst error 

periodically occurs 0.35 times more than the Doppler frequency. 

In such a case, taking the section in which the bit number read from the transmission 

buffer 171 in the unit time tis smal_ler than a certain threshold as a burst error section, 

detecting the period by measuring intervals at which the burst error section occurs, 

and obtaining the mean value taking the period as a time T provide stable 

quantization control and frame dropping control which do not go unstable even when 

a burst error occurs. In this situation, the operation becomes more stable if the period 

is obtained by averaging the interval at which a plurality of burst error sections occur. 

Further, when the interval at which the burst error section occurs exceeds a certain 

length, it is determined that there is no burst error, and when the time T for obtaining 
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the average,. the change of the throughput is immediately responded. 

While the fourth embodiment shows the structure in which the average 

throughput calculating portion 711 is included in the quantization control device 71, 

a structure may be adapted in which the average throughput calculating portion 711 

is included in the transmission control device 43. Furthermore, there may be a 

structure in which the average is not calculated in the average throughput calculating . 
portion 711, taking the unit time t as the same as the time T for obtaining the average. 

The video data outputted from the transmission control portion 432 through 
-

the output device 18 may be multiplexed by sound and other data and transmitted to 

the video receiving device 1000. In this case, the transmission rate of the video data 

outputted from the transmission control portion 432 changes according to the 

multiplexing ratio. That is, the throughput of the video data changes according to not 

only the condition where the errors occur but also whether the sound and other data 

for multiplexing occur. Also in this situation, since the throughput can be known once 

the amount of data read from the transmission buffer 432 is known, this invention can 

have the same effect. 

{Fifth Embodiment) 

Fig.9 is a block diagram showing the structure of a video transmission 

system according to a fifth embodiment of the present invention. In Fig.9, the video 

coding device 150 and the video decoding device 151 are connected to base stations 

152 and 153 by radio, respectively. The base stations 152 and 153 are connected 

by wire. The situation is considered in which the control of retransmission described 

in the second embodiment is made in the radio section A (between the video coding 

device 150 and the base station 152) and the radio section B (between the base 
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station 153 and the video decoding device 151 ). 

The structure of the video coding device 150 is almost the same as that of 

the video coding device 70 (refer to Fig. 7) in the fourth embodiment. The base station . 

152 includes an error control portion 156. The base station 153 includes a 

retransmission buffer 157 and a transmission control portion 158. The video decoding 

device 151 includes an error control portion 151 a, a bit cotlnting portion 151 b, a 

decoding device 151c and a video display portion 151d. 

The video coding device 150 transmits coded data to the base_ station 152 

and also stores the transmitted data in the retransmission buffer 431. The error 

control portion 156 of the base station 152 performs error detection of the data block 

received from the video coding device 150. ff it detects an error, it makes a 

retransmission request for the data block of the error to the video coding device 150. 

When the retransmission request is made from the base station 152, the transmission 

control portion 432 of the video coding device 150 retransmits the corresponding data 

block in the retransmission buffer 431. 

The transmission control portion 158 of the base station 153 transmits data 

received from the base station 152 to the video decoding device 151 and also stores 

the transmitted data block in the retransmission buffer 157. The error control portion 

151 a in the video decoding device 151 makes error detection of the data block 

received from the base station 153, and if it detects an error, it makes a 

retransmission request for the error data block to the base station 1-53. When the 

retransmission request is made from the video decoding device 151, the transmission 

control portion 158 of the base station 153 retransmits the corresponding data block 

in the retransmission buffer 157. The video decoding device 151 decodes the 

correctly received data in the decoding device 151 c and displays it in the video 
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display portion 151d. The bit counting portion 151b of the video decoding device 151 

counts the number of bits of data received without error in a predetermined constant 

period of time T and transmits it to the video coding device 150 through the feedback 

loop (radio section B ... base station 153 ... base station 152 -. radio section A). 

The transmission control portion 432 of the video coding device 150 

receives the birnumber information from the video decoding device 151 and outputs . 
it to the quantization control device 71. 

The video coding device 150 can know the number of bits correctly 

received in the video decoding device 151 when performing retransmission control 

directly with the video decoding device 151. However, if a plurality of retransmission 

control sections exist between the video coding device 150 and the· video decoding 

device 151, as shown in Fig.9, the video coding device 150 can know only the number 

of bits correctly received in the base station 1.52, i.e., the throughput in the radio 

section A, from the retransmission control made by itself. The throughputs in the 

radio sections A and B are not always the same. If the throughput in the radio section 

B is lower than the throughput in the wired section or the radio section A, the 

communication throughput between the video coding device 150 and the video 

decoding device 151 is limited by the throughput in the radio section B. 

Accordingly, the video decoding device 151 counts the number of bits of 

data received without error and transmits it to the video coding device 150 through the 

feedback loop and then the video coding device 150 can know the communication 

throughput between the video coding device 150 and the video decoding device 151. 

Then the video coding device 150 can achieve correct quantization control and frame 

dropping control on the basis of this known communication throu~hput. The method 

of calculating the number of bits of video data received without error may be a method 
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shown in a twelfth embodiment. 

Or, the base station 153 may count the number of bits correctly received 

in the video decoding device 151 within the predetermined constant period of time T 

and transmit it to the video coding device 150 through the feedback loop. 

Or, the base station 153 may calculate the average throughput on the basis 

of the number of bits correctly received in the video decodin~ device 151 within the 

predetermined constant period of time T and transmit it to the video coding device 150 

through the feedback loop. 
..: 

In the quantization control device 71, the video frame may be divided into 

a priority area where an object will be displayed and a non-priority area where the 

background will be displayed with a function newly provided for setting the 

quantization step size for each area. In this case, when the coding rate exceeds a 

predetermined threshold, the coding device 12 may be controlled not to perform 

coding and transmission operations as to the non-priority area, or, the high-frequency 

component of the input video may be eliminated using a prefilter, or the low-frequency 

component of the DCT coefficient only may be coded. 

In the frame dropping/quantization control device 72, the video frame may 

be divided into a priority area and a non-priority area, with a function newly provided 

for setting a quantization step size for each area. Then, when the frame dropping 

occurs, the quantization step size for the non-priority area of the next video frame will 

be set to a quantization step size with a quantization step size larger than that of the 

quantization step size determined in the first quantization step size control portion 163 

and sent to the coding device 12. Furthermore, when frame dropping occurs, the 

coding device 12 may be controlled not to perform coding operation and transmission 

operation for the non-priority area, or the high-frequency component of the input video 
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may be omitted by a prefilter, or the low-frequency component of the OCT coefficient 

only may be coded. 

In the case where the video frame is divided into the priority area and the 

non-priority area, if frame dropping occurs, the frame dropping/quantization control 

device 42 may perform control to enlarge the range of the non-priority area. 

In the structure of the fifth embodiment described above, the bit number of 

data received without error within the predetermined constant period of time T is 

transmitted from the video decoding device 151 to the video coding device 150 and 

the average throughput is calculated in the video coding device 150. -However, the 

average throughput may be calculated in the video decoding device 151 and 

transmitted to the video coding device 150 through the feedback loop. The average 

throughput calculating method will be shown in a thirteen embodiment described later. 

Furthermore, although in the fifth embodiment the average throughput in the 

predetermined constant period of time T is calculated, the time T for obtaining the 

average may be variable according to the error condition on the communication path. 

If the time T for obtaining the average is shortened, it is possible to respond quickly 

to a change in throughput to perform quantization control and frame dropping control. 

However, if control is made using an average in an extremely short time under 

conditions where burst type errors periodically occur on the communication line, the 

average throughput value largely decreases when the burst error occurs, and 

otherwise, the average throughput value becomes large and control is not stabilized. 

According to "Improvement Techniques of Picture Coding Quality Deteriorations for 

Mobile Communications (Hisashi IBARAKI, et al., Society of Video Electronics, vol.23, 

No.5 (1994), pp.445-453), when the Doppler frequency is constant, the burst error 

period\catly occurs 0.35 times more than the Doppler frequency. In such a case, 
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taking the section in which the number of bits received from the video coding device 

150 in the unit time t is smaller than a certain threshold as a burst error section, 

detecting the period by measuring intervals at which the burst error section occurs, 

and obtaining the mean value taking the period as a time T provide stable 

quantization control and frame dropping control which do not go unstable even when 

a burst error occurs. In this situation1 the operation becomes more stable if the period 

is obtained by averaging the interval at which a plurality of burst error sections occur. 

Further, when the interval at which the burst error section occurs exce~ds a certain 

length, it is determined that there is no burst error, and when the time T for obtaining 

the average, the change of the throughput is immediately responded. 

The video data outputted from the transmission control portion 432 through 

the output device 18 may be multiplexed by sound and other data and transmitted to 

the video decoding device 151. In this case, the transmission rate of the video data 

outputted from the transmission control portion 432 changes according to the 

multiplexing ratio. That is, the throughput of the video data changes according to not 

only the condition where the errors occur but also whether the sound and other data 

for multiplexing occur. Also in this situation, since the throughput of the video data 

can be known once the number of bits of the video data received without error is 

known, this invention can have the same effect. 

(Sixth Embodiment) 

Fig.1 O is a block diagram showing the structure of a video transmission 

system according to a sixth embodiment of the present invention. In Fig.10, the video 

coding device 163 and the video decoding device 164 are respectively connected to 

base stations 152 and 153 by radio. The base stations 152 and 153 are connected 
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by wire. Like the fifth embodiment, the situation is considered in which retransmission 

is controlled in the radio section A (between the video coding device 163 and the 

base station 152) and the radio section 8 (between the base station 153 and the 

video decoding device 164). 

The structure of the video coding device 163 is almost the same as that of 

the video coding device 40 (refer to Fig.4) in the second embodiment, and the . 
structures of the base stations 152 and 153 are the same as those in the fifth 

embodiment. (Refer to Fig.9.) The structure of the video decoding device 164 is 

almost the same as that of the video decoding device 151 of the fifth embodiment, but 

when the error control portion 164a detects an error in received data and makes 

retransmission, it transmits retransmission occurrence information to the video coding 

device 163 through the feedback loop (radio section 8 ... base station 153 ... base 

station 152 - radio section A) 

The transmission control portion 432 of the video coding device 163 outputs 

the error notice when it received the above retransmission occurrence information 

from the video decoding device 164 and made retransmission. by itself or when it 

received the retransmission occurrence information. 

When the video coding device 163 performs retransmission control directly 

with the video decoding device 164, it can know the situation of occurrence of errors 

between it and the video decoding device 164 on the basis whether it has made 

retransmission by itself or not. However, in such a case as shown in Fig.1 O where 

a plurality of retransmission control sections exist between the video coding device 

163 and the video decoding device 164, the video coding device 163 can not grasp 

the error occurrence situation in the radio section B. 

Accordingly, the video decoding device 164 transmits the retransmission 
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occurrence information to the video coding device 163 through the feedback loop 

when retransmission is made, and then the video coding device 163 can know the 

situation of error occurrence between the video coding device 163 and the video 

decoding device 164. Thus, the video coding device 163 can perform correct 

quantization control and frame dropping control on the basis of the known error 

occurrence situation. 

In the quantization control device 41, the video frame may be divided into 

a priority area in which an object will be displayed and a non-priority area in which a 

background will be displayed with a new function provided for setting the quantization 

step size for each area. Then, in the error mode, the ql,Jantization step size for the 

non-priority area will be set to a quantization step size with a quantization step size 

larger than that of the quantization step size determined in the third quantization 

control portion 412 and sent to the coding device 12. Furthermore, in the error mode, 

for the non-priority area, the quantization control device 41 may control the coding 

device 12 so that it does not perform coding operation and transmission operation, or 

the high-frequency component of the input video may be eliminated with a prefilter, 

or low-frequency component of the OCT coefficient only may be coded. 

Jn the frame dropping/quantization control device 42, the video frame may 

be divided into a priority area and a non-priority area, with a new function provided 

for setting the quantization step size for each area. Then, when frame dropping takes 

place, a quantization step size for the non-priority area of the next video frame will be 

set to a quantization step size with a quantization step size larger than that of the 

quantization step size determined in the first quantization control portion 163 and sent 

to the coding device 12. Furthermore, the coding device 12 may be controlled not to 

perform coding operation and transmission operation for the non-priority area if frame 
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dropping takes place, or the high-frequency component of the input video may be 

eliminated by a prefilter, or the low-frequency component of the OCT coefficient only 

may be coded. 

When the video frame is divided into the priority area and the non-priority 

area, the frame dropping/quantization control device 42 may make control when frame 

dropping takes place to enlarge the range of the non-priority area. 

Or, when the video frame is divided into the priority area and the non­

priority area, if frame dropping takes place, the frame dropping/quantization control 

device 42 may set the quantization step size for the non-priority area to a quantization 

step size with a quantization step size larger than that of the quantization step size 

used to code the non-priority area of the dropped video frame and provide it to the 

coding device 12. 

Or, when the video frame is divided into the priority area and the non­

priority area, if frame dropping takes place, the frame dropping/quantization control 

device 42 may control the coding device 12 so that it does not perform coding 

operation and transmission operation for the non-priority area, or the high-frequency 

component of the input video may be omitted by a prefilter, or the low-frequency 

component of the OCT coefficient only may be coded. 

When retransmission occurs, the retransmission occurrence information is 

transmitted from the video decoding device 164 to the video coding device 163 

through the feedback loop in the above sixth embodiment, but it may be so 

constructed that the retransmission occurrence information is transmitted from the 

base station 153 (the device which has made the retransmission) to the video coding 

device 163 when retransmission occurs. 
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(Seventh Embodiment) 

Fig.11 is a block diagram showing the structure of a video coding device 

according to a seventh embodiment of the present invention. In Fig.11, the video 

coding device 11 O includes a video input portion 11, a coding device 12, a temporary 

buffer 13, a first SW 14, a generated information amount calculating portion 15, a 

transmission control device 17, a frame dropping/quantization eontrol device 111 and 

an error correction coding device 61. Furthermore, the error correction coding device 

61 incJudes a first error correction coding portion 611, a second er"?r correction 

coding portion 612 and a second SW 613. The transmission control device 17 

includes a transmission buffer 171 and a transmission control portion 172. 

The transmission control portion 172 transmits the video data at a 

predetermined transmission rate to the video receiving device 10001 and when it 

receives an error signal from the video receiving device 10001 it outputs error notice 

indicating reception of the error signal to the frame dropping/quantization control 

device 111. The first error correction coding portion 611 adds an error correcting 

code with fow error correcting capability to the video data coded in the coding device 

12 and stores it in the temporary buffer 13. The second error correction coding 

portion 612 adds an error correcting code having higher error correcting capability 

than the error correcting code added in the first error correction· coding portion 611 

to the coded video data and stores it in the temporary buffer 13. The connection of 

the third SW 613 is switched by the frame dropping/quantization control device 111. 

Similarly to the frame dropping/quantization control device 42 in the second 

embodiment shown in Fig.4, the frame dropping/quantization control device 111 

includes the frame dropping control portion 161, the first quantization control portion 

163, the threshold switching portion 421, the second SW 422 and the second 
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threshold switching portion 424. The frame dropping control portion 161 has a 

function of switching the connection of the third SW 613 according to the error free 

mode and the error mode in the second embodiment. 

The video input portion 11 1 the coding device 12 and the transmission 

buffer 171 have the same structures and functions as those of the corresponding 

blocks in the first conventional example of Fig.18, so that the description thereof is not . 
repeated here. The temporary buffer 13, the first SW 14, and the generated 

information amount calculating portion 15 have the same structures and functions as 

the corresponding blocks in the second embodiment (Fig.4)1 so its description is not 

repeated here. Furthermore, the first error correction coding device 611 and the 

second error correction coding device 612 have the same structures and functions as 

the corresponding blocks in the third embodiment (Fig.7)1 so description thereof is not 

repeated. 

Next, operation of the video coding device 110 shown in Fig.11 will be 

described. Note that the coding operation in the coding device 12 is the same as that 

in the first conventional example of Fig.18, so it is not described here. Accordingly, 

operation in the case in which the video coding device 110 receives an error signal 

will now be described. 

Here, the video receiving device 1000 connected by radio or by wire with 

the video coding device 110 has a function of calculating the error rate of received 

video data, and also has a function of sending an error signal to the video 

transmission device if the calculated error rate is larger than a predetermined 

threshold. 1n the description of operation made below, it is assumed that the error 

rate of the video data is larger than the predetermined threshold. 

In the above case, the video receiving device 1000 outputs the error signar 
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to the video coding device 60. When receiving the error signal, the transmission 

control portion 172 in the video coding device 110 outputs error notice indicating the 

reception of the error signal to the frame dropping/quantization control device 111. 

The frame dropping/quantization control device 111, when receiving the error notice, 

changes its state from the error free mode to the error mode and performs the same 

frame dropping and quantization control as in the error. mode in the second 

embodiment. Furthermore, the frame dropping/quantization control device 111 

changes the connection of the third SW 613 so that the devices 1 and 3 are 
-

connected. Hence, the video frame inputted from the video input portion 11 is 

provided with an error correcting code with high error correcting capability in the 

second error correction roding portion 612 and then outputted to the video receiving 

device 1000. 

If the transmission control portion 172 did not receive the error signal from 

the video receiving device 1000 over a- predetermined time, that is, if the transmission 

control portion 172 did not transfer the error notice to the frame dropping/quantization 

control device 111 over a constant period of time, the frame dropping/quantization 

control device 111 changes its state from the error mode to the error free mode and 

performs the same frame dropping, quantization control as those in the error free 

mode in the second embodiment. Furthermore, the frame dropping/quantization 

control device 111 changes the connection of the third SW 613 so that the devices 

1 and 2 are connected. Hence, the video frame inputted from th0 video input portion 

11 is provided with an error correcting code with low error correcting capability in the 

first error correction coding portion 611 and then outputted to the video receiving 

device 1000. 

This way, in the seventh embodiment, the frame dropping/quantization 
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control device 111 performs coding control to add an error correcting code with low 

error correcting capability in the error free mode and performs coding control to add 

an error correcting code with high error coding capability (the amount of the error 

correcting code increases) in the error mode. When the amount of generated 

information increases due to movement of the object, for example, to cause frame 

dropping, it controls the coding device 12 so that codinQ is performed with a 

quantization step size with a larger quantization step size than that of the quantization 

step size used to code the video frame undergoing the frame dropping. Hence, 
-

coding control corresponding to the communication condition can be realized easily, 

and even if the communication condition is deteriorated, the delay time until the 

moving picture is displayed in the video receiving device 1000 can be reduced. 

Although the communication condition is determined on the basis of the 

error rate in the video receiving device 1000 in the seventh embodiment, the video 

receiving device 1000 may transmit the error rate to the video coding device 110 

instead of the error signal so that the video coding device 110 can determine the error 

mode or the error free mode on the basis of the magnitude of the received error rate. 

The video coding device 11 O may calculate an average of the error rate received from 

the video receiving device 1000 to determine the error mode or the error free mode 

on the basis of the calculated average error rate. 

The video receiving device 1000 may calculate the average of the error rate 

calculated in a predetermined constant period of time to transmit the error signal to 

the video coding device 11 O when the calculated average error rate exceeds a certain 

threshold, and then the video coding device 11 O can perform the same operation as 

in the seventh embodiment on the basis of the received error signal. 

Or, the video receiving device 1000 may transmit the cafcufated average 



- 155 -

error rate to the video coding device 110 so that the video coding device 11 O can 

perform the same operation as in the seventh embodiment on the basis of the 

magnitude of the received average error rate. 

In the frame dropping/quantization control device 111, the video frame may 

be divided into a priority area and a non-priority area1 with a new function provided 

for setting the quantization step size for each area. Then, when frame dropping takes 
• 

place, a quantization step size for the non-priority area of the next video frame will be 

set to a quantization step size with a quantization step size larger than that of the 

quantization step size determined in the first quantization control portion 163 and 

provided to the coding device 12. Furthermore, the coding device 12 may be 

controlled not to perform coding operation and transmission operation for the non­

priority area if frame dropping takes place, or the high-frequency component of the 

input video may be omitted by a prefilter, or the low-frequency component of the OCT 

coefficient only may be coded. 

(Eighth Embodiment) 

Now, the method of determining the quantization step size in the first 

quantization control portion 163 in the first through seventh embodiments will be 

described referring to Fig.12. 

Fig.12 is a graph showing the relation between the quantization step size 

and the amount of generated information when the video frame in which movement 

of an object becomes large is coded with changed quantization step sizes. In Fig.12, 

the vertical axis shows the amount of generated information and the horizontal axis 

shows the quantization step size. The evaluation video for the television conference, 

Table-tennis, Susie, Clare, were used as the testing video in Fig.12, and the 
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simulation was made with a large frame dropping size so that the movement of the 

object becomes large. 

As is clear from Fig. 12, the amount of generated information has the 

property of being almost inversely proportional to the ratio of the quantization step 

size with respect to video frames with large movement of the object, that is, video 

frames with transmission delay time exceeding the maximum delay time (500msec} . 
which does not cause visually unnatural impression. 

Accordingly, the first quantization control portion 163 in the first through · 

third, sixth and seventh embodiments determines the quantization step size for the 

next video frame using the expression (2) given below. 

NexLQ=(Now_Q *Bits) 

/(Max_Oelay_Time*Rate) ... (2) 

In the expression (2) above, 

Next__Q : the quantization step size used for the video frame coded next, 

Now_Q : the quantization step size used when coding a video frame with 

a large movement of an object, 

Bits : the amount of generated information resulting from coding the video 

frame with the large movement of the object, 

Max_Delay_Time : the maximum permissible delay time (transmission 

delay time which does not cause visually unnatural impression:500msec), and 

Rate : transmission rate. 

The first quantization control portion 163 in the fourth and fifth embodiments 

predicts the amount of generated information when the quantization step size is 

changed using the expression (3) given below, calculates the coding rate using the 

expression (1) in the fourth embodiment from the predicted amount of information, the 
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transmission rate and the average throughput, and determines a quantization step 

size so that the coding rate falls between the upper limit 102 of the visually most 

suitable coding rate and the lower limit 103 of the visually most suitable coding rate 

in Fig.21. 

PrecL_Bits = (Quant/Parameter}* Bits ... (3) 

In the above expression (3), 

Pred-8its : the predicted amount of the generated information, 

Quant: the quantization step size used to code a video frame with large 

movement of an object, 

Parameter : the quantization step size for which the amount of generated 

information is to be predicted, and 

Bits : the amount of generated information resultant from coding of the 

video frame with large movement of the object. 

Thus, even when the coding rate-quantization accuracy characteristic 

largely changes due to large movement of an object, the most suitable quantization 

step size can be instantaneously determined corresponding to the changed coding 

rate-quantization accuracy characteristic by simple calculation. 

In the first through third, sixth and seventh embodiments. if the video frame 

is divided into a priority area in which an object will be displayed and a non-priority 

area where a background will be displayed, the first quantization control device 163 

may determine the quantization step size for the non-priority area using the 

expression ( 4) shown below. 

NexLBG_Q 

={Now_BG_Q * BG_Bits) 

/(Max__Delay_Time*Rate-Clear_Bits) ... (4} 
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In the above expression (4)1 

NexL_BG_Q : the quantization step size used for a non-priority area to 

be coded next, 

Now_BG_Q : the quantization step size used to code a non-priority area 

of a video frame with farge movement of an object, 

BG_Bits : the amount of generated information re54lting from coding of the 

non-priority area of the video frame with large movement of an object, 

Max_Delay_Time : the maximum permissible delay time {a transmission 
..: 

delay time which does not cause visually unnatural impression: 500msec}, 

Rate: transmission rate, and 

Ctear-8its: the amount of generated information resulting from coding of 

the priority area of the video frame with farge movement of the object. 

In the fourth and fifth embodiments, when the video frame is divided into 

a priority area and a non-priority area, the video coding device 70 in the fourth 

embodiment (Fig.7) and the video coding device 150 in the fifth embodiment (Fig.9) 

may be constructed as follows. That is to say, the video coding device 70 and the 

video coding device 150 may store the upper limit of the visually most suitable coding 

rate and the lower limit of the visually most suitable coding rate as shown in Fig.21 

for the case where the video frame is divided into the priority area and the non-priority 

area, and calculate the prediction amount of the generated information for the priority 

area and the prediction amount of the generated info~ation for the non-priority area 

when the quantization step size is changed from the expressions (5) and (6) given 

below1 thereby to determine the most suitable quantization step size for each area 

from the prediction amount of generated information of each quantization step size for 

each area and the upper limit and the lower limit of the coding rate for the case where 
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the video frame is divided into the priority area and the non-priority area. 

Cfear._Pred_Bits 

=(Clear._Quantf Parameter) 

* Clear_Bits ... (5) 

BG_Pred_Bits = (BG_Quant/Parameter) 

* BG_Bits ... (6) 

In the expression (5) above; 

Clear._Pred_Bits : the predicted amount of the generated inf?rmation for 

the priority area, 

Clear._Quant: the quantization step size used to code the priority area of 

a video frame with large movement of the object, 

Parameter: the quantization step size at which the amount of generated 

information is to be predicted, and 

Clear -8its : the amount of generated information resultant from coding of 

the priority area of a video frame with large movement of the object. 

In the expression (6) above; 

BG_Pred_Bits : the predicted amount Of generated information for the 

non-priority area, 

BG_Quant : the quantization step size used to code the non-priority area 

of the video frame with large movement of the object, 

Parameter : the quantization step size for which the amount of generated 

information is to be predicted, and 

BG--8itS : the amount of generated information resultant from coding the 

non-priority area of the video frame with large movement of the object. 

The transmission rate Rate in the above expressions (2), (3) and (4) may 
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be set by considering the average throughput rate with the actual transmission rate, 

as shown in the expression (7) shown below, to determine the quantization step size 

suitable for the· throughput. 

Rate = transmission rate* average throughput rate ... (7) 

(Ninth Embodiment) 

Fig.13 is a block diagram showing the structure of a video coding device 

according to a ninth embodiment of the present invention. In Fig.13, the video coding 

device of this embodiment includes a video input portion 11, a video coding device 

12, a priority area/non-priority area changing portion 1301 and a transmission control 

portion 172. 

The coding device 12 codes a moving picture of the QCIF size captured 

from the video input portion 11 according to ITU Recommendation H.261 and 

generates the coded bit string. Here, the coded video of the QCIF is divided into a 

priority area and a non-priority area, which are coded with different quantization 

accuracies. The priority area/non-priority area changing portion 1301 determines a 

priority area and a non-priority area of the QCIF (176x144 dots size) coded video on 

the basis of the amount of generated information of the previous coded frame. The 

transmission control portion 172 transmits this coded bit string and also monitors the 

communication throughput. 

As an example, operation of changing the size of the priority area in two 

steps will be described using the flow of Fig.15. 

The initial value of the priority area is the size of the center of the QCIF 

video shown in Fig.14 (a). (The size of 112x112 dots.) One frame is coded (Step 

8105), and then if the amount of generated information exceeds a certain threshold 
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1 {Step 8101 )1 the priority area is reduced to the size of the center of the video shown 

in Fig.14(b) (80x80 dots) (Step 8102) to reduce the amount of generated information. 

On the other hand, if the amount of generated information falls below a certain 

threshold 2 (Step 8103), then the priority area is enlarged again to the size of the 

center of the video of Fig.14(a) {the size of 112x112) (Step 8104) to enlarge the clear 

area. Subsequently, the areas are coded with different quantization accuracies (Step 

8105.) 

The priority area and the non-priority area are changed in two steps in the 

ninth embodiment, but they can be changed in a larger number of steps. 

Although the priority area and the non-priority area are determined on the 

basis of the amount of generated information of the previous coded frame in the ninth 

embodiment, the priority area and the non-priority area may be changed on the basis 

of the communication throughput monitored in the transmission control portion, or on 

the basis of the coding rate calculated from the amount of generated information and 

the communication throughput, as explained in the fourth embodiment. In this easel 

if the coding rate exceeds a predetermined threshold, the video coding device 12 may 

be controlled not to do coding operation and transmission operation for the non­

priority area, or the high-frequency component of the input video may be eliminated 

by a prefifter, or the low-frequency component of the OCT coefficient only may be 

coded. 

Although the non-priority area is coded with quantization accuracy different 

from that for the priority area in the ninth embodiment, it may be configured so that 

the non-priority area is not coded, or the high-frequency component of the input video 

may be eliminated using a prefilter, or the low-frequency component of the OCT 

coefficient only may be coded. In this case, the video range to be coded changes 
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according to the amount of generated information and the communication throughput. 

It may be constructed so that coding operation and transmission operation 

are not made for the non-priority area when the amount of generated information of 

the previous coded frame exceeds a predetermined threshold, or the high-frequency 

component of the input video may be eliminated with a prefilter, or the low-frequency 

component of the DCT coefficient only may be coded. 

This way, according to the ninth embodiment, even if the amount of 

generated information extremely increases or the communication throughput 

decreases, the video quality of the priority area is not largely deteriorated. 

(Tenth Embodiment) 

Now, a tenth embodiment of the present invention will be described 

referring to the drawings. 

Fig.16 is a diagram for describing the principle of the coding control method 

according to the tenth embodiment of the present invention. In Fig.16, 101 indicates 

coding rate-quantization accuracy characteristics 

Ss(q) = UR(q}, 

which change according to the magnitude of motion in time of the input video and the 

spacial frequency components, and moves down to the right when large motion or fine 

pattern is included, and moves up to the left if fess motion is included. While the 

coding rate-quantization accuracy characteristics and objects of the present invention 

are not explained here because they have been described in detail in the Description 

of the Background Art, the coding rate-quantization accuracy characteristics 101A to 

101 D are shifted up to the left in Fig.16 as compared with those described in the 

conventional art because the lower limit value for the quantization accuracy is set in 
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Fig.16. However, the operating principle is the same. 

The reference character 102 denotes the upper limit value of the visually 

most suitable coding rate, and 103 denotes the lower- limit value of the visually most 

suitable coding rate. The objective function can be assumed to be a set of points at 

which the combination of the coding rate 105 and the quantization accuracy 104 

becomes visually most suitable, but this is actually a subjectively obtained value, . 
which changes according to the distance and angle when seeing the video and tastes 

of individuals. Hence, a visually most suitable region is assumed on the video quality 

trade-off function and it is assumed that the group of points at which the coding rate 

is the largest in that region forms the upper limit value 102 of the visually most 

suitable coding rate, and the group of points at which the coding rate is the smallest 

in that region forms the lower limit value 103 of the visually most suitable coding rate. 

Here, the lower limit value 104C Of the quantization accuracy is newly set. That is to 

say, it is an object to locate the operating point in the region surrounded by the upper 

limit value of the visually most suitable coding rate, the lower limit value of the visually 

most suitable coding rate and the lower limit value of the quantization accuracy. 

Fig.17 is a flow chart showing the procedure Of the coding control method 

according to the tenth embodiment of the present invention. Referring to Fig.16 and 

Fig.17, the coding control method according to· the tenth embodiment of the present 

invention will be described. 

Now, suppose that coding is performed with a first quantization accuracy 

104A in Step 8201, for example. Then1 if the coding rate-quantization accuracy 

characteristic of the input video is 101 A or 101 B in Fig.16, the operating point A or 

B is within the visually most suitable region, and the coding rate does not exceed the 

upper limit of the visually most suitable coding rate {the determination in ·step 8202 
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is "N011
), and does not fall below the lower limit of the visually most suitable coding 

rate (the determination in Step S203 is "NO".) Accordingly, the quantization accuracy 

is not changed and remains at 104A Next, frame dropping is made according to the 

amount of generated code (Step 8204) and then next coding is performed (Step 

S201.) 

If the coding rate-quantization accuracy characteristic of the input video 

comes to 101 C while the processings in Step 8201 to 8204 are repeated, for 

example, the operating point moves to the transient operating point C. . The coding 

rate at the operating point C is over the upper limit value of the visually most suitable 

coding rate for the quantization accuracy 104A (the determination in Step S202 is 

"YES11)J so that the quantization accuracy is enhanced to 1048, for example. (Step 

S205) Then, frame dropping is done corresponding to the amount of generated code 

(Step S204), and then, coding is made with the quantization accuracy 1048. (Step 

S201) If the coding rate-quantization accuracy characteristic for the input video 

remains at 101 C, then the next operating point is the operating point D, which is 

within the visually most suitable region again. 

Similarly, if the coding rate-quantization accuracy characteristic of the input 

video comes to 101 D while operating at the operating point B, then the operating point 

moves to the transient operating point E. The coding rate at this time is under the 

lower limit value of the visually most suitable coding rate {the determination in Step 

8203 is 1'YES11
), so that the quantization accuracy is decreased to 104C, for example. 

(Step 8206) Next, frame dropping corresponding to the amount of generated code 

is performed (Step S204), and then next coding is performed. (Step 8201) Thus the 

operating point is set to the visually most suitable operating point F. 

Next, if the coding rate-quantization accuracy characteristic of the input 
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video comes to 101E while operating at the operating point F, the operating point is 

then the transient operating point G. At this time, according to the conventional 

algorithm, as the coding rate is under the lower limit value _103 of the visually most 

suitable coding rate, the quantization accuracy for the next coding is brought to 1040, 

and the operating point is brought to H. On the other hand, in the tenth embodiment, 

since the quantization accuracy value 1040 is under the lower.limit value 104C of the 

quantization accuracy, the determination as to whether the quantization accuracy can 

be decreased or not in Step 8207 is "NO". In this case, a priority area is set, which 
..: 

is quantized without decreasing the quantization accuracy, and the non-priority area 

is quantized with a quantization accuracy which is lower than that for the priority area. 

(Step S208) Then, the area quantized with the quantization accuracy 104C becomes 

smaller so that the amount of generated information decreases, and the coding rate­

quantization accuracy characteristic comes to 101F. As a result, the operating point 

moves to I, which is within the region surrounded by the upper limit value of the 

visually most suitable coding rate, the lower limit value of the visually most suitable 

coding rate and the lower limit value of the quantization accuracy. 

If the operating point does not satisfy the lower limit value of the visually 

most suitable coding rate in the first setting of the priority area, however, the priority 

area is further reduced in the next coding. (Step S208) If the operating point 

exceeds the upper limit of the visually most suitable coding rate (the determination in 

Step S202 is ''YES"), then the priority area is enlarged. (Step $210) If the priority 

area can not be further enlarged (the determination in Step S209 is 11NO"), however, 

the quantization accuracy is moved to 104A. 

This way, according to the tenth embodiment, a coding control method is 

realized in which reproducibility of motion, spacial resolution and noise are most 
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suitably balanced in view of visual properties by simple control. 

The visually most suitable operating region can be narrowed down more as 

the unit control size of the quantization accuracy is made smaller. In this case, 

however, the speed for following the change of the input video becomes slower, and 

if the speed of change of the input video can not be followed, control may be 

diverged. If the unit control size of the quantization accuracy is made larger, the 

speed of following the change of input video increases, but the operating region is 

enlarged and the accuracy of control is deteriorated. Accordingly, it is preferred that 

the unit control size of the quantization accuracy is set so that the accuracy of control 

is around the cognizable limit of the visual properties. 

Although the method of setting the priority area is not discussed in detail, 

it may be set to the area in which a face of a person is displayed, or may be set to 

the center of three divisions of the frame. 

Although the quantization accuracy is decreased for coding of the non­

priority area in the description of the embodiments above, it may be configured so that 

information is not transmitted at all, or the high-frequency component of the input 

video may be eliminated with a prefilter, or the low-frequency component of the OCT 

coefficient only may be coded. 

Or, the coding rate may be corrected with the communication throughput, 

or, it may be constructed so that coding operation and transmission operation are not 

conducted for the non-priority area if the coding rate exceeds a predetermined 

threshold. 

(Eleventh Embodiment) 

In Fig. 7, the transmission control portion 432 outputs data at a certain rate, 
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for example, in the case of the PHS, 32 kbps. When no transmission error occurs 

and no reject is sent from the receiving side, all data read from the transmission buffer 

171 is framed to be outputted. However, for a frame in which an transmission error 

occurs and reject is sent from the receiving side, the frame is read from the 

retransmission buffer 431 to be outputted, not read from the transmission buffer. The 

transmission control portion 432 sends the number of bits -of data read from the 

transmission buffer for the unit time t to the average throughput calculating portion 

711. If the unit time t is a time for transmitting one frame, for example, 20 ms, in the 

case of the frame of 80 byte when the frame has a fixed length, synchronization can 

be easily taken. If it is possible to synchronize with the period of video of the video 

inputting portion 11, it is also possible to synchronize with the coding timing, and If 

the unit time t is _the least common multiple between the transmission frame time and 

the period of the video, it is possible to synchronize with both of them. The average 

throughput calculating portion 711 calculates the mean value of the throughput for the 

constant period of time T from the number of bits read from the transmission buffer 

for the unit time t received from the transmission control portion 432. For a simplified 

calculating method, it is suggested that the mean value obtained by dividing the sum 

of the number of bits for the constant period of time T by the constant period of time 

T is calculated for each of the constant period of time T to be outputted for each of 

the constant period of time T. Since the processing of the method is extremefy easy 

but rough, in the case of the PHS where burst-like errors occur etc., decrease in the 

average throughput in a section where an burst error occurs has an effect on all video 

to be coded during the constant period of time T. Therefore, the constant period of 

time T has to be sufficiently long. For a second calculating method, it is suggested 

that the mean value obtained by dividing the sum of the number of bits for the 



- 168 -

constant period of time T by the constant period of time T is calculated for each of the 

unit time t to be outputted for each of the unit time t. In this case, although the 

processing of the method is complicated, the average throughput is updated for each 

of the unit time t to permit more precise control. 

(Twelfth Embodiment) 

In Fig. 9, the transmission control portion 432 is assumed to output data at 

a certain rate, for example, in the case of the PHS, 32 kbps. The video receiving 

device 151 calculates the number of bits of the video data received -Without error 

during the unit time t. If the unit time t is a time for transmitting one frame, for 

example, 20 ms, in the case of the frame of 80 byte when the frame has a fixed 

length, synchronization can be easily taken. Further, if the video receiving device 151 

has a function of coding and transmitting video, such as the video coding device 150, 

it is possible to synchronize with the coding timing as long as it is possible to 

synchronize with the sampling cycle of the video, and if the unit time t is the least 

common multiple between the transmission frame time and the sampling cycle of the 

video, it is possible to synchronize with both of them. 

Two methods can be suggested for transmitting the number of bits of the 

video data received without error for the constant period of time T. 

In a first method1 the bit number counting portion 151b calculates the 

number of bits Of video data received without error for the constant period of time T 

from the number of bits of the video data received without error for the unit time t from 

the video coding device 150, and transmits the number of bits to the video coding 

device 150 for each of the constant period of time T. In this method, since the 

processing is extremely easy but rough, in the case of the PHS where burst-like errors 
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occur etc. 1 decrease in the average throughput in a section where an burst error 

occurs has an effect on all video to be coded during the constant period of time T. 

Therefore, the constant period of time T has to be sufficiently long. 

In this method, if the unit time t is the constant period of time T, the 

processing can be easier. 

A second calculating method is to calculate, for eacp of the unit time t, the 

sum of the number of bits for the constant period of time T and output the sum for 

each of the unit time t. In this case, although the processing of the method is 
-

complicated, the average throughput is updated for each of the unit time t in the video 

coding device 150 to permit more precise control. 

The average throughput calculating method will be shown in a thirteenth 

embodiment described later. 

(Thirteenth Embodiment) 

In Fig. 9, the transmission control portion 432 is assumed to output data at 

the certain rate, for example! in the case of the PHS, 32 kbps. The video receiving 

device 151 calculates the number of bits of the video data received without error 

during the unit time t. If the unit time t is a time for transmitting one frame, for 

example1 20 ms, in the case of the frame of 80 byte when the frame has a fixed 

length, synchronization can be easily taken. Further1 if the video receiving device 151 

has a function of coding and transmitting video, such as the video coding device 150, 

it is possible to synchronize with the coding timing as long as it is possible to 

synchronize with the sampling cycle of the video, and if the unit time tis the least 

common multiple between the transmission frame time and the sampling cycle of the 

video, it is possible to synchronize with both of them. 
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Two methods can be suggested for calculating the average throughput for 

the constant period of time T. 

In a first method, the bit number counting portion 151 b calculates the 

number of bits of video data received without error for the constant period of time T 

from the number of bits of the video data received without error for the unit time t from 

the video coding device 150, calculates, for each of the constaQt period of time T, the 

mean value obtained by dividing the sum of the number of bits of the constant period 

of time T by the constant period of time T, and outputs the mean value for each of the 
..: 

constant period of time T. In this method, since the processing is extremely easy but 

rough, in the case of the PHS where burst-like errors occur etc., decrease in the 

average throughput in a section where an burst error occurs has an effect on all video 

to be coded during the constant period of time T. Therefore, the constant period of 

time T has to be sufficiently long. 

In this method, if the unit time t is the constant period of time T, the 

processing can be easier. 

A second calculating method is to calculate, for each of the unit time t, the 

. mean value obtained by dividing the sum of the number of bits for the constant period 

of time T by the constant period of time T and output the mean value for each of the 

unit time t. In this case, although the processing of the method is complicated, the 

average throughput is updated for each of the unit time t in the video coding device 

150 to permit the precise control. 

While the invention has been described in detail, the foregoing description 

is in all aspects illustrative and not restrictive. ft is understood that numerous other 

modifications and variations can be devised without departing from the scope of the 

invention. 
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WHAT IS CLAIMED IS: 

1. A video coding device for coding and transmitting a moving picture, 

comprising: 

video input means for forming a video frame from a picture signal and 

outputting the video frame; 

coding means for coding the video frame formed in said video input means; 

a transmission buffer for storing video data of the video frame coded in said 

coding means; 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate; 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means; and 

frame dropping/quantization control means for determining whether to store 

into said transmissiot:l buffer the video data in said temporary buffer and determining 

a quantization step size for a video frame coded next; 

wherein when the amount of information of the video frame stored in said 

temporary buffer is larger than a predetermined frame dropping threshold1 said frame 

dropping/quantization control means performs frame dropping control not to store the 

video data in said temporary buffer into said transmission buffer and sets a 

quantization step size with a quantization step size larger than a quantization step 

size used to code the video frame stored in said temporary buffer and sends the 

quantization step size to said coding means1 and 

said coding means codes the video frame coded next with the quantization 

\l\\l\ll8.'' 
* 
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step size sent from said frame dropping/quantization control means. 

2. The video coding device according to claim 1, wherein when a 

communication error occurs and the video data can not be normally decoded on a 

receiving device side, said transmission control means further makes automatic 

retransmission and sends error information indicating the occurrence of the 

retransmission to said frame dropping/quantization control means, and 

said frame dropping/quantization control means further performs threshold 
..: 

control of lowering the frame dropping threshold for determining whether to store the 

video data in said temporary buffer into said transmission buffer from the 

predetermined value when receiving the notice of error information from said 

transmission control means, and returning the frame dropping threshold to the 

predetermined value when not receiving the notice of error information from said 

transmission control means in a predetermined constant period of time. 

3. The video coding device according to claim 1, wherein said transmission 

control means, further, calculates an average throughput in a predetermined constant 

period of time and sends the average throughput to said frame dropping/quantization 

control means, and 

said frame dropping/quantization control means, further, 

calculates a maximum amount of the information transmittable in a 

maximum permissible delay time on basis of a predetermined maximum permissible 

delay time and the average throughput calculated in said transmission control means, 

and 

uses the calculated maximum amount of the information as said frame 

111111 lllH Ill tl;"U lllf 
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dropping threshold. 

4. The video coding device according to claim 31 wherein said frame 

dropping/quantization control means, further, calculates an average delay time on the 

basis of an average amount of the generated information of the video frame 

transmitted in a constant period of time and said average throughput, and 

uses the calculated average delay time as said maximum permissible delay 

time. 
..: 

5. A video coding device for coding and transmitting a moving picture, 

comprising: 

video input means for forming a video frame from a picture signal and 

outputting the video frame; 

coding means for coding video frame formed in said video input means; 

a transmission buffer for storing the video data coded in said coding means; 

first quantization control means for determining a most suitable quantization 

step size in view of both reproducibility of motion and video quality; 

second quantization control means for controlling a quantization step size 

according to communication conditions; and 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, and when a communication error 

occurs and the video data can not be normally decoded on a receiving device side, 

making automatic retransmission and sending error information indicating the 

occurrence of the retransmission to said second quantization control means; 

wherein said second quantization control means, 

I lll'U\ \llltl 111\1 lm\l ll llll 
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when receiving the notice of error information from said transmission control 

means, sets a quantization step size with a larger quantization step size than a 

quantization step size corresponding to the quantization step size determined in said 

first quantization control means and sends the quantization step size to said coding 

means, and 

when not receiving the notice of said error tnformation from said 

transmission control means in a predetermined constant period of time, sends the 

quantization step size determined in said first quantization control mean§ unchanged 

to said coding means, and 

said coding means codes a video frame coded next with the quantization 

step size sent from said second quantization control means. 

6. The video coding device according to claim 5, further comprising, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, and 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, 

wherein said transmission control means sends said error information 

indicating occurrence of the retransmission further to said frame dropping/quantization 

control means, and 

said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 

.1111\111111111 Riil lllll 111111 
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transmission buffer from a predetermined value when receiving the notice of error 

information from said transmission control means, and returning the frame dropping 

threshold to the predetermined . value when not receiving the notice of error 

information from said transmission control means in a predetermined constant period 

of time, and 

when the amount of information of the video data in said temporary buffer 

is larger than the frame dropping threshold controlled in said threshold control, 

performs frame dropping control of not storing the video data in said temporary buffer 

into said transmission buffer and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in said temporary buffer and sends the quantization step size to said coding 

means. 

7. The video coding device according to claim 6, wherein said transmission 

control means, further, calculates an average throughput in a predetermined constant 

period of time and sends the average throughput to said frame dropping/quantization 

control means, and 

said frame dropping/quantization control means, further, 

calculates a maximum amount of the information transmittable in a 

maximum permissible delay time on basis of a predetermined maximum permissible 

delay time and the average throughput calculated in said transmission control means, 

and 

uses the calculated maximum amount of the information as said frame 

dropping threshold. 

I lllllll 1110 IOI f 111 111111 
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8. The video coding device according to claim 7, wherein said frame 

dropping/quantization control means, further, calculates an average delay time on the 

basis of an average amount of the generated information of the video frame 

transmitted in a constant period of time and said average throughput, and 

uses the calculated average delay time as said maximum permissible delay 

time. 

9. A video coding device in which operating points is predetermined as a 

balance between timewise distortion due to frame dropping according to a coding 

rate, which is a rate of frames transmittable per unit time, and spacial distortion due 

to a quantization step size when low bit rate compression coding a moving picture and 

transmitting the coded video data through a communication line with a low bit rate, 

comprising: 

video input means for forming a video frame from a picture signal and 

outputting the video frame; 

coding means for coding the video frame formed in said video input means; 

a transmission buffer for storing the video data coded in said coding means; 

quantization control means for determining a quantization step size 

corresponding to communication conditions; and 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate; 

wherein said quantization control means calculates an average throughput 

in a predetermined constant period of time, 

calculates the coding rate on the basis of the calculated average throughput 

and the amount of generated information per one frame resulting from coding in said 

111111111111111111 IRI 111111 
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coding means, and 

determines a quantization step size most suitable in view of visual 

properties corresponding to the calculated coding rate and sends the quantization 

step size to said coding means, and 

sends said coding portion a notice to code one video frame when the 

remaining amount of data in said transmission buffer falls bellow a certain threshold . . 

10. The video coding device according to claim 9, further comprising, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, and 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, 

wherein said frame dropping/quantization control means, 

calculates the amount of information transmittable in a maximum 

permissible delay time on the basis of a predetermined maximum permissible delay 

time and the average throughput calculated in said quantization control means, and 

performs frame dropping control not to store the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

frame stored in said temporary buffer is larger than the amount of information 

transmittable in said maximum permissible delay time and sets a quantization step 

size with a larger quantization step size than a quantization step size used to code 

the video frame stored in said temporary buffer and sends the quantization step size 

to said coding mean~. 
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11. The video coding device according to claim 9, further comprising, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, and 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission puffer and determining 

a quantization step size for a video frame coded next, 

wherein said frame dropping/quantization control means, 

-
calculates an average delay time on the basis of an average amount of the 

generated information of the video frame transmitted in a constant period of time and 

the average throughput calculated in said quantization control means, 

calculates the amount of information transmittable in the average delay time 

on the basis of said average throughput and said average delay time, and 

performs frame dropping control of not storing the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

frame stored in said temporary buffer is larger than the amount of information 

transmittable in said average delay time and sets a quantization step size with a 

larger quantization step size than a.quantization step size used to code the video 

frame stored in said temporary buffer and sends the quantization step size to said 

coding means. 

12. The video coding device according to claim 91 wherein when said 

quantization control means calculates said average throughput, the time over which 

the average is calculated is variable according to whether a burst error occurs or not. 

I llllHI 111111 llJI IRI 111111 
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13. The video coding device according to claim 9, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

14. A video coding device for coding and transmitting a moving picture, 

comprising: 

video input means for forming a video frame from a picture signal and 

outputting the video frame; 
..: 

coding means for coding the video frame formed in said video input means; 

a transmission buffer for storing the video data of the video frame coded 

in said coding means; 

quantization control means for determining a quantization step size used 

in coding; 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate; 

motion threshold staring means for storing a motion threshold for 

determining whether motion of an object is large or small; and 

maximum permissible delay time storing means for storing a maximum 

permissible delay time which is a limit of a transmission delay which does nof cause 

visually unnatural impression; 

wherein when the amount of generated information per one frame resulting 

from coding in said coding means is larger than said motion threshold, said 

quantization control means, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding said motion threshold and a quantization step size 

' \lltlll l\llll. \\Ill t\ "" * C L M S * ,. ,. 
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for which the amount of generated information is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding said motion threshold and said quantization ratio, and 

determines a quantization step size transmittable in said maximum 

permissible delay time from the predicted amount of gener.ated information, said 

transmission rate and said maximum permissible delay time and sends the 

quantization step size to said coding means, and 
-

said coding means codes the video frame with the quantization step size 

sent from said quantization control means. 

15. The video coding device according to claim 14, wherein said 

transmission control means, further, calculates an average throughput in a 

predetermined constant period of time and sends the average throughput to said 

quantization control means, and 

if the amount of generated information per one frame resulting from coding 

in said coding means is larger than said motion threshold, said quantization control 

means, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding said motion threshold and a quantization step size 

for which the amount of generated information is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding said motion threshold and said quantization ratio, and 

determines a quantization step size transmittable in said maximum 
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permissible delay time from the predicted amount of the generated information, said 

transmission rate, said average throughput and said maximum permissible delay time 

and sends the quantization step size to said coding means. 

16. The video coding device according to claim 15, wherein when said 

transmission control means calculates said average throughput, the time for obtaining 

the average is variable according to whether a burst error occurs or not. 

17. The video coding device according to claims 15, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

18. A video coding device for coding and transmitting a moving picture, 

comprising: 

video input means for forming a video frame from a picture signal and 

outputting the video frame; 

coding means for coding the video frame formed in said video input means; 

a transmission buffer for storing video data of the video frame coded in said 

coding means; 

quantization control means for determining a quantization step size used 

in coding; 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate; 

motion threshold storing means for storing a motion threshold for 

determining whether motion of an object is large or small; and 

lfllll/1'tfHI 
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ideal curve storing means for storing an ideal curve with predetermined 

operating points most suitable in view of visual properties as a balance between 

timewise distortion due to frame dropping according to a coding rate which is a rate 

of frames transmittable per unit time and spacial distortion due to a quantization step 

size; 

wherein if the amount of generated information per ene frame resulting from 

coding in said coding means is larger than said motion threshold, said quantization 

control means, 
..: 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding said motion threshold and a quantization step size 

for which the amount of generated information is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding said motion threshold and said quantization ratio, 

calculates said coding rate from the predicted amount of the generated 

information and said transmission rate, and 

determines a quantization step size most suitable in view of visual 

properties from the calculated coding rate and said ideal curve and sends the 

quantization step size to said coding means, and 

said coding means codes the video frame with the quantization step size 

sent from said quantization control means. 

19. The video coding device according to claim 18, wherein said 

transmission control means, further, calculates an average throughput in a 

predetermined constant period of time and sends the average throughput to said 
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quantization control means, and 

When the amount of generated information per one frame resulting from 

coding in said coding means is larger than said motion threshold1 said quantization 

control means, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding said motion threshold and a quantization step size . 
the amount of generated information for which is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding said motion threshold and said quantization ratio1 

calculates said coding rate from said predicted amount of the generated 

information, said transmission rate and said average throughput, and 

determines a quantization step size most suitable in view of visual 

properties from the calculated coding rate and said ideal curve and sends the 

quantization step size to said coding means. 

20. The video coding device according to claim 19, wherein when said 

transmission control means calculates said average throughput, the time over which 

the average is obtained is variable according to whether an burst error occurs or not. 

21. The video coding device according to claim 191 wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

22. A video transmission system in which a video coding device for coding 
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and transmitting a moving picture and a video _receiving device for applying certain 

processing to received video data are connected so that they can communicate, 

wherein said video receiving device calculates an error rate of the received 

video data and if the calculated error rate exceeds a certain threshold, transmits an 

error signal to said video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 
..: 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data coded in said coding means, 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, 

first quantization control means for determining a most suitable quantization 

step size in view of both reproducibility of motion and video quality, 

error correction coding means for adding error correcting codes with 

different error correcting capabilities to the video data coded in said coding means, 

and 

second quantization control means for determining a quantization step size 

corresponding to communication conditions and controlling said error correction 

coding means according to said error signal, 

wherein said second quantization control means, 

when receiving said error signal from said video receiving device, sets a 

quantization step size with a larger quantization step size than a quantization step 

size corresponding to the quantization step size determined in said first quantization 

control means and sends the quantization step size to said coding means and outputs 
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a selection signal instructing said error correction coding means to add an error 

correcting code with a high error correcting capability, and 

if not receiving the notice of said error signal in a predetermined constant 

period of time, sends the quantization step size determined in said first quantization 

control means unchanged to said coding means and outputs a selection signal 

instructing said error correction coding means to add an error correcting code with a 

low error correcting capability, 

said coding means codes the video frame with the quantization step size 

sent from said second quantization control means, and 

said error correction coding means adds the error correcting code indicated 

by said selection signal to the video data coded in said coding means. 

23. The video transmission system according to claim 22, wherein said 

video receiving device calculates an average of said error rate calculated in a 

predetermined constant period of time and if the calculated average error rate 

exceeds a certain threshold, sends said error signal to said video coding device . 

. -

24. The video transmission system according to claim 22 or 23, wherein 

said video coding device further comprises, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means1 and 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, 
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wherein said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 

transmission buffer from a predetermined value when receiving the error signal from 

said video receiving device, and when not receiving notice of the error signal in a 

predetermined constant period of time, returning said frame drQPping threshold to the 

predetermined value, and 

if the amount of information of the video data in said temporary buffer is 

larger than the frame dropping threshold controlled in said threshold control, performs 

frame dropping control not to store the video data in said temporary buffer into said 

transmission buffer, and also sets a quantization step size with a larger quantization 

step size than a quantization step size used to code the video frame stored in said 

temporary buffer and sends the quantization step size to said coding means. 

25. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are communicably connected, 

wherein said video receiving device calculates an error rate of the received 

video data and transmits the error rate to said video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data coded in said coding means, 

transmission control means for transmitting the video data in said 
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transmission buffer at a certain transmission rate, 

first quantization control means for determining a most suitable quantization 

step size in view of both reproducibility of motion and video quality, 

error correction coding means for adding error correcting codes with 

different error correcting capabilities to the video data coded in said coding means, 

and 

second quantization control means for determining a quantization step size 

corresponding to communication conditions and controlling said error correction 

coding means according to said error rate, 
..: 

wherein said second quantization control means, 

if the error rate received from said video receiving device exceeds a 

predetermined threshold, sets a quantization step size with a larger quantization step 

size than a quantization step size corresporiding to the quantization step size 

determined in said first quantization control means and sends the quantization step 

size to said coding means, and outputs a selection signal instructing said error 

correction coding means to add the error correcting code with a high error correcting 

capability, and 

if said error rate does not exceed said threshold in a predetermined 

constant period of time, sends the quantization step size determined in said first 

quantization control means unchanged to said coding means and outputs a selection 

signal instructing said error correction coding means to add the error correcting code 

with a low error correcting capability, 

said coding means codes the video frame with the quantization step size 

sent from said second quantization control means, and 

said error correction coding means adds the error correcting code indicated 
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by said selection signal to the video data coded in said coding means. 

26. The video transmission system according to claim 25, wherein said 

second quantization control means, 

calculates an average of the error rate received from said video receiving 

device in a predetermined constant period of time, 

if the calculated average error rate exceeds a predetermined threshold, sets 

a quantization step size with a larger quantization step size than a quantization step 

size corresponding to the quantization step size determined in said first quantization 

control means and sends the quantization step size to said coding means and outputs 

a selection signal instructing said error correction coding means to add the error 

correcting code with a high correcting c~pability, and 

if said average error rate does not exceed said threshold in a 

predetermined constant period of time, sends the quantization step size determined 

in said first quantization control means unchanged to said coding means and outputs 

a selection signal instructing said error correction coding means to add the error 

correcting code with a low error correcting capability. 

27. The video transmission system according to claim 26, wherein said 

video coding device further comprises1 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video. data of the video frame coded in 

said coding means1 and 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 
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a quantization step size for a video frame coded next, 

wherein said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 

transmission buffer from a predetermined value when the average error rate calculated 

in said second quantization control means exceeds a predetermined threshold, and 

returning said frame dropping threshold to the predetermined value when the average 

error rate does not exceeds said threshold in a predetermined constant period of time, 

and 

performs frame dropping control of not storing the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

data in said temporary buffer is larger than the frame dropping threshold controlled 

in said threshold control and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in said temporary buffer and sends the quantization step size to said coding 

means. 

28. The video transmission system according to claim 25, wherein said 

video coding device further comprises, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding meanst and 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, 
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wherein said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 

transmission buffer from a predetermined value when the error rate received from said 

video receiving device exceeds a predetermined threshold, and returning said frame 

dropping threshold to the predetermined value when said error.rate does not exceed 

said threshold in a predetermined constant period of time, and 

performs frame dropping control not to store the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

data in said temporary buffer is larger than the frame dropping threshold controlled 

in said threshold control and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in said temporary buffer and sends the quantization step size to said coding 

means. 

29. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are connected so that they can communicate, 

wherein said video coding device obtains an error rate of the received video 

data, calculates an average of said error rate obtained in a predetermined constant 

period of time, and transmits the calculated average error rate to said video coding 

device, 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 
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coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data coded in said coding means, 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, 

first quantization control means for determining a most suitable quantization 

step size in view of both reproducibility of motion and video quality, 
. 

error correction coding means for adding error correcting codes with 

different error correcting capabilities to the video data coded in said coding means, 

and 

second quantization control means for determining a quantization step size 

corresponding to communication conditions and controlling said error correction 

coding means according to said average error rate, 

wherein said second quantization control means, 

when the average error rate received from said video receiving device 

exceeds a predetermined threshold, sets a quantization step size with a larger 

quantization step size than a quantization step size corresponding to the quantization 

step size determined in said first quantization control means and sends the 

quantization step size to said coding means and outputs a selection signal instructing 

said error correction coding means to add the error correcting code with a high error 

correcting capability, and 

when said average error rate does not exceed said threshold in a 

predetermined constant period of time, sends the quantization step size determined 

in said first quantization control means unchanged to said coding means and outputs 

a selection signal instructing said error correction coding means to add the error 

correcting code with a low error correcting capability, 
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said coding means codes the video frame with the quantization step size 

sent from said second quantization control means, and 

said error correction coding means adds the error correcting code indicated 

by said selection signal to the video data coded in said coding means. 

30. The video transmission system according to claim 29, wherein said . 
video coding device further comprises, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, and 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, 

wherein said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 

transmission buffer from a predetermined value when the average error rate received 

from said video receiving device exceeds a predetermined threshold, and returning 

said frame dropping threshold to the predetermined value when said average error 

rate does not exceed said threshold in a predetermined constant period of time, and 

performs frame dropping control of not storing the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

data in said temporary buffer is larger than the frame dropping threshold controlled 

in said threshold control and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 
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stored in said temporary buffer and sends the quantization step size to said coding 

means. 

31. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are connected so that they can communicate, 

wherein said video receiving device calculates an error rate of the received 

video data and transmits an error signal to said video coding device if the calculated 

error rate exceeds a certain threshold, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data coded in said coding means, 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means1 

frame dropping/quantization control means for determining whether to store 

into said transmission buffer the video data in said temporary buffer and determining 

a quantization step size for a video frame coded next, and 

error correction coding means for adding error correcting codes with 

different error correcting capabilities to the video data in said temporary buffer and 

storing the data in said transmission buffer, 
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wherein said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 

transmission buffer from a predetermined value when receiving said error signal, and 

outputs a selection signal instructing said error correction coding means to add an 

error correcting code with a high error correcting capability, • 

performs threshold control of returning said frame dropping threshold to the 

predetermined value if not receiving notice of said error signal in a predetermined 

constant period of time, and outputs a selection signal instructing said error correction 

coding means to add an error correcting code with a low error correcting .capability, 

and 

performs frame dropping control not to store into said transmission buffer 

the video data in said temporary buffer if the amount of information of the video data 

in said temporary buffer is larger than the frame dropping threshold controlled in said 

threshold control and also sets a quantization step size with a larger quantization step 

size than a quantization step size used to code the video frame stored in said 

temporary buffer and sends the quantization step size to said coding means, and 

said error correction coding means adds the error correcting code indicated 

by said selection signal to the video data coded in said coding means. 

32. The video transmission system according to claim 31, wherein said 

video receiving device calculates an average of said error rate calculated in a 

predetermined constant period of time and if the calculated average error rate 

exceeds a certain threshold, sends said error signal to said video coding device. 
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33. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are communicatably connected, 

wherein said video receiving device calculates an error rate of the received 

video data and transmits the error rate to said video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data eoded in said coding means, 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, and 

error correction coding means for adding error correcting codes with 

different error correcting capabilities to the video data in said temporary buffer and 

storing the data in said transmission buffer, 

wherein said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store into said transmission buffer the video data in said 

temporary buffer from a predetermined value when said error rate exceeds a 
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predetermined threshold, and outputs a selection signal instructing said error 

correction coding means to add the error correcting code with a high error correcting 

capability, 

performs threshold control of returning said frame dropping threshold to the 

predetermined value when said error rate does not exceed the predetermined 

threshold in a predetermined constant period of time, and outputs a selection signal 

instructing said error correction coding means to add the error correcting code with 

a low error correcting capability 1 and 

performs frame dropping control of not storing the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

data in said temporary buffer is larger than the frame dropping threshold controlled 

in said threshold control and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in said temporary buffer and sends the quantization step size to said coding 

means, and 

said error correction coding means adds the error correcting code indicated 

by said selection signal to the video data coded in said coding means. 

34. The video transmission system according to claim 331 wherein said 

video coding device further comprises average error rate calculating means for 

calculating an average error rate which is an average of the error rate received from 

said video receiving device in a predetermined constant period of time, 

wherein said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 
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transmission buffer from a predetermined value when said average error rate exceeds 

a predetermined threshold, and outputs a selection signal instructing said error 

correction coding means to add an error correcting code with a high error correcting 

capability, 

performs threshold control of returning said frame dropping threshold to the 

predetermined value if said average error rate does not exceed the predetermined 

threshold in a predetermined constant period of time, and outputs a selection signal 

instructing said error correction coding means to add an error correcting code with a 

tow error correcting capability, and 

performs frame dropping control of not storing the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

data in said temporary buffer is larger than the frame dropping threshold controlled 

in said threshold control and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in said temporary buffer and sends the quantization step size to said coding 

means, and 

said error correction coding means adds the error correcting code indicated 

by said sel~ction signal to the video data coded in said coding means. 

35. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are communicatably connected, 

wherein said video receiving device obtains an error rate of the received 

video data, calculates an average of said error rate obtained in a predetermined 

constant period of time and transmits the calculated average error rate to said video 
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coding device, and . 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data coded in said coding means, . 
transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, and 

error correction coding means for adding error correcting codes with 

different error correcting capabilities to the video data in said temporary buffer and 

storing the data in said transmission buffer, 

wherein said frame dropping/quantization control means, 

when said average error rate exceeds a predetermined threshold, performs 

threshold control of lowering a frame dropping threshold for determining whether to 

store the video data in said temporary buffer into said transmission buffer from a 

predetermined value, and outputs a selection signal instructing said error correction 

coding means to add an error correcting code with a high error correcting capability, 

when said average error rate does not exceed the predetennined threshold 

in a predetermined constant period of time, performs threshold control of returning 
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said frame dropping threshold to the predetermined value, and outputs a selection 

signal instructing said error correction coding means to add an error correcting code 

with a low error correcting -capability, and 

whe·n the amount of information of the video data in said temporary buffer 

is larger than the frame dropping threshold controlled in said threshold control, 

performs frame dropping control of not storing the video data ii") said temporary buffer 

into said transmission buffer, and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in said temporary buffer and sends the quantization step size to said coding 

means, and 

said error correction coding means adds the error correcting code indicated 

by said selection signal to the video data coded in said coding means. 

36. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are connected such that they can communicate, 

wherein said video receiving device counts the number of bits of data 

correctly received in a predetermined constant period of time and transmits the 

counted number of bits to said video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data coded in said coding means, 

quantization control means for determining a quantization · step size 
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corresponding to communication conditions, and 

transmission control means for transmitting the video data in said 

·transmission buffer at a certain transmission rate and outputting said bit number 

received from said video receiving device to said quantization control means, 

wherein said quantization control means, 

calculates an average throughput in said consta~t period of time on the 

basis of said bit number received from said transmission control means, 

calculates a coding rate on the basis of the calculated average throughput 

and the amount of generated information per one frame resulting from coding in said 

coding means, and 

determines a quantization step size most suitable in view of visual 

properties corresponding to the calculated coding rate and sends the quantization 

step size to said coding means. 

37. The video transmission system according to claim 361 wherein when 

said quantization control means calculates said average throughput, the time for 

obtaining the average is variable according to variation of said number of bits. 

38. The video transmission system according to claims 36, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

39. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are connected so that they can communicate, 
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wherein said video receiving device counts the number of bits of data 

correctly received in a predetermined constant period of time, calculates an average 

throughput from the counted bit number and transmits the average throughput to said 

video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data coded in said coding means, 

quantization control means for determining a quantization step size 

corresponding to communication conditions, and 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission· rate and outputting said average 

throughput received from said video receiving device to said quantization control 

means, 

wherein said quantization control means, 

calculates a coding rate on the basis of the average throughput received 

from said transmission control means and the amount of generated information per 

one frame resulting from coding in said coding means, and 

determines a quantization step size most suitable in view of visual 

properties corresponding to the calculated coding rate and sends the quantization 

step size to said coding means. 

40. A video transmission system in which a video coding device coding and 

transmitting a moving picture and a video receiving device applying certain- processing 
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to received video data are communicatably connected through one or more relay 

stations, 

wherein when detecting an error of the received data, said video receiving 

device makes automatic retransmission between adjacent one of said relay stations 

and itself and transmits retransmission occurrence information indicating the 

occurrence of the retransmission to said video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data coded in said coding means, 

first quantization control means for determining a quantization step size 

most suitable in view of both reproducibility of motion and video quality, 

second quantization control means for controlling a quantization step size 

according to communication conditions, and 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, and when a communication error 

occurs between adjacent one of said relay stations and the video coding device, 

making automatic retransmission between said adjacent relay station and the video 

coding device, and when said transmission control means itself makes retransmission, 

or when it receives said retransmission occurrence information from said video 

receiving device, sending error information indicating the occurrence of the 

retransmission to said second quantization control means, 

wherein said second quantization control means, 

when receiving the notice of the error information from said transmission 
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control means, sets a quantization step size with a larger quantization step size than 

a quantization step size corresponding to the quantization step size determined in 

said first quantization control means and sends the quantization step size to said 

coding means, and 

when not receiving the notice of said error information from said 

transmission control means over a predetermined constant period of time, sends the 

quantization step size determined in said first quantization control means unchanged 

to said coding means, and 

said coding means codes a video frame coded next with the quantization 

step size sent from said second quantization control means. 

41. The video transmission system according to claim 40, wherein said 

video coding device further comprises, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, and 

frame dropping/quantization control means for determining whether to store 

into said transmission buffer the video data in said temporary buffer and determining 

a quantization step size for a video frame coded next, 

wherein said transmission control means sends said error information 

indicating the occurrence of the retransmission further to said frame 

dropping/quantization control means, and 

sajd frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 
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transmission buffer from a predetermined value when receiving notice of the error 

information from said transmission control means, and when not receiving the notice 

of the error information from said transmission control means in a predetermined 

constant period of time, returning said frame dropping threshold to the predetermined 

value, and 

performs frame dropping control of not storing the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

data in said temporary buffer is larger than the frame dropping threshold controlled 

in said threshold control and also sets a quantization step size with a larger 

quantization step size than a quantization step size used to code the video frame 

stored in said temporary buffer and sends the quantization step size to said coding 

means. 

42. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are connected so that they can communicate, 

wherein said video receiving device counts the number of bits of data 

correctly received in a predetermined constant period of time and transmits the 

counted number of bits to said video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data of the video frame coded 

in said coding means, 
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a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, 

frame dropping/quantization control means for determining whether to store 

the video data in said temporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, and 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate and calculating an average 

throughput from said bit number received from said video receiving device, 

wherein said frame dropping/quantization control means, 

calculates the amount of information transmittable in a maximum 

permissible delay time on the basis of a predetermined maximum permissible delay 

time and said average throughput, and 

performs frame dropping control of not storing into said transmission buffer 

the video data in said temporary buffer if the amount of information of the video frame 

stored in said temporary buffer is larger than the amount of information transmittable 

in said maximum permissible delay time and also sets a quantization step size with 

a larger quantization step size than a quantization step size used to code the video 

frame stored in said temporary buffer and sends the quantization step size to said 

coding means. 

43. The video transmission system according to claim 42, wherein said 

frame dropping/quantization control means, further, 

calculates an average delay time on the basis of an average amount of the 

generated information of the video frame transmitted in a constant period of time and 
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said average throughput, and 

uses the calculated average delay time as said maximum permissible delay 

time. 

44. The video transmission system according to claim 42, wherein when 

said transmission control means calculates said average throughput, the time over . 
which average is obtained is variable according to variation of said number of bits. 

45. The video transmission system according to claims 42, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

46. A video transmission system in which a video coding device for coding 

and transmitting a moving picture and a video receiving device for applying certain 

processing to received video data are connected so that they can communicate, 

wherein said video receiving device counts the number of bits of data 

correctly received in a predetermined constant period of time, calculates an average 

throughput from the counted bit number and transmits the average throughput to said 

video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data of the video frame coded 

in said coding means, 
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a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, 

frame dropping/quantization control means for determining whether to store 

into said transmission buffer the video data in said temporary buffer and determining 

a quantization step size of a-video frame coded next, and • 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate and outputting said average 

throughput received from said video receiving device to said frame 

dropping/quantization control means, 

wherein said frame dropping/quantization control means, 

calculates an amount of the information transmittable in a maximum 

permissible delay time on the basis of a predetermined maximum permissible delay 

time and said average throughput, and 

performs frame dropping control not to store the video data in said 

temporary buffer into said transmission buffer if the amount of information of the video 

frame stored in said temporary buffer is larger than the amount of information 

transmittable in said maximum permissible delay time and also sets a quantization 

step size with a larger quantization step size than a quantization step size used to 

code the video frame stored in said temporary buffer and sends the quantization step 

size to said coding means. 

47. A video transmission system in which a video coding device coding and 

transmitting a moving picture and a video receiving device applying certain processing 

to received video data are communicably connected, wherein 
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said video receiving device counts the number of bits of data correctly 

received in a predetermined constant period of time and transmits the counted bit 

number to said video coding device, and 

said video coding device, comprises 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing the video data of the video frame coded 

in said coding means, 

quantization control means for determining a quantization step size used 

in coding, 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate and calculating an average 

throughput from said number of bits received from said video receiving device and 

outputting the average throughput to said quantization control means, 

motion threshold storing means for storing a motion threshold for 

determining whether motion of an object is large or small1 and 

maximum permissible delay time storing means for storing a maximum 

permissible delay time which is a limit of a transmission delay which does not cause 

visually unnatural impression, 

wherein if the amount of generated information per one frame resulting from 

coding in said coding means is larger than said motion threshold, said quantization 

control means, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding said motion threshold and a quantization step size 
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for which the amount of generated information is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding said motion threshold and said quantization ratio, and 

determines a quantization step size transmittable in said maximum 

permissible delay time from the predicted amount of the gene·rated information, said 

average throughput, said transmission rate and said maximum permissible delay time 

and sends the quantization step size to said coding means, and 

said coding means codes the video frame with the quantization step size 

sent from said quantization control means. 

48. The video transmission system according to claim 47, wherein when 

said transmission control means calculates said average throughput, the time for 

averaging is variable according to variation of said number of bits. 

49. The video transmission system according to claims 47, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

50. A video transmission system in which a video coding device coding and 

transmitting a moving picture and a video receiving device applying certain processing 

to received video data are connected such that they can communicate, wherein 

said video receiving device counts the number of bits of data correctly 

received in a predetermined constant period of time, calculates an average_ throughput 

from the counted bit number and transmits the average throughput to said video 
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coding device, and 

said video coding device comprises, 

video input means .for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 

.. a .transmission buffer for storing video data of the video frame coded in said 

coding means, 

quantization control means for determining a quantization step size used 

in coding, 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, and calculating the average 

throughput from said bit number received from said video receiving device to output 

to said quantization control means, 

motion threshold storing means for storing a motion threshold for 

determining whether motion of an object is large or small, and 

maximum permissible delay time storing means for storing a maximum 

permissible delay time which is a limit of a transmission delay which does not cause 

visually unnatural impression, 

wherein when the amount of generated information per one frame resulting 

from coding in said coding means is larger than said motion threshold, said 

quantization control means, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding said motion threshold and a quantization step size 

the amount of generated information for which is to be predictedt 

predicts the amount of information generated when the quantization step 
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size is changed from the amount of information of the video frame exceeding said 

motion threshold and said quantization ratio, and 

determines a quantization step size transmittable in said maximum 

permissible delay time from the predicted amount of the generated information, said 

average throughput, said transmission rate and said maximum permissible delay time 

and sends the quantization step size to said coding means, and 

said coding means codes the video frame with the quantization step size 

sent from said quantization control means. 

51. A video transmission system in which a video coding device coding and 

transmitting a moving picture and a video receiving device applying certain processing 

to received video data are communicably connected, wherein 

said video receiving device counts the number of bits of data correctly 

received in a predetermined constant period of time and transmits the counted bit 

number to said video coding device, and 

said video coding device, comprises 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means, 
. 

a transmission buffer for storing video data of the video frame coded in said 

coding means, 

quantization control means for determining a quantization step size used 

in coding, 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate and calculates an average 

11111111111 IHll 1-1111111 
* C L M S * 



- 212 -

throughput from the number of bits transmission confirmed in a predetermined 

constant period of time and outputting the average throughput to said quantization 

control means, 

motion threshold storing means for storing a motion threshold for 

determining whether motion of an object is large or small, and 

ideal curve storing means for storing an ideal curve with predetermined 

operating points most suitable in view of visual properties as a balance between 

distortion in time due to frame dropping according to a coding rate which is a rate of 

frames transmittable per unit time and spacial distortion due to a quantization step 

size, 

wherein when the amount of generated information per one frame resulting 

from coding in said coding means is larger than said motion threshold, said 

quantization control means, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding said motion threshold and a quantization step size 

for which the amount of generated information is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding said motion threshold and said quantization ratio, 

calculates said coding rate from the predicted amount of the generated 

information, said transmission rate and said average throughput, and 

determines a quantization step size most suitable in view of visual 

properties from the calculated coding rate and said ideal curve and sends the 

quantization step size to said coding means, and 

said coding means codes the video frame with the quantization step size 
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sent from said quantization control means. 

52. The video transmission system according to claim 51, wherein when 

said transmission control means calculates said average throughput, the time over 

which average is obtained is variable according to variation of said number of bits. 

53. The video coding device according to claims 51, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

54. A video transmission system in which a video coding device coding and 

transmitting a moving picture and a video receiving device applying certain processing 

to received video data are connected such that they can communicate, wherein 

said video receiving device counts the number of bits of data correctly 

received in a predetermined constant period of time and calculates an average 

throughput from the counted bit number and transmits the average throughput to said 

video coding device, and 

said video coding device, comprises 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame formed in said video input means1 

a transmission buffer for storing video data of the video frame coded in said 

coding means, 

quantization control means for determining a quantization step size used 

in coding, 
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transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate and outputting said average 

throughput received from said video receiving device to said quantization control 

means, 

motion threshold storing means for storing a motion threshold for 

determining whether motion of an object is large or small, aod 

ideal curve storing means for storing an ideal curve with predetermined 

operating points most suitable in view of visual properties as a balance between 

distortion in time due to frame dropping according to a coding rate which is a rate of 

frames transmittable per unit time and spacial distortion due to the quantization step 

size, 

wherein when the amount of generated information per one frame resulting 

from coding in said coding means is larger than said motion threshold, said 

quantization control means, 

obtains a quantization ratio which is a ratio of a quantization step size used 

to code the video frame exceeding said motion .threshold and a quantization step size 

the amount of generated information for which is to be predicted, 

predicts the amount of information generated when the quantization step 

size is changed from the amount of generated information of the video frame 

exceeding said motion threshold and said quantization ratio, 

calculates said coding rate from the predicted amount of generated 

information, said transmission rate and said average throughput, and 

determines a quantization step size most suitable in view of the visual 

properties from the calculated coding rate and said ideal curve and sends the 

quantization step size to said coding means, and 
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said coding means codes the video frame with the quantization step size 

sent from said quantization control means. 

55. A video transmission system in which a video coding device coding and 

transmitting a moving picture and a video receiving device applying certain processing 

to received video data are connected through one or more relay stations so that they 

can communicate, 

wherein when detecting an error of the received data, said video receiving 

device makes automatic retransmission between adjacent one of said relay stations 

and itself, 

said relay station makes .automatic retransmission between adjacent one 

of said relay stations and itself when detecting an error of received data and transmits 

retransmission occurrence information indicating the occurrence of the retransmission 

to said video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame, 

coding means for coding the video frame farmed in said video input means, 

a transmission buffer for storing video data coded in said coding means, 

first quantization control means for determining a quantization step size 

most suitable in view of both reproducibility of motion and video quality, 

second quantization control means for controlling a quantization step size 

according to communication conditions, and 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, and if a communication error occurs 
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between adjacent one of said relay stations and the video coding device, making 

automatic retransmission between said adjacent relay station and the video coding 

device, and when said transmission control means itself makes a retransmission, or 

when it receives said retransmission occurrence information from said video receiving 

device, sending error information indicating the occurrence of the retransmission to 

said second quantization control means, 

wherein said second quantization control means, 

when receiving the notice of the error information from said transmission 

control means, sets a quantization step size with a larger quantization step size than 

a quantization step size corresponding to the quantization step size determined in 

said first quantization control means and sends the quantization step size to said 

coding means, and 

when not receiving the notice of said error information from said 

transmission control means over a predetermined constant period of time, sends the 

quantization step size determined in said first quantization control means unchanged 

to said coding means, and 

said coding means codes a video frame coded next with the quantization 

step size sent from said second quantization control means. 

56. A video transmission system in which a video coding device coding and 

transmitting a moving picture and a video receiving device applying certain processing 

to received video data are connected through one or more relay stations so that they 

can communicate, 

wherein when detecting an error of the received data. said video receiving 

device makes automatic retransmission between adjacent one of said relay stations 
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and itself, 

said relay station makes automatic retransmission betwe·en adjacent one 

of said relay stations and itself when detecting an error of the received data and 

transmits retransmission occurrence information indicating the occurrence of the 

retransmission to said video coding device, and 

said video coding device comprises, 

video input means for forming a video frame from a picture signal and 

outputting the video frame! 

coding means for coding the video frame formed in said video input means, 

a transmission buffer for storing video data of the video frame coded in said 

coding means, 

transmission control means for transmitting the video data in said 

transmission buffer at a certain transmission rate, 

a temporary buffer disposed between said coding means and said 

transmission buffer for temporarily storing the video data of the video frame coded in 

said coding means, and 

frame dropping/quantization control means for determining whether to store 

the video data in said terpporary buffer into said transmission buffer and determining 

a quantization step size for a video frame coded next, wherein 

said frame dropping/quantization control means, 

performs threshold control of lowering a frame dropping threshold for 

determining whether to store the video data in said temporary buffer into said 

transmission buffer from a predetermined value when receiving notice of the error 

information from said transmission control means, and returning said frame dropping 

threshold to the predetermined value when not receiving the notice of the error 
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information from said transmission control mean~ in a predetermined constant period 

of time, and 

performs frame dropping control of not storing into said transmission buffer 

the video data in said temporary buffer when the amount of information of the video 

frame stored in said temporary buffer is larger than said frame dropping threshold and . 
also sets a quantization step size with a larger quantization step size than a 

quantization step size used to code the video frame stored in said temporary buffer 

and sends the quantization step size to said coding means, and 

said coding means codes the video frame coded next with the quantization 

step size sent from said frame dropping/quantization control means. 

57. A video coding device coding and transmitting a moving picture, 

comprising: 

video coding means for coding a priority area with a first quantization 

accuracy and a non-priority area with a second quantization accuracy in a video area 

to be coded to generate a video coded bit string; 

priority area/non-priority area changing means for detennining and changing 

said priority area and said non-priority area according to the amount of generated 

information of the video coded by said video coding means; and 

transmission control means for transmitting said video coded bit string. 

58. A method for controlling quantization operation when coding a video 

frame in a video coding device in which operating points most suitable in view of 

v\sua\ properties is predetermined as a balance between distortion in time due to 

frame dropping according to a coding rate which is a rate of frames transmittable per 
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unit time and spacial distortion due to quantization accuracy when low bit rate 

compression coding a moving picture and transmitting the coded moving picture 

through a communication line with a low bit rate, comprising: 

a first operation mode in which a quantization accuracy for next coding is 

determined according to the relation in magnitude between a coding rate resulting 

from coding an entire video frame with a certain quantization accuracy and a coding 

rate at a point most suitable in view of the visual properties corresponding to that 

quantization accuracy; and 

a second operation mode in which a video area to be coded is divided into 

a priority area and a non-priority area, the priority area being coded with a relatively 

high first quantization accuracy and said non-priority area being coded with a 

relatively low second quantization accuracy, and the quantization accuracy and sizes 

of the priority area and the non-priority area for the next coding are determined 

according to the relation in magnitude between a coding rate resulting from coding 

with the first and second quantization accuracies and a coding rate at a point most 

suitable in view of the visual properties corresponding to the quantization accuracies, 

wherein when the quantization accuracy determined in said first operation 

mode falls below a predetermined permissible lower limit value of the quantization 

accuracy, the operation mode moves from said first operation mode to .said second 

operation mode, and 

when the size of said priority area determined in said second operation 

mode reaches its maximum, the operation mode moves from said second operation 

mode to said first operation mode. 

59. The quantization control method according to claim 58, wherein the 
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coding rates most suitable in view of the visual properties corresponding to each of 

the quantization accuracies are each determined as a set of points in a region 

surrounded by an upper limit value and a lower limit value, 

in said first and second operation modes, 

the quantization accuracy for the next coding is increased when the coding 

rate resulting from coding with a certain quantization accuracy exceeds said upper 

limit value, 

the quantization accuracy for the next coding is decreased when the coding 

rate resulting from coding with a certain quantization accuracy falls below said lower 

limit value, and 

when the coding rate resulting from coding with a certain quantization 

accuracy is within the region between said upper limit value and said lower limit value, 

the quantization accuracy for the next coding is not changed. 

60. The quantization control method according to claim 59, wherein a 

minimum size of the quantization accuracy when changed in said first and second 

operation modes is chosen to a size not less than a value at which a difference of 

spacial distortion is visually recognizable. 

61. The video coding device according to claim 3, wherein when said 

transmission control means calculates said average throughput, the time over which 

average is obtained is variable according to whether a burst error occurs or not. 

62. The video coding device according to claim 3, wherein said 

predetermined constant period of time for calculating said average throughput is not 
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less than 300 msec. 

63. The video coding device according to claim 7, wherein when said 

transmission control means calculates said average throughput, the time over which 

the average is obtained is variable according to whether a burst error occurs or not. 

64. The video coding device according to claim 7, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

65. The video transmission system according to claim 46, wherein said 

frame dropping/quantization control means, further, 

calculates an average delay time on the basis of the average amount of the 

generated information of the video frame transmitted in a constant period of time and 

said average throughput, and 

uses the calculated average delay time as said maximum permissible delay 

time. 

66. The video transmission device according to claim 46, wherein when 

said video receiving device calculates said average throughput, the time over which 

average is obtained is variable according to variation of said number of bits of the 

data correctly received. 

67. The video transmission system according to claim 46, wherein said 

predetermined constant period of time for calculating said average throughput is not 
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less than 300 msec. 

68. The video transmission -system according to claim 50, wherein when 

said video receiving device calculates said average throughput, the time for obtaining 

the average is variable according to variation of said number of bits of data correctly 

received. 

69. The video transmission system according to claim 50, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 

70. The video transmission device according to claim 54, wherein when 

said video receiving device calculates said average throughput, the time over which 

average is obtained is variable according to variation of the number of bits of correctly 

received data. 

71. The video transmission system according to claim 54, wherein said 

predetermined constant period of time for calculating said average throughput is not 

less than 300 msec. 
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72. The video coding device according to claim 10, wherein when said 

quantization control means calculates said average throughput, the time for calculating 

the average is variable according to whether burst errors occur or not. 

73. The video coding device according to claim 11, wherein when said 

quantization control means calculates said average throughpu~ the time for calculating . 
the average is variable according to whether burst errors occur or not. 

7 4. The video coding device according to claim 10, wherein said 

predetermined certain time for calculating said average throughput is not less than 

300 msec. 

75. The video coding device according to claim 11, wherein said 

predetermined certain time for calculating said average throughput is not less than 

300 msec. 

76. The video coding device according to claim 4, wherein when said 

transmission control means calculates said average throughput, the time for 

calculating the average is variable according to whether burst errors occur or not. 

77. The video coding device according to claim 4, wherein said 

predetennined 

certain time for calculating said average throughput is not less than 300 msec. 
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78. The video coding device according to claim 8, wherein when said 

transmission control means calculates said average throughput, the time for 

calculating the average is variable according to whether burst errors occur or not. 

79. The video coding device according to claim 8, wherein said 

predetermined 

certain time for calculating said average throughput is not less than 300 msec. 

80. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein the average throughput for said certain time 

is calculated on the basis of the amount of data outputted in a unit time t from said 

transmission buffer which temporarily stores the coded data. 

81. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein the average throughput for said certain time 

is calculated as each of said certain time passes, by dividing by said certain time the 

amount of data outputted for said certain time, which is obtained by accumulating the 

amount of data outputted in the unit time t for said certain time, as each of said 

certain time passes. 

82. The video roding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein as each of a unit time passes, by dividing by 

said certain time the amount of data outputted in said certain time, which is the result 

of accumulating the amount of data outputted in said unit time t between a present 

time and said certain time prior to the present time t, the average throughput for the 
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certain time is calculated as each of said unit time t passes. 

83. The video coding device according to any of claims 3 to 4, 7 to 13, 15 

to 17, 19 to 21, 61 to 64, or 72 to 79, wherein the average throughput for certain time 

is calculated on the basis of the amount of data outputted in a unit time t which is 

equal to the video frame period of the coded video from said transmission buffer 

temporarily storing the coded data. 

84. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein the average throughput for said certain time 

is· calculated as each of said certain time passes, by dividing by said certain time the 

amount of data outputted for said certain time, which is obtained by accumulating the 

amount of data outputted in the unit time t equal to a video frame period of the coded 

video for said certain time, as each of said certain time passes. 

85. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein as each of the unit time t equal to the video 

frame period of the coded video passes, by dividing by said certain time the amount 

of data outputted for said certain time, which is the result of accumulating the amount 

of data outputted in said unit time t between said certain time prior to the present time 

to the present time, the average throughput for a certain time is calculated as each 

of said unit time t passes. 

86. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein the average throughput for said certain time 
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is calculated on the basis of the amount of data outputted in a unit time t equal to a 

one frame time of the transmitted frames from said transmission buffer temporarily 

storing the coded data. 

87. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein the average throughput for said certain time 

is calculated as each of said certain time passes, by_dividing by said certain time the 

amount of data outputted for said certain time, which is the result of accumulating for 

said certain time the amount of data outputted in the unit time t equal to the one frame 

time of the transmitted frames. 

88. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein as each of a unit time equal to the one frame 

time of the transmitted frames passes, by dividing by said certain time the amount of 

data outputted for said certain time, which is the result of accumulating the amount 

of data outputted in said unit time t between said certain time prior to the present time 

and the present time, the average throughput for said certain time is calculated as 

each of said unit time t passes. 

89. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein the average throughput for said certain time 

is calculated on the basis of the amount of data outputted for a unit time t which is 

equal to a least common multiple of the video frame period of the coded video and 

the one frame time of the transmission frames from said transmission buffer 

temporarily storing the coded data. 
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90. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein by dividing by said certain time the amount 

of data outputted for said certain time, which is obtained by accumulating for said 

certain time the amount of data outputted in the unit time t equal to the least common 

multiple of the video frame period of the coded video and the one frame time of the 

transmission frames, as each of said certain time passes, the average throughput for . 
said certain time is calculated as each of said certain time passes. 

91. The video coding device as in any of claims 3 to 4, 7 to 13, 15 to 17, 

19 to 21, 61 to 64, or 72 to 79, wherein as each of the unit time equal to the least 

common multiple of the video frame period of the coded video and the one frame time 

of the transmitted frames passes, by dividing by· said certain time the amount of data 

outputted for said certain time, which is the result of accumulating the amount of data 

outputted in said unit time t between said certain time before the present time and the 

present time, the average throughput for said certain time is calculated as each of 

said unit time t passes. 

92. The video transmission system according to claim 39, wherein when 

said video receiving device calculates the average throughput, the time for calculating 

the average is variable according to variation of the number of bits of correctly 

received data. 

93. The video transmission system according to claim 39, wherein said 

predetermined certain time for calculating said average throughput is not less than 
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300 msec. 

94. An average throughput calculation method, wherein an average 

throughput for a certain time T is calculated on the basis of an amount of data 

outputted in a unit time t from a transmission buffer temporarily storing coded data. 

95. The average throughput calculation method according to claim 94, 

wherein a period in which the amount of data outputted in said unit time t is shorter 

than a predetermined threshold is detected from said transmission buffer and taken 

as said certain time T. 

96. The average throughput calculation method according to claim 94, 

wherein said average throughput for said certain time Tis calculated as each of said 

certain time T passes, by dividing by said certain time T the amount of data outputted 

for said certain time T, which is obtained by accumulating the amount of data 

outputted in said unit time t for said certain time T, as each of said certain time T 

passes. 

97. The average throughput calculation method according to claim 96, 

wherein the period in which the amount of data outputted in said unit time t is smaller 

than the predetermined threshold is detected from said transmission buffer and taken 

as said certain time T. 

98. The average throughput calculation method according to claim 94, 

wherein the average throughput for said certain time T is calculated as each of said 
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unit time t passes, by dividing by said certain time T the amount of data outputted for 

said certain time T, which is obtained by accumulating the amount of data outputted 

in said unit time t between a present time and said certain time T prior to the present 

time, as each of said unit time t passes. 

99. The average throughput calculation method according to claim 98, 

wherein the period in which the amount of data outputted in said unit time t is smaller 

than the predetermined threshold is detected from said transmission buffer and taken 

as said certain time T. 

100. The average throughput ealculation method as in any of claims 94 to 

98, wherein said unit time t is taken as the video frame period of the coded video. 

101. The average throughput calculation method as in any of claims 94 to 

98, wherein said unit time t is taken as the one frame time of the transmission frames. 

102. The average throughput calculation method as in any of claims 94 to 

98, wherein said unit time t is taken as a least common multiple of the video frame 

period of the coded video and the one frame time of the transmission frames. 

103. The video coding device as in any of claims 12, 16, 20, 61, 63, 72 to 

73, 76, or 78, wherein a period in which the amount of data outputted in an unit time 

tis smaller than a predetermined threshold is detected from said transmission buffer 

temporarily storing the coded data and taken as said averaging time used in 

calculating the average throughput. 
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104. The video coding device as in any of claims 12, 16, 20, 61, 63, 72 to 

73, 76, or 78; wherein the period in which the amount of data outputted in a unit time 

t equal to a one frame time of transmission frames is smaller than the predetermined 

threshold is detected from said transmission buffer temporarily storing the coded data 

and taken as said averaging time used in calculating the average throughput. 

105. The video coding device as in any of claims 12, 16, 20, 61, 63, 72 to 

73, 76, or 78, wherein a period in which the amount of data outputted in a unit time 

t equal to a video frame period of coded video is smaller than the predetermined 

threshold is detected from said transmission buffer temporarily storing the coded data 

and taken as said averaging time used in calculating the average throughput. 

106. The video coding device as in any of claims 12, 16, 20, 6_1, 63, 72 to 

73, 76, or 78, wherein the period in which the amount of data outputted in a unit time 

t equal to a least common multiple of the video frame period of the coded video and 

the one frame time of the transmission frames is smaller than the predetermined 

threshold is detected from said transmission buffer temporarily storing the coded data 

and taken as said averaging time used in calculating the average throughput. 

107. The video transmission system according to claim 39, wherein when 

said video receiving device calculates said average throughput, the time for 

calculating the average is variable according to variation of said number of bits 

correctly received data. 
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108. The video transmission system according to claim 39, wherein said 

predetermined certain time for calculating said average throughput is not less than 

300 msec. 

109. The video transmission system as in any of claims 36 to 38, 42 to 45, 

47 to 49, or 51 to 53, wherein the number of bits received without errors for said 

certain time, which is obtained by ,as each of said certain time passes, accumulating 

for said certain time the number of bits received without errors for a predetermined 

unit time t, is sent to said video coding device as each of said certain time passes. 

110. The video transmission system as in any of claims 39, 46, 50, 54, 65 

to 71, or 107 to 108, wherein ,as each of said certain time passes, by dividing by said 

certain time the number of bits received without errors for said certain time, which is 

obtained by accumulating for said certain time the number of bits received without 

errors for the predetermined unit time t, the average throughput for said certain time 

is sent to said video coding device as each of said certain time passes. 

111. The video coding deice as in any of claims 36 to 38, 42 to 45, 47 to 

49, or 51 to 53, wherein the number of bits received without errors for said certain 

time, which is obtained by ,as each of the predetermined unit time t passes, 

accumulating the number of bits received without errors for said unit time t between 

said certain time before a present time and the present time, is sent to said video 

coding device as each of said unit time t passes. 

112. The video transmission system as in any of claims 39, 46, 50, 54, 65 
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to 71, or 107 to 1081 wherein 1as each of the predetermined unit time passes! by 

dividing by said certain time the bit number received without errors for said certain 

time, which is obtained by accumulating the bit number received without errors for 

said unit time t between said certain time before the present time and the present 

time, the average throughput for said certain time is sent to said video coding device 

as each of said unit time t passes. 

113. The video transmission system as in any of claims 36 to 38, 42 to 45, 

47 to 49, or 51 to 53, wherein said video receiving device has the same function of 

coding to transmit videos as said video coding device does, and the bit number 

received without errors for said certain time1 which is obtained by ,as each of said 

certain time passes, accumulating for said certain time the bit number received without 

errors for the unit time t equal to a video frame period of the coded videos 1 is 

transmitted to said video coding device as each of said certain time passes. 

114. The video transmission system as in any of claims 39, 46, 501 541 65 

to 71, or 107 to 108, wherein said video receiving device has the same function of 

coding to transmit videos as said video coding device does, and 

as each of said constant period of time passes, by dividing by said 

constant period of time the bit number received without errors for said constant period 

of time1 which is the result of accumulating the bit number received without errors for 

the unit time t equal to the video frame period of the coded videos for said constant 

period of time, an average throughput for said constant period of time is sent to said 

video coding device as each of said constant period of time passes. 
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115. The video transmission system as in any of claims 36 to 38, 42 to 451 

47 to 49, or 51 to 53, wherein said video receiving device has the same function of 

coding to transmit videos as said video coding device does, and 

the bit number received without errors for said constant period of time, 

which is the result of , as each of the unit time t equal to the video frame period of the 

coded videos passes, accumulating the bit number receiveq without errors for said 

unit time t which is between said constant period of time before the present time and 

the present time, is sent to said video coding device as each of said unit time t 

passes. 

116. The video transmission system as in any of claims 39, 46, 50, 541 65 

to 71, or 107 to 108, wherein said video receiving device has the same function of 

coding to transmit videos as said video coding device does, and 

as each of the unit time t equal to the video frame period of the coded 

videos passes, by dividing by said constant period of time the bit number received 

without errors for said constant period of time, which is the result of accumulating the 

bit number received without errors for said unit time t which is between said constant 

period of time prior to the present time and the present time, the average throughput 

for said constant period of time is sent to the video coding device as each of said unit 

time t passes. 

117. The video transmission system as in any of claims 36 to 38, 42 to 45, 

47 to 49, or 51 to 53, wherein the bit number received without errors for said constant 

period of time, which is the result of, as each of said constant period of time passes, 

accumulating the bit number received without errors for the unit time t equal to the 
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one frame time of the transmitted frames for said constant period of time is sent to 

said video coding device as each of said constant period of time passes. 

118. The video transmission system as in any of claims 39, 46, 50, 54, 65 

to 71, or 107 to 108, wherein, as each of said constant period of time passes, by 

dividing by said constant period of time the bit number receive0 without errors for said 

constant period of time, which is the result of accumulating the bit number received 

without errors for the unit time t equal to the one frame time of the transmitted frames 

for said constant period of time, the average throughput for said constant period of 

time is sent to said video coding device as each of said constant period of time 

passes. 

119. The video transmission system as in any of claims 36 to 38, 42 to 45, 

47 to 49, or 51 to 53, wherein the bit number received without errors for said constant 

period of time, which is the result of, as each of the unit time t equal to the one frame 

time of the transmission frames passes, accumulating the bit number received without 

errors for said unit time t between said constant period of time before the present time 

and the present time, is sent to said video coding device as each Of said unit time t 

passes~ 

120. The video transmission system as in any of claims 39, 46, 50, 54, 65 

to 71, or 107 to 108, wherein, as each of the unit time t equal to the one frame period 

of the transmitted frames passes, by dividing by said constant period of time the bit 

number received without errors for said constant period of time, which is obtained by 

accumulating the bit number received without errors for said unit time t between said 
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constant period of time before the present time and the present time, the average 

throughput for said constant period of time is sent to said video coding device as each 

of said unit time t passes. 

121. The video transmission system as in any of claims 36 to 38, 42 to 45, 

47 to 49, or 51 to 53, wherein said video receiving device has the same function of 

coding to transmit videos as said video coding device does, and 

the bit number received without errors for said constant period of time, 

which is obtained, as each of said constant period of time passes, by accumulating 

the bit number received without errors for the unit time t equal to the least common 

multiple of the video frame time of the coded videos and the one frame time of the 

transmitted frames for said constant period of time, is sent to said video coding device 

as each of said constant period of time passes. 

122. The video transmission system as in any of claims 39, 46, 50, 54, 65 

to 71, or 107 to 108, wherein said video receiving device has the same function of 

coding to transmit videos as said video coding device does, and 

as each of said constant period of time passes, by dividing by said constant 

period of time the bit number received without errors for said constant period of time, 

which is the result of accumulating the bit number received without errors for the unit 

time t equal to the least common multiple of the video frame period of the coded 

videos and the one frame time· of the transmitted frames for said constant period of 

time, the average throughput for said constant period of time is transmitted to said 

video coding device as each of said constant period of time passes. 
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123. The video transmission system as in any of claims 36 to 38, 42 to 45, 

47 to 49, or 51 to 53, wherein said video receiving device has the same function of 

coding to transmit the videos as said video coding device does, and 

the bit number received without errors for said constant period of time, 

which is the result of, as each of the unit time t equal to the least common multiple 

of the video frame period of the coded videos and the one frame time of the 

transmitted frames passes, accumulating the bit number received without errors for 

said unit time t between said constant period of time before the present time and the 

present time, is transmitted to said video coding device as each of said unit time t 

passes. 

124. The video transmission system as in any of.claims 39, 46, 50, 54, 65 

to 71, or 107 to 108, wherein said video receiving device has the same function of 

coding to transmit videos as said video coding device does, and 

as each of the unit time t equal to the least common multiple of the video 

frame time of the coded videos and the one frame time of the transmitted frames 

passes, by dividing by said constant period of time the bit number received without 

errors for said constant period of time, which is the result of accumulating the bit 

number received without errors for said unit time t between said constant period of 

time before the present time and the present time, the average throughput for said 

constant period of time is sent to said video coding device as each of said unit time 

t passes. 

125. An average throughput calculation method for calculating an average 

throughput in a data transmission system in which a coding device for coding to 
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transmit data and 

a receiving device for applying certain processing to received data are connected so 

that they can communicate, 

wherein said receiving device transmits the bit number received without 

errors for said constant period of time T, which is the result of, as each of a 

predetermined constant period of time T passes, accumulating \he bit number received 

without errors for a predetermined unit time t for said constant period of time T, to said 

coding device as each of said constant period of time T passes, and 

said coding device calculates the average throughput for said constant 

period of time T on the basis of the bit number received from said receiving device. 

126. An average throughput calculation method for calculating the average throughput 

in a data transmission system in which a video coding device for coding to transmit 

data and a receiving device for applying certain processing to received data are 

connected so that they can communicate1 

wherein by dividing by said constant period of time T the bit number 

received without errors for said constant period of time T as each of a predetermined 

constant period of time T passes, which is the result of accumulating the bit number 

received without errors for a predetermined unit time t for said constant period of time 

T, said receiving device calculates the average throughput for said constant period 

of time T as said constant period of time T passes. 

127. An average throughput calculation method for calculating the average 

throughput in a data transmission system in which a coding device for coding and 

transmitting data and a receiving device for applying certain processing to received 
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data are connected so that they can communicate, 

wherein said video receiving device transmits the bit number received 

without errors for a predetermined constant period of time T, which is the result of 

accumulating1 as each of the predetermined unit time t passes, the bit number 

received without errors for said unit time t between said constant period of time T 

before a present time and the present time, to said coding device as each of said unit 

time t passes, and 

said coding device calculates the average throughput for said constant 

period of time T on the basis of the bit number received from said receiving device. 

128. An average throughput calculation method for calculating the average 

throughput in a data transmission system in which a coding device for coding to 

transmit data and a receiving device for applying certain processing to received data 

are connected so that they can communicate, 

wherein said receiving device divides, as each of a predetermined unit time 

t passes, by a predetermined constant period of time T the bit number received 

without errors for said constant period of time T, which is the result of accumulating 

the bit number received without errors for said unit time t between said constant 

period of time T before the present time and the present time, to calculate the average 

throughput for said constant period of time T as each of said unit time t passes. 

129. The average throughput calculation method as in any of claims 125 

to 128, wherein said unit time t is taken as a one frame time of the transmitted frames. 

130. The average throughput calculation method as in any of claims 125 
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to 128, wherein said receiving device, further, has the same function of coding to 

transmit data as said coding device does, and takes said unit time t as the data frame 

period of the coded data. 

131. The average throughput calculation method as in any of claims 125 

to 128, wherein said receiving device, further, has the same function of coding to 

transmit data as said coding device does, and taking said unit time t as the least 

common multiple of the data frame period of the coded data and the one frame time 

of the transmitted frames. 

132. The video transmission system according to claim 39, wherein said 

video receiving device makes the time for averaging is variable according to whether 

a burst error occurs or not when the average throughput is calculated. 

133. The video transmission system according to claim 46, wherein said 

video receiving device makes the averaging time is variable according to whether 

burst errors occur or not when said average throughput is calculated. 

134. The image transmission system according to claim 50, wherein said 

video receiving device makes the time for averaging is variable according to whether 

burst errors occur or not when said average throughput is calculated. 

135. The image transmission system according to claim 54, wherein said 

video receiving device makes the time for averaging is variable according to whether 

burst errors occur or not when said average throughput is calculated. 

\ ll\llt \l\1\111\1 \\II \l tll\ 
* C L M S * 



- 240 -

136. The video transmission system as in any of claims 132 to 135, wherein 

a period in which the bit number received without errors for a predetermined unit time 

t is smaller than a predetermined threshold is detected and taken as said averaging 

time for use in calculating the average throughput. 

137. The video transmission system according to aoy of claims 132 to 135, 

wherein the period in which the bit number received without errors for the unit time 

t equal to the one frame time of the transmitted frames is smaller than the 

predetermined threshold is detected and taken as said averaging time used for 

calculating the average throughput. 

138. The video transmission system as in any of claims 132to135, wherein 

said video receiving device has the same function of coding and transmitting videos 

as said video coding device does, the period in which the bit number received without 

errors for the unit time t equal to the video frame period of the coded videos is smaller 

than the predetermined threshold is detected and taken as said averaging time used 

for calculating the average throughput. 

139. The video transmission system as in any of claim 132 to 135, wherein 

said video receiving device has the same function of coding to transmit videos as said 

video coding device does, the period in which the bit number received without errors 

for the unit time t equal to a least common multiplex between the video frame period 

of the coded videos and the one frame time of the transmission frames is smaller than 

the predetermined threshold is detected and taken as said averaging time used for 
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calculating the average throughput. 
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