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Field of the Invention 

The present invention concerns methods and apparatus for the 

synthesis of images to be utilized on.the termi~ls o~ vtdeo 

communication systems, especially those methods and apparatus 

which are used for the sending and receiving through 

communication lines· ·of multiple images of writings or hand 

movements on a desktop of multipie users separated in~o remote 

locations. The images are synthesized~ and with the use of 

display apparatus, it is possible for user to point with one's 

finger or pen and to write words at the desired location in the 

writings on their respective desktops. Such apparatus would make 

it possible to perform group work such as office work, design 

work. or software design on the individual desktops of the 

respective users. 

Related Technology 
..,.. ... , 

Up until now, there has been a video communication terminal 

which is able to send and rece'ive through communication lines 

video images of hand movements on the desktops of multiple ·users 

who are stationed at separate locations. The terminal offers a 

shared drawing space in which each person's video image is 

synthesized translucently, so that it is possible to see through. 

Displayed on· a m9nitor, it is possible for many people to 

simultaneously give directions for the desired location on the 
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video image by using a finger or a pen, as we11.as writing in 

words (see Japanese Patent Application Laid-Open Publication No. 

4-119,087). 

Fig. 24 shows a block diagram of the structure of. a video 

communication system which utilizes this kind of video 

communication terminal. In Fig. 24, the two video communication 

terminals la and lb are able to communicate in two directions 

through a communication line 2. The video communication · 

terminals la and lb are each made up of video image input 

apparatuses 3a and 3b, video image syn.thesis apparatuses 4a and 

4b. display apparatuses 5a and Sb; and video image communication 

apparatuses Sa and Sb respectively. The video image input 

apparatuses 3a and 3b comprise video cameras, which take image of 

each person•s desktop. and, for examp1e, output the video images 

7a and 7b shown in Fig. 25. The video image synthesis apparatus 

4a carries out a translucent synthesis, so that the images are 

able to be seen through, of the video image 7a received directly 

from the video image input apparatus 3a and the video image 7b, 

which is received through the video image commUn.ication apparatus 

6a and the. communication-line 2 from the video image · 

commim.ication apparatus 6b, which in turn received the image from 

the video image input apparatus 3b. In this way, the display 

apparatus Sa receives video image 8 as seen in Fig. 25. 

Similarly, the video image synthesis apparatus 4b carries out a 

translucent synthesis, of the video image 7b received directly 

from the video image input apparatus 3b and the video image 7a, 

which is received through the video image communication apparatus 

Sb and the communication line 2 from the video image 

communication.apparatus Sa, which in turn received the image from 
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the video image input apparatus 3a. In this way, the display 

apparatus Sb receives the video image 8 as seen in Fig. 2S. 

Next. the image synthesis method used by the image synthesis 

apparatuses 4a and 4b of the video communication system mentioned 

above (designated Pri_or Image Synthesis Method 1 from here on) 

wi11 be explained. Regarding Prior Image Synthesis Method 1,· 

suppose a synthesized image P is created by synthesizing two 

images Pl and P2, each of which have (XxY)_ (X and Y ~re_ natura1 

numbers) pixels, at arbitrary synthesis ratios. Suppose_the 

pixels which lie on the coordinates (x,y) (l:a;;x:S:X, l:S:y:S:Y, x and 

y are natural numbers) on each image Pl, P2, and P are designated 

P1xy• P2xy• and Pxy respectively. °If the synthesis ratio between 

the image Pl and P2 is set at w1 :w2 (w1+w2=1, w1>0, w2>0), the 

image synthesis is carried out by using equation (1) on the 

pixels which are positioned at (x,y) of each image. 

Pxy=W1P1xy+W2P2xy (1) 

Prior Image Syn.thesis Method 1- is explained using the flow 

chart in Fig. 26 as a reference. First. in step SAl, the 

register y to vary the y coordinates is set at an initial_ value 

of "1"; similarly, in step SA2, the register x to vary the x 

coordinates is set at ap. initial value of "1 "-. Next. in step 

SA3, after carrying out the image synthesis. using e.quation (1) 

for t~e set x and y coordinates, the procedure advances to step 

SA4, in which "1" is added to the value of the register x. In 

step SAS, it is determined whether or not·the value of register x 

is greater than the maximum value X, and if the result is "NO", 

then the procedure returns to step SA3. Then, the procedure in 

steps SA3 and SA4 is repeated until the value of the register x 

becomes greater than the maximum value X. When the value of the 
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register x becomes greater than the maximum x .. the result of step 

SAS becomes "YES", and the procedure advances to step SAS. In 

step SAS, "1" is.added to the value of the register y. In step 

SA7, it is determined whether or not the value of the register y 

is greater than the maximum value Y, and if the result is "NO", 

then the procedure returns to step SA2. Then, the procedure in 

steps SA2-SAS is repeated Un.til the ·value of the register y 

becomes greater than the maximum value Y. .When the value of the 

register y becomes greater than the maximum Y, the result of step 

SA7 becomes "YES", and the procedure ends. 

In Fig., 27, the result in the case when Prior Image 

Synthesis Method 1 is used to create a translucent synthesized 

image is shown symbolical-ly. In Fig. 27. if the synthesis ratio 

of image 9a and 9b is 0.5:0.5, then as sh~wn in image 10, the 

synthesis of a black pixel and a white pixel (white pixel = 1, 

black pixel = O) becomes a gray (0.5) pixel. 

Because of this, when synthesizing two video images of 

desktops using Prior Image Synthesis Method 1; as seen in Fig. 

25, the contrast of the drawings of both sides drops, .and. there 
. . 

was often a problem in seeing document and drawings clearly. In 

addition, as shown in Fig. 24, the two image communication 

terminals 1a and lb are connected through the communication line 

2 and each one synthesizes two image$, but when the number of 

images to be synthesized increas~s due to the addition of more 

video communication terminals, the contrast decreases; and 

therefore, regarding the aforementioned Prior Image Synthesis 

Method 1, it was difficult to put into practice a video 

communication system which could synthesize several video images 

by connecting several separate locations through communication 
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lines. 

Additionally, regarding the aforementioned Prior Image 

Synthesis Method 1, when sharing document by means of a video 

image, for example, if a low-volume digital line such as N-ISDN 

is.used for the communication line 2, then upon compression ·or 

decompression of the video image the quality drops sharply, and 

often, when u~ed with business docWQent, small words would become. 

illegible. 

In order to solve the problems in the aforementioned Prior 

Image Synthesis Method .1, ther~ is another image synthesis method 

(designated Prior Image Synthesis· Method 2) which adds the 

following technology to Prior Image Synthesis Method 1. This 

Prior Image SYllthesi-s Method 2 has technology which adds a 

apparatus which preserves the document by sending it as high­

precision still images, then translucently synthesizes these . 

high-precision still images with the video images from each video 

communication terminal (see Japanese Patent Application Laid-Open 

·Publication No. 6-153,192). 

Fig. 28 shows a block diagram of a structural example of a 

video commu.D.ication system which uses Prior Image Synthesis 

Method 2. In Fig. 28, the two video communication terminals 9a 

and 9b are connected by a communication line 10 and are able to 

communicate in either direction. The video cominunication 

terminals 9a and 9b are made up of video image input apparatuses 

lla and llb, still image memories 12a and 12b, image synthesis 

apparatuses 13a and 13b, display apparatuses 14a and 14b, and 
.. 

video/still image communication apparatuses 15a and 15b 

respectively. The video image input apparatuses lla and llb 

comprise high-resolution cameras which are able to capture a 
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Next, the Prior Image Synthesis Method 2 is explained with 

reference to Fig. 28. First, in the video communication terminal 

9a, in order to use the document in both video communication 

apparatus 9a and 9b, the document which is on a desktop is 

captured by the video image _input apparatus lla, then a single 

frame of. the captured image is stored in the still image memory 

12a ~s a still image. Next, the video/still image communication 

apparatus 15a sends the still image, which was stored in the 

still image memory 12a, through the communication line 10 to the 

video communication terminal 9b. The video communication 

terminal 9b stores the still image, which was received by the 

video/still image communication apparatus 15b from the video 

communication terminal 9a, in the still image memory 12b. 

Next, in the video communication terminal 9a, the desktop is 

captured by the video image input apparatus lla, the captured 

video image is sent to the video communication terminal 9b 

through the communication line 10 by the video/still image 

communication apparatus 15~. Meanwhile, the still image which 

was held in the still image memory 12a, the video image which was 

captured by the video image input apparatus lla, and the video 

image from the video communication terminal 9b, which was 

obtained through the video/still image communication apparatus 

15a, are combined translucently, so that each image is able to be 

seen, by the image synthesis apparatus 13a, and displayed on the · 

display apparatus 14a. 

Similarly, in the video communication terminal 9b, the 

desktop is captured by the video image input apparatus llb, the 

captured video image is sent to the video communication terminal 
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9a through the communication line 10 by the video/still image 

communication apparatus 15b. Meanwhile, the still image which 

was held in the still image memory 12b, the v1deo image which was 

captured by the video image input apparatus llb, and the v~deo 

image from the video communication terminal 9a, which was 

obtained through the video/still image communication apparatus 

15b, are combine4 translucently, so that each image is able to be 

seen, by the image synthesis apparatus 13b,· and displayed on the 

display ~pparatus 14. 

In the aforementioned video communication terminals Sa and 

Sb, as shown in Fig. 29. when the video image 16a (captured by 

the video image input apparatus lla) taken by capturing one's own 

desktop, video image 16b (captured by the video image input 

apparatus llb) taken be capturing another person's desktop, and 

the still image 17 which was held in the still image memory 12a 

are synthesized translucently so that each image is visible, as 

shown in the image 18, it is possible to create a shared work 

space in which both video communication apparatus 9a and 9b can· 

simultaneously write in comments regarding the still image 17. 

In th~ aforementioned Prior Image Synthesis Method 2, by 

sending .document as still images separate from the video images 

and making the document image high precision, the need to write 

directly on the paper is dropped, and it is possible for both 

sides.to write on the document image simultaneously. 

However, in the aforementioned Prior Image Synthesis Method 

2, because the still image is combined with the video images 

translucently, as shown in the synthesized image 18 in Fig. 29, 

the contrast of .the still image drops, and a problem with not 

being able to read the document remains. 
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The object of this invention is to offer methods and 

apparatus for image synthesis which can eliminate the visual 

problems caused by the drop in contrast resulting when multiple 

video images and still images are synthesized translucently, and 

make it possible for a video communication terminal to offer a 

shared work space connecting several locations. 

Therefore, this invention compares the luminances Iplxy­

IpNxy of each pixel Pixy-PN:xy positioned at the same coordinates 

(x,y) of N (N is a natural number greater than 1·) images P1-PN, 

and determine whether all of the luminances Iplxy-IpNxy are 

greater .than their threshold values of T1-TN. If all.of those 

luminances are greater, then the respective .pixels Pixy-PN:xy of 

each image P1-PN are synthesized at their predetermined synthesis 

ratios, and the result of the syntheses are taken as the 

synthesized pixels Pxy·at the·relevant coordinates (x,y) of the 

synthesized . image. . Otherwise, of the respect! ve pixe1:-s P;r.:xy--PNxy 

of the images P1-PN, on!y the pixels which·have a luminance 

Ip1xy-IpN:xy less than the threshold values T1-TN are synthesized 

at the arbitrary synthesis ratios, and the results of the 

synthesis for each coordinate (x,y) on the synthesized image is 

taken as the synthesized pixel Pxy· The procedure is carried out 

for each region which needs to be synthesized. 

The present invention.has the ability to perform well a 

procedure in which it compares the respective luminance Iplxy­

IpNxy of the pixels Pixy-PNxy positioned at the same coordinates 

(x,y) on the N (N is a natural number greater than 1) images P1-

PN, and take the pixel with the lowest luminance as the 

.1iiWi1ii1ifif 
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synthesized pixel Pxy on the relevant coordinates (x,y) of the 

synthesized image for all regions which need to be synthesized. 

In addition, the invention uses an image synthesis method 

which synthesizes N (N is a natural number greater than 1) video 

images v1-vN and M (M is a natural number) still images s 1-sM. 

If Mi~ equal to "1", then the relevant still image s1 is taken 

as the synthesized still image S, and if Mis greater-thaii "1", 

then it compares the respective luminance I 81xy-IsMxy of those 

pixels s1xy-sNxy lying on the same coordinates (x,y) of the M 

still images-with the respective threshold luminance T81-TsM 

which have been predetermined for each previous still image s 1-sM 

to see whether all of the luminances Islxy-IsMxy are gre~ter than 

their Tespective thresholds Tsi-TsM· ·If all of those luminances 

are greater, then the respective pixels s 1xy-sMxy of the previous 

still images s 1-sM are synthesized at the predetermined synthesis 

ratios, and the result of the synthesis is taken as synthesized 

st~ll image pixel· Sxy on the relevant coordinates (x,y) of 

synthesized still image s. Otherwise, of the respective pixels 

sixy-sMxy of the previous still image s 1-sM• only those·which 

have luminances Islxy-IsMxy less than or equal to the threshold 

values T1-TM are synthesized at their respective predetermined 

synthesis ratios, and the result of the synthesis is taken as 

synthesized still image pixel sxy on the rel~vant coordinates 

(x,y) of synthesized still image S. This procedure is repeated 

for all regions which need to be synthesized in ·order to create 

synthesized still image S. Then it compares the respective 

luminance Iv1xy-IvNxy of those pixels v1xy-VNxy lying on the same 

coordinates (x,y) of the N video images with the respective 

threshold luminance Tvi-TsN which have been predetermined for 
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each previously mentioned video image v1 -vN to see whether all of 

the luminances Ivlxy-IvNxy are greater than their respective 

thresholds Tvi-TvN· If all of those luminances are greater, then 

the synthesized still image pixel sxy positioned at the relevant 

coordinates (x,y) on the previously mentioned synthesized still 

image S is taken as the synthesized pixel Pxy located at the 

relevant coordinates "(x,y) of synthesized image P. Otherwise, 

then of the respective pixels v1xy-VNxy of th_e previously 

mentioned video images v1 -vN• only those pixels with lum1nances 

Iv1xy-IvNxy whi~h are less than or equal to their threshold 

values T1 -TN are synthesized at their arbitrary synthesi·s ratios, 

and the result of the synthesis is taken as synthesized pixel Pxy 

located at the relevant coordinates (x,y) on ·synthesized image P. 

This procedure is.repeated for all regions which need to be 

synthesized. 

In addition, the invention uses an image synthesis method 

which synthesizes N (N is a natural number greater than 1) ·video 

images v1-vN and M (M is a natural number) still imag~s ~1-sM. 

If Mis equal to "1", then the relevant still image Si is taken 

as the synthesized still image S, and if Mis greater than "1", 

then it compares the respective luminance I 81xy-IsMxy of those 

pixels s 1xy-SMxy lying on the same coordinates (x,y) of the M 

still images, and takes the pixel with the least luminance as the 

synthesized still image pixel sxy positioned at the relevant 

coordinates (x,y) on synthesi~ed ·still image S. This procedure 

is repeated over all regions which need to be synthesized and the 

result is the synthesized still image S. Then it compares the 

respective luminance Ivlxy-IvNxy of those pixels v1xy-VN.xy lYing 

on the same coordinates (x,y) of the N video images v1 -vN with 
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the respective threshold luminance ·Tvi-TvN which have been 

predetermined for each previously mentioned video image v1 -vN to 

see whether all of the luminances Ivixy-lvNxy are greater than 

their respective thresholds Tvi-TvN· If they are greater. then 

the synthesized still image pixel sxy positioned at the relevant 

coordinates (x.y) on the previously· mentioned synthesize~ still 

image S is taken as the synthesized pixel ~xy located at the 

relevant coordinates (x.y) of synthesized image P. Otherwise. of 

the respective pixels vlxy-VNxy of the previously mentioned video 

\ images V1-VN• the pixel with the lowest luminance out of those 

pixels with luminances lvlxy-lvNxy less than or equal to their 

thresholds Tv1-TvN is taken as the synthesized pixel Pxy located 

at the relevant coordinates (x.y) on the synthesized image P. 

The procedure is repeated over all regions which need to be 

synthesized. 

Additionally. the invention uses an· image synthesis method 

which synthesizes N.(N is a natural number greater than 1) video 

images v1-vN and M (M is a natural number) still images ~1-sM. 

If M is equal to "1 "·· then the relevant still image Si_ is· taken 

as the synthesized still images. and if Mis greater than "1". 

then it compares the respective luminance Islxy-IsMxy of those 

pixels s 1xy-SMxy lying on the same coordinates (x.y) of the M 

still images. and takes the pixel with the least luminance as the 

synthesized still image pixel sxy positioned at the relevant 

coordinates (x.y) on synthesized still image S. This procedure 

is repeated over all regions which need to be synthesized and the 

result is the synthesized still image S. Then it compares the 

respective luminance lvlxy-lvNxy of those pixels v1 xy-VNxy lying 

on the same coordinates (x.y) of the N video images v1 -VN and 
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chooses the pixel with the lowest luminance. If the luminance of 

the pixel is greater than the predetermined threshold value, then 

the synthesized still _image pixel sxy which lies on the relevant 

coordinates (x,y) of the previously mentioned synthesized still 

image S is taken as the synthesized pixel Pxy lying on the 

relevant coordinates (x,y) of the.synthesized image P. 

Otherwise, then the previously mentioned pixel with the.lowest 

luminance is taken as synthesized pixel Pxy lying on -the relevant 

coordinates (x,y) of synthesized image P. This procedure is 

repeated for all regions which need to be synthesized. 

Additionally, the invention is an image synthesis apparatus 

which synthesizes N.(N is a natural number greater than 1) images 

P1 -PN pixel by pixel, and being so, it has the ability to compare 

the luminance signals Ip1 -IpN of images P1-PN and the threshold 

value signals STi-SrN which were predetermined for the 

aforementioned images P1-PN; and employs a comparison technique 

in whic~ it outputs Data 1 regarding all of the luminance signals 

which are less than or equal to their corresponding threshold 
• . . 

value signals or Data 2 that all luminance signal~ are greater 

than their corresponding threshold value signals, and a synthesis 

technique in which it synthesizes the images which have the 

luminance signals specified by the data at their respective 

arbitrary ratios if Data 1 is reported or it synthesizes the all 

images P1 -PN at. their respective predetermined ratios·· if Data 2 

is reported. 

In addition, the invention is an image synthesis apparatus 

which synthesizes N (N is a natural number greater than 1) images 

P1 -PN pixel by pixel, and being so, it has ~he ability to compare 

the luminance signals IP1-IpN of images P1-PN;_e_m_p_l_o_y_s~a~~~~~-
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comparison technique in which it outputs data regarding the 

lowest luminance signals, and a selection technique in which it 

chooses and outputs the images which have those luminance signals 

which were specified by the data. 

Additionally, the present invention is an image synthesis 

apparatus which synthesizes N (N is a natural number greater than 

1) video images v1-vN anq M (M is a natural number) still images 

s 1-sM pixel by pixel. It performs Comparison.Technique 1 in 

which it compares the luminance signals Is1-IsM of still images 

s 1-sM and the respective.predetermined threshold value signals ST 

si-SrrsM of the aforementioned still images s 1 -sM, outputs Data o 

regarding all of.the luminance signals which are less than or 

equal to their corresponding threshold value signals or Data 1 if 

all the luminance signals are greater than their correspondi_ng 

threshold value signals. Then, it performs Synthesis Technique 1 

in which it synthesizes the still image which have luminance 

signals referred by the aforementioned Data O at their respective 

arbitrary ratios if Data O is reported or it synthesizes.all· 

still images s 1-sM at their respective predetermined ratios if 

Data 1 is reported, and it performs Comparison Technique 2 in 

which it compares the luminance signals Ivi-IvN of the N video 

images v1-vN with the respective predetermined threshold value 

signals 8Tvi-&rvN of the aforementioned images v1-vN. If the 

luminance signals Ivl -IvN of all N video images v1 -vN·· are greater 

than their respective threshold value signals sTv1-sTvN• it 

outputs that information as Data 3. Otherwise, it outputs data 

regarding all of the luminance signals Ivi-IvN which are less 

than or equal to their corresponding threshold value signals 

STv1-SrvN as Data 2. If the aforementioned Data 3 is input, the 

13 
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previously mentioned synthesized s~ill image is output as the 

synthesized image; otherwise, it performs Synthesis Technique 2, 

in which it outputs the synthesized image created by synthesizing 

the video images which have luminance signals ref erred to by the 

aforementioned Data 2 at their respective arbitrary ratios. 

Additionally, the present invention is an image synthesis 

apparatus which synthesizes N (N is a natural number greater than 

1) video images v1-vN·and M (Mis a natural number) still images 

s1-sM pixel by pixel. It compares the luminance signals Isi-IsM 

of still images s1-sM• performs Comparison Technique 1 in which 

it outputs Data 1 regarding the lowest level luminance signals, 

performs the Selection Technique in ~hich it selects those images 

with luminance signals referred to by the aforementioned Data 1 

to be the synthesized still images, and employs Comparison 

Technique 2 in which it compares t~e luminance signals Ivi-IvN of 

the N video images v1-VN with the respective predetermined. 

threshold value signals sTv1-sTvN of the aforementioned images 

v1-vN •. If the luminance signals Iv1-IvN of all N video images 

v1-vN are greater than their respective threshold value signals 

5Tvi-STvN• it outputs that information as Data 3. Otherwise, it 

outputs data regarding the lowest level·lumina,nce signals as Data 

2. If the aforementioned Data 3 is input, the previously 

mentioned synthesized still image is output as the synthesized 

image; otherwise, it outputs the video image which contains the . 
luminance signals referred to by the aforementioned Data 2. 

In addition, the present invention is an image synthesis 

apparatus which synthesizes N (N is a natural number greater than 

1) video images v1-vN and M (M is a natural number) still images 

s1-sM pixel by pixel. It employs Comparison Technique 1 in which 
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it compares the luminance signals Lsi-IsM of still images S1-SM, 

outputs Data 1 regarding the lowest level luminance signals, 

performs the Selection Technique in which it selects those images 

with luminance signals referred to by the aforementioned Data 1 

to be the synthesized still images, and employs Comparison 

Technique· 2. in which it compares the luminance signa~s Iy1-IvN 

of .the N videQ images v1~vN. It outputs Data 2 which·pertains·to 

the lowest level luminance signals and compares those lowest 

level luminance signals with the predetermined threshold values. 

If the aforementioned luminance signal is greater than the 

aforementioned threshold value signal, it outputs that 

information as Data 3. If the aforementioned Data 3 is input, · 

then it outputs the aforementioned synthesized still image as the 

synthesized image. Otherwise, it outputs the· video !mag~ 

referred to in the aforementioned Data 2. 

With the use of the present invention the clarity of text 

and drawings -in shared work spaces increases; especially when 

using document as a still image, the drop in contrast'is-able to 

be eliminated. In addition, especially in the case when several 

video images are synthesized, since a similar increase in the 

contrast is possible, there is the advantage that a multiple­

location shared work space can be created by linking several 

points and synthesizing several desktop images. There is also 

the advantage that. a shared work space is possible in·· which it is 

not necessary to write directly on. the text in the still image. 

Brief Description of the Drawings 

Fig. 1 is a flow chart showing the image synthesis method of 

Embodiment 1 of the pr~sent invention. 
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Fig. 2 is a flow chart to show the procedure in the case in 

which two images P1 and P2 are synthesized using Embodiment 1 of 

the present invention. 

Fig. 3 is a diagram showing the way in which two images P1 

and P2 are synthesized using Embodiment 1 of the present 

invention. 

Fig. 4 is a flow.chart to explain the·image synthesis method· · 

of Embodiment 2 of the present invention. 

Fig. SA is a flow chart to explain the image synthesis. 

method of Embodiment 3 of the present invention. 

Fig. SB is a flow chart to explain the image synthesis 

method of Embodiment 3 of the present invention. 

Fig. SC is a flow chart to explain the image synthesis 

method of Embodiment 3 of the present invention. 

Fig. 5D is a flow chart to explain the image synthesis 

method of Embodiment 3 of the present invention. 

Fig. 5E is a flow chart to explain the image synthesis 

method of Embodiment 3 of the present invention. 

Fig. 6 is a flow chart showing the procedure in the case in 

which two video images v1 and v2 and a single still image S are 

synthesized usin_g Embodiment 3 of the present invention. 

Fig. 7A is a flow chart showing the procedure in the case in 

which N video images v1-VN and a single still image S are 

synthesized using Embodiment 3 of the present invention~ 

Fig. 7B is a flow chart showing the procedure in the case in 

which N video images v1-vN and a single still image S are 

synthesized using Embodiment 3 of the present invention. 

Fig. 7C is a flow chart showing the procedure in the case in 

which N video images v1-vN and a single still image S are 
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synthesized using Embodiment 3 of the present invention. 

Fig. 7D is a flow chart showing the procedure in the case in · 

which N video images v1-vN and a single still image S are 

synthesized using Embodiment 3 of the present invention. 

Fig. SA is a flow chart to explain the image synthesis 

method of Embodiment 4 of the present invention. 

Fig. SB is a flow chart to explain the image synthesis 

method of Embodiment 4 of the present invention. 

Fig. 9 is a flow chart t9 explain the image synthesis method 

of Embodiment 5 of the present invention. 

Fig. 10 is. a block diagram to expiain the image synthesis 

apparatus of Embodiment 6 of the present invention. 

Fig. 11 ls a block diagram to explain the image synthesis 

apparatus of Embodiment 7 of the present invention. 

Fig. 12 is a block diagram showing a structural example of 

an image communication system making us.e of the image synthesis 

apparatus described in Embodiment 7 of the present invention. 

Fig·. 13 is a diagram to _explain the synthesis of-the· desktop 

images of each image communication terminal 41a and 41b using the 

image communication system shown in Fig. 12. 

Fig. 14 is a block diagram showing the structure of the 

image synthesis appar~tus described in Embodiment S of the 

pres~nt invention. 

Fig. 15 is a block diagram showing the structure of the 

image synthesis apparatus which synthesizes two images P1 and P2 , 

described in Embodiment 8 of the present invention. 

Fig. 16 ls a block diagram showing a structural ex8.1Jlple of 

an·image communication system making use of the image synthesis 

apparatus shown in Fig. 15. 

This Sheet Has Been .'leplaced 
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Fig. 17 is a diagra,ni to explain .the synthesis of the deskto~ 

images of each image communication terminal 62a and 62b using the 

image communication system shown in diagram 16. 

Fig. 18 is a block diagram showing the structure of the 

image synthesis apparatus described in Embodiment 9 of the 

present invention. 

Fig. 19 is a block diagram showing the structure.of the· 

image synthesis apparatus described in Embodiment 10 of the 

present invention .• 

Fig. 20 is a. block diagram showing a structural example of 

an image communication system making use of the image synthesis 

apparatus described in Embodiment 10 of the present invention. 

Fig. 21 is a diagram to explain the synthesis of the desktop 

images of each image·communication terminal lOla and lOlb using 

the image communication system shown in diagram 20. 

Fig. 22 is a block diagram showing the structure of the 

image synthesis apparatus described in Embodiment 11 of the 

present invention. 

Fig. 23 is a block diagram showing the structure of the 

image synthesis apparatus described in Embodiment 12 of the 

present invention. 

Fig. 24 is a block diagram showing a structural example of 

an image communication system using Prior Image Synthesis Method 

1. 

Fig. 25 is a diagram to explain Prior Image Synthesis Method 

1. 

Fig. 26 is a flow chart to explain Prior Image Synthesis 

Method 1. 

Fig. 27 is a diagram showing symbolically how a tran~lucent 
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·synthesized image is created.by Prior Image Synthesis Method 1. 

Fig. 28 is a block diagram showing a structural example of 

an image communication system using Prior Image Synthesis Method 

2. 

Fig. 29 is a diagram to explain Prior Image Synthesis Method 

2. 

Detailed Description of the Invention 

Below is an explanation of the embodiments of the invention. 

using the figures as a guide. 

Embodiment 1 

First, an explanation of the invention's first embodiment. 

Regarding Embodiment 1, N (N is a natural number greater than 1) 

images P1-PN• which are ea~h made up of (XxY) pixels (X and Y 

are natural numbers), are mixed in a ratio of W1·:W2:. • • :WN-1 :WN 

(with the condition that w1+w2+ ••• +WN-1+WN=1; W1• W2• ••••. 

WN-l• WN>O) and a synthesized image is formed. In this ~ase, the 
....... 

pixel. corresponding to each coordinate (x,y) (1S::x:S:X, · l:S:y:S:Y, 

where x and y are natural numbers) in each image Pn (l:S:n~N. n 

is a.natural number) is designated Pnxy• and each such pixel Pnxy 

is given a luminance Ipnxy (O~l pnxya;;l: wherein O = black, 1 = 

white). In addition, for each image Pn• the threshold luminance 

Tn (O:S:T Jiil) for each pixel is set. 

Next, the image sYn.thesis method of the first embodiment of 

the invention is explained with reference to the flow chart shown 

·in Fig. 1. First, in step SBl, the register for the y 

coordinates is set to ""1" as an initial value, likewise, in step 

· SB2, the register for the x coordinates is set to "1". Next, in 
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step 883, the initial value of the variable n which indicates the 

order of the images Pis set at "1", the value of the variable c 

which represents the number of pixels which have a luminance 

greater than ·or equal to the threshold Tn is set at "O", and the 

value of w which is the sum of the synthesis ratios of the pixels 

which have a luminance greater than or equal to the threshold Tn 

is set at "O", then the procedure advances .to step SB4. 

In step 884, it is determined whether.or not the luminance 

Ipnxy of the pixel Pn.xy which is positioned at the coordinates 

(x,y) of the relevant image Pn is greater than or equal to the 

threshold Tn. If the answer is "YES" then the procedure advances 

to step· ·s85. 

In step 885, after "1" is added to the variable c and then 

the procedure advances to step 886, where the synthesis ratio of 

the relevant pixel p~ is added to the sum.of the synthesis 

ratios w, the procedure moves on to step SB7. Additionally, i.f 

the result of step 884 is "NO", that is, if the luminance Il?n.xy 

o·f pixel Pnxy is less than the threshold Tn, the procedure 

advances to step SB7.also. 

In step SB7, "1" is added to the variable n, and in step 

SB8, it is determined whether or not variable n is greater than 

the number of images N. If the answer is "NO", then the 

procedure returns to step SB4. Then, steps 8B4-SB7 are repeated 

using each pixel Pnxy which corresponds to the coordinates (x,y) 

in all of the images. Thus, for the coordinates (x,y) in each 

image Pn• the number c of pixels Pnxy which have a luminance 

Ipnxy grater than or equal to the threshold Tn and the sum of the 

synthesis ratios w 1.s calculated. Then, the procedure from step 

SB4 through 887, considering each pixel Pnxy which lies on the 
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·coordinates (x,y) of each image, is.completed. The value of 

variable n becomes greater than N, the result of step SB8 becomes 

"YES", and the procedure advances to step SB9. 

In step SB9, the initial value of variable n is set at 

".1", and the initial value of p which indicates the synthesized 

value of N pixels ~nxy which are positio~ed on the coordinates 

(x,y) of N images, is set at "O". 

In step SBlO. it is determined whether variable c is equal 

to "O" or equal.to N, that is, whether the luminances of all N 

pixels which are positioned on the coordinates (x,y) of N images 

is less than the threshold Tn (c = 0), or else it is· greater than 

or equal to the threshold Tn (c = N). If the result is "YES", 

then the procedure advances to step SBll. 

In step SB11, the p is cons·tructed with the use of equation 

(2) and the procedure moves on to step SB12. 

P = P + WnPnxy (2) 

In step SB12, "1" is added to variable n,.and in step SB13, 

it is determined whether variable n is greater than the number N 

of images. If the answer is "NO", then the procedure returns to 

step SBll. Then, the procedures of-SBll and SB12 are repeated 

with each pixel Pxny positioned at each coordinate (x,y) of ~11 

the images. Thus, all of the pixels Pnxy which correspond to 

each coordinate (x,y) in each image at a ratio wn are combined. 

Then, each pixel Pnxy corresponding to th~ coordinates (x,y) in 

·all of the images completes the procedure in steps SBll and SB12, 

and when the value of variable n becomes greater than N, the 

result of step SB13 becomes "YES". and the procedure advances to 

step SB19. 

On the other hand, if the result of step SBlO is "NO", that 
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is, if variable c is :equal to neither "O" nor N, then·· the 

procedure advances to step SB14. In step SB14, the average value 

W (= w/c) of the synthesis ratio with regard to the pixels having 

luminance greater than or·equal to the threshold Tn is 

calculated, and in step SB15, it is determined whether the 

luminance Ipnxy of each pixel Pnxy positioned on the coordinates 
.. ' . .· 

(x,y) of the relevant im~ge Pn is less than the threshold Tn. If 

the answer is "YES", the procedure advances to step SB16. 

In step SB16, the p is created by using equation (3) and the 

procedure moves on to step SB17. 

p = p + (W + wn>Pnxy (3) 

Of course, if the result of step SB15 is "NO", meaning that 

the luminance Ipn:xy of the pixel Pnxy is not less than the 

threshold Tn, the procedure also advances to step SB17. 

In step SB17, "1" -is added to the variable n, and in step 

SB18, it is determined whether variable n is great.er than the 

number N of images. If the answer is "NO", the procedure returns 

to step SBlS. 'Ulen, the procedure of steps SB15-SB17·is.repeated 

with each pixel Pnxy corresponding to each coordinate (x,y) in 

the image. Thus, the procedure from step SB15 through step SB17 

is completed for each pixel Pn:xy corresponding to each coordinate 

{x,y) in the image. · If the value of variable n becomes greater 

than N, the result of step SB18 becomes "YES" and the procedure 

advances to step SB19. 

In step SB19, the pixel. Pxy which corresponds to the 

coordinates (x,y) of the synthesized image P is set equal to the 

p and then the procedure advances to step SB20. In step 20, "1" 

is added to the value of the register x. In step SB21, it is 

determined whether or not the value of register x is greater than 
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its maximum value of X, and if the answer is "NO". the procedure 

returns to step SB3.· Then, the procedure of steps SB3-SB20 is 
.. 

repeated until the value of the register x becomes greater than 

· its maximum value of X. When the value of the register x becomes 

greater than the maximum value and the determination of step SB21 

becomes ·"YES", then advance to step SB22. In step SB22, "1" is· 

added to the value of the register y. In step SB23, it is 

determined whether or not the value of the register y is greater 

than the maximum value Y. and if the result is "NO", then. the 

procedure returns to step SB2. Then. the procedure of -steps 

SB2-SB22 is repeated until the·value of the register y becomes 

greater than the maximum value of Y. ·When the value of the 

register y becomes greater than the maximum value Y. and the 

result of step SB23 becomes "YES", then the procedure ends. 

In the aforementioned Embodiment 1. when synthesizing 

pixels. an example was used in which the synthesis ratios of the 

non-synthesizing pixels were·averaged and distributed (the 

procedure in· step SB16) , but by using equation (4) • it is· 

possible to distribute the synthesis ratio of the non­

synthesizing pixels proportionally with the synthesis ra.tio of 

the synthesizing pixels. 

( 
w \ 

p = p + wn+wnJ • pnxy 
I-w 

(4) 

Next. regarding the aforementioned Embodiment 1, ··if N = 2. 

that is, in the case in which there are two images P1 and P2 

which are to be synthesized. the procedure is explained with the 

help of the flow chart which is given in Fig. 2. First, in step 

sci. the register·to vary they coordinates is set at an initial 

value of "1". and in step SC2, the initial value of the register 
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to vary the x coordinate is set at "i" as well. Next, in step 

SC3, it is determined whether or not the luminance Ipixy of the 

pixel Pixy positioned at ·coordinates (x,y)· on image Pi is greater 

than or equal to the threshold Ti• and the luminance Ip2xy of the 

pixel P2xy posi.tioned at. coordinates (x,y) on image P2 i$ less 

than the threshold T2 • If the result is "YES" then the procedure 

advances to step SC4. 

In step SC4, the synthesized pixel Pxy corresponding to the 

coordinates· (x,y) on the. synthesized image P is set equal to 

pixel P2xy of image P2 and then the procedure advances to step 

SC8. 

If· the result of step SC3 is "NO", that is, if the luminance 

Ipi:xy of pixel Pixy is less than the threshold of Ti• or if the 

luminance Ip2xy of pixel P2xy is greater than or equal to the 

threshold of T2, then the procedure advances to step SC5. 

In step SC5, it is determined whether or not the luminance 

Ipi:xy of pixel Pixy is less than the threshold Ti• and the 

luminance Ip2:xy of the pixel P2xy is greater than or equal to the · 

threshold T2 • If the result is "YES", then the procedure 

advances to step SC6. In step SC6, the synthesized pixel Pxy is 

set·equal.to the pixel Pixy and the procedure ·advances to step 

SC8. 

On the other hand, if the result in step SC5 is "NO", that 

is, if the luminance Iplxy of pixel Pixy is greater than or equal 

to the threshold Ti• or the luminance Ip2xy of pixel P2xy is less 

than the threshold T2, then the procedure advances to step SC7. 

In step SC7, the synthesized pixel Pxy is constructed by using 

equation (5) and then the procedure advances to step SC8. 

Pxy = W1Pixy + W2P2xy (5) 
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of the register x. 

the value of the 

register x is greater than the maximum value x. and if the result 

is "NO", then the.procedure returns ~o step SC3. Then, the 

procedure in·steps SC3-SC8 is repeated until the register's value 

_is _greater than the maximum value X. When the value qf t~e 

register x becomes greater than the maximuoi of X, and.the result 

of step SC9 becomes "YES", then the procedure advanc~s to step 

SCIO. 

In step SCIO, "1" is added to the value of the register y. 

In step SC11, it is determined whether or not the value of the 

register y is greater than the maximum value of Y, and if the · 

result is "NO", then the procedure returns to step SC2. Then, 

the procedure in steps sc2-sc10 is repeated until the register's 

value is. greater than the maximum value Y. When the value of the 

register y becomes greater than the maximum of Y, and the result 

of step S~11 becomes "YES", then the procedure ends. 

Fig. 3 shows symbolically how a synthesized image p·ls 

constructed out of two images P1 and P2 by utilizing the image 

synthesis method described above in Embodiment 1. In Fig. 3, if 

image 20a and image 20b are synthesized at a synthesis ratio of 

O. 5: O. 5 following the ·flow chart in Fig_. 2, a synthesized image 

with a clear contrast-can be achieved. In this embodiment, as is 

clear in contrast to Fig. 27, pixels which are made by 

synthesizing white pixels with black pixels do not become gray, 

they become black pixels, and the lessening of contrast can be 

avoided.· 

The image synthesis method mentioned above in Embodiment 1 

may be written as a program, stored in a memory appar~tus_ such as 
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a ROM, -and run by a CPU, but it is ·also possible to build it into 

the hardware. 

Embodiment 2 

Next, the second embodiment is explained. Regarding 

Embodiment 2, when the N (N is a- natural number greater than 1) 
. . 

images P1 through PN each of which are mad~ up of (Xx_Y) pixels 

(X and Y are both natural numbers) are synthesized, the 

synthesized image P is constructed by taking the pixel with the 

lowest luminance among those pixels of the images P1 through PN 

which lie on the same coordinates to be the synthesized pixel. 

In this case, the pixel which lies on the coordinates (x,y) 

(lS:xs::x, lS:yS:Y, x and y are natural numbers) on each image P n 

(lS:nxs:N, n is a natural number) is designated pixel p nxy and 

the luminance of pixel Pnxy is designated Ipnxy (OS::I pn~l . 

wherein O =black, 1 =white). 

Next, the image synthesis method of the second embodiment of 

the invention is explained with the use of the flow char~. in Fig. 

4 as a· reference. First; in step SDl, the.initial value of 

register y which is used to vary they coordinates is set at "1", · 

and in step SD2, the initial value of register x which varies the 

x coordinates is set at "1". Next, in step SD3, the initial 

value of the va~iable n which indicates the order of images ~ is 

set at "2", the initial value of the lowest luminance .. i is s~t 

equal to the luminance lplxy of pixel Pixy• and the initial value 

of p which indicates value of synthesized pixel is set equal to 

the pixel Plxy• then the procedure moves on to step SD4. 

In step SD4, it is determined whether or not the luminance 

Ipnxy of the relevant pixel Pnxy is less than luminance 1. If 

the result is "YES", then the procedure advances to step·sns. In 
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step SD5, after the luminance i is set equal to luminance Ipnxy• 

the procedure goes to step SDS. In step SDS, the p is set equal 

to the pixel Pn:xy and the procedure advances to st~p SD7. 

In step SD7, "1" is added to the variable n, and in step 

SD8, it is determined whether or not variable n is greater than 

the number of images N: if the result is "~O", then t~e procedure 

goes back to step SD4. Then, the ·procedure in steps SD4-SD7 is 

repeated with each pixel Pnxy positioned at coordinates (x,y) for 

all of the images. Then, for .each pixel Pnxy positioned at 

coordinates (x,y) for all of the images, the above procedure from 

steps SD4 through SD7 is ~ompleted, the value of variable n 

becomes greater than N, the result of step sos· becomes "YES", and 

the procedure advances to step SD9. 

In step SD9, the ~ynthesized pixe~ Pxy positioned at 

·coordinates (x,y) on synthesized image P is set equal.to the p, 

then the procedure advances to step SDlO. In step SDlO, "1" is 

added to the value of register x. In step SDll, it is d~~ermined 

whether or not the value·of register x becomes greater than the 

maximum value of X, and if the result is "NO".. then the procedure 

returns to step SD3. Then, the procedure fr~m step SD3 through 

step SDlO is repeated until the value of register x becomes 

. greater than the maximum value X. When register x becomes 

greater than the maximum of x. and the result in step SDll 

becomes "YES". then the procedure moves on .. to. step SD12. In step 

SD12, "1" is added to the value of register y. In step sni3. it 

is determined whether or not the value of register y is greater 

than the maximum value of Y, and if the result is "NO", then the 

procedure returns to step SD2. Then, repeat the procedure in 

steps SD2-SD12 is repeated until register ~ becomes g~eater than 
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the maximum of Y. When the value of register·y becomes greater 

than the maximum of Y, the result in step SD13 becomes "YES", and 

the procedure ends. 

Of course, the image synthesis method mentioned above in 

Embodiment 2 may be written as a program, stored iri a memory 

apparatus such as a ROM, and run by a CPU, .but it is also 

possible to build i-t into the hardware. 

Embodiment 3 

Next, the third embodiment of the invention is explained. 

In Embodiment 3, synthesized image P is constructed by 

synthesizing N (N is a natural number greater than 1) video 

images v1 through VN and-M (Mis a natural number) still images 

s1 through 8M· each of which are made up of (XxY) (X and Y are 

natural numbers) pixels at arbitrary synthesis ratios. 

First, a synthesized still image is constructed by 

synthesizingM still images s1 through SM eac~ of which ~re made 

up of (XxY) (X and Y are· natural numbers) pixels at their 

respective synthesis ratios of ws1 :ws2 : ••• :ws(M-1 ):wsM (with 

the conditions that ws1+ws2+ ••• +ws(M-1 )+wsM=1; Ws1• Ws2•· • ·• 

ws(M-1 )• wsM~O). In this case, the pixels which are positioned 

on the coordinates (x,y) (1~x:S:X, 1:S:y~Y, x and y are natural 

numbers) on each still image Sm (ll~n~M. m is a natural number) 

and synthesized still image S are designated smxy and sxy 

respect! vely. and the luminance of pixe-1 smxy is designated Ismxy 

( Ol:S: I smxY' 1; wherein O = black. 1 = white) . In addition. for 

each still image Sm• a threshold value Tsm (01~T s~l) is set 

for the pixel luminance. 

Next, a synthesized video image is constructed by 
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synthesizing N video images v1 through VN each of which are made 

up of (XxY) pixels at their respective synthesis ratios of w vi= 

Wv2= • .· ·• :wv(N-l) :wvN (with the conditions that 

Wv1+Wv2+· •• +Wv(N-l)+WvN=l; Wvi,Wv2·· •.•• wv(N-1)• WvN~O). In 

this case, the pixels which are positioned on the coordinates 

(x,y) on each video image Vn (ll~n~N. n is a natural.number) 

are designated Vnxy _• and the luminance of pixel vnxy is 

designated Ivnxy (Ol~I vn~l; wherein O = black, 1 = white). 

In addition, for ~ach video ~mage Vn• a threshold value Tvn 

(Ol:;T vzr;1> is set for the pixel luminance. 

Next, the image syn.thesis method used in the third 

embodiment of this invention is explained, using the flow charts 

in Figs. SA through SE as references. First, in step SEl, it is 

determined whether or not Mis equal to "1". that is, whether or 

not there is only one still image. If the result ls "NO", then 

the procedure advances to step SE2. In step SE2, the initial 

value of the register y which varies the y coordinates ls. set at 

"1", and in step SE3, the initial value of register x which 

varies the x coordinates is set at "1". Next. in step SE4.. the 

initial value of the variable m which indicates the order of the 

still images is set at "1", the initial.value of the variable c 

which represents the number of pixels with a luminance greater 

than or equal to the threshold Tsm is set at "O", the·· initial 

value of the sum w of the synthesis ratios of the pixels which 

have a luminance greater than or equal to the threshold Tsm is 

set at "O", and then the_procedure moves on to step SES. 

In step SES, it is determined whether or not the luminance 

Ismxy of the pixel smxy which is positioned at coordinates (x,y) 

on the relevant.still image ·sm is greater than or equal.to the 
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threshold value Tsm· If the result is "YES", then the procedure 

advances to step SE6. 

In step SE6, "1" is added to variable c. In step SE7. the 

synthesis ratio wsm of the relevant pixel smxy is added to the 

total synthesis ratio w. then the procedure advanc.es to step SES. 

If the result of step SES is "NO". that is,. if the luminance 

Isnµcy of pixel smxy is less than the threshold value Tsm then the 

procedure advances to step SES as well. 

In step SES. "1" is added to variable. m. and in step SE9, it 

is determined whether or not variable m is greater than the 

number Mof images, and if the result is "NO", then the procedure 

returns to step SES. Then, the procedure in steps SES-SES is 

repeated for each pixel smxy positioned at the coordinates (x,y) 

on every still image. That is, for the coordinates (x,y) on each 

still image 5m· the number c of pixels smxy which have a 

luminance Ismxy greater than or equal to the threshold Tsm and 

the sum w of their synthesis ratios are calculated. Then-, for 

every pixel smxy which is positioned on the coordinates (x,y) for 

every still image, the procedure given above in steps SES-SES 

ends, the value of the variable m becomes greater than M. the 

result in step SE9 becomes "YES", and the procedure advances to 

step SElO. 

In step SElO, the initial value of variable mis set at "l", 

and the initial value. of s which indicates value of the synthesis 

of the M pixels Smxy which are positioned at the coordinates 

(x,y) on the M still images. is set at "O". In step SEil, it is 

determined if variable c is equal to "O" or if it is equal to M; 

that is, if the luminances of the M pixels which are positioned 

at the coordinates (x,y) of the M still images is less than the 
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threshold Tsm (c = O'), or else if it is greater than or equal to 

the threshold Tsm (c = M). If the answer is "YES", then the 

procedure advances· to step SEl2. In step SE12, thesis created 

by using equation (6), and then the procedure moves on to step 

SE13. 

s=s+wsmsmxy (6) 

In step SE13, "1" is ·added to variable m, and in step SE14, 

it is determined whether or not the variable m is greater than 

the number M of still images, and if the result-is "NO". ~hen the 

procedure returns to step SE12. Then, the procedure i,n steps 

SE12 and SE13 is repeated for each pixel smxy positioned at the 

coordinates (x,y) for every still image. That is, all pixels 

smxy positioned at coordinates (x,y) on every still image are 

synthesized at their respective ratios Wsm· Then. the procedure 

given above in steps SE12 and SE13 for·each pixel smxy positioned 

at the coordinates (x,y) for every still image ends, the value of 

variable m becomes greater than M, the result of step·SE14 · 

becomes "YES", and the procedure advances to step SE20. 

On the other hand, if the result of step SEll is "NO"·. that 

is. if variable c is neither "O" nor M, then the procedure 

advances to step SE15. In step SE15, the average value W (=w/c) 

of the synthesis ratios with regard to the pixels having 

luminances greater than or equal to the threshold Tsm·is 

calculated, and in step'SE16, it is determined whether or not the 

luminance Ismxy of each pixel Smxy positioned at coordinates 

(x,y) on the relevant still image Sm is less than the threshold 

value Tsm· If the result is "YES", then the procedure advances 

to step SE17. 

In step SE17, the s.is created by using equation. (7) and 
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Of course, if the result of step SE16 is "NO", that is, in 

the case that the luminance Ismxy of the pixel Smxy is greater 

than or equal to the threshold value Tsm• then the procedure 

advances to step SE18 as.well. 

In step SE18, "1" is added to variable m, and in step SE19, 

it is determined whether or not variable m is greater than the 

number M of still images. If the result is "NO", then the 

( · · ' procedure returns to step SE16. Then, the procedure in steps 

. :, 

SE16-SE18 is repeated for each pixel snu{y lying on the 

coordinates (x,y) of every still image. Then, the procedure 

given above in steps SE16-SE18 is-completed for each pixel smxy 

lying on the coordinates (x,y) of every still image, the value of 

variable m becomes greater than M, the result of step SE19 

becomes "YES", and the procedure advances to step SE20. 

In step SE20, the synthesized pi~el sxy which is·positioned 

at the coordinates (x,y) on the synthesized image S is set equal 

to the s, then the procedure advances to step SE21. In step 

SE21, "1" is added to the value of register x. In step SE22, it 

is determined whether or not the value of register x is greater 

than the maximum value of X, and if the result is "NO", then the 

procedure returns to step SE4. Then, the procedure in steps SE4-

SE2.1 is repeated until the value of x becomes greater than the 

. maximum value X. When the value of the register x becomes 

greater than the maximum value X, the result of step SE22 becomes 

"YES", and the procedure advances to step SE23. In step SE23, 

"1" is added to the value of register y. In step SE24, it is 

determined whether or not the value of register y is greater than 
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the maximum value Y, and if the result is "NO", then the 

procedure returns to step SE3. Then, the procedure in steps SE3-

SE23 is repeated until the value of register y becomes greater 

than Y. When the value of register y becomes gr~at~r than the 

maximum value Y, the result of step SE24 becomes "YES" and the .. . . . 

procedure advances to step SE26 in Fig. SB.· 

In step SE26, the initial value of register y is set at "1". 

and in step SE~7. the initial valu~ of register xis set at "1". · 

Then, in step SE28, the initial value of the· variable n which 

indicates the order of the video images is set at "1", the 

initial value of the variable c which represents the number of 

pixels with a ~uminance greater than or equal to the threshold 

Tvn is set at "O", and the initial value of the sum w of the 

synthesis ratios of the pixels with a luminance above the 

threshold Tvn is set at "O", then the procedure moves on to step 

SE29. 

In step SE29, it is determined whether or not the· luininance 

Ivnxy·of pixel vnxy lying on the coordinates (x,y) on the 

relevant video image Vn is greater than or equal to the threshold 

value Tvn· If the result if "YES", then the procedure advances 

to step SE30. 

In step SE30, "1" is added to the variable c. In step SE31, 

the synthesis ratio Wvn Of the relevant pixel Vnxy is added to 

the sum of the synthesis ratios and then the procedure advances 

to step SE32. If the result in step SE29 is "NO", that is, if 

the luminance Ivnxy of the pixel vnxy is less than the threshold 

value Tvn• then the procedure goes to step SE32 as well. 

In step SE32, "1" is added to the variable n. and in step 

SE33, it is determined whether or not variable n is greater than 
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the number N of images; if the result is "NO", then the procedure 

returns to step SE29. Then, the procedure in s~eps SE29-SE32 is 

repeated for each pixel vnxy lying on the coordinates .(x,y) on 

every video image. Thus, for the coordinates (x,y) on each video 

image Vn• the number c of pixels Vnxy with a luminanc~ Ivnxy 

greater than or equal to<the threshold value Tvn and the sum w·of 

their respective synthesis ratios are calculated. Then, the 

procedure given above for steps SE29-SE32 is completed for each 

pixel Vnxy located at the coordinates (x,y) on every video image, 

the value of variable n becomes greater than N, the result in 

step SE33 becomes "YES", ~d the procedure advances to step SE34. 

In step SE34, the initial value of variable n is set at "1", 

and the initial value of v which indicates value of the synthesis 

of N pixels vnxy which lie on the c~ordinates (x,y) for the N 

video images, is set at "O". In step SE35, it is determined 

whether variable c is equal to· "O", equal to N, or equal to 

neither "O" nor N; that is, whether the luminance of a11·N pixels 

positioned at the coordinates (x,y) for the N video images· is 

less than the threshold Tvn (c = O), greater than or equal to the 

' - .: threshold Tvn ( c = N) , or is neither. Regarding step SE35, if 

variable c is shown to be equal to "O", then the procedure 

advances to step SE36. In step SE36, subroutine 1, as shown in 

Fig. SC, is carried out. Regarding Fig. SC, in step SE301, the 

vis created by utilizing equation (8) •. then the procedure 

advances to step SE302. 

V=V+WvnVnxy (8) 

In step SE302, "1" is added to variable n~ then in step 

SE303, it is determined whether or not variable n is grea~er than 

the number N of video images, and if the result.is "NO", then the 
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procedure returns·to step SE301. Then. the procedure in steps 

SE301 and SE302 is repeated for each pixel Vnxy positioned at the 

coordinates (x,y) for every video image. That is, the pixels 

Vnxy which are positioned at the coordinates (x,y) on every video 

image are synthesized at their respective ratios wvn., ~~n. the 

procedure given above in·steps SE301 and SE302 is completed for 

each pixel vnxy positioned at the coordinates.(x,yl on every 

video image. .the value of variable n becomes greater than N. the . 

result of step SE303 becomes "YES". and the procedure advances to 

f step SE39 in Fig. SB. 

On the other hand, regarding step SE3S in Fig. SB, if it is 

determined that the variable c is equal to N, then the procedure 

advances to step SE37. In step SE37, subroutine 2 as given in 

Fig. SD is carried out. Regarding Fig. SD, after the v is equal 

to the pixel sxy of synthesized still image s. the procedure 

advances to step SE39 in Fig. SB. 

Regarding step SE35 in Fig. SB, if the variable c is· 

determined to be neither "O" nor N, then the procedure advances 

to step SE38. In step SE38, subroutine 3 given in Fig. SE· is 

carried out. Regarding Fig. SE. in step SE321; the average value 

W (=w/c) of the synthesis ratios with regard to the pixels having 

luminance greater than or equal to Tnv is calculated, then in 

step SE322, it is determined whether or not the luminance Ivnxy 

of the pixel vnxy positioned at coordinates (x,y) of the relevant 

video image Vn is less than the threshold Tvn· If the answer is 

"YES". then the procedure advances to step SE323. 

In step SE323, the vis created by using equation (9), and 

then the procedure advances to step SE324 . 

v = v+(W+wvn>vnxy . (9) 
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Of course. if the result in step SE322 is "NO", that is. if 

the luminance Ivnxy of pixel Vnxy is greater than or equal to the 

.threshold Tvn• then the procedure advances to step SE324. 

In step SE324. "1" is added to the variable n, and then in 

step SE325. it is determined whether or not the variable n is 

greater than the number N of video images. If the result is 

"NO", then the procedure returns to step SE 322. Then, the 

procedure in steps SE322-SE324 is repeated for each pixel vnxy 

lying on the coordinates (x.y) of every video image. Then, the 

·.: procedure given above in steps SE322-SE324 is completed for each 

pixel vnxy lying on the coordinates (x,y) of. every video image. 

the value of the variable N becomes greater than N, the result in 

step SE325 becomes "YES". and the procedure advances to step 

SE39. 

In step SE39, the synthesized pixel vxy which lies on the 

coordinates (x.y) of the synthesized image V is set equal to v, 

then the procedure advances to step SE40. In step SE40, · "1" is 

added to the register value x. In step SE41, it is determined 

whether or not the register value x is greater than the. maximum 

of X, and if the answer is "NO", then the procedure returns to 

step SE28. Then, the procedure in steps SE28-SE40 is repeated 

until the register value x becomes greater than the maximum value 

X. When the register value x becomes greater than the maximum 

value X, the result in step SE41 becomes "YES", and the procedure 

advances to step SE42. In step SE42, "1" is added to the 

register value y. In step SE43, it is determined whether o~ not 

the register value y is greater than the maximum Y, and if the 

answer is "NO", then the procedure returns to step SE27 .. Then 

the procedure in steps SE27-SE42 is repeated until the register 
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value y becomes greater than the maximum Y. When the register 

value y becomes greater than the maximum value Y. the result in 

step SE43 becomes "YES". and the procedure ends. 

In the afor·ementioned Embodiment 3. an example was given 

(the procedure in Fig. 5A step SE17) in which. when synthesizing 

the pixels of the still :i.mages. the synthesis ratios of the non-

synthesizing pixels was averaged and distributed •. However. 

regarding the procedure in step SE17. by using equation (10) it 

. is possible to distribute the synthesis ratios of the non­

synthesizing pixels proportionally with the synthesis ratios of 

the synthesizing pixels. 

s=s+( 1 ~wwsm+wsm)·smxy 00) 

Next, in the aforementioned Embodiment 3, the procedure is 

explained in the case in which N=2 and M=l. that is, if the 

creation of a synthesized image V which is made by combining two 

video images V1 and V2 and one still image S is desired, by 

tollowing the flow chart in Fig. 6. First, in step SFl, the 

initial value of the register y to vary the y coordinates is set 

at "1", and likewise, in step SF2, the initial value of the 

register x to vary the x coordinates is set at "1". Next. in 

step SF3, it is determined whether or not the luminance Ivlxy of 

pixel v1xy lying on the coordinates (x.y) of the video. image Vi 

is greater than or equal to the threshold value T1 • and the 

luminance Iv2xy Of pixel v2xy is less than the threshold value 

T2 • If the result is "YES", ·then the procedure advances to step 

SF4. 

In step SF4. the s~thesized pixel vxy which lies on the 
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coordinate-s (x,y) of the synthesized image Vxy is set equa1 to 

pixel v2xy of video image V2, then the procedure moves on to step 

SFS. 

In step SFS, it is determined whether or not the luminance 

Ivixy of pixel Vixy is less than the· threshold value Ti and the 

lwninance Iv2xy_of pixel_v2xy is grea~er than or equal to the 

threshold T2 • If .. the result is "YES", then the procedure 

advances to step SFS. In step SFS, synthesized pixel Vxy is set 

equa1 to pixe1 Vixy• then the procedure goes to step SFiO. 

On the other hand, if the result in step SF5 is "NO", that 

is, if the luminance Ivixy of pixel Vixy is gr~ater than or equal 

to the threshold Ti or the lwninance Iv2xy of pixel v2xy is less 

than the threshold T2 •. then the procedure moves on to step SF7. 

In step SF7, it is determined whether or not the luminance 

Ivixy of pixel vixy is greater than or equal to the threshold 

value Ti and the luminance lv2xy of pixel v2xy is greater than or 

equal to the threshold T2 • If the result is "YES", the~.the 

procedure advances to step SFS. In step SF8, synthesized pixel 

vxy is set equal to pixel sxy and then the procedure advances to 

step SFiO. 

On the other hand, if the result in step SF7 is "NO", that 

is, if the luminance Ivixy of pixel v1xy is less than the 

threshold T1 or the luminance Iv2xy of pixel v2xy is less than 

the threshold T2 , then the procedure advances to step SF9. In 

step SF9, the synthesi"zed pixel Vxy is created using equation 

(11), and then the procedure advances to step SFlO. 

Vxy=W1V1xy+W2V2xy (11) 

In step SFlO, "1" is added to the value of register x. In 

step SFli, it is determined whether or not.the value of register 
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x is greater than the maximum value x. and if the result is "NO". 

then the procedure returns to step SF3. Then. the procedure in 

steps SF3-SF10 is repeated until the value of register x becomes 

greater than the maximum value X. When the value of register x 

becomes greater than the maximum x. then the result in step SFll 

becomes "YES~. and the procedure advances to step SF12. · 

In step SF 12, "1" is added to the register value y. In 

step SF13, it. is determined whether or not the value of register 

y is greater than the maxi~wn value Y. and if the -result is "NO". 

then the procedure returns to step SF2. Then the procedure in 

_j steps SF2-SF12 is repeated until the value of register y becomes 

greater than the maximum valu~ Y. When the value of register y 

becomes greater than the maximum Y, then the result in step SF13 

becomes "YES", and the procedure ends. 

Next, in the aforementioned Embodiment 3, the procedure in 

the case that M=l. that is, if a synthesized image V is to be 

created by synthesizing N video images v1-vN and a single· still 

image s. i~ explained. The N vide~ images v1 -vN are combined at 

their respective synthesis ratios w1 :w2 : ••• :w(N-l):wN (with the 

conditions W1+W2+· •• +w(N-l)+WN=l: W1· W2·· ••• w(N-1)• WN~O). 

In this case, ·the pixel corresponding to the coordinates (x,y) on 

each video image Vn (l~n~N. n is a natural number) is 

designated vnxy• and the luminance of pixel Vnxy is designated 

lvnxy (O~I ~1; wherein O = black. 1 = white). Also, the 

threshold valµe Tn (O~T ~1) is set for the luminances of the 

pixels of each video image Vn. 

Figs. 7A-7D represent a flow chart which shows the procedure 

for the case in which a synthesized image is cons.tructed by 

synthesizing N video images v1-vN and a single still image S. In 
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Figs. 7A-7D, those procedures which correspond to the ones which 

were in.Figs. SA-SE are give~ the same symbols. The procedures 

in the flow chart in Figs. 7A-7D, when not synthesizing M still 

images Si-SM• are identical to those in the flow chart in Figs. 

5A-5E, so the explanation is omitted. 

The image synthesis.m~thod described above in Embodiment 3 

is able to be writ~en as a program, stored in a memory apparatus 

such as a ROM, and run by a CPU; it is also possible to build it 

into the hardware.40 

Embodiment 4 

In the following, the Embodiment 4 of the present invention 

will be explained. In the Embodiment 4, synthesized image P is 

constr~cted by synthesizing N (N is a natural number greater than 

i) video images Vi-VN and M (M is a natural number) still images 

Si-SM• each of which are made up of (XxY) (X and Y are natural 

numbers) pixel. 
.· 

First, a synthesized still image S is constructed by 

selecting a pixel with the lowest luminance among those pixels 

that lie on the same coordinates of the still images Si-SM. 

Next, a synthesized image P is constructed by synthesizing 

video images Vi-VN and the synthesized still image S. In the 

case where all the luminances of pixels that lie on the same 

coordinates of the video images v1-vN are greater than 

predetermined threshold, the pixel that lie on the same 

coordinate of the still image S is selected as a synthesized 

still pixel of the synthesized image P. In other case, the pixel 

with the lowest luminance among those pixels that lie on the same 

coordinates of the video.images v1 -VN is selected as a 
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In this case, the pixels that lie· on the coordinates (x,y) 

(lS:xs:x, 1s:y~Y; wherefn x and y are natural numbers) of each 

still image Sm (lS:n~M; m is a natural number) and synthesize4 

still image S are designated as pixel smxy and sxy• r~spe~tively. 

The luminance of pixel smxy is represented ·by Is~y (0.S:I smxy;:1; 

wherein O =black and 1 =white). In addition, the pixel which 

lie on· the coordinates (x,y) of each video image Vn (lS:n~N; n 

is a natural number) is designated as Vnxy• and the luminance of 

this pixel is represented by Ivnxy (O~I vnxy;:1; wherein O = 

·black and 1 =white). Furthermore, a luminance threshold Tvn 

(Ol:;;T ~1) is set for each video image V n 

In the following, the image synthesizing process according 

to the Embodiment 4 of the present invention will be explained 

with reference to the flow ·chart in Figs. SA and 8B. Initially, 

in step SGl. a decision is made as. to whether or not Mis "1", in 

other words. whether o~ not only one still image exists. -· In the 

case when the result of this decision is "NO", the process.moves 

to step SG2. In ~tep SG2, the initial value of register y for 

changing the y coordinates i·s set to "1". In step SG3, the 

initial value of register x for changing the x coordinates is 

similarly set to "1". Subsequently, in step SG4, ·the initial 

value of variable m indicating the order of the still images is 

set at "2", the initial value of the lowest luminance i is set 

equal to luminance Islxy of pixel slxy• and the initial value of 

s indicating value of synthesized pixel is set equal to pixel 

s1xy• then the procedure moves ori to step SGS. 

In step SGS, a decision is made as to whether l~in~ce 

Ismxy of pixel smxy is less than luminance "i or not. ·In the case 
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when the result of this decision is "YES", the process moves to 

step SGS. In step.SGS, luminance i is set equal to luminance 

Ismxy• and the process then moves to step SG7. In step SG7, 

after the s is set equal to the pixel smxy• the process moves to 

step SGS. 

In.step SGS, "1" is.added to variable ·m: in. step.SG9, a 

decision is made.as to whether or not variable mis greater.than 

the number M of still images. In the case when the result of 

this decision is "NO", the process returns to step SGS. The 

procedure described in steps SGS-SGS is then repeated with regard 

to pixels smxy located at the coordinates (x,y) of all still 

images. After the procedure of steps SGS-SGS has been completed 

.on pixels smx_y located at.the coordinates (x,y) of all still 

images, and the value of variable m is greater than M, the 

decision result of step SG9 becomes "YES". thereby allowing the 

process to proceed to step SGlO. 

In step SGlO, pixel_sXY located at coordinates (~.~f of 

synthesized image S is set equal to s, and the process then moves 

to step SGll. In step SGll, "1" is added to the value of 

register x. In step SG12, a decision is made as to whether or 

not the value of.register xis greater than maximum value X. In 

the case when the result of this decision is "NO", the process 

returns to step SG4. The procedure of steps_SG4-SG11 is then 

repeated until the value of register x becomes greater than 

maximum value X. When the value of register x becomes greater 

than maximum value x. the result of the decision in step SG12 

becomes "YES", and the process moves to step SG13. In step SG13, 

"1" is added to the value of register y. In step SG14, a. 

decision is made as to whether or not the value of register y is 
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greater· than maximum value Y. In the case when the result of 

this decision is "NO", the process returns to step SG3. The 

procedure of step SG3-SG13 is then repeated until the value of 

register y becomes greater than maximum value Y. When the value 

of register y becomes greater than maximum value Y, the ~esult of 

the decision in· ·Step SG14 becomes "YES", and the process moves to 

step SG16. In addit.ion., wheil the decision result of step SG1 is 

"YES", in other words, Mis "1", only one still image exists, 
i 

hence. the process skips to.step SG15. In step SG15, after the 

still image s1 is designated as synthesized still image s. the 

process moves to step SG16. 

In steps SG16 and SG17, the initial value of "1" is given to. 

"x" and "y". 

In step SG18, a decision is made as to whether or not all 

the luminance Iv1xy-IvNxy of pixel"s v1xy..:vNxy of each video image 

v1-vN are greater than corresponding threshold values Tvi-TvN~ 

In the case when this decision result is "XES", the p~oc::ess moves 

to step SG25. In step SG25, the process ends after synthesized 

pixel Vxy is set equal to the pixel sxy of synthesized still 

image S • 

On the other hand, when the decision result of step SG18 is 

"NO", the process moves to step SG19. In step SG19, the initial 

value of variable n is set equal to "l", and the initial value of 

the lowest luminance i is similarly set equal to "1". Following 

this, the process moves to step SG20. In step SG20. a decision 

ls made as to whether or not luminance Ivnxy is less than or 

equal to threshold Tvn• and whether or not luminance Ivnxy is 

less than luminance·!. In the case when the result of this 

decision is "YES", the process moves to step SG21. In step SG21, 
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luminance i is set equal to luminance Ivmxy• and the process 

moves to step SG22. In step SG22, a pixel Vxy is set equal to 

synthesized pixel Vnxy• and the process then moves to step SG23. 

In step SG23, "1" is added to variable n. Subsequently, in 

step SG24, a decision is made as to whether or not variable n is 

greater than the number N of video images. In the case when the 

result of this decision is "NO", the process returns to step 

SG20. The procedure of steps SG20-SG23 is then repeated for each 

pixel Vnxy located at coordinates (x,y) of each video image. 

When the procedure of step SG20-SG23 has been completed with 

regard to each pixel vnxy located at coordinates (x,y) of each· 

video image, the value of variable n becomes greater than N, the 

decision result of step S.G24 becomes "YES", and the process ends. 

·In step SG26, "1" is added to the value in register "x~'. In 

step 27, a judgment is made as to whether the value "x" is · 

greater than the maximum value "X" or not. If the judgment is 

"NO", the procedure returns to step SG18 •. Then, the procedures 

SG18-SG26 are repeated until the value "x" becomes greater than 

the value "X". If the value "x" becomes greater than· the value 

"X" and the judgment is "YES", the procedure proceeds to step 

SG28. In step SG28, "1" is added to the value of register "y". 

In step SG29, a judgment is made as to whether the value "y" is 

greater than the maximum value "Y" or not. If the judgment is 

"NO", the procedure returns to step SG17. Then, the procedures 

SG17-SG28 are repeated until the value "y" becomes greater than 

the value. "Y" • The procedure is terminated when the value "y" 

becomes greater than the value "Y" and the judgment _is "YES". 

Furthermore, the image synthesizing process accor,ding to the 

aforementioned Embodiment 4 can be achieved by means of pre-
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recording a program in a memory apparatus such as a ROM and the 

like, and then running this program using a CPU.. In addition, 

the same process can be performed by means of hardware as well. 

Embodiment 5 

In the following. the Embodiment 5 of the present invention 

will be explained. ·In the Embodiment 5 of ~he present invention, 

synthesized image P is constructed by synthesizing N (N is a 

nat~ral number greater than 1) video images v1-vN and M (M is a 

natural number) still images s 1-sM•. each of which are made up of 

(XxY) (X and Y are natural numbers) pixel. 

First. a synthesized still.image S is constructed by 

selecting a pixel with the lowest luminance among those pixels 

which lie on the same coordina,tes of the still ima_ges s1-8M·· 
Next, a pixel posses~ing the lowest luminance among those 

pixels which lie on the same coordinates of the video images v1-

. VN is selected. In the ~ase ·where the lliminance is greater than 

a predetermined threshold, the pixel which lie on the same 

coordinates of. the still image S is selected as a pixel 

corresponding same coordinate of the synthesized image. In other 

case, the aforementioned pixel possessing the lowest luminance is 

selected as a pixel corresponding same coordinate of the 

synthesized image. 

In this case, the pixels which lie ·on the coordinates (x,y) 

(l~x~X. l~y:s::Y; wherein x and y are natural numbers) of each 

still image Sm ( l:in:iM·; m is a natural number) and synthesized 

still image S are designated as pixel smxy and Sxy• respectively. 

The luminance of pixel smxy is represented by Ismxy (O~I.8~1; 

wherein O =black and 1 ~white). In addition, the pixel which 
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lies on -the coordinates (x,y) of each video image Vn (1~n~N; n 

is a natural number) is desigriated as Vnxy• and the luminance of 

this pixel is represented by Ivnxy (O~I vnx~l; wherein 0 = 

black and 1 =white). Furthermore, a luminance threshold Tv 

(Ol~T ~1) is set. for video image. 

In the following, the image synthesizing process according 

to the EDl.bodiment. ·5 of the present invention will be explained 

with reference to the flow chart in Fig. 9. In this figure. 

procedures corresponding to those described in Fig·. 8 will be 

denoted by the same character (numeral) and their explanations 

will be omitted. In other words, in the case when only one still 

image s1 exists, this image is designated as synthesized still 

image S; in the case when a plurality of still images exist. the 

pixel with the lowest luminance among pixels of all still images 

81-SM located at the same coordinates is designated as 

synthesized pixel sxy corresponding to same coordinate of 

synthesized still image ~- This process is identical. to that 

described in the aforementioned Embodiment 4. 

In step ·sG16, the initial value of register y for changing 

they coordinate is similarly set to "1". In step SG17. the 

initial value of register x for changing the x coordinates is 

similarly set to "1". Subsequently, in step SG30, the initial 

value of variable n indicating the order of the video images is 

set equal to "2", the initial value of the minimum luminance i is 

set equal to luminance· Ivlxy· of pixel vlxy• and the initial value 

of v that represents the pixel possessing the lowest luminance 

corresponding to coordinate (x,y) is set equal to pixel v1xy. 

Following these actions, the process moves to step SG31 •. · 

In step SG31, a decision is made as to whether luminance 
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Ivnxy of pixel vnxy is less than luminance i or not. In the case 

when the result of this decision is "YES", the process moves to 

step SG32. In step SG32, luminance i is-set equal to luminance 

Ivnxy. and the process then moves to step SG33. In step SG33, 

after vis set equal to pixel vnxy• the process moves-to-step 

SG34. 

In step SG34, "1" is added to variable n: in.step SG35, a 

decision is made as to whether or not varlable n is greater than 

the number N of video images. In the case when the result of 

this decision is "NO", the process returns to step SG31. The 

procedure described in steps SG31-SG34 is .then repeated .with 

regard to pixels Vnxy located at the coordinates (x.y) of all 

video images. After the procedure of steps SG31-SG34 has been 

completed on pixels Vnxy located at the coordinates (x,y) of all 

video.images, and the value of variable n is greater than N, the 

decision result of step SG35 becomes "YES", thereby allowing the 

process to proceed to step SG36. 

In step SG36, a decision is made as to whether or not 

luminance i is_ greater than predetermined threshold Tv· In the 

case when the result of this decision is "NO", the process moves 

to step SG37. In step SG37, pixel Vxy located at coordinates 

(x.y) of synthesized image v·is set equal to v. and the process 

then skips to step SG26. 

On the other hand, in the case when the decision result of 

step SG36 is "YES", in other words, when luminance 1 is greater 

than threshold Tv• the process moves to step SG38. In step SG38, 

synthesized pixel Vxy is set equal to pixel Sxy of synthesized 

still image. S. and the process then moves to step SG26. . · 

In step SG26, "1" is added to the value of register x. In 
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step SG27, a decision is made as to whether or not the value of 

register x is greater than maximum value X. In the case when the 

result of this decision is "NO", the process returns to step 

SG30. The procedure of steps SG30-SG26 is then repeated until 

the value of regist~r x becomes greater than maximum value X. 

When the value of register x becomes greater than ~imum value 

X, the result of .the decision in step SG27 becomes "YES"·, and the 

process moves to step SG28 •. In step SG28, "1" is added to the 

value of register y. In step SG29, a decision is made as to 

whether or not the value of register y ls greater than maximum 

value Y. In the case when the result of this decision is "NO", 

the process returns to step SG29. The procedure of step SG17-

SG28 is then repeated until the value of register y becomes 

greater than maximum value Y. When the value of register y 

becomes greater than maximum value Y, the result of the decision 

in step SG29 becomes "YES", which in turn.allows the process to 

end. 

Furthermore, the image synthesizing process according to 

the aforementioned Embodiment 5 can be achieved by means of pre­

recordlng a program in a memory apparatus such as a ROM and the 

1ike, and then running this program using a CPU. In addition, 

the same process can· be performed by means of hardware as well. 

Embodiment 6 

In the following, the Embodiment 6 of· the present invention 

will be explained. Fig. 10 is a block diagram showing the 

structure of an image synthesizing apparatus according to the 

Embodiment 6. In Fig. 10, the image synthesizing apparatus is 

formed from an N number (N is a natural number greater than 1) of 
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input terminals 211-21N• an N number of ·luminance signal 

separators 221-22N• an N number of input terminals 231-23N• 

comparative computing unit 24, image switch 25, ratio adjuster· 

26, adder 27, and output terminal 28. 

An N number of images P1-PN are inputted from input­

terminals 211-21N• respe~tively, and supplied to the 

corresponding luminance signal separators 221-22N. Each 

luminance. signal separator 221-22N then supplies an 1.nputted 

image P1-PN• respectively, to image switch 25. In addition, the 

aforementioned luminance signal separators 221-22N separate 

luminance signals Ip1-IpN from images P1-PN and supply them to 

comparative computing unit 24. An N number of threshold signals 

sT1-sTN are inputted from input terminals 231-23N• respectively, 

and supplied to comparative computing unit 24. Threshold 

signals sT1-sTN correspond to thresholds T1-TN of luminances of 

pixels previously set at each image P1-PN. Comparati~e ~~mputing 

unit 24 compares each luminance signal Ip1~IPN with the. 

corresponding threshold signal ST1-sTN• and then supplies natural 

numbers k corresponding to all luminance signals Ipk which are 

less than or equal to the corresponding threshold signal STk 

(l:S:k:S:N) to image switch 25. In the case when all luminance 

signal Ip1-IpN of N video images P1-PN are greater than the 

corresponding threshold signals sT1-sTN• this information is 

reported to image switch 25. In the case when such information 

is reported, i.e., information that all luminance signals Ip1-IpN 

are greater than threshold signal sT1-sTN• images switch 25 

supplies all video images P1-PN to ratio adjuster 26; in all 

other cases, image switch 25 supplies all ~idea image~ Pk. 

corresponding to supplied natural numbers k to ratio adjuster 26. 
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Ratio adjuster· 26 redistributes the predetermined synthesis 

ratios of the not inputted visual images over those of the 

inputted visual images. Inputted video images Pk are multiplied 

by a sum of the predetermined synthesis ratio and the 

redistributed syntheses ratio. And the re~ultant vid~o linages 

.Pk' are outputted to adder 27. Video images Pk' are added by 

adder 27 and the sum is outputted through terminal 28 as a 

synthesized image P. 

Embodiment 7 

In the following, the Embodiment 7 of the present invention 

will be explained. Fig. 11 is a block diagram showing a 

structure of an image synthesizing apparatus according to the 

Embodiment 7. In Fig. 11, the image synthesizing apparatus is 

formed from input terminals 291 , 292 , 301 , and 302 ; partial 

resistor 31; oper~tional amplifier 32; comparator 331 .an4. 332 ; 

Schmitt trigger 341 and 342 ; delay lines 351-353 ; analog switch 

36; and output terminal 37. Image signals Sp1 • Sp2 of images P1 • 

P2 are respectively.inputted.from input terminals 291 , 292 • and 

supplied to one input terminal of corresponding comparators·331 , 

332·· On the other hand, the two threshold signals STl• sT2 are 

inputted from input terminals 301 , 302• respectively,. and then 

supplied to the other terminals of comparators 331 , 332 , 

respectively. Threshold signals STl• sT2 correspond to luminance 

thresholds T1 •. T2 previously designated for images P1 , P2 • 

Comparators 331 , 332 compare, respectively, the luminance signals 

of each image signal Sp1 • Sp2 with the corresponding threshold 

signals ST!• sT2 • In the cas~ when each luminance siina1· is 

greater than its respective corresponding threshold signal STl• 
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81-2 • a comparative sign.al of level "H" is outputted;, while in the 
.. 

case when these aforementioned signals are less than or equal to 

their threshold signals, a comparative signal of level "L" is 

outputted. Each comparative signal is $Ubsequently shaped into a 
-

waveform by means of Schmitt triggers 341 •. 342 and then.supplied 

to control terminals CO, Cl of analog switch 36. 

Image signals Sp1 • Sp2 are supplied to input terminals 11 , 

I 2 of analog switch 36 via delay lines 351 , 352 each possessing a 

predetermined delay, and one-half of each signal is respectively 

s~ed by means of partial resister 31. These signals then 

undergo "buffering" by means of operational amplifier 32 of · 

amplification ratio 1, and are then supplied to input terminal I3 

of analog switch 36 via delay line 353 also possessing a 

predetermined delay. 

Analog switch 36 then respectively sets the values of 

control data DCO, DCl to ."1", respectively, in the case when each 
. . 

of the comparative signals inputted from control terminal CO, C1 

is at level "H", or sets the values of control data DCO, DC1 to 

"O", respectively, in the case when each sign.al.displays a level 

"L". In the case when the values of control data DCO, DCl read 

"00", the output.signal of delay line 353 inputted from input 

terminal IO is selected; in the case when the aforementioned 

values read "01", the output signal of delay _line 351 inputted 

from input terminal I1 is-selected: in the case when the 

aforementioned values read "10", the output sign.al of delay line 

352 inputted from input terminal 12 is selected; and in the case 

when the aforementioned values read "11", the output signal of 

delay line 353 input from input terminal I3 is select~d. The 

selected output sign.al is then outputted from output terminal 37 
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Furthermore, delay lines 351-353 are provided for· the 

purpose of adjusting the input time difference between the analog 

signal and the aforementioned comparative signal inputted to 

analog switch 36. Howev~r. in the case when a high quality 

synthesized image signal Sp is not in particular necessary, these 

structures may be.omitted. 

Fig. 12 shows a structural example of an image communication 

system· in which the image synthesizing apparatus according to ·the 

aforementioned Embodiment 7 is utilized. In Fig. 12, two image 

communication terminal units 41a, 41b are connected via 

communication circuit 42 in a manner such· that interactive 

communication is possible (bidirectional communication). Image 

communication terminal units 41a, 41b comprise, respectively, 

image input units 43a, 43b: image synthesizing units 44a, 44b: 

and display units 45a, 45b.· Image input units 43a, 43b .· 

respectively comprise a video camera or the like which captures 

the desktop of each user. and outputs images 46a, 46b, for 

example, as shown in Fig. 13. Image synthesizing apparatus 44a 

conducts synthesis such that image 46a, supplied directly from 

image input apparatus 43a, and image 46b, supplied from image 

input apparatus 43b via communication circuit 42, appear 

transparent and discernible. Image synthesizing apparatu~ 44a 

then supplies image 47 shown in Fig. 13 to display apparatus 45a. 

Image synthesizing apparatus 44b conducts similar synthesis such 

that image 46b, supplied directly from image input apparatus 43b, 

and image 46a, supplied from image input apparatus 43a via 

communication circuit 42~ appear transparent and discernible, and 

then supplies image 47, shown in Fig. 13, to display apparatus 
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45b. According to the present embodiment, reduction of the . 

contrast can be prevented, and synthesized images can be viewed 

clearly. 

Embodiment 8 

In the following. the Embodiment 8 of the present invention 

will be explained. Fig. 14 is a block diagram showing the 

structure of an image synthesizing apparatus _according to the 

Embodiment 8. In Fig. 14, the aforementioned· image synthesizing 

apparatus comprises an N number (N is a natural number greater 

than 1) of input terminals 511-51N• an N number of luminance 

signal separators 521-52N, comparative computing unit 53, image 

switch 54, and output terminal 55. 

An N number of imag~s P1-PN are inputted, respectively, from 

input terminals 511-51N, and are supplied to the corresponding 

luminance signal separator 5~1-s2N. Each luminance signal 

separator 521-52N supplies an inputted image P1-PN to image 

switch 54, ·and at the same time, separates luminance signal Ip1-

IpN from the image P1 -PN, and supplies this luminance signal to 

comparative computing unit 53. Comparative computing unit 53 

compares the levels of all luminance signals Ip1-IpN and reports 

the luminance signal which is the lowest level to image switch 

54. Image switch 54 then outputs the image possessing the 

reported luminance signal as output image P from output terminal 

55. 

In the Embodiment 8, in the case when N = 2, in other words, 

the case when two images P1 and,P2 are synthesized by means of 

the image synthesizing apparatus is shown in Fig. 15.· In Fig. 

15, image synthesizing apparatus comprises ·input terminals 561 , 
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562-: comparator 57; Schmitt trigger 58; delay lines 591 • 592 ; 

. analog switch 60; and output terminal 61. 

Image signals Sp1 • Sp2 of the two images P1 , P2 are inputted 

respectively from input terminals 561 , 562 , and then supplied to 

the respective input terminal of comparator 57. Comparator 57 

compares the. luminance signals of. image signals Sp1 • Sp2 • and 

outputs a comparatiye signal of level "H" in the case wh~n 

luminance. signal of image signal Spi is greater than the 

luminance signal of image signal· Sp2 • or a comparative signal of 

level "L" in the case when the other situation occurs. 

Comparative signal is then shaped into a waveform by means of 

Schmitt trigger 58 and sent to control terminal C of analog 

switch 60. 

Image signals Sp1 • Sp2 are respectively supplied to input 

terminals IO, Il of analog switch 60 via delay lines 591 , 592 · 

each possessing a predetermined delay. In the case when-an "L" 

level comparative signal is inputted from control terminal C, 

analog switch 60 selects the output signal inputted from input 

terminal IO; in the case when an "H" level comparative signal is 

inputted, analog switch 60 selects the output signal inputted 

from input terminal.I!. The selected output signal is then 

outputted from output terminal 61 as output image signal SP • 

. Furthermore, delay lines 591 , 5.92 are provided for the 

purpose of adjusting the input time difference between the analog 

signal and the aforementioned comparative signal inputted from 

analog switch 60. However, in the case when a high qu~lity 

output image signal Sp is not in particular necessary, these 

structures may be omitted. 

Fig. 16 shows a structural example of an image communication 
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system in which the image synthesizing apparatus shown in Fig. 15 

is utilized. In Fig. 16, two image communication terminal units 

62a, 62b are connected via communication circuit 63 in a manner 

such that interactive communication is possible (bidi~ec~;ional 

communication). Image communication terminal units 62a~ 62b 

compris~. respectively, image input· units 64a. 64b; image 

synthesizing units 65a, 65b; and display units 66a, 66b. Image 

input units 64a. 64b respectively comprise a·video camera or the 

like which captures. the desktop of each user, and outputs images 

67a, 67b, for example, as sho'wn in Fig. 17. Image synthesizing 

apparatus 65a conducts synthesis such that image 67a, suppli~d 

directly from image input apparatus 64a, and image 67b, supplied 

from image input apparatus 64b via communication circuit 63, 

appear transparent and discernible. Image synthesizing apparatus 

65a then supplies image 68 shown in Fig. 17 to display apparatus 

66a. Image synthesizing·apparatus 65b conducts a similar· . . 

synthesis such that image 67b, supplied directly from image input 

apparatus 64b, and image 67a, supplied from image input apparatus 

64a via communication circuit 63, appear transparent and 

discernible, and then supplies image 68, shown in Fig. 17, to 

display apparatus 66b. According to the present embodiment, 

reduction of the contrast can be prevented, and synthesized 

images can be viewed clearly. 

Embodiment 9 

In the following, the Embodiment 9 of the present invention 

will be explained. Fig. 18 is a block diagram showing the 

structure of an image synthesizing apparatus according to the 

Embodiment 9. In Fig. 18, the aforementioned image synthesizing 
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apparatus comprises an M number (M is a natural number) of input 

terminals 711-71M and 721-72M; an N number of input terminals 

731-73N• and 741-74N; an M number of luminance signal separators 

751-75M; an N number of luminance signal separators 761-~~N; 

comparative computing units 77 and 78; image switches.79 and 80; 

ratio adjusters 81 and 82; adders 83 and 84; and output terminal 

85. 

An M number of still images s 1-sM are ·inputted, 

respectively, from input terminals .111-11M• and are supplied to 

the corresponding luminance signal separators 751...;.75M·· Each 

luminance signal sepa!ator 751-75M supplies an· inputted st111 

image s 1-sM to image switch 79, and at the same time, seJ?arates 

luminance signal 181-IsM from the respective still image s1-8M• 
and supplies this luminance signal to comparative computing unit 

77. An M number of threshold signals STsi-8Ts~ are respectively 

inputted from input terminals 721-72M• and_supplied to 

.comparative computing unit 77. Threshold signals sTS1-sTSM 

correspond to luminance thresholds T81-TsM of pixels previou~ly 

set at each still f.mage s 1-sM. Comparative computing unit 77 

compares each luminance signal 181-IsM with the corresponding 

threshold signal sTS1-sTSM• and then supplies natural numbers k 

corresponding to all luminance signals Isk which are less than or 

equal to the corresponding threshold signal STSk (l~~M) to 

image switch 79. In the case when all luminance signals 151-IsM 

of M still images s 1-sM are greater than the corresponding 

threshold signals STsi-STSM• ·this information is reported to 

image switch 79. In the case when such information i~ reported, 

i.e., information that all luminance signals Ig1-IsM are greater 

than threshold signa1s·sT81-sTSM• images switch 79 supplies all 
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still images s1-sM to ratio adjuster 81; in all other cases, . 

image switch 79 supplies all still images Sk corresponding to 

supplied natural numbers k to ratio .adjuster 81. 

Ratio adjuster 81 redistributes the predetermined synthesis 

ratios of not inputted visual image over those of the inputted 

visual images. Inputted visual images Skare· multiplied by a sum 

of the predetermined synthesis ratio and the redistributed 

synthesis ratio. The products S'k are supplied to adder 83. 

Adder 83 adds still image S'k and the sum is supplied as a 

synthesized still image to visual switch 80. 

An N number of video images v1-vN are inputted, 

respectively, from input terminals 731-73N• and are supplied to 

the corresponding luminance signal separators 761-76N. Each 

luminance signal separator 7~1-76N supplies an inputted-video 

image v1-vN to image switch 88, and at the same time, separates 

luminance signal Iv1-IVN from the respective video i~g~·v1-vN, 

and supplies this luminance signal to comparative computing unit 

78. An N number of threshold signals sTV1-sTVN are ~esp~~tiveJ.y 

inputted from input terminals 741-74N• and supplied to 

comparative computing unit 78. Threshold signals sTV1-SrvN 
correspond to luminance thresholds Tvi-TVN of pixels previously 

set at _each video image V.i-VN. Comparative computing unit 78 

compares each luminance signal Ivi-IVN with the·corresponding 

threshold signal sTV1-sTVN• and then supplies natural numbers k 

corresponding to all luminance signals IVk which are less than or 

equal to the corresponding threshold signal STVk (l~k~N) to 

image switch 80. In the case when all the luminance sigr_tals 

Iv1-IVN of N video images v1-vN are greater than the 

corresponding threshold signals sTV1-sTVN• this information is 
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reported to image switch 80. In the case when such information 

is reported; image switch 80 supplies the inputted synthesized 

still image S to adder 84; in all other cases. image switch 80 

supplies all video images Vk corresponding to supplied natural 

numbers k to ratio adjuster 82. 

Ratio adjuster 82 redistributes the predet~rmined synthesis 

ratios of the not-inputted visual images over those of the 

inputted visual images. Inputted video image. Vk are multiplied 

by the sum of the above operation, and the resultant video image 

V'k are outputted to adder 84. Adder 84 outputs the synthesized 

still image S when a synthesized still image is inputted. 

Otherwise, video images V'k are added by adder 84 and the sum is 

outputted through terminal 85 ·as a synthesized image P. 

Embodiment 10 

In the following, the Embodiment 10 of the present.invention 

will be explained. Fig. 19 is a block diagram showing a 

structure of an image synthesizing apparatus according to the 

Embodiment 10. In Fig. 19, the image synthesizing apparatus is 
. 

-.
1 

formed from input terminals 91, 921 , 922 • 931 • and 932 ; partial 

resistor 94; operational amplifier 95; comparator 961 ~nd 962 ; 

Schmitt trigge.r 971 and 972 : delay lines 981-984 : analog switch 

99; and output terminal 100. 

One image signal Ss of stiil image S is inputted from input 

terminal 91 and supplied to input terminal IO of analog switch 99 

via delay line 981 possessing a predetermined delay. In 

addition. two image s.1 gnals sv1 • sv2 of video images V 1 •.. V 2 are 
. . 

respectively inputted from input terminals 921 • 922 , and supplied 

to one ~nput terminal of corresponding comparators 961, 96~. 
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respectively. On the other hand. the two threshold signals STl• 

·s.r2 are inputted from input terminals 931 • 932 , respectively, and 

then supplied to the other terminals of comparators 961 , 962 , 

respectively. T~reshold signals ST!• sT2 correspond to luminance 

thresholds T1 , T2 previously designated for video images v1 , v2 • 

Comparators 961 , 962 c~mpare, respectively, the luminance signals 

of each image signal Svi•: sv2 with the corresponding threshold 

signals STl• sT2 • In the case when each luminance signal is 

greater than 1 ts re.specti ve corresponding threshold signal STl, 

sT2 • a comparative signal of level "H" is outputted, while in the 

case when these aforementioned signals are less than or equal· to 

their threshold signals, a comparative signal of level "L" is 

· outputted. Each comparative signal is subsequently shaped into a 

waveform by means of Schmitt triggers 971 , 972 and then supplied 

to control terminals co. Cl of analog switch 99. 

Image signals Svi• Sv2 are supplied to input terminals 11, 

I2 of analog switch 99 via·delay lines 982 , 983 each possessing a 

predetermined delay, and one-half of each signal is respectively 

summed by means of partial resister 94. The resultant signal 

then undergoes "buffering" by means of operational amplifier 95 

of amplification ratio 1, and is then supplied to input terminal 

I3 of analog switch 99 via delay line 984 also possessing a 

predetermined delay .. 

Analog switch 99 then respectively sets the values of 

control data DCO, DCl to "1", in the case when each of the 

comparative signals inputted from control terminal CO, Cl is at 

level "H", or sets the values of control data DCO, DC! to· "O", 

respectively, in the case when each signal displays a level "L". 

In the case when the values of control data DCO, DCl read "11", 
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the output signal of delay line 981 inputted from input terminal 

IO is selected; in the case when the aforementioned values read 

"01", the output signal of delay line 982 inputted from input 

terminal 11 is se~ected; in the case when the aforementioned 

values read "10", the output signal of delay line 983 inputted 

from input terminal .12 is selected; and in the case when the 

aforementioned values read "00", the output signal of delay line 

984 input from input terminal 13 is selected. The selected 

output signal is then outputted from output terminal 100 as 

synthesized image signal Sv. 

Furthermore, delay lines 981-984 are provided for the 

purpose of adjusting the input time difference between the analog 

signal inputted from analog switch 99 and the aforementioned 

comparative signal. However, in the case when a high quality 

synthesized image signal Sv is not in particular necessary, these 

structures· may be omitted·. 

In addition, in the case when two still images are provided, 

i.e., as in the number of video images provided, a circuit 

similar to the circuit· relating .to image signals Svl• sv2 of 

video images v1 • v2 in·Fig. 19 is provided, and the luminance 

signals-01 each still image are·respectively compared_ with 

previously set threshold signals by means of a comparator. 

Synthesis is then conducted at a predetermined synthesis ratio 

using a partial resistor or the like, and image signals Svl• Sv2 

of video images v1 • v2 are inputted along with the ~mage signals 

of the still images into an analog switch which has been expanded 

to contain two more input terminals and two more control ·· 

terminals. Based on the comparative signal inputted from the 

control terminal, in the case when an image·signal of a still 
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image is selected, and when the luminance signals of the two 

still images are either greater or less than a threshold signal 

based on the comparative signal from each comparator relating to 
' 

the still image, it is possib!"e to select the image signal of the 

synthesized still image. In all other cases, according to the 

same ~tructure, it is possiQle to select the image signal of a 

still image possessing a lum~nance signal less than or equal to 

the .threshold signal .• 

Fig. 20 ~shows a structural example of an image· communication 

system in ·which the image synthesizing apparatus accor4ing to the 

aforementioned Embodiment 10 is utilized. In Fig. 20, two image 

communication terminal units !Ola, lOlb are connected via 

communication line 102 in a manner such that interactive 

communication is possible (bidirectional communication). Image 

communication terminal units !Ola, lOlb comprise, resl?ect_ively, 

video image input apparatuses 103a, 103b; still image·memories 

104a, 104b; image synthesizing apparatuses 105a, 105b; and 

display apparatuses 106a, 106b. Video image input apparatuses 

103a, 103b respectively comprise a high resolution camera which 

can capture document text and the like in fine detail. 

In the following, the actions when constructing a shared 

drawing (image) by joint use of the still image inputted to image 

communication terminal unit lOla will be explained. Initially, 

in image communication terminal unit !Ola, in order to jointly 

use a document by means of image communication terminal units 

lOla, lOlb, the document provided on a desk is captured using 

video image.input apparatus 103a. One frame of the video· image 

is then preserved in still imag~ memory 104a as a still image· 

(e.g., image 108 in Fig. 21). Subsequently, image communication 
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apparatus 107a transmits the still image preserved in stil1 image 

memory 104a via communication line 102. Image communication 

terminal unit lOlb stores the still image from image 

communication terminal unit lOla in still ~mage memor~ 104b. 

Subsequently, in image communication terminal unit 10la, the 

video image (e.g., image 109a of Fig. 21) obtained by capturing a 

desktop using video image input apparatus 103a, is transmitted to 

image communication terminal unit lOlb via communication line 102 

by means of image communication apparatus 107a. In addition, 

image synthesizing apparatus 105a conducts .synthesis such th~t 

image preserved in still image memory 104a (see image 108 of Fig. 

·21); the resultant video image (e.g., image 109a of Fig. 21) from 

video image input apparatus 103a; and the video image (e.g., 

image 109b of Fig. 21) from image ·commUi:J.ication terminal unit 

101b, supplied via image communication apparatus 107a •. a~pear 

transparent and disce·rnible. An image 110,· as shown ln ·Fig. 21, 

is then supplied by display apparatus 106a. 

In the same manner, in image communication terminal unit 

101b, the video image obtained by capturing a desktop using video 

image input apparatus 103b, is transmitted to image communication 

terminal unit lOla via communication line 102 by means of image 

communication apparatus 107b. In addition, image synthesizing 

apparatus 105b conducts synthesis such that image preserved in 

still image memory 104b; the resultant video image from video 

image input apparatus 103b; and the _video image from image 

communication terminal unit lOla, supplied via image 

communication apparatus 107b, appear trans~arent and discernible. 

The resultant image is then suppiied to display apparatus 106b. 

As explained in the aforementioned, it is possible to 
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commonly use a document image or the like as a still image of a 

high precision by means of operating the above image 

communication system. In addition, it is also possible for a 

plurality of users to simultaneously line up and point to this 

still image, as well as make annotations using a pen. · 

'According to the aforementioned Embodiment 10, when 

synthesizing video images 109a, 109b and still image 108, due to 

change of the synthesis process according to the luminance of 

each pixel, reduction of the contrast can be prevented, and 

synthesized· images can be viewed clearly. 

Embodiment 11 

In the following, the Embodiment 11 of the present invention. 

will be explained. Fig. 22 is a block diagram showing the 

structure of an image synthesizing apparatus according to. the 

Embodiment 11. In Fig. 22, the aforementioned image synthesizing 

apparatus comprises an M number (M is a natural number) of input 

terminals 1111-111M; an N number ·of input terminals 1121-112N• 

and 1131-113N (N is~ natural number greater than 1); an M number 

of luminance signal separators 1141-114M: an N number of 

luminance signal "separators 1151-llSN; comparative computing 

units 116 and 117; image switches 118 and 119; and output 

terminal 120 . 
. 

An M number of still images s 1-sM are inputted, 

respectively, from input terminals 1111-111M• and are supplied to 

the corresponding luminance signal separator 1141-114M. Each 

luminance signal separator 1141-114M supplies an inpu:tted s·till 

image s1-sM to image switch 118, and at the same time, separates 

luminance signal Is1-IsM from the respective still image s1-sM• 
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and 'supplies these luminance signals to :comparative computing 

unit 116. Comparative computing unit 116 compares the levels of 

luminance signals 151-IsM and reports the luminance signal of the 

iowest level to image switch 118. Image switch 118 then supplies 

the image possessing this reported luminance signa~ to image 

switch 119 as output still image S. 

An N number of video images v1-vN are inputted, 

respectively. from input terminals 1121-112N• and are supplied to. 

the corresponding luminance signal separator 11s1-11sN. Each 

luminance signal separator 11s1-11sN supplies an inputted video 

image v1-vN to image switch 119, and at the same time. separates 

luminance signal Iv1-IVN from the respective video image v1-vN• 

and supplies these luminance signals to comparative computing 

unit 117. ·An N number of thr·eshold signals STVl -STVN are 

respectively inputted from input terminals 1131-113N• -and. 

supplied to comparative computing unit 117. Threshold signals 

s.rv1-sTVN correspond to luminance thresholds Tv1-TVN previously 

set.at each video image v1-vN. Comparative computing unit 117 

compares each luminance signal Iv1-IVN_with the corresponding 

threshold signal sTV1-sTVN• and then supplies a natura1·number k 

corresponding to the luminance signal with ·the lowest·· luminance 

from _among all luminance signals Ivk which are less than or equal 

to the corresponding threshold signal STVk ·(lS:kS:N) to image 

switch 119. · In the case when the luminance signals Iv1-IVN of 

all N video images v1-vN are greater than their corresponding 

threshold signals STvi-STVN• this information is reported to 

image switch 119. In the case when such information is.reported, 

image switch 119 outputs the inputted synthesized still image S 

to output terminal 120 as output image P; in all other cases. 
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image switch 119 outputs the v~deo image Vk corresponding to 

natural number k to .output terminal 120 as output image P. 

Embodiment i2 

In the following, the Embodiment i2 of the present invention 

will be explained. Fig. 23 is a block diagram showing the 

structure of an .image synthesizing apparatus according to the 

Embodiment i2. In Fig. 23, the aforementioned image synthesizing 

apparatus comprises an M number (M is a natural numbe~) of input 

terminals 12ii-121M; an N number of input termfnals 122i.:..i22N (N 

is a natural number greater than i); input terminal 123; an M 

number of luminance signal separators i241 -i24M; an N number of 

luminance signal separators i25i-i25N; comparative computing 

units 126 and i27; image switches i28 and i29; and output 

terminal iso. 

An M ntimber of still images Si-SM are inputted, 

respectively, from input terminals 1211-i21M• and are supplied to 

~he corresponding luminance signal separator 124i-124M~ Each 

°luminance signal separator 124i-i24M supplies an inputted still 

image Si-SM to im~ge switch i28, and at the same time, separates. 

luminance signal Igi-IsM from the respective still image s1-sM, 

and supplies these luminance signals to comparative computing 

unit 126. Comparative computing unit 126 compares the levels·of 

luminance signals 181-IsM and reports the luminance signal of the 

lowest level to image switch 128. Image switch 128 then supplies 

the image possessing this reported luminance signal to image 

switch i29 as output still image S. 

An N number of video images v1 -vN are inputted, 

respectively, from input terminals i221-122N, and are supplied to 
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the corresponding luminance signal separator 12s1-12sN. Each 
. 

luminance signal separator 12s1-12sN supplies an inputted video 

image v1-vN to image switch 129, and at the same time, separates 

luminance signal Iv1-IVN from t~e respective video image v1-vN• 

and supplies these luminance signals to comparative computing 

unit 127. A thr~shold signal Siv is inputted from input terminal 

123, and supplied to comparative computing unit 127. Threshold 

signal STV corr.esponds ~o the luminance threshold Tv of a pixel 

commonly preset for all video images v1-vN. Comparat~ve 

computing unit 1~7 compares each luminance signal Iv1~IVN• and 

then reports a natural number k corresponding to the luminance 

signal with the lowest luminance from among all luminance signals 

IVk (l~k~N) to image switch 129. In addition, comparative 

computing unit 127 compares the luminance signal with the lowest 

luminance IVk with the .threshold signal S'fV. In the case· when 

the luminance signal IVk is greater than ~hreshold signals STV, 

this information is reported to image switch 129. In the case 

when such information is reported, i.e., information that 

luminance signal IVk is greater than threshold signals STV, image 

switch 129 outputs the inputted synthesized still image S to 

output terminal 130 as output image P; in all other cases, image 

switch 129 outputs the video image Vk corresponding to natural 

number k to output terminal 130 as output image P. 
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1. A method of synthesizi·ng a image from a plurality of 

i~ages, the method comprising the steps of: 

comparing each luminance Ip1xy~IpNxy of.each pixel P1.xy-PN:xy 

positioned at the same coordinates (x,y). of N images P1-PN with 

each of prede~ermined· threshold T1-TN corresponding to each of 

said images P1-PN• wherein N being a natural number greater· than 

1; 

determining a synthesized pixel Pxy at said coordinate (x,y) 

of a synthesized image by synthesizing said pixels Pixy-PN:xy with 

predetermined synthesis ratio for each of said images P1-PN if 

s~id luminance Iplxy-IpNxy of said pixels Pixy-PNxy are all 

greater than the corresponding threshold Ti-TN• or determining 

said synthesized pixel Pxy at said coordinate (x,y) of said 

synthesized image by synthesizing with arb~trary synt~esis ratio 

only the pixels having luminance less than or equal to the 

corresponding threshold T1-TN among said pixels Pixy-PNxy if the 

condition described above is not satisfied; and 

carrying out above procedure for each region.which needs to 

be synthesized. 

2. A method of synthesizing a image from a plurality of 

images. the method comprising the steps of: 

comparing each luminance Iplxy-IpNxy of each pixel Pixy-PN:xy 

positioned at the same coordinates (x,y) of N images P1-PN• 

wherein N being a natural number greater than 1: 

taking a pixel.having the lowest luminance among said pixels 

Pixy-PNxy as a synthesized pixel Pxy at said coordinate (x,y) of 

a synthesized image; and 

. carrying out above procedure for each region which needs to 
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3. A method of synthesizing a image.from N video images and M 

still images, N being a natural number greater than i and M being 

a natural number. the method comprising the steps of: 

if M is 1, taking the sole still image Si as a synthesized 

still image S; 

if M is greater than 1, comparing each luminance Islxy-IsMxy 

. of each pixel .. slxy-sMxy positioned at the same coordinates (x,y) 

of M still images Si-SM with each of predetermined threshold 

T81-TsM corresponding to each of·said still images Si-SM; 

determining a synthesized still pixel sxy at said coordinate 

(x,y) of a synthesized still image S by synthesizing said pixels 

sixy-sMxy with predetermined synthesis ratio for each of said 

still images Si-SM if said luminance Islxy~IsMxy of said pixels 

sixy-sMxy are all greater than the corresponding threshold Tsi­

TsM• or determining said synthesized still pixel sxy at said 

coordinate (x,y) of said synthesized still image S by 

synthesizing with arbitrary synthesis.ratio only the.pixels 

having luminance less than or equal to the corre~ponding 

threshold Tsi-TsM among said pixels s 1xy-SMxy if the condition 

described above is not satisfied;·and carrying out above 

procedure for each region which needs to be synthesized; 

comparing each luminance Ivlxy-IvNxy of each pixel v1xy-VNxy 
' 

positioned at the same coordinates {x,y) of N video images v1-VN 

with each of predetermined threshold Tvi-TvN correspondi~g to 

each of said video images v1-vN: taking said synthesized st.ill 

pixel sxy at said coordinate (x,y) of said synthesized still 

image S as a synthesized pixel P~y at said coordinate (x,y) of a 
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synthesized image P if said luminance Ivixy-IvNxy of said pixels 

v1xy-VNxy are all greater than the corresponding threshold Tv1-

TvN• or determining said synthesized pixel Pxy at said coordinate 

(x,y) of sai"d synthesized image P by synthesizing with arbitrary 

synthesis ratio only the pixels having luminance less than or 

equal to the corresponding threshold Tvi-TvN among said pixels 

v1xy-vNxy if the condition described above is not satisfied; and 

carrying out above procedure for each region which needs to be 

synthesized. 

4. A method of synthesizing a image from N video images-and M 

still images, N being a natural number greater than 1 and M being 

a natural number. the method comprising the steps of: 

if M is 1, taking the sole still image s1 as a synthesized 

still image s; 

if M is greater than 1, comparing each luminance Isixy­

~sMxy of each pixel s 1xy-SMJci positioned at the same coordinates 
. . 

(x,y) of M still images s1-sM; taking a pixel having the lowest 

luminance among said pixels s 1xy-sMxy as a synthesized still 

pixel. sxy at said coordinate (x,y) of a synthesized still -image 

S; and carrying out above.procedure for each region which needs 

to be synthesized; 

comparing each luminance Ivlxy-IvNxy of each pixel v1xy­

vNxy positioned at the same coordinates (x,y) of N video images 

v1-vN with each of predetermined threshold Tvi-TvN corresponding 

to each of said video images v1-VN; taking said synthesized still 

pixel sxy at said coordinate (x,y) of said.synthesized still 

image S as a synthesized pixel Pxy at said coordinate (x,y) of a 

synthesized image P if said luminance Ivlxy-IvNxy of said pixels 

v1xy-vNxy are all greater than the corresponding threshold Tv1-
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TvN• or taking a pixel having the lpwest luminance among the 

pixels having luminance less .than or equal to the corresponding 

threshold Tv1-TvN among said pixels v1xy-vNxy as said-synthesized 

pixel Pxy at said coordinate (x.y) of said synthesized image P if 

the conditions described.above is not satisfied; and carrying out 

above procedure for each region which needs to be synthesized. 

5. A method of synthesizing a image from N video images and M 

still images. N being a natural number greater than 1" and M·being 

a natural number. the method comprising the steps of: 

if M is 1. taking the sole still image s1 as a synthesized 

still image S; 

if M is greater than 1. comparing each luminance Is1xy­

IsMxy of each pixel s 1xy-sMxy positioned at the same coordinates 

(x,y) of M still images s 1-sM; taking a pixel having the lowest 

luminance among said pixels s1xy-SMxy as a synthesized still 

pixel Sxy at said coordinate (x,y) of a synthesized still image 

S; and carrying out above procedure for each region which needs 

to be synthesized; 

comparing each luminance Ivlxy-IvNxy of each pixel v1xy-VNxy 

positioned at the same coordinates {x,y) of N video images v1-VN; 

selecting a pixel having the lowest luminance among said pixels 

v1xy-vNxy; taking said synth~sized still pixel sxy at said 

coordinate (x,y) of said.synthesized still image Sas a 

synthesized pixel Pxy at said coordinate (x,y) of a synthesized 

image P if luminance of the selected pixel is greater·than a 

predetermined threshold, or taking said selected pixel as said 

synthesized pixel Pxy at said coordinate (x,y) of said 

synthesized image P if the conditions described above is not 
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satisfied; and carrying out above procedure for each region which 

needs to be synthesized. 

6. An apparatus for synthesizing a image from N images P1-PN 

at every pixel, N being a natural number greater than 1, the 

apparatus comprising: 

comparing means for· comparing each luminance signal Iplxy­

IpNxy of each of N images P1-PN with each of predetermined 

threshold luminance signal sT1-sTN corresponding to e:fich.of said 

images P1-PN·· and for outputting·a.first information if said 

. i lum:immce signal Iplxy-IpNxy are all greater than the 

corresponding threshold. luminance.signal sT1-sTN• or outputting 

·. second information regarding the luminance signals less than or 

equal to the corresponding threshold luminance signal ST1-STN if 

the condition described above is not satisfied; and 

synthesizing means for synthesizing a image from said images 

P1-PN with predetermined ratio for e~ch of said images P1-PN if 

said first information is ·inputted, for synthesizing a image from 

images having the corresponding luminance signals to said second 

information among said images P1-PN with arbitrary ratio if said 

second information are inputted. 

7. . An apparatus for synthesizing a image from N images P1-PN 

at.every·pixel, N being~ natural .number greater than 1, the 

apparatus comprising: 

comparing means for comparing each luminance signal Ip1~IpN 

of each of said images P1-PN• and outputting information·· 

regarding the lowest luminance signal; and 

selection means for selecting a image having the 

corresponding luminance signal to said information. 
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8. An apparatus for synthesizinK a image from N video images 

and M still images at every·pixel, N being a natural number 

- greater than 1 and M being a natural number, the apparatus 

comprising: 

first comparison means for comparing each luminance signal 

Isi-IsM of each of said still images s 1-sM with each of 

predetermined threshold luminance signal STsl-STsM corresponding 

to each of said stili images s 1-sM; and outputting first 

· information if said luminance signals lslxy-IsMxy are all greater 

C than the corresponding threshold signals STsl-STsM• or outputting 

second information regarding the luminance signals less than or 

equal to the corresponding threshold signals STsl-STsN if the 

condition described above is not satisfied; 

first synthesizing means for synthesizing a syntliesized 

still image from said still images s 1-sM with predetermined 

synthesis ratio for each of sa.id still images s1 -SM if said first 

information is inputted, or synthesizing a synthesized still 

image from the .corresponding images to said second information 

with arbitrary ratio if said second information are inputted; 

second comparison means for comparing each luminance sign.al 

Ivi-IvN of each of said video images v1-vN with each of 

predetermined threshold luminance .signal sTv1-sTvN corresponding 

to each of said video images v 1-vN• and if said luminance signals 

Ivlxy-IvNxy are all greater than the corresponding threshold 

luminance signals sTv1-sTvN• outputting third information. 

indicating that the corresponding condition is satisfied. or if 

the condition described above is not satisfied, outputting forth 

information regarding the luminance signals less than or equal to 

the corresponding threshold luminance signals STv1-sTvN; 
~~~~~~~~ 
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second synthesizing means for.outputting said synthesized 

still image as a sy~thesized image if ~aid third informa~~on is 

inputted, and for synthesizing a synthes.ized image from· image 

having the corresponding luminance signals to said forth 

information among said images v1-VN with arbitrary ratio if the 

condition described above is not satisfied. 

9. An apparatus for synthesizing· a image from.N video images 

and M still images at every pixel. N being a natural number 

greater than 1 and M being a natural number. the apparatus 

comprising: 

first comparison means for comparing each luminance signal 

Isi-IsM of each of .said still images s 1-sM, and outputting first 
., 

information regarding the lowest luminance·signal; 

selection means for·selecting the still image having the 

luminance signal corresponding to said first information and 

outputting the selected still image as a synthesized still image; 

second comparison means for comparing each luminance 

signal Ivi-IvN of each of said video images v1-VN with each of 

predetermined threshold luminance signal sTv1-sTvN corresponding 

to each of said video .. images v1-vN• and if said luminance signals 

Iv1xy-IvNxy are all greater th~n the corresponding threshold 

luminance signals sTv1-sTvN• outputting second information 

indicating that the corresponding condition is satisfied. or 

outputting third information. regarding the lowest luminance 

signal among the luminance signals less than or equal to the . . 

corresponding threshold luminance signals sTv1-sTvN among said 

luminance signals Ivi-IvN if the condi"tions described above is 

not satisfied; and 

73 

11irrir~1r 



...... ~------------:-

.. 
~··.; \ \ll\11111111111111 lllll \11111" 

* C L M S * THIS SHEET HAS REEN 
l?~PLAc· -----·--.............. ~ ... ..! 

synthesizing means for outputting said synthesized sti11 
. . 

image as a synthesized image if said second information is 

inputted, and for outputting the video image having tpe_luminance 

signal corresponding to said third information as said 

synthesized image if the cond.itions described above is not 

satisfied . 

. 10. An apparatus for synthesizing a image from N video images 

v1-vN and M still images Si-SM at every pixel, N b~ing a natural 

number greater than i and M being a natural number, the apparatus 

·comprising: 

first comparison means for comparing each luminance signal 

lsi-lsM of each of said still images Si-SM, and outputting.first 

information regarding the lowest luminance signal: 

selection means for-selecting the still image corr~sponding 

to said first information and outputting the selected still image 

as a synthesized still image; 

second comparison means for comparing each luminance sign.al 

lvi~lvN of each of said video images v1-VN and outputting second 

information regarding the lowest.luminance signal. comparing the 

i· lowest luminance signal with a predetermined threshold luminance 

signal, and if the lowest luminance signal is greater than said 

threshold luminance signal, outputting third information 

indicating that the corresponding condition is satisfied;; and 

synthesizing means for outputting said synthesized sti11 · 

image as a synthesized image if said third information is. 

inputted~ and for outputting the video image corresponding to 

said second information as said synthesized image if the 

conditions described above is not satisfied. 
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ABSTRACT OF THE DISCLOSUR~ 

According to the method of synthesizing a image from a · 

plurality of images, each of the luminance Iplxy-IpNxy of each of 

the pixel Pixy-PNxy positioned at the same coordinates (x,y) of N 

images P1-PN are compared with each of the predetermined 

threshold luminance T1-TN corresponding to images P1-PN• wherein. 

"N" is a natural number greater than 1. If the luminance Ipixy­

IpNxy of the pixels Pixy-PNxy are all greater than the 

corresponding threshold Ti-TN of corresponding image, the 

; .. 1 synthesized pixel Pxy at the coordinate (x,y) of a synthesized 
?, ... 

image is determined by synthesizing the pixels Pixy-PNxy with·· 

predetermined synthesis ratio for each of the images_P1 -PN. If 

the condition described above is not satisfied, the synthesized 

pixel Pxy at the coordinate (x,y) of the synthesized image is 

determined by synthesizing with arbitrary synthesis ratio only 

the pixels having luminance less than or equal to the 

corresponding threshold Ti-TN among the pixels Pixy-PNxy· 

The procedure described above is perf~rmed with regard to all 

pixels in the region wherein linages are to be synthesized. 
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Methods and Apparatus for Image Synthesis 

Background of the Invention 

Field of the Invention 
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-- The present invention concerns methods and apparatus for the. 

synthesis of images to be utilized on the terminals of video 

communication systems, especially those methods and apparatus 

which are used for the:~nding and receiving through 

communication lines· of multiple images of writings or hand 

movements on a desktop of multiple users separated into remote 

locations. The images are synthesized, and with the use of 

display apparatus, it is possible for user to point with one's 

finger or pen and to write words at the desired location in the 

writings on their respective desktops. Such apparatus would make 

it possible to perform ·group work such as office work, design 

work, or software design on the individual desktops of the 

respective users. 

Related Technology 

Up unti~ now, there has been a video communication terminal 

which is able to send and receive through communication lines 

video images of hand movements on the desktops of multiple users 

who are stationed at separate locations. The terminal offers a 

shared drawing space in which each person's video image is 

synthesized translucently. so that it is possible to see through. 

Displayed on a monitor, it is possible for many people to 

simultaneously give directions for the desired location on the 

:t't. 
·~,, '·''' .•. 
. ;;.·': 
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video image by using a finger or a pen. as we11 as writing in 

words (see Japanese Patent Application Laid-Open Publication No. 

4-119,087). 

Fig. 24 shows a block diagram of the structure of. a video 

·communication system which utilizes this kind of video 

communication terminal. In Fig. 24. the two video communication 

terminals la and lb are able to communicate in two directions 

through a communication line 2. The video communication · 

terminals la and lb are each made up of video image input 

apparatuses 3a and 3b. video image syn.thesis apparatuses. 4a and 

4b. display apparatuses Sa and Sb, and video image communication 

apparatuses Sa and Sb respectively. The video image input 

apparatuses 3a and 3b comprise video cameras. which take image of 

each person's desktop. and. for example, output the video images 

7a and 7b shown in Fig. 2S. The video image synthesis apparatus 

4a carries out a translucent synthesis, so that the images are 

able to be seen through, of the vJ.deo image 7a received directly 

from the video image input apparatus 3a and the video image 7b, 

which is ·received-through the video image communication apparatus 

Sa and the. communication-line 2 from the video image · 

communication apparatus Sb, which in turn received the image from 

the video image input apparatus 3b. In this way, the display 

apparatus Sa receives video image 8 as seen in Fig. 25. 

Similarly, the video image synthesis apparatus 4b carries out a 

translucent synthesis, of.the video image 7b received directly 

from the video image input apparatus Sb and the video image 7a, 

which is received through the video image communication apparatus 

Sb and the communication line 2 from the video image 

communication apparatus Ga, which in turn received the image from 
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the video image input apparatus 3a. In this way. the display 

apparatus Sb receives the video image 8 as seen in Fig. 25. 

Next. the image synthesis method used by the image synthesis 

apparatuses 4a and 4b of the video communication system mentioned 

above (designated Pri_or Image Synthesis Method 1 from here on) 

will be explained. Regarding Prior Image Synthesis Method 1.· 

suppose a synthesized image P is created by synthesizing two 

ima.ges Pl and P2, each of which have (Xx Y). (X and Y ~re. ~atural 

numbers) pixels, at arbitrary synthesis ratios. Suppose the - .. 

pixels which lie on the coordinates (x.y) (l:S:x:S:X, l:S:y:S:Y. x and 

y are natural numbers) on each image Pl, P2, and P are designated 

P1xy• P2xy• and Pxy respectively. If the synthesis ratio between 

the image Pl and P2 is set at w1 :w2 Cw1+w2=1, w1>o, w2>0), the 

image synthesis is carried out by using equation (1) on the 

pixels which are positioned at (x,y) of each image. 

Pxy=W1P1xy+W2P2xy (1) 

Prior Image Synthesis Method 1· is explained using the flow 

ch~rt in Fig. 26 as a reference. First .• in step SAl, the 

register y to vary the y coordinates is set at an initial. value 

of "1": similarly, in step SA2, the"register x to vary the x 

coordinates is set at a~ initial value of "1". Next, in step 

SA3, after carrying out the image synthesis using equation (1) 

for-the set x and y coordinates, the procedure advances to step 

SA4, in which "1" is added to the value of the register x. In 

step SAS, it is determined whether or not the value of register x 

is greater than the maximum value X, and if the result is "NO", 

then the procedure returns to step SA3. Then, the procedure in 

steps SA3 and SA4 is repeated until the value of the register x 

becomes greater than the maximum value X. When the value of the 
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register x becomes greater than the maximum x .. the result of step 

SAS becomes "YES", and the procedure advances to step SAS. In 

step SA6, "1" is added to the value of the register y. In step 

SA7, it is determined whethe~ or not the value of the register y 

is greater than the maximum value Y, and if the result is "NO", 

then the procedure returns t.o step SA2. Then, the procedure in 

steps SA2-SA6 is repeated Until the value of the register y 

becomes greater than the maximum value Y •. When the v~lue of the 

register y becomes greater than the maximum Y, the result of step 

SA7 becomes "YES", and the procedure ends. 

In Fig •. 27, the result in the case when Prior Image 

Syn.thesis Method 1 is used to create a translucent synthesized 

image is shown symbolical·lY. In Fig~ 27, if the syn.thesis ratio 

of image 9a and 9b is 0.5:0.5, then as sh~wn in image 10, ·the 

syn.thesis of a black pixel and a white pixel (white pixel =·1, 

black pixel = O) becomes a gray (0.5) pixel. 

Because of this, when synthesizing two video images of 

desktops µsing Prior ·Image Synthesis Method 1; as seen in Fig. 

25, the contrast of the drawings of both sides drops, .and. there 
. . 

was often a problem in seeing document and drawings clearly. In 

addition, as shown in Fig. 24, the two image communication 

terminals 1a and lb are connected through the communication line 

2 and each one synthesizes two image$, but when the number of 

images to be synthesized increases due to the addition of more 

video communication terminals, the contrast decreases; and 

therefore, regarding the aforementioned Prior Image Synthesis 

Method 1, it was difficult to put into practice a video 

communication system which could synthesize several video images 

by connecting several separate locations through communication 
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lines. 

Additionally, regarding the aforementioned Prior Image 

Synthesis Method 1, when sharing document by means of a video 

image, for example, if a low-:volume digital line such as N-ISDN 

is.used for the communication line 2, then upon compression ·or 

decompression of the video image the quality drops sharply, and 

often, when u~ed with business docum,ent, small words would become. 

illegible. 

In order to solve the problems in the aforementioned Prior 

Image Synthesis _Method .1, ther~ is another image synthesi~ method 

(designated Prior Image Synthesis Method 2) which adds the 

following technology to Prior Image Synthesis Method 1. This 

Prior Image Synthesis Metho4 2 has technology which adds a 

apparatus which preserves the document by sending it as high­

precision still images, then translucently synthesizes·.these . 

high-precision· still images with the video images fr.om each video 

communication terminal (see Japanese Patent Application Laid-Open 

Publication No. 6-153,192). 
. 

Fig. 2~ shows a block diagram of a structural example of a 

video communication system which uses Prior Image Synthesis 

Method 2. In Fig~ 28, the two video communication terminals 9a 

and 9b are connect~d by a communication line .10 and are able to 

colilfnunica~e in either direction. The video communication 

terminals 9a and 9b are made up of video image input apparatuses · 

lla and llb, still image memories 12a and 12b, image synthesis 

apparatuses 13a and 13b, display apparatuses 14a and 14b, and 

video/still image communication apparatuses 15a and 15b 

respectively. The video image input apparatuses lla and llb 

comprise high-resolution cameras which are able to capture a 
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document very precisely. 
. 

Next, the Prior Image Synthesis Method 2 is explained with 

reference to Fig. 28. First, in the video communication terminal 

9a, in order to use the document in both video communication 

apparatus 9a and Sb, the document which is on a desktop is 

captured by the video image _input apparatus lla, then a single 

frame of the captured image is stored in the still image memory 

12a ~s a still image. Next, the video/still image communication 

apparatus 15a sends the still image, which was stored in the 

still image memory 12a, through the communication line 10 to the 

video communication terminal 9b. The video communication 

terminal 9b stores the still image, which was received by the 

video/still image communication apparatus 15b from the video . 

communication terminal Sa, in the still image memory 12b. 

Next, in th~ video comm\inication terminal 9a, the desktop is 

captured by the video image input apparatus lla, the ca~tured 

video image is sent to the video communication terminal Sb 

through the communication line 10 by the video/still image 

communication apparatus 15a. Meanwhile, the still image which 

was held in the still image memory 12a. the video image which was 

captured by ·the video image input apparatus lla, and the video 

image from the video communication terminal 9b, which was 

obtained through the video/still image communication apparatus 

. 15a, are combined translucently, so that each image is able to be 

seen, by the image synthesis apparatus 13a, and displayed on the 

display apparatus 14a. 

Similarly, in the video communication terminal Sb, the 

desktop is captured by the video image input apparatus llb, the 

captured video image is sent to the video communication terminal 
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9a through the communication line 10 by the vi°de!O'i'St:t'IY-tm~e-__. 

communication apparatus 15b. Meanwhile, the still image which 

was held in the still image memory 12b, the video image which was 

captured by the video image.input apparatus llb, and the v~deo 

image !rom the video communication terminal 9a, which was 

obtained through the video/still image communication apparatus 

15b, are combined translucently, so that each image is able to be 

seen, by the image synthesis apparatus 13b; and displayed on the 

q~splay apparatus 14. 

In the aforementioned video communication terminals 9a and 

sb, as shown in Fig. 29, when the video image 16a (captured by 

the video image input apparatus lla) taken by capturing one's own 

desktop, video image 16b (captured by the video image input 

apparatus llb) taken be capturing another persori's desktop, and 

the still image 17 which was held in the still image me~ory 12a 

are synthesized translucently so that each image is visible, as 

shown in the image 18, it is possible to create a shared work 

space in which both video communication apparatus Sa and 9b can 

simultaneously write in comments regarding the still image 17. 

In th~ aforementioned Prior Image Synthesis Method 2, by 

sending document as still images separate from the video images 

and making the document image high precision, the need to write 

directly on the paper is dropped, and it is possible for both 

sides to write on the document image simultaneously. 

However, in the aforementioned Prior Image Synthesis Method 

2, because the still image is combined with the video images 

translucently, as shown in the synthesized image 18 in Fig. 29, 

the contrast of the still image drops, and a problem with not 

being able to read the document remains. 
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The object of this invention is to offer methods and 

apparatus for image synthesis which can eliminate the visual· 

problems caused by the drop in contrast resulting when multiple 

video images and still images are synthesized translucently, and 

make it possible for a video communication terminal to offer a 

shared work space connecting several locations. 

Therefore. ·this invention compares the luminances Ipr°1§~ · 

IpNxy of each pixel Pixy-PNxy positioned at the same coordinates 

(x,y) of N (N is a natural number greater than i) images P1-PN• 

and determine whether all of the luminances Ipixy-IpNxy are 

greater than their threshold values of Ti-TN. If all of those 

luminances are greater, then the respective .pixels P1xy-PNxy of 

each image Pi-PN are synthesized at their predetermined synthesis 

ratios, and the result of the syntheses are·taken as the 

synthesized pixels Pxy at the relevant coordinates (x,y) of the 

synthesized image. Otherwise. of the respect! ve. pixe~s P;tzjr._PNxy 
. . 

of the images P1-PN• only the pixels which·have a luminance 

Ip1:Xy-IpNxy less than the threshold values Ti-TN are synthesized 

at the arbitrary synthesis ratios. and the results of the 

synjhesis for each coordinate (x,y) on the synthesized image is 

~aken as the synthesized pixel Pxy· The procedure is carried out 

for each region which needs to be synthesized. 

The present invention has the ability to perform well a 

procedure in which it compares the respective luminance Iplxy­

IpNxy of the pixels Pixy-PNxy positioned at the same coordinates 

(x,y) on the N (N is a natural number greater than 1) images P1-

PN• and take the pixel with the lowest luminance as the 
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synthesized pixel Pxy on the relevant coordinates 

synthesized image for all regions which need to be synthesized. 

In addition, the invention uses an image synthesis method 

which synthesizes N (N is a natural number greater than 1) video 

images v1-vN and M (M is a natural number) still images s 1-sM. 

If Mi~ equal to "1", then the relevant still image s1 is taken 

as the synthesi'zed still image S, and if Mis greater-than "1", 

then it compares the res~ective luminance Islxy-IsMxy of those 

pixer~&sixy-sNxy lying on the same coordinates (x,y) of the M 

still images with the ·respective threshold luminance Ts1-TsM 

which have been predetermined for each previous still image Si-SM 

to see whether all of the luminances Isixy-IsMxY are gre~ter than 

their respective thresholds Tsi-TsM· If all of those luminances 

are greater, then the respective pixels s1xy-sMxy of the pr~vious 

still images s1-sM are s:-ynthesized at the predetermined synthesis 

ratios, and the result of the synthesis is taken as synthesized 

still image pixel sxy on the relevant coordinates (x,y) of 

synthesized still image S. Otherwise, of the respective pixels 

s 1xy-sMxy of the previous still image s1-sM• only those·which 

have luminances Islxy-IsMxy less than or equal to the threshold 

values T1-TM are synthesized at their respective predetermined 

synthesis ratios, and ·the result of the synthesis is taken as 
-.· 

synthesized still image pixel sxy on the relevant coordinates 

(x,y) of synthesized still image s. This procedure is repeated 

for all regions which need to be synthesized in order to create 

synthesized still image S. Then it compares the respective 

luminance Ivlxy-lvNxy of those pixels v1xy-VNxy lying on the same 

coordinates (x,y) of the N video images with the respective 

threshold luminance Tvi-TsN which have been predetermined for 
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each previously mentioned video image v1 -vN to see 

the luminances Ivixy-lvNxy are greater than their respective 

thresholds Tvi-TvN· If all of those lwninances are greater. then 

the synthesized still image pixel sxy p~sitioned at the relevant 

coordinates (x,y) on the pre~iously mentioned synthesized still 

image S is taken as the synthesized pixel Pxy located at the 

relevant coordinates ·cx.y) of synthesize-d ~mage P. Otherwise. 

then of the respective pixels v1xy-VNxy of t~e previously 
. ....:·~t 

mentioned video images v1-vN, only those pix~ls with lum~nances 

Iv1xy-IvNxy which are less than or equal to their threshold 

values T1-TN are synthesized at their arbitrary synthesi·s ratios, 

and the result of the synthesis is taken as synthesized pixel pxY 

located at the relevant coordinates (x,y) on-synthesized image P. _ 

This procedure is repeated for all regions which need to be 

synthesized. 

In addition, the invention uses an.image synthesis method 

which synthesizes N (N is a natural number greater than 1) ·video 

images v1-vN and M (M is a natural number) still imag~s ~1-sM. 

If Mis equal to "1", then the relevant still image Si is taken 

as the synthesized still image s, and if Mis greater than "1", 

then it compares the respective luminance Islxy-IsMxy of those 

pix~ls s1xy-SMxy lying on the same coordinates (x,y) of the M 

still images, and takes the pixel with the least luminance as the 

synthesized still image pixel sxy positioned at the relevant 

coordinates (x,y) on synthesized still image S. This procedure 

is repeated over all regions which need to be synthesiz-ed and the 

result is the synthesized still tmage s. Then it compares the 

respective luminance Ivlxy-IvNxy of those pixels v1xy-VNxy lying 

on the same coordinates (x.y) of the N video images v1-vN with 
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the' respective ~hreshold luminance -Tvi-TvN which have been 

predetermined for each previously mentioned video image Vi-VN to 

see whether all of the luminances lvlxy-IvNxy are greater than 

their respective thresholds Tvi-TvN· If they are greater. then 

the synthesized still image pixel sxy positioned at the relevant 

coordinates (x.y) on the previously mentioned synthesize~ still 

image S is taken as the ~ynthesized pixel P.xy located at the 

relevant coordinates (x.y) of synthesized image P. Otherwise. of 

the respective pixels vlxy-vNxy of the previously mentio~ed video 

images Vi-VN• the pixel with the lowest luminance out of those 

pixels with luminances Ivixy-IvNxy less than or equal to their 

thresholds Tvi-TvN is taken as the synthesized pixel Pxy located 

at the relevant coordinates (x,y) on the synthesized image P. 

The procedu~e is repeated over all regions which need to be 

synthesized. 

Additionally. the invention uses an· image s~thesis m~thod 

which synthesizes N. (N is a natural number greater than 1) video 

images v1-vN and M (M is a natural number) still images ~1-sM. 

If M is equal to "1 "·· then the relevant still image Si is· taken 

as the synthesized still image s. and if Mis greater than "1", 

then it compares the respective luminance Islxy-IsMxy of those 

pix~ls s1xy-SMxy lying on the same coordinates (x.y) of the M 

still images, and takes the pixel with the least luminance as the. 

synthesized still image pixel sxy positioned at the relevant 

coordinates (x,y) on synthesized still image s. This procedure 

is repeated over all regions which need to be synthesized and the 

result is the synthesized still image s. Then it compares the 

respective luminance Ivlxy-IvNxy of those pixels v1xy-vNxY lying 

on the same coordinates (x,y) of the N video images v1-vN and 
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If th-e-·rumrna.nc·e-···at·-J chooses the pixel with the lowest luminance. 

the pixel is greater than the predetermined threshold value, then 

the synthesized still i~age pixel sxy which lies on the relevant 

coordinates (x,y) of the previously mentioned synthesized still 

image S is taken as the synthesized pixel Pxy lying on the 

relevant coordinates (x,y) of the.synthesized image P. 

Otherwise, then the prev~ously mentioned pixel with the.lowest 

luminance is taken as synthesized pixel Pxy lying on.the relevant 

coordinates (x,y) of synthesized image P. This p~edure is 

repeated for all regions which need to be synthesized. 

AdditionallY, the invention is an image synthesis apparatus 

which synthesizes N (N is a natural number greater than 1) images 

P1-PN pixel by pixel, and being so, it has the ability to compare 

the luminance signals Ip1-IpN of images P1-~N and the thres~old 

·value signals sT1-sTN which were predetermined for the 

aforementioned images P1-PN; and employs a comparison technique 

in whic~ it ?Utputs Data 1 regarding all of the luminance signals 

which are less than or equal to their corresponding threshold 
• . . 

value signals or Data 2 that all luminance signal~ are greater 

than their corresponding threshold value signals, and a synthesis· 

technique in which it synthesizes the images which have the 

lwi:tJnance signals specified by the data at their respective 

arbitrary ratios if Data 1 is reported or it synthesizes the all 

images P1-PN at their respective predetermined ratios .. if .Data 2 

is reported. 

In addition, the invention is an image synthesis apparatus 

which synthesizes N (N is a natural number greater than 1) images 

P1-PN pixel by pixel, and being so, it has the ability to compare 

the luminance signals Ip1-IpN of images P1-PN; employs a 
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comparison technique in which it outputs data regarding the 

lowest luminance signals, and a selection technique in which it 

chooses and outputs the images which have those luminance signals 

which were specified by the data. 

Additionally, the present invention is an image synthesis 

apparatus which synthesizes N (N is a natural number greater than 

1) video images v1-vN anq M CM is a natural number) still images 

s 1-sM pixel by pixel. It performs Comparison.Technique 1 in 

which it compares the luminance_signals Is1-IsM of still images 

s1-sM and the respective.predetermined threshold value signals ST 

sl-STsM of the aforementioned still images s 1-sM, outputs Data O 

regarding all of the lUminance signals which are less than or 

equal to their corresponding threshold value sigilals or Data 1 if 

all the lum.~nance·signals are greater than their correspondi~g 

threshold value signals. Then, it performs Synthesis Technique.1 

in which it synthesizes the still image which have luminance 

signals referred by the aforementioned Data o at their respective 

arbitrary ratios if.Data O is reported o~ it synthesizes.all 

still images s1-sM at their respective predetermined ratios if 

Data 1 is reported, and it performs Comparison Technique 2 in 

which it compares the luminance signals Iv1-IvN of the N video 

images v1-VN with the respective predetermined thre~hold value 

signals sTv1-sTvN of the aforementioned images v1-vN. If the 

luminance signals Ivi-IvN of all N video images v1-vN·are greater 

than their respect! ve thresho_ld value signals STvl -STvN. it 

outputs that information as Dat~ 3. Otherwise, it outputs data 

regarding all of the luminance signals Ivi-IvN which are less 

than or equal to their corresponding threshold value signals 

STv1-STvN as Data 2. If the aforementioned Data 3 is input, the 
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previously mentioned synthesized s'till image is output as the 

synthesized image: otherwise, it performs Synthesis Technique 2, 

in which it outputs the synthesized image created by synthesizing 

the video images which have lqminance signals ref erred to by the 

aforementioned Data 2 at their respective arbitrary ratios. 

Additionally, the present invention is an i~age synthesis 

apparatus which synthesizes N (N is a natural number greater than · 

1) video images v1-vN·and M CM is a natural number) still images 

s1-sM pixel by pixel. It_compares the luminance s"f~als Is1-I~M 
of still images s1-sM• performs Comparison Technique 1 in which 

it outputs Data 1 regarding the lowest level luminance signals, 

performs the Selection Technique in which it selects those images 

with luminance signals referred to by the aforementioned Data 1 

to be the synthesized still images, and employs Comparison . 

Technique 2 in which it compares t~e luminance signals Ivi-IvN of 

the N video images v1-vN with the respective predetermined 

threshold value signals sTv1-sTvN of the aforementioned images· 

v1-vN. If the luminance signals Ivi-IvN of all N video images 

Vi-VN are greater than their respective threshold value signals 

STv1-STvN• it outputs that information as Data 3. Otherwise, it 

outputs data regarding the lowest level luminance signals as Data 

2. __ If the aforementioned Data 3 is input, the previously 

mentioned synthesized still image is output as the synthesized 

image: otherwise, it outputs the video image which contains the 

luminance signals referred to by the aforementioned Data 2. 

In addition, the present invention is an image synthesis 

apparatus which synthesizes N (N is a natural number greater than 

1) video images v1-vN and M (M is a natural number) still images 

s1-sM pixel by pixel. It employs Comparison Technique 1 in which 

I 
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it compares the luminance signals lsrlsM of still i~ -=-·-! .J 
outputs Data 1 regarding the lowest level luminance signals, 

performs the Selection Technique in which it selects those images 

with luminance signals referr~d to by the aforementioned-Data 1 

to be the synthesized still images, and employs Comparison 

Technique 2, in which it compares the luminance signa~s Iyi-IvN 

of the N video images v1~vN. It outputs Data 2 which· pertains to 

the lowest level luminance signals and compares those lowest 

level ltiminance signals with the predetermined threshold values. 

If the aforementioned luminance signal is greater than the 

aforementioned threshold value signal, it outputs that 

information as Data 3. If the aforementioned Data 3 is input, 

then it ou~puts the aforementioned synthesized still image as the 

synthesized image. Otherwise, it outputs the video imag~ 

referred to in the aforementioned Data 2. 

With ·the use of the present invention the clarity of text 

and drawings -in shared work spaces increases; especially when 

using document as a still image, the drop in contrast'is-able to 

be eliminated. ·In addition, especially in the case ~hen several 

video images are synthesized, since a similar increase in the 

contrast is possible, there is the advantage that a multiple­

loc4tion shared work space can be created by linking several 

points and synthesizing several desktop images. There is also 

the advantage that.a shared work space is possible in· which it is 

not necessary to write directly on the text in the still image. 

Brief Description of the Drawings 

Fig. 1 is a flow chart showing the image synthesis method of 

Embodiment 1 of the present invention. 
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Fig. 2 is a flow chart to show ~he procedure in the case in 

which two images P1 and P2 are synthesized using Embodiment 1 of 

the present invention. 

Fig. 3 is a diagram showing the way in which two images P1 

and P2 are s~thesized using Embodiment 1 of the present 

invention. 

Fig. 4 is a flow chart to explain the·image synthesis method· . 

of Embodiment 2 of the present invention. 

Fig. SA is a flow chart to explain the· image synthesis 

method of Embodiment 3 of the present·invention. 

Fig. SB is a flow chart to explain the image synthesis 

method of Embodiment 3 of th~ present invention. 

Fig. SC is a flow chart to explain the image synthesis 

method of Embodiment 3 of the present invention. 

Fig. SD is a flow char·t to explain the ·image synthe~is 

method of Embodiment 3 of the present invention. 

Fig. 5E is a flow chart to explain the image synthesis 

method of Embodiment 3 of the present invention. 

Fig. 6 is a flow chart showing the procedure in the case in 

which two video images v1 and v2 and a single still image S are 

synthesized using Embodiment 3 of the present invention. 

_ Fig. 7A is a flow chart showing the procedure in the case in 

which N video images v1-vN and a single still image S are 

synthesized using Embodiment 3 of the present invention. 

Fig. 7B ls a flow chart showing the procedure in the case in 

which N video images v1-VN and a single still image S are 

synthesized using Embodiment 3 of the present invention. 

Fig. 7C is a flow chart showing the procedure in the case in 

which N video images v1-vN and a single still image S are 
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Fig. 7D .is a flow chart showing the procedure in the case in 

which N video images v1-vN and a single still image S are 

synthesized using Embodiment 3 of the present invention. 

Fig. SA is a flo~ chart to explain the image synthesis 

method of Embodiment 4 of the present invention. 

Fig. SB is a flow chart to explain the image synthesis 

method of Embodiment 4 of the present invention. 

Fig. 9 is a flow chart to explain the image synthesis method 

of Embodiment 5 of the present invention. 

Fig. 10 is. a block diagram to explain the image synthesis 

apparatus of Embodiment 6 of the present. invention. 

Fig. 11 is a block diagram to explain the image synthesis 

apparatus of Embodiment 7 of the present invention. 

Fig. 12 is a block diagram showing a· structural example of 

an image communication system making us.e of the image synthesis · 

apparatus described in Embodiment 7 of the present invention. 

Fig·. 13 is a diagram to explain the synthesis of. "the· desktop 

images of each image communication terminal 41a and 41b using the 

image communication system shown in Fig. 12. 

Fig. 14 is a block diagram showing the structure of the 

image synthesis apparatus described in Embodiment S of the 

present invention. 

Fig. 15 is a block diagram showing the structure of the 

image synthesis apparatus which synthesizes two images P1 and P2• 

described in Embodiment 8 of ·the present invention. 

Fig. 16 is a block diagram showing a structural example of 

an image communication system making use of the image synthesis 

apparatus shown in Fig. 15. 
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Fig. 17 is a diagram to explain the synthesis of the desktop 

images of each image communication·terminal 62a and 62b using the 

image communication system shown in diagram 16. 

Fig. 18 is a block diagram showing the structure of the 

image synthesis apparatus described in Embodiment 9 of the 

present invention. 

Fig. 19 is a block diagram showing the structure.of the 

image synthesis apparatus described in Embodiment 10 of the 

present invention .• 

Fig. 20 is a block diagram showing a structural example of 

an image communication system making use of the image synthesis 

apparatus described in Embodiment 10 of the present invention • 

. Fig. 21 is a diagram to explain the synthesis of the desktop 

images of each image communication terminal lOla and lOlb u~ing 

the image communication system shown in diagram 20. 

Fig. 22 is a block diagram showing the structure of the 

image synthesis apparatus described in Embodiment 11 of the 

present invention. 

Fig. 23 is a block diagram showin~ the structure of the 

image synthesis apparatus described in Embodiment 12 of the 

present invention. 

·- Fig. 24 is a block diagram showing a structural example of 

an image communication system using Prior Image Synthesis Method 

1. 

Fig. 25 is a diagram to explain Prior Image Synthesis Method 

1. 

Fig. 26 is a flow chart to explain Prior Image Synthesis 

Method 1. 

Fig. 27 is a diagram showing symbolically how a tran~lucent 
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synthesized image is created by Prior Image Synthesis Method 1. 

Fig. 28 is a block diagram showing a structural example of 

an image communication system using Prior Image Synthesis Method 

2. 

Fig. 29 is a diagram to e~plain Prior Image Synthesis Method 

2. 

Detailed Description of the Invention 

Below is an explanation of the embodiments of the invention, 

using the figures as a guide. 

Embodiment 1 

First, an explanation of the invention's first embodiment. 

Regarding Embodiment 1, N (N is a natural number greater than 1) 

images P1-PN• which are each made up of (XXY) pixels (X and Y 

are natural numbers). are mixed in a ratio of Wl·:W2:.. • • :WN-1 :WN 

(with the condition that w1 +w2+ ••• +WN_1+WN=l; W1• W2,. • ·, 

WN-1• WN>O) and a synthesized image is formed. In this ~ase, the 

pixel. corresponding to each coordinate (x,y) ( 1:a;;x~X. · l~y;S;Y, 

where x and y are natural numbers) in each image Pn (l~n~N. n 

is a natural number) is designated Pnxy• and each such pixel Pnxy 

is given a luminance lpnxy (O;S;l pnxy:a;l; wherein O = black, 1 = 

white) • .In add! ti on, for each image Pn. the threshold luminance 

Tn (O;:a;;T ~1) for each pixel is set. 

Next, the image synthesis method of the first embodiment of 

the invention is explained with reference to the flow chart shown 

in Fig. 1. First, in step SBl, the register for the y 

coordinates is set to "1" as an initial value, likewise, in step 

SB2, the register for the x coordinates ls set to "1". Next, in 
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step SB3, the initial value of the variable n 

order of the images Pis set at "1", the value of the variable c 

which represents the number of pixels which have a luminance 

greater than or equal to the ,threshold Tn is set at "O", and the 

value of w which is the sum of the synthesis ratios of the pixels 

which have a luminance greater than or equal_ to the threshold Tn 

is set at "O", then the ~rocedure advances.to step SB4. 

In step SB4, it is determined whether.or not the luminance 

Ipnxy of the pixel Pnxy whic~_is positioned at the coordinates 
:-if..•~ . 

(x,y) of the relevant image Pn is greater than or equal to the 

threshold Tn· If the answer is "YES" then the procedure advances 

to step· ·sBS. 

In step SBS, after "1" is added to the variable c and then 

the procedure advance~ to step SB6, where the synthesis ratio of 

the·relevant pixel pn"xy is added to the sum of the synthesis 

ratios w, the procedure moves on to step SB7. Additionally, if 

the result of step SB4 is "NO", that is. if the luminance I~nxy 

of pixel Pnxy is less than the threshold Tn• the procedure 

advances to step SB7 also. 

In step SB7, "1" is added to the variable n, and in step 

SB8, it is determined whether or not variable n is greater than 

the number of images N. If the answer is "NO", then the 

procedure returns to step SB4. Then, steps SB4-SB7 are repeated 

using each_ pixel Pnxy which corresponds to the coordinates (x,y) 

in all of the images. Thus, for the coordinates (x,y) in each 

image Pn• the number c of pixels Pnxy which have a luminance 

lpnxy grater than or equal to the threshold Tn and the sum of the 

synthesis ratios w is calculated. Then, the procedure from step 

SB4 through SB7. considering each pixel Pnxy which lies on the 
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·coordinates (x,y) of each image, is.completed. The value of 

variable n becomes greater than N, the result of step SBS becomes 

"YES", and the procedure advances to step SB9. 

In step SB9, the initlal value of variable n is set at 

"1", and the initial value of p which indicates the synthesized 

value of N pixels ~nxy which are positio~ed on the coordinates 

(x,y) of N images, is set at "O". 

In step SBlQ, it is ~etermined whether variable c is equal 

to "O" or equal.to N, that is, whether the luminances of all N 

pixels which are positioned on the coordinates (x,y) of N images 

is less than the threshold Tn (c = 0), or else it is· greater than 

or equal to the threshold Tn (c = N). If the result is "YES", 

then the procedure advances ·to step SBll. 

In step SBll, the p is constructed with the use of equation 

(2) and the procedure moves on to step·SB12. 

(2) 

In step SB12, "1" is added to variable n, and in step SB13, 

it is determined whether variable n i~ greater than the number N 
. . 

of images. If the answer is "NO", then the procedure returns to 

step SBll. Then, the procedures of .SBll and SB12 are repeated 

with each pixel Pxny positioned at each coordinate (x,y) of all 

the images. Thus, all of the pixels Pnxy which correspond to 

each coordinate (x,y) in each image at a ratio wn are combined. 

Then, each pixel Pnxy corresponding to the coordinates (x,y) in 

all of the images completes the procedure in steps SBll and SB12, 

and when the value of variable n becomes greater than N, the 

result of step SB13 becomes "YES", and the pro~edure advances to 

step SB19. 

On the other hand, if the result of step SBlO is "NO", that 
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is, if variable c is equal to neither "O" nor N, then· the 

procedure advances to step SB14. In step SB14, the average value 

W (= w/c) of the synthesis ratio with regard to the pixels having 

luminance greater than or·equal to the threshold Tn is 

calculated, and in step SB15, it is determined whether the 

luminance Ipnxy of each pixel p~ positioned on the coordinates 

(x,y) of the relevant im~ge Pn is less than the threshold Tn. If 

the answer is "YES", the_ procedure advances to step SB16. 

In step SB16, the p is created by using equation (3) and the 

procedure moves on to step SB17 • 

p = p + (W + wn>Pnxy (3) 

Of course, if the result of step SB15 is "NO", meaning that 

the luminance Ipnxy of the pixel Pnxy is not less than the 

threshold Tn• the procedure also advances to step SB17. 

In step SB17, "1" is added to the variable n. and in step 

SB18, it is determined whether variable n is greater than the 
! 

number N of images. If the answer is "N-0", !the procedure returns . 

to step SB15. ~hen, the procedure of steps SB15-SB17·is.repeated 
. . 

with each pixel Pnxy corresponding to each· coordinate (x,y) in 

the image. Thus, the procedure from step SB15 through step SB17 

is completed for each-pixel Pnxy corresponding to each coordinate 

(x,y) in the image. If the value of variable n becomes greater 

than N, the result of step SB18 becomes "YES" and the procedure 

advances to step SB19. 

In step SB19, the pixel Pxy which corresponds to the 

coordinates (x,y) of the synthesized image P is set equal to the 

p and then the procedure advances to step SB20. In step 20, "1" 

is added to the value of the register x. In step SB21, it is 

determined whether or not the value of register x is greater than 
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its maximum value of X, and if the answer is "NO", the procedure 

returns to step SB3. Then, the procedure of steps SB3-SB20 is 

repeated until the value of the register x becomes greater than 

··its maximum value of X. When·the value of the register x becomes 

greater than the maximum value and the determination of step SB21 

becomes ·"YES", then advance to step SB22. In step SB22, "1" is 

added to the value of the register y. In step SB23, it is 

determined whether or not the value of the r~gister y is greater 
I 

than the maximum value Y, and if the result is "NO". then. the 

procedure returns to step SB2. Then, the procedure of ·steps 

SB2-SB22 is repeated until the·value of the register· y becomes 

greater than the maximum value of Y. -When the value of the 

register y becomes greater than the maximum value Y, and the 

result of step SB23 becomes "YES", then the procedure ends. 

In the aforementioned Embodiment 1, when synthesizing 

pixels. an example wa·s used in which the synthesis ratios of the 

non-sYiithesizing pixels were·averaged and distributed (the 

procedure in· ste_p SB16), but by using equation (4), it is· 

possible to distribute the synthesis ratio of the non-
I 

synthesizing pixels proportionally with the synthesis ratio Of 

the synthesizing pixels. 

( 
w . ") P=P+ wn+wn • pnxy 

l-w 
(4) 

Next, regarding the.aforementioned Embodiment 1,· if N = 2, 

that is, in the case in which there are two images P1 and P2 

which are to be synthesized, the procedure is explained with the 

help of the flow chart which is given in Fig. 2. First, in step 

SCl. the register to vary the y coordinates is set at an initial 

value of "1", and in step SC2, the initial value of the register 
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to vary the x coordinate is set at "1" as well. Next, in step 

sea, it is determined whether or not the luminance Iplxy of the 

pixel Plxy positioned at coordinates (x,y)· on image P1 is greater 

than or equal to the threshol4 Ti• an~ the luminance Ip2xy of the 

pixel P2xy posi.tioned at coordinates . (x, y) on image P2 is less 

than the threshold T2 • If the result is "YES" then the procedure 

·advances to step se4. 

In step Se4, the synthesized pixel Pxy corresponding to the 

coordinates· (x. y) on the. SYJ;J.thesized !~age P is set equal to 

pixel P2xy of image P2 and then the procedure advances to step 

sea. 

If the result of step sea is "NO", that' is, if the luminance 

Iplxy of pixel Pixy ~s less than the_thresho~d of T1 , or if the 

luminance Ip2xy of pixel P2xy is greater than or equal to the 

threshold of T2, then the procedure advances to step ses. 

In step ses, it is determined whether or not the luminance 

Ipixy of pixel Pixy is less than the threshold T1 • and the 

luminance Ip2xy of "the pixel p2xy is greater than or equal to the· 

threshold T2 • If ~he result. is "YES", then the procedure 

advances to step ses. In step SC6, the synthesized pixel Pxy is 

set·equal.to the pixel Plxy and-the procedure advances to step 

ses. 

On the other hand, if the result in step ses is "NO", that 

is, if the luminance Iplxy of pixel Plxy is greater than or equal 

to the threshold Ti, or the luminance Ip2xy of pixel P2xy is less 

than the threshold T2, then the procedure advances to step se7. 

In step SC7, the synthesized pixel Pxy is constructed by using 

equation (5).arid then the procedure advances to step sea. 
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In step SCS, "1" is added to the value of the register x. 

In step SC9, it is determined whether or not the value of the 

register x is greater than the maximum value X, and if the result 

is "NO", then the procedure returns ~o step SC3. Then, the 

procedure in·steps SC3-SC8 is repeated until the register's value 

is.greater than the maximum value X. When the value of the . .. .. · 
register x becomes greater than the maximum of X, and.the result 

of step SC9 becomes "YES", then the procedur.e advanc~s to step 

SClO. 

In step SClO, "1" is added to the value of the·register y. 

In step SCll, it is determined whether or not the value of the 

register y is greater than the maximum value of Y, and if the 

result is "NO", then the procedure returns to step·SC2. Then, 

the procedure in steps SC2-SC10 is repeated until the register's 

value is greater than the maximum value Y. When the value of the 

register y becomes greater than the·maximum of Y, and the result .· 

of step SCll becomes "YES", then the procedure ends. 

Fig. 3 shows symbolically how a synthesized image p·ls · . . 

constructed out of two images P1 and P2 by utilizing the image 

synthesis method described above in Embodiment 1. In Fig. 3, if 

image 20a and image 20b are synthesized at a synthesis ratio of 

0.5:0.5 following the ·flow chart in Fig. 2, a synthesized image 

with a clear contrast-can be achieved. In this embodiment, as is 

clear in contrast to· Fig. 27, pixels which are made by 

synthesizing white pixels wi t.h black pixels do not become gray, 

they become black pixels, and the lessening of contrast can be 

avoided. 

The image synthesis method mentioned above in Embodiment 1 

may be written as a program, stored in a memory apparatus such as 
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a ROM, ·and run by a CPU, but it is ·also possible to build it into 

the hardware. 

Embodiment 2 

Next, the second embodiment is explained. Regarding 

Embodiment 2, when the N (N is a natural number greater than 1) 
. . 

images P1 through PN each of which are mad~ up of (Xx_Y) pixel~,· 

ex and y are both natural numbers) are synthesized, the 

synthesized image P is constructed by taking the pixel with the 

lowest luminanc~~ong th~se pixels of the images P1 through PN 

which lie on the same coordinates to be the synthesized pixel. 

In·this case, the pixel which lies on the coordinates (x,y) 

(l~x:;x, 1:;;y;:a:;;y, x and y are natural numbers) on each image P 

(l~nx~N. n is a nat_ural number) is designated pixel p nxy and 

the luminance· of pixel Pn.xy is d~signated IpnJCY (O~I pn~l. 

wherein O =black, 1 =white). 

n 

Next, the image synthesis method of the second embodiment of 

the invention is explained with the use of the flow char~. in Fig. 

4 as a· reference. First; in step SD!, the.initial value of 

register y which is used to vary they coordinates is set at "1", · 

and in step SD2, the initial value ·of register x which varies the 

x coordinates is set at "1". Next, in step SD3, the initial 

value of the var.iable n which indicates the order of images ~ is 

set at "2", the initial value of the lowest luminance .. i is se.t 

equal to the luminance lplxy of pixel Pixy• and t~~ initial value 

of p which indicates value of synthesized pixel is set equal to 

the pixel Pixy• then the procedure moves on to step SD4. 

In step SD4, it is determined whether or not the luminance 

lpnxy of the relevant pixel Pnxy is less than luminance i. If 

the result is "YES", then the procedure advances to step SDS. In 
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step SDS. after the luminance i is set equal to luminance lpnXY·· 

the procedure goes to step SD6. In step SD6, the p is set equal 

to the pixel PnxY and the procedure advances to st~p SD7. 

In step SD7. "1" is added_ to the variable n, and in. step 

SDS, it is determined whether or not variable n is greater than 

the number of images N; if the result is "f'!'O", then t~e_procedure 

goes back to step SD4. Then, the ·procedure in steps SD4-SD7 is 

_repeated with each pixel Pnxy positioned at coordinates (x,y) for 

.all of the images. Then, for each pixel Pnxy positioned at 

coordinates (x,y) for all of the images, the above prqcedure from 

steps SD4 through SD7 is completed, the value of variable n 

becomes greater than N, the result of step sns· becomes "YES", and 

the procedure advances to step SD9. 

In step SD9, the $Yllthesized pixe;l .Pxy pos~tioned at 

·coordinates (x,y) on synthesized image P is set equal to the p, 

then the procedure advances to step SDlO. In step SDlO, "1" is 

added to the value of register x. In step SDll, it is d~~ermined 

whether or not the value·of register x becomes greater than the 

maximum value of X, and if .the result is "NO", then the procedure 

returns to st~p SD3. Then, the procedure fr9m step SD3 through 

step SDlO is repeated until the vaiue of register ·x becomes 

greater than the maximum value X. When register x becomes 

greater than the maximum of X, and the result in step SDll 

becomes "YES", then the procedure moves on .. to. step SD12. In step 

SD12, "1" is added to the value of register y. In step snia. it 

is determined whether or not the value of register y is greater 

than the maximum value of Y, and if the result is "NO", then the 

procedure returns to step SD2. Then, repeat the procedure in 

steps SD2-SD12 is repeated until register y becomes g~eater than 
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the maximum of Y. When the value of register y becomes greater 

than the maximum of Y, the result in step SD13 becomes "YES", and 

the procedure ends. 

Of course, the image synthesis method mentioned above in 

Embodiment 2 may be written as a program, stored in a memory 

apparatus such as a ROM, _and run by a_CPU, .but it is also 

possible to build i·t into the hardware. 

Embodiment 3 

Next, the third embodiment of the invention is explained. 

In Embodiment 3, synthesized. image P is constructed by 

synthesizing N (N is a natural number greater than 1) video 

images v1 through VN and-M (Mis a natural number) still images 

s1 through SM, each of which are made up of (XXY) (X and Y ~re 

natural numbers) pixels at arbit~ary synthesis ratios. 

First, a synthesized stil°l image is constructed by 

synthesizingM still images s1 through SM each of which ~re made 
. . 

up of (XxY) (X and Y are· natural numbers) pixels at their 

respective synthesis ratios of ws1 :ws2: ••• :ws(M-l):wsM (with 

the conditions that ws1+ws2+ ••• +ws(M-l)+wsM=l; Wsl• Ws2•· • •• 

ws(M-l)• wsM~O). In this case, the pixels which are positioned 

on '!=he coordinates (x,y) (l~x='X, 1:;;y~Y, x and y are natural 

nilmbers) on each still image Sm (ll~n~M. m is a natural number) 

and synthesized still image S are designated Smxy and Sxy 

respectively, and the luminance of pixel smxy is designated Ismxy 

(Ol~I sm~l; wherein O = black, 1 = white). In addition, for 

each still image Sm• a threshold value Tsm (Ol~T s~l) is set 

for the pixel luminance. 

Next, a synthesized video image is constructed by 
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synthesizing N video images v 1 through vN each of which are macre-·-·· 

up of (XxY) pixels at their respective synthesis ratios of w vi= 

wv2 : •.• :wv(N-l):wvN (wit~ the conditions that 

Wv1+Wv2+· •• +Wv(N-l)+WvN=l: ~v1•Wv2•· •• ,Wv(N-1)• WvN~O). In 

this case, the pixels which are positioned on the coordinates 

(x,y) on each video image Vn (ll~n~N. n is a natural.number) 

are designated vnxy_• and the luminance of pixel ·vnxy.is 

designated Ivnxy (Ol~I vnxy;;1: wherein O = black, 1 = white). 

In addition, for each video image Vn• a threshold value Tvn 

(Ol:a;;Tvi?'l) ~s set for the pixel luminance. 

Next, the image synthesis method used in the third 

embodiment of this invention is explained, using the flow charts 

in Figs. SA.through SE as references. First, in step $El, it.is 

determined whether or not Mis equal to "l", that is, whether or 

not there· is only one still image. If the resu~t is "NO", then 

the procedure advances to step SE2. In step SE2, the initial 

value of the register y which varies the y coord~nates is. set at 

"1", and in step SE3, the initial value of register x which 

varies the x coordinates is set.at "1". Next, in step SE4, the 
. . 

initial value of the variable m which indicates th~ order of- the 

still images is set at "1", the initial.value of the variable c 

whi~h represents the number of pixels with a luminance greater 

than or equal to the threshold Tsm is set at "O", the· initial 

.value of the sum w of the synthesis ratios of the pixels which 

have a luminance greater than or equal to the threshold Tsm ·ts 

set at "0", and then the. procedure moves on to step SES. 

In step SES, it is determined whether or not the luminance 

Ismxy of the pixel Smxy which is positioned at coordinates (x,y) 

on the relevant still image Sm is greater than or equal to the 
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threshold value Tsm· If the result is "YES", then the procedure 

advances to step SES. 

In step SE6, "1" is added to variable c. In ~tep SE7, the 

synthesis ratio wsm of the relevant pixel Smxy is added to the 

total synthesis ratio w, then the procedure advanc.es to step SES. 

If _the result of step SES is "NO", that isr if the luminance 

Is~y of pixel smxy is less than the threshold value Tsm then the 

procedure advances to step SES as well. 
-;;;&. 

In"step SES, "1" is added to variable m. and in step SE9. it 

is determined whether or .not variable m is greater than the 

number M of images, and if the result is "NO". then the procedure 

returns to step SES. Then, the procedure in steps SES-SES is 

repe~ted for each pixel Smxy positioned at the coordinates (x,y) 

on every st~ll image. That is. for the coordinates (x,y) on each 

_still image 8m• the number c of ~ixels smxy which have a 

lwni~ance Ismxy greater than or equal to the threshold Tsm and 

the sum w of their synthesis ratios are calculated. Then-, for 

every pixel smxy which rs positioned on the coordinates (x,y) for 

eve~y still image, the procedure given above in steps SES-SES 

ends, the value of the variable m becomes greater than M, the 

result in step SE9 becomes "YES", and the prc:>cedure advances to 

step SElO. 

In step SE10, the initial value of variable m is set at "l", 

and the initial value of s which indicates value of the synthesis 

of the M pixels smxy which are positioned at the coordinates 

(x,y) on the M still images, is set at "O". In step SEll, it is 

determined if variable c is equal to "O" or if it is equal to M; 

that is, if the luminances of the M pixels which are positioned 

at the coordinates (x,y) of the M still images is less than the 
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threshold Tsm (c = 0), or else if 1t is greater than or equal to 

the threshold Tsm (c = M). If the answer is "YES", then the 

procedure advances· to step SE12. In step SE12, thesis created 

by using equation (6), and then the procedure moves on to step 

SE13. 

{6) 

In step SE13, "1" is added to variable m, and in step SE14, 

it is determined whether qr no~ the variable m is greater than 

the number M of still images, and if the result is "NO", :tii~n the 

procedure returns to step SE12. Then, the procedure in steps 

SE12 and SE13 is repeated for.each pixel smxy positio~ed at the 

coordinates (x,y) for every still image. That is, all pixels 

sm.xy positioned at coordinates (x,y) on every still image are 

. synthesized at their respective ratios Wsm· Then, the proce.dure 

given above in steps SE12 and SE13 for·each pixel smxy positioned 
. . 

at the coordinates (x,y) for every still image ends, the value of 

variable m becomes greater than M, the result of step·SE14 

becomes "YES", and the.procedure advances to step SE20. 

On the other hand, if the result of step SEll is "NO"·, that 

is, if variable c is neither "O" nor M. then the procedure 

advances to step SE15. In step SE15, the average value W (=w/c) 

of the synthesis ratios with regard to the pixels having 

luminances greater than or equal to the threshold T8 m is 

calculated, and in step SE16, it is determined whether or not the 
. . 

luminance Ismxy of each pixel Smxy positioned at coordinates 

(x,y) on the relevant still image Sm is less than the threshold 

value Tsm· If the result is "YES", then the procedure advances 

to step SE17. 

In step SE17, thesis created by using.equation. (7) and 
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then the procedure goes on to step.SE18. 

s=s+(W+wsm>smxy (7) 
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Of course, if the result of step SE16 is "NO", that is, in 

the case that the luminance Ismxy of the pixel Smxy is greater 

than or equal to the threshold value Tsm• then the procedure 

advances to step SE18 as.well. 

In step SE18, "1" is added to variable m, and in step SE19, 

it is ·determined whether or not variable m is greater than the 

number M=1i~·still images. If the result is "NO", then the 

procedure returns to ~tep SE16. Then, the procedure in steps 

SE16-SE18 is repeated for each pixel sm:r(y lying on the 

coordinates (x,y) of every still image. Then, the procedure 

given above in steps SE16-SE18 is completed for each pixel smxy 

lying on th~ coordinates (x,y) of every still image, the vaiue of 

variable m becomes greater than M, the result of step SE19 

becomes "YES", and the procedure advances to step 8~20. 

In step SE20, the synthesized pi~el Sxy which.is'positioned 

at the coordinates (x,y) 'on the synthesized image S is set equal 

to the s, then the procedure advances to step SE21. In step 

SE21, "1" is added to the value of register x. In step SE22, it 

is determined whether or not the value of register x is greater 

than the maximum value of X, and if the result is "NO", then the 

procedure returns to step SE4. Then, the procedure in steps SE4-

SE21 is repeated until the value of x becomes greater than the 

maximum value X. When the value of the register x becomes 

greater than the maximum value X, the result of step SE22 becomes 

"YES", and the procedure advances to step SE23. In step SE23, 

"1" is added to the value of register y. In step SE24, it is 

determined whether or not the value of register y is greater than 
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the maximum value Y, and if the result is "NO", then the 

procedure returns to step SE3. Then. the procedure in steps SE3-

SE23 is repeated until the value of register y becomes greater 

than Y. When the value of register y becomes gr~ater than the 

maximum value Y, the result of step SE24 becomes "YEs·:. and the 

proce~ure advances to step SE26 in Fig. SB." 

In step SE26, the initial value of register y is set at "l", 

and in step SE27. the initial value of register xis set at "1".· 

Then, in step SE28, the inittal value of the· variable n·which 

indicates the order of the video images is set at "1", the 

initial value of the variable c which represents the number of 

pixels with a ~uminance greater than or equal to the threshold 

Tvn is set at "O". and the initial value of the srim w of the 

synthesis ratios of the pixels with a luminance above the 

threshold Tvn is set at "0", then the procedure moves on to step 

SE29. 

In step SE29, it is determined whether or not the· luminance 

Ivn.xy·of pixel Vnxy lying on the coordinates (x,y) on the 

relevant video image Vn is greater than or equal to the threshold 

value Tvn· If the result if "YES", then the procedure advances 

to step SE30 • 

. , In step SE30, "1" is added to ~he variable c. In step SE31, 

the synthesis· ratio wvn of the relevant pixel vnxy is added to 

the sum of the synthesis ratios and then the procedure advances 

to step SE32. If the result in step SE29 is "NO", that is, if 

the luminance IvnxY of the pixel vnxy is less than the threshold 

value Tvn• then the procedure goes to step SE32 as well. 

In step SE32, "1" is added to the variable n. and in step 

SE33, it is determined whether or not variable n is greater than 

! 
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the number N of images; if the result is "NO", then the procedure 

returns to step SE29. Then, the procedure in s~eps SE29-SE32 is 

repeated !or each pixel Vnxy lying on the coordinates (x,y) on 

every video image. Thus, for· the coordinates (x,y) on each video 

image Vn• the number c of pixels vnxy with a luminanc~ Ivnxy 

greater than or equal to~the threshold valtie Tvn and the sum w of 

their respective synthesis ratios are calculated. Then, the 

procedure given above for steps SE29-SE32 is completed for each 

pix~l Vnxy located at the coordinates (x,y) on every video image, 

the value of variable n becomes greater than N, the result in 

step SE33 becomes "YES", 411d the procedure advances to step SE34. 

In step SE34, the initial value of variable n is set at "1", 

and the initial value of v which indicates value of the synthesis 

of N pixels.Vnxy which lie on the c~ordinates (x,y) for the .N 

video images, is set at "O". In step SE35, it is determined 

whether variable c is equal to· "O", equal to N~ or equal to 

neither "O" nor N; that is, whether the luminance of a11·N pixels 

positioned at the coordinates (x,y) for the N video images·is 

less than the threshold Tvn (c = O), greater than or equal to the 

threshold Tvn. (c = N), or is neither. Regarding step SE35, if 

variable c is shown to be equal to "O", then the procedure 

adv!lllces to step SE36. In step SE36, subroutine 1, as shown in 

Fig. SC, is carried out. Regarding Fig. SC, in step SE301, the 

vis created by utilizing equation (8), then the procedure 

advances to step SE302. 

V=V+WvnVnxy (8) 

In step SE302, "l" is added to variable n, then in step 

SE303, it is determined whether or not variable n is grea~er than 

the number N of video images, and if the result is "NO", then the 
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p roc ed ure in steps·---~·--·-······---.... ___ ; procedure returns to step.SE301. Then. the 

SE301 and SE302 is repeated for each pixel Vnxy positioned at the 

coordinates {x,y) for every video image. That is, the pixels 

Vnxy which are positioned at ~he coordinates {x.~) on every video 

image are synthesized at their respective ratios Wvn·. ~~n. the 

procedure given above in·steps SE301 and SE302 is completed for 

each pixel Vnxy positioned at the coordinates.Cx.y) on every 

video image, the value of variable n becomes greater than N. the 

result of step SE303 becomes "YES", and ttte&procedure advances to 

step SE39 in Fig. SB. 

· On the other hand, regarding step SE35 in Fig. SB, if it is 

determined that the variable c is equal to N, then the procedure 

advances to· step SE37. In step SE37, subroutine 2 as given in 

Fig. SD is carried out. Regarding Fig. SD, after the v is ~qual 

to the pixel sxy of synthesized still image S, the procedure 

advances to step SE39 in Fig. SB. 

Regarding step SE3S in Fig. SB. if the variable c is· 

determined to be neither "O" nor N. then the procedure advances 

to step SE38. In step ~E38. subroutine 3 given in Fig. SE is 

carried out. Regarding Fig. SE. in step SE321, 'the average value 

W (=w/c) of the synthesis ratios with regard to the pixels having 

lllDl:!nance greater than or equal to_ Tnv is calculated, then in 

step SE322, it is determined whether or not the luminance Ivnxy 

of the pixel vnxy positioned at coordinates (x,y) of the relevant 

video image Vn is less than the threshold Tvn· If the answer is 

"YES", then the procedure advances to step SE323. 

In step SE323, the vis created by using equation (9), and 

then the procedure advances to step SE324. 

v = v+(W+wvn>.vnxy (9) 
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Of course, if the result in step SE322 is "NO", that is, if 

the luminance Ivnxy of pixel Vnxy is greater than or equal to the 

threshold Tvn• then the procedure advances to step SE324. 

In step SE324, "1" is added to the variable n, and then in 

step SE325, it is determined whether or not the variable n is 

greater than the number N of video images. If the result is 

"NO", then the procedure returns to step SE 322. Then, the 

procedure in steps SE322-SE324 is repeated.for each pixel Vnxy 

lying on the coordinates (x,y) of every video image. Then. the 

procedure given above in steps SE322-SE324 is completed for each 

pixel Vnxy lying on the coordinates (x,y) of every video image, 

the value of the variable N becomes greater than N, the result in 

step SE325 becomes "YES", and the procedure advances to step 

SE39. 

In step SE39, the synthesized pixel vxy which lies on the 

coordinates (x,y) of the synthesized image.v is set equal.to v. . . 
then the procedure advances to step SE40. .In step SE~O, · "1" is 

added to the register value x. In step SE41, it is determined 

whether or not the.register value xis greater than tha maximum 

of X, and if the answer is "NO", then the p~ocedure returns to 

step SE28. Then, the procedure in steps SE28-SE40 is repeated 

unt!l the register value x becomes greater than the maximum value 

X~ When the register value x becomes greater than the maximum 

value X, the result in- step SE41 becomes "YES", and the procedure 

advances to step SE42. In step SE42, "1" is added to the 

register value y. In step SE43, it is determined w~ether or not 

the register value y is greater than the maximum Y, and if the 

answer is "NO", then the procedure returns to step SE27 •. Then 

the procedure in steps SE27-SE42 is repeated until the register 
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value y becomes greater than the maximum Y. When the register 

value y becomes greater than the maximum value Y, the result in 

step SE43·becomes "YES", and the procedure ends. 

In the afor·ementioned Einbodiment 3, an example was given 

(the procedure in Fig. SA step SE17) in which, when synthesizing 

the pixels of the still images. the synthesis ratios of the non~ 

synthesizing pixels was averaged and distributed. However, 

regarding the procedure in step SE17, by using equatio~ (10) it 

is possible to distribute the synthesi~~atios of the non­

synthesizing pixels proportionally with the synthesis ratios of 

the synthesizing pixels. 

. . ( w ) s = s + wsm+wsm • s-iuy 
I-w {l 0) 

Next, in the aforementioned Embodiment 3, the procedure is 

explained in the case ·in which N=2 and M=l, that is. if the 

cre~tion of a synthesized image V which· is made by combining two 

video images V1 and V2 and one still image S is desired, by 

tollowing the flow chart in Fig. 6. First, in step SFl, the 

initial value of the register y to vary the y coordinates is set 

at "1", and likewise, in step SF2, the initial value of the 

register x to vary the x coordinates is set at "1". Next, in 

step SF3, it ·is determined whether or not the luminance Ivlxy of 

pixel V1xy lying on the coordinates (x,y) of the video image V1 

is greater than or equal to the threshold value T1 , and the 

luminance Iv2xy of pixel v2xy is less than the-threshold value 

T2. If the result is "YES". ·then the procedure advances to step 

SF4. 

In step SF4, the synthesized pixel Vxy which lies on the 
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coordinates (x,y) of the synthesized image Vxy is set equal to 

pixel v2xy of video image V2, then the procedure moves on to step 

SFS. 

In step SF5. it is dete~mlned whether or not the luminance 

Ivixy of pixel vixy is less than the threshold value Ti and the 
. . 

luminance Iv2xy,.of pixel .v2xy is grea~er than or equal ~o the 

threshold T2 . If .the result is "YES". then the procedure 

advances to step SFS. In step SFS. synthesized pixel vxy is set 

equal to pixel Vlxy• then the procedure goes to step SFlO. 

On the other hand, if the result in step SFS is "NO", that 

is, if the luminance Ivlxy of pixel vlxy is gre~ter than or equal 

to the t~reshold Ti or the luminance Iv2.xy of pixel v2xy is less 

than the threshold T2 •. then the procedure moves on to step SF7. 

In step SF7. it is determined wh~ther or not the luminance 

Ivlxy of pixel v1xy is greater than or equal to the thresh~ld 

value Ti and the luminance Iv2xy of pixel v2xy is greater than or 

equal to the threshold T2 • If the result is "YES", the'.?.:the 

procedure advances to step SF8. In step SFS. synthesized pixel 

Vxy is set equal to pixel sxy and then the procedure advances to 

step SFlO. 

On the other hand, if the result in step SF7 is "NO". that 

is, :f the luminance Ivixy of pixel vixy is less than the 

threshold Ti or the luminance Iv2xy of pixel v2xy is less than 

the threshold T2 , then the procedure advances to step SF9. In 

step SF9, the synthesized pixel vxy is created using equation 

(il). and then the procedure advances to step SFlO. 

(11) 

In step SFlO, "1" is added to the value of register x. In 

step SFll, it is determined whether or not.the value of register 



J 

REPLACEMENT SffEET 

- 39 -
I 19~~~ 1996 J 

x is greater than th~ maximum value X, and if the result is "NO". 

then the procedure returns to step SF3. Then, the procedure in 

steps SF3-SF10 is repeated until the value of register x becomes 

greater than the maximum value X. When the value of register x 

becomes greater than the maximum X, then the result in step SFll 

becomes "YES~. and the procedure advances to step SF12. · 

In step SF: 12, "1" is added to the regi~ter value y. ·In 

step SF13, it is determined whether or not the value of register 

y is greater than the maximum value Y, and if the result is "NO", 

then the procedure returns to step SF2. Then the procedure in 

steps SF2-SF12 is repeated until the value of register Y becomes 

greater than the maximum value Y. When the value of register Y 

becomes greater than the maximum Y, then the result in step SF13 

becomes "YES", and the procedure ends. 

Next, in the aforementioned Embodiment 3, the procedure· in 

the case that M=l, that is, if a synthesized image V is to be 

c~eated by synthesizing N video images v1-VN and a single· still 

image S, i~ explained. The N video images v1-vN are combined at 

their respective synthesis ratios w1 :w2 : ••• :w(N-l):wN (with the· 

conditions W1+W2+· •• +w(N-l)+WN=l; W1· W2, •••• w(N-1).• WN~O). 

In this case, the pixel corresponding to the coordinates (x,y) on 

each video image Vn (l:e;n;;a;;N, n is a natural number) is 

designated v~xy· and the luminance of pixel Vnxy is designated 

Ivnxy ( O~ I vnx:f' 1; wherein O = black, 1 = white) . Also, the 

threshold val~e Tn (O;;i!;T ~1). is set for the luminances of the 

pixels of each video image Vn. 

Figs. 7A-7D represent a flow chart which shows the procedure 

for the case in which a synthesized image is constructed by 

synthesizing N video images v1 -vN and a single still image S. In 
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Figs. 7A-7D, those procedures which correspond to the ones which 

were in Figs. SA-SE are give~ the same symbols'. The procedures 

in the flow chart in Figs. 7A-7D, when not synthesizing M still 

images s1-sM• are identical to, those in the flow chart in Figs. 

SA-SE, so the explanation is omitted. 

The image s:Ynthesis.method described above in Embodiment 3 

is able to be written as a program, stored in a memory apparatus 

such as a ROM, and run by.a CPU; it is also possible to build it 

into the hardware.40 

; Embodiment 4 
t 

In the following, the Emboaiment 4 of· .. the present invention 

will be explained. In the Embodiment 4, synthesized image P is 

constrµcted by synthesizing N (N.is a natural number greater thail 

1) video images v1-vN and M CM is a natural.number) still images 

s1-sM• each of which are made up of (XxY) (X and Y are natural 

numbers) pixel. .· 
First, a synthesized still image S is constructed by 

selecting a pixel with the lowest luminanc~ among those pixels 

that lie on the same coordinates of the still images s1-sM. 

Next, a synthesized image P is constructed by synthes~zing 

video images v1-vN and the synthesized still image s. In the 

case where all the luminances of pixels that lie on the same 

coordinates of the video images v1-vN are greater than 

. predetermined threshold, the pixel that lie on the same 

coordinate of the still image S is selected as a syn~hesized 

still pixel of the synthesized image P. In other case, the pixel 

with the lowest luminanc_e among· those pixels that lie on the same 

c.oordinates of the video. images v1 -VN is selected as a 
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synthesized pixel. 
~ 

In this case, the pixels that lie on the coordinates (x,y) 

(l:a;x;a;X, 1:.:a;y:i;Y; wherer:h x and y are natural numbers) of each 

still image Sm (l:a;n:a;M; m is ~ natural number) and synthesized 

still image S are designated as pixel smxy and sXY' r~sp~~tively. 

The luminance of pixel sm.XY is represented "by Ismxy (O:;;I smx~l; 

wherein O =black.and 1 =white). In addition, the pixel which 

lie on the coordinates (x,y) of each video image Vn (l;li;n~N: n 

is a natural number) is d~tgnated as ~nxy• and the luminance of 

this pixel is represented by Ivnxy {O;iiI vnxya;1: wherein O = 

black and 1 =white). Furthermore, a luminance threshold Tvn 

( Ol::iiiT ~1) is set for each video image V n 

In the following, the image· synthesizing process according 

to the Embodiment 4 of the present invention will be explained 

with reference to the flow.chart in Figs~ SA and SB. Initially, 

in step SGl, a decision is made as to whether or not Mis "l", in 

other words, whether or not only one still _image exists. · · In the 

case when the result of this decision is "NO", the process moves 

to step SG2. In step SG2, the initial value of register y for 

changing the y coordinates i·s set to "1". In step SG3, the 

initial value of register x for changing the x coordinates is 

similarly set to "1". Subsequently, in step SG4, the initial 

value of variable m indicating the order of the still images is 

set at "2", the ini·tial value of the lowest luminance 1 is set 

equal to luminance Islxy of pixel slxy• and the initial value of 

s indicating value of synthesized pixel is set equal to pixel 

s1xy• then the procedure moves on to step SGS. 

In step SGS, a decision is made as to whether luminance 

Ismxy of pixel Smxy is less than luminance 'i or not. ·In the case 
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when the result of this decision is "YES", the process moves to 

step SGS. In step.SGS, luminance· 1 is set equal to lwninance 

Ismxy• and the process then moves to step SG7. In step SG7, 

after the s is set equal to the pixel smxy• the process moves to 

step SGS. 

In.step SGS, "1" is'added to variable 'm: in. step.SG9,· a 

decision is made.as to whether or not variable mi~ greater.than 

the number M of still images. In the case when the· result of 

this decision is "NO", the process returns to step SGS. The 
.,. 

procedure described in steps S~5-SG8 is then repeated with regard 

to pixels smxy located at the coordinates (x,y) of all still 

images. After the procedure of steps SGS-SGS has been completed 

.on pixels smxy located at.the coordinates (x,y) of all still: 

images, and the value of variable m is greater than M. the 

decision result of step SG9 becomes "YES". thereby allowing the 

process to proceed to step SGlO. 

In step SGlO, p1xel_sxy located at coordinates (~.~f of 

synthesized image S is set equal to s. and the process then moves 

to step SG11. In step SG11. "1" is added to the value of 

register x. In step SG12, a decision is made as to whether or 

not the value of.register xis greater than maximum value X. In 

the case when the result of this decision is "NO", the process 

retfirns to step SG4. The procedure of steps SG4-SG11 is then 

repeated until the value of register x becomes greater than 

maximum value X. When the value of register x becomes greater 

than maximum value .X. the result of the decision in step SG12 

becomes "YES", and the process moves to step SG13. In step SG13, 

"1" is added . .-to the value of register y. In step SG14. a. 

decision is made as to whether or not the value of register y is 
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greater than maximum value Y. In the case when the result.of 

this decision is "NO", the process returns to step SG3. The 

procedure of step SG3-SG13 is then repeated until the value of 

register y becomes greater than maximum value Y. When the value 

of register y becomes greater than maximum value Y, the ~esult of 

the decision in-·step SG14 becomes "YES", and the process moves to 

step SG16. In addition., when the decision result of step SGl is 

"YES", in other words, M is. "1". only one still image exists, 

hence. the process skips to step SG15. In step SG15, after the 
~.;t . 

still image s1 is designated as synthesized still image s. the 

process moves to step SG16. 

In steps SG16 and SG17, the initial value of "1" is given to 

"x" and "y". 

In step SG18, a decision is made as to whether or not all 

the luminance Iv1xy-IvNxy of pixels v1xy~VNxy of each video image 

v1 -VN are greater than corresponding threshold values Tvi-TvN· 

In the case when this decision result is "XE:S". the pro~ess moves 

to step SG25. In step SG25, the process ends after synthesized 

pixel Vxy is set equal to the pixel sXY of synthesized still 

image S. 

On the other hand, when the decision result of step SG18 is 

"NO", the process moves to step SG19. In step SG19, the initial 

valt"1e of variable n is set equal to "1", and the initial value of 

the lowest luminance i is similarly set equal to "1". Following 

this, the process moves to step SG20. In step SG20, a decision 

is made as to whether or not luminance Ivnxy is less than or 

equal to threshold Tvn• and whether or not luminance Ivnxy is 

less than luminance i. In the case when the result of this 

decision is "YES", the process moves to step SG21. In step SG21, 
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luminance i is set equal to luminance Ivmxy• and 

moves to step SG22. In step SG22, a pixel Vxy is set equal to 

synthesized pixel Vnxy• and the process then moves to step SG23. 

In step SG23, "1" is added to variable n. Subsequently, in 

step SG24, a decision is made as to whether or not variable n is 

greater than the number N of video images. In the case when the 

result of this decision is "NO", the process returns to step 

SG20. The procedure of steps SG20-SG23 is then repeated for each 

pixel vnxy located at coordinates (x,y) of each video image. 

When the procedure of step SG20-SG23 has been completed with 

regard to each pixel Vnxy located at coordinates (x,y·) of each· 

video image, the value of variable n becomes greater than N, the 

decision result of step SG24 becomes "YES", and the process ends. 

·In step SG26, "1" is added to the value in register "x~. In 

step 27. a judgment is made as to whether the value "x" is · 

greater than the maximum value "X" or not. If the judgment is 

"NO", the procedure returns to step SG18 •. Then, the procedures 

SG18-SG26 are repeated until the value "x" becomes greater than 

the value "X". If the value "x" becomes greater than· the value 

"X" and the judgment is "YES", the procedure proceeds to step 

SG28. In step SG28, .. 1" is added to the value of register "y". 

In step SG29, a judgment is made as to whether the value "y" is 

greater than ·the maximum-value "Y" or not.· If the judgment is 

"NO", the procedure returns to step SG17. Then, the procedures 

SG17-SG28 are repeated until the value "y" becomes greater than 

the value "Y''. The procedure is terminated when the value "y" 

becomes greater than the value "Y" and the judgment is "YES". 

Furthermore, the image synthesizing process according to the 

aforementioned Embodiment 4 can be achieved by means of pre-
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recording a program in a memory apparatus such as a ROM and the 

like, and then running this program using a CPU. In addition, 

the same process can be performed by means of harQware as well. 

Embodiment 5 

In the following, the Embodiment 5 of the present invention 

will be explained~ ·In the Embodiment 5 of ~he present invention. 

synthesized image P is constructed by synthesizing N (N is a 

natural number greater than 1) video images v1-vN and M (M is a 
:-st..;:c .. 

natural number) still images s1-sM•. each of which are made up of 

(XxY) (X and Y are natural numbers) pixel. 

First, a synthesized still image s is constructed by 

selecting a pixel with the lowest luminance among those pixels 

which l.ie on the same coordiDB:tes of the still images s1-sM. 

Next, a pixel posses~ing the lowest luminance among those 

pixels which lie on the same coordinates of the video images V1-

. VN is selected. In the ~ase·where ~he lliminance is greater than 

a predetermined threshold, the pixel which lie on the same 

coordinates of the still image S is selected as a pixel 

corresponding same coordinate of the synthesized image. · In other 

case, the aforementioned pixel possessing the lowest.luminance is 

selected as a pixel corresponding same coordinate of the 

s:Ynthesized image. 

In this case, the pixels which lie on the coordinates (x,y) 

(l:a;;x:a;;X, 1:a;;y:;;Y; wherein x and y are natural numbers) of each 

still image Sm (l~n~M; m is a natural number) and synthesized 

still image S are designated as pixel Smxy and Sxy• respectively. 

The luminance of pixel smxy is represented by Ismxy (O~I.~mxY'l; 
. . 

wherein O •black and 1 •white). In addition, the pixel which 
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lies on -the coordinates (x,y) of each video image Vn (l~n~N; n 

is a natural number) is designated as Vnxy• and the luminance of 

this pixel is represented by Ivnxy ( O~ I vnxy; 1; wherein O = 

black and 1 =white). Furthermore, a luminance threshold Tv 

(Ol~T ~1) is set. for video image. .• 

In the following, the image synthesizing process according 

to the Embodiment ·s of the present invention will be explained 

with refer~nce to the flow chart in Fig. 9. In this figure, 

procedures corresponding to those described in Fig·. 8 will be 

denoted by the same character (nume~al) .and their explanations 

will be omitted. In other words, in the case when only one still 

image 81 exist_s, this image is designated as synthesized still 

image 8; in the case when a plurality of still images exist, the 

pixel with the lowest luminance among pixels of all still images 

81-8M located at the same coordinates i~ designated as 

synthesize~ pixel sXY corresponding to same coordinate of 

synthesized still image~. This process is identical.to that 

described in the aforementioned Embodiment 4. 

In step SG16, the initial value of register y for changing 

they coordinate is similarly set to "1". Iri step SG17, the 

initial value of register x for changing the x coordinates is 

similarly set to "1". Subsequently, in step SG30, the initial 
. . 

value of variable n indicating the order of the video images is 

set equal to "2", the initial value of the minimum luminance i is 

set equal to luminance Ivlxy _of pixel vlxy• and the initial value 

of v that represents the pixel possessing the lowest luminance 

corresponding to coordinate (x,y) is set equal to pixel V1xy· 

Following th~se actions, the process moves to step SG31 •. · 

In step SG31, a decision is made as to whether luminance 
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Ivnxy of pixel vnxy is less than luminance i or not. In the case 

when the result of this decision is "YES", the process moves to 

step SG32. In step SG32, luminance 1 is set equal to luminance 

Ivnxy• and the process then ~oves to step SG33. In step SG33, 

after vis set equal to pixel Vnxy• the process moves·to.step 

SG34. 

In step SG34~ "1" is added to variable n; in step SG35·, a 

decision is made as to whether or not variable n is greater than 

the number N of video images. In the case when the result of 
:~.;& ... 

this decision is "NO", the process returns to step SG31 .. The 

procedure described in steps SG31-SG34 is then repeated with 

regard to pixels Vnxy located at the coordinates (x,y) of all 

video images.. After the procedure of steps SG31-SG34 has been 

completed on pixels Vnxy located at the coordinates (x,y) of all 

video. images, and the value of variabl.e n is greater than N~ the 

decision result of step SG35 becomes "YES", thereby allowing the 

process to proceed to step "SG36. 

In step SG36, a decision is made as to whether or not 

luminance i is greater than predetermined threshold Tv· In the 

case when the result of this decision is "NO", the process moves 

to step SG37. In step SG37, pixel Vxy located at coordinates 

(x,y) of synthesized image V is set equal to v, and the process 

then skips to step SG26. 

On the other hand, in the case when the decision result of 

step SG36 is "YES", in other words, when luminance i is greater 

than threshold Tv, the process moves to step SG38. In step SG38,, 

synthesized pixel Vxy is set equal to pixel Sxy of synthesized 

still image S, and the process then moves to step SG26. .· 

In step SG26, "1" is added to the value of register x. In 
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step SG27, a decision is made as to whether or not the value of 

register x is greater than maximum value X. In the case when the 

result of this decision is "NO", the process returns to step 

SG30. The procedure of steps SG30-SG26 is then repeated until 

the value of register x becomes greater than maximum value X. 

When the value of register x becomes greater than m~imum value 
. . 

X, the result of :the decision in step SG27 becomes "YES", and the 

process moves to step ·sG28 •. In step SG28, "1" is added to the 

value of register y. In step SG29, a decision is made as to 

whether or not the value of register y is greater than maximum 

value Y. In the case when the result of this decision is "NO", 

the process returns to step SG29. The procedure of step SG17-

SG28 is then repeated until the value of register y becomes 

greater than maximum value Y. When the value of register y 

becomes greater than maximum value Y, the result of the decision 
I 

in step SG29 becomes "YES", which in turn.allows the process to 
end. 

Furthermore, the image synthesizing process according to 

the aforementioned Embodiment S·can be achieved by means of pre­

recording a program in a memory apparatus such as a ROM and the 

like, and then running this program using a CPU. In addition, 

the same process can· be performed by means of hardware as well. 

Embodiment 6 

In the following, the Embodiment 6 of the present invention 

will be explained. Fig. 10 is a block diagram showing the 

structure of an image synthesizing apparatus according to the 

Embodiment 6. In Fig. 10, the image synthesizing apparatus is 

formed from an N number (N is a natural number greater than. 1) of 
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input terminals 211-21N• an N number of luminance signal 

separators 221-22N, an N number of input terminals 231-23N, 

comparative computing unit 24. image switch 25, ratio adjuster· 

26, adder 27; and output terminal 28. 

An N number of images P1-PN are input~ed from input· 

terminals 211-21N• respe~tively, and supplied to the 

corresponding lum~nance signal separators 221-22N. Each 

~uminance_signal separator 221-22N then supplies an inputted 

image P1-PN• respectively, to image switch 25. In addition, the 

aforementioned luminance signal separators 221-22N separate 

luminance signals Ip1-IpN from images P1-PN and supply them to 

comparative computing unit 24. An N number of threshold signals 

Srri-STN are inputted from input terminals 231-23N, respectively. 

and supplied to comparative computing unit 24. Threshold 
' 

signals sT1-sTN correspond to thresholds T1-TN .of luminance& of 

pixels previously set at each image P1-PN. Comparatiye ~9mpu~1ng 

unit 24 compares each luminance signal Ip1~IPN with the· 

corresponding threshold signal ST1-sTN,·and then supplies natural 

numbers k corresponding to all luminance signals Ipk which are 

less than or equal t~.the corresponding threshold signal STk 

(l~k~N) to image switch 25. In the case when all luminance 

signal Ip1-IpN of N video images P1-PN are greater than the 
. . 

cor~esponding threshold signals sT1-sTN• this information is 

reported to image switch 25. In the case when such information 

is reported, i.e., information that all luminance signals Ip1-IPN 

are greater than threshold signal sT1-sTN• images switch 25 

supplies all video images P1-PN to ratio adjuster 26; in all 

other cases, image switch 25 supplies all video image~ pk· 
corresponding to supplied natural numbers k to ratio adjuster 26. 
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Ratio adjuster 26 redistributes the predetermined synthesis 

ratios of the not inputted visual images over those of the 

inputted visual images. Inputted video images Pk are multiplied 

by a sum of the predetermined synthesis ratio and the 

redistributed syntheses ratio. And ·the re~ultant vid~o iinages 

Pk' are outputte~ to adder 27. Video images Pk' are added by 
. ' :-

adder 27 and the sum is outputted through terminal 28 as a· 

synthesized image P. 

Embodiment 7 

In the following, the Embodiment 7 of the present invention 

will be explained. Fig. 11 is a block diagram showing a 

structure of an .image synthesizing apparatus according to the 

Embodiment 7. In Fig. 11, the image synthesizing apparatus is 

formed from input terminals 291 , 292 , 301 , and 302; partial 

resistor 31; oper~tional_amplifier 32; comparator 331 .an~ 332; 

Schmitt trigger 341 and 342 ; delay. lines 351-353: analog switch 
. ' 

36; and output terminal 37. Image signals Sp1 , Sp2 of images P1, 

P2 are respectively.inputted from input terminals 291 , 292• and 

supplied to one input terminal of corresponding comparators 331, 

332.• On the other hand, the two threshold signals STl, ST2 are 

inputted from input terminals 301 , 302 , respectively,. and then 

sup~lied to the other terminals of comparators 331 , 332, 

respectively. Threshold signals STl• sT2 correspond to luminance 

thresholds T1 , T2 previously designated for images P1, P2· 

Comparators 331 , 332 compare, respectively, the luminance signals 

of each image signal Sp1 ,. Sp2 with the corresponding threshold 

signals STl• sT2 • In the cas~ when each luminance si~~l· is 

greater than its respective corresponding threshold signal STl• 
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case when these aforementioned signals are less than or equal to 

their threshold signals. a comparative signal of level "L" is 

outputted. Each comparative signal is subsequently shaped into a 

waveform by means of Schmitt triggers 341 •. 342 and then.supplied 

to control terminals CO, Cl of analog switch 36. 

Im.age signal~ Sp1 • Sp2 are supplied to input terminals r1 • 

r 2 of analog switch 36 via delay lines 351 , 352 each possessing a 
. . 

predetermined delay, and one-half of each signal is respectively 

sunµned by means of partial resister 31. These signals then 

undergo "buffering" by means of operational amplifier 32 of' 

amplification ratio 1. and are then supplied to input terminal 13 

of analog switch 36 via delay line 353 also possessing a 

predetermined delay. 

Analog switch 36 then respectively sets the values of · 

control data DCO. DCl to "1" , respecti.vely, in the case when .eac~ 
. . 

of the comparative signals inputted from control terminal CO, Cl 

·is at level "H". or sets the values of control data DCO, DCl to 

"O", respectively, in the case when each signal.displays a level 

"L". In the case when the values of control data DCO, DCl read 

"00", the output signal of delay line 353 inputted from input 

terminal IO is selected; in the case when the aforementioned 

values read "01", the output signal of delay line 351 inputted 

from input terminal Il is·selected: in the case when the 

aforementioned values read "10", the output signal of delay line 

352 inputted from input terminal 12 is selected: and in the case 

when the aforementioned values read "11", the output signal of 

delay line 353 input from input terminal 13 is select~d. The 

selected output signal is then outputted from output terminal 37 
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Furthermore, delay lines 351-353 are provided for· the 

purpose of adjusting the input time difference between the analog 

signal and the aforementioned· comparative signal inputted to 

analog switch 36. Howev~r. in the case when a high quality . 

synthesized image signal Sp is not in p~rticular necessary, these 

structures may be.omitted. 

Fig. 12 shows a structural example of an image communicatipn 

system in which the image synthesizing apparatus according to the 

aforementioned Embodiment 7 is utilized. In Fig. 12, two image 

communication terminal units 41a, 4lb are connected via 

communication circuit 42 in·a manner such that interactive 

communication is possible (bidirectional communication). Image 

communication terminal units 41a, 41b comprise, respectively, 

image input 'units 43a, 43b; image synthesizing units 44a, 44b; 

and display uni.ts 45a, 45b. · Image input units 43a, 43b .. · 

· respectively comprise .a video camera or the like which captures 

the desktop of each user, and outputs ~mages 46a, 46b, for 

example, as shown in Fig. 13. Image synthesizing apparatus 44a 

conducts synthesis such that image 46a, supplied directly from 

image input apparatus 43a, and image 46b, supplied from image 

input apparatus 43b via communication circuit 42, appear 
. . 

transparent and discernible. Image synthesizing apparatus 44a 

then supplies image 47 shown in Fig. 13 to display apparatus 45a~ 

Image synthesizing apparatus 44b conducts similar synthesis such 

that image 46b, supplied directly from image input apparatus 43b, 

and image 46a, supplied from image input apparatus 43a via 

communication circuit 42, appear transparent and discernible, and 

then supplies image 47, shown in Fig. 13, to display apparatus 
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45b. According to the present embodiment, reduction of the 

contrast can be prevented, and synthesized images can be viewed 

clearly. 

Embodiment 8 

In the following, the Embodiment 8 of the present inven~ion 

will be explained. Fig. 14 is a block diagram showing the 

structure of an image synthesizing apparatus .according to ·the 

Embodiment 8. In Fig. 14, the aforementioned· image synthesizing 

apparatus comprises an N number (N is a natural numbe~ greater 

than 1) of input terminals 511-51N• an N number of luminance 

sign.al separators s21-s2N• comparative computing unit 53, image 

switch 54, and output terminal 55. 

Ail N number of imag~s P1-PN are inputted, respectively, from 

input terminals 511-s1N• and are supplied to the corresponding 

luminance signal separator s~1-52N. Each luminance signal 

separator s21-s2N supplies an inputted image P1-PN to image 

switch· 54, and at the same.time, separates luminance signal Ip1-

IpN from the image P1-PN• and supplies this luminance signal to 

comparative computing unit 53. Comparative computing unit 53 

compares the levels of all luminance signals Ip1-IpN and reports 

the luminance signal which is the lowest level to image switch . . 

54.·· Image sw.1..tch 54 then outputs the image possessing the 

reported luminance signal as output image P from output terminal 

55. 

In the Embodiment 8, in the case when N = 2, in other words, 

the case when two images P1 and P2 are synthesized by mea~s of 

the image synthesizing apparatus is shown in Fig. 15.· In Fig. 

15, image synthesizing apparatus comprises input terminals 561• 
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562-; comparator 57; Schmitt trigger 58: delay lines 591 , 592; 

analog switch 60; and output terminal 61. 

Image signals Sp1 • Sp2 of the two images P1• P2 are inputted 

respectively from input terminals 561 , 562 , and then ~upplied to 

the respective input terminal of comparator 57. Comparator 57 

compares th~ luminance signals of. image signals Sp1• Sp2• and 

outputs a comparatiye signal of level "H" in the case wh~n 

luminance. signal of image signal Spi is greater than the 

luminance signal of image signal· Sp2 • or a com~~r~tive signal of 

level "L" in the case when the other situation occurs. 

Comparative signal is then shaped into a waveform by means of 

Schmitt trigger 58 and sent to control terminal C of analog 

switch 60. 

Image signals Sp1 • Sp2 are respectively supplied to input 

terminals IO, Il of analog switch 60 via delay.lines 591 , 592 · 
' 

each possessing a predetermined delay. In the case when·an "L" 

level comparative signal is inputted from control terminal C, 

analog switch 60 selects the output signal inputted from input 

terminal IO; in the case when an "H .. level comparative signal is 

inputted, analog switch 60 selects the output signal inputted 

from input terminal Il. The selected output signal is then 

outputted from output terminal 61 as output image signal SP. 

- Furthermore, delay lines 591 , 592 are provided for the 

purpose of adjusting the input time difference between the analog 

signal and the aforementioned comparative signal inputted from 

analog switch 60. However, in the case when a high quality 

output image signal Sp is not in particular necessary, these 

structures may be omitted. 

Fig. 16 shows a structural example of an image communication 
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system in which the image 

is utilized. In Fig. 16, two image communication terminal units 

62a, 62b are connected via communication circuit 63 in a manner 

such that interactive communication is possible (bidi~ect~onal 

communication) .. Image communication terminal units 62a; 62b 

compris~. respectively. image input units 64a, 64b; image 

synthesizing units 65a, 65b; and display units 66a, 66b. Image 

input units 64a, 64b respectively comprise a video camera or the 

like which captures the desktop of each user, and ou~puts images 

67a, 67b. for example, as shown in Fig. 17. Image synthesizing 

apparatus 65a conducts synthesis such that image 67a, suppli~d 

directly from image input apparatus 64a, and image 67b. supplied 

from image input apparatus 64b via communication circuit 63, · 

appear transparent and discernible. Image synthesizing apparatus 

65a then supplies image 68 shown in Fig. 17 to display apparatus 
. . 

66a. Image synthesizing apparatus 65b con~ucts a sim~l~r· 

synthesis such that image 67b, supplied directly from image -input 

apparatus 64b, and image 67a, supplied from image input apparatus 

64a via communication circuit 63, appear transparent and 

discernible, and then supplies image 68 1 shown in Fig. 17, to 

display apparatus 66b. According to the present embodiment, 

reduction of the contrast can be prevented~ and synthesized 

images can be viewed clearly. 

Embodiment 9 

In the following, the Embodiment 9 of the present invention 

will be explained. Fig. 18 is a block diagram showing the 

structure of an image synthesizing apparatus according to the 

Embodiment 9. In Fig. 18, the aforementioned image synthesizing 
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apparatus comprises an M number (M is a natural number) of input 

terminals 711-71M and 721 -72M~ an N number of input terminals 

731-73N• and 741-74N; an M number of luminance signal separators 

1s1-1sM; an N number of luminance signal separators 1a1-~~N; 

comparative computing units 77 and 78; image switches'79 and 80; 

ratio adjusters 81 and 82; adders 83 and 84; and output terminal 

85. 

An M number of still images s 1-sM are inputted, 

respect! velY. from input terminals ...... z11-11M, and are supplied to 
~.. . 

the corresponding luminance signal separators 751-7SM. Each 

luminance signal separator 751-75M supplies an inputted still 

image s1-sM to image switch 79, and at the same time, se~arates 

luminance signal Is1-IsM from the respective still image s1-8M, 

and supplies this.luminance signal to comparative computing unit 

77. An M number of threshold signals STsi-STs~ are respectively 

inputted from input. terminals 121-12M• and .supplied to · ·· · 

comparative computing unit 77. Threshold sigil.als 5Tsi-8TSM 

correspond to luminance thresholds T51-TsM of pixels previou~ly 

set at each still imaJe s1-sM. Comparative computing unit 77 

compares each luminance signal 181-IsM with the corresponding 

threshold signal Srs1-STSM• and then supplies natural numbers k 

corresponding to all luminance signals Isk which are less than or 

equal to the corresponding threshold signal STSk ( 1~ ~M) to 

image switch 79. In the case when all luminance signals 181-IsM 

of M still images s1-sM are _greater than the corresponding 

threshold signals STsi-STSM• this information is reported to 

image switch 79. In the case when such information is reported, 

i.e., information ·that all luminance signals 181-IsM are greater 

than threshold signals STsi-STSM• images switch 79 supplies all 
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othe~-~~···-··--···-- · ~·1 still images s 1-sM to ratio adjuster 81; in all 

image switch 79 supplies all still images Sk corresponding to 

supplied natural numbers k to ratio .adjuster 81. 

Ratio adjuster 81 redistrcibutes the predetermined synthesis 

ratios of not inputted visual image over those of the inputted 

visual images. Inputted visual images Skare· multiplied by a sum 

of the predetermined synthesis ratio and the redistributed 

synthesis ratio. The products S'k are supp~ied to adder 83. 

Adder 83 adds still image S'k and the sum is supplied as a 

synthesized still image to visual switch 80. 

An N number of video images v1-vN are inputted, 

respectively, from input terminals 731-73N• and are supplied to 

the corresponding luminance signal separators 761-76N. Each 

luminance signal separator 7~1-76N supplies an inputted·video 

image v1-vN to image switch 88, and at the same time, separates 

luminance signal Iy1-IVN from the respecti~e video i~g~·V1-VN, 

and supplies this luminance signal to compara ti.ve computing unit 

78. An N number of threshold signals sTV1-sTVN are ~esp~~tivelY 

inputted from input terminals 741-74N• and supplied to 

comparative computing unit 78. Threshold signals_sTV1-sTVN 

correspond to luminance thresholds Tvi-TVN of pixels previously 

set at .each video image v1-vN. Comparative computing unit 78 

compares each luminance signal Ivi-IVN with the·corresponding 

threshold signal sTV1-sTVN• and then supplies natural numbers k 

corresponding to all lwninanc~ signals IVk which are less than or 

equal to the corresponding threshold signal STVk (l~k~N) to 

image switch 80. In the case when all the luminance si~als 

Iy1-IVN of N video images v1-vN are greater than the 

corresponding threshold signals sTV1-sTVN• this information is 
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reported to image_ switch 80. In the case when such information 

is reported, image switch 80 supplies the inputted synthesized 

still image S to adder 84; in all other cases, image switch 80 

supplies all video images Vk·corresponding to supplied na~ural 

numbers k to ratio adjuster 82. 

Ratio adjuster 82 redistributes the predet~rmined synthesis 
' 

ratios of the not.inputted visual images over those of the 

inputted visual images. Inputted video image-Vk are multiplied 

by the sum of the above operation, and the resultant video image . . . . . 

V'k are outputted to adder 8.4. Adder 84 outputs the synthesized 

still image S when a synthesized still image is inputted. 

Otherwise. video images V'k are added by adder 84 and the sum is 

outputted through terminal 85 as a synthesized image P. 

Embodiment 10 

In the following. the Embodiment 10 of the present.invention 

will be explained. Fig. 19 is a block diagram showing a ... •• . 

structure of an image synthesizing apparatus according to the 

Embodiment 10. In Fig. 19. the image synthesizing apparatus is . 
formed from input terminals 91, 921 , 922 , 931 , and 932 : partial 

resistor 94; operational amplifier 95; comparator 961 and 962: 

Schmitt trigger-971 and 972 ; delay lines 981-984 ; analog. switch 

99; and output terminal 100. 

One image signal Ss of still image s is inputted from input 

terminal 91 and supplied to input terminal IO of analog switch 99 

via delay line 981 possessing a predetermined delay. In 

addition, two image signals Svl• sv2 of video images v1 ... V2 are 
. . 

respectively inputted from input terminals 921 , 922 • and supplied 

to one input terminal of corresponding comparators 961, 962, 
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respectively. On the other hand, the two threshold signals STl• 

sT2 are inputted from input terminals 931 , 932 , respectively, and 

then supplied to the other terminals of comparators 961, 962, 

respectively. Threshold signals ST!• sT2 correspond to luminance 

thresholds T1 , T2 previously designated for video images Vi, v2 • 

Comparators 961 , 962 c~mpare, respectively, the luminance signals 

of each image signal Svi•: Sv2 with the corresponding threshold 

signals STl• sT2 • In the case when each luminance signal is 

greater than its respective co~responding threshold signal STl• 

5T2 , a comparative signal of level "H" is outputted, while in the 

case when these aforementioned signals are less than or equal to 

their threshold signals, a comparative signal of level "L" is 

outputted. Each comparative signal is subsequently shaped into a 

waveform by means of Schmitt triggers 971 , 972 and then supplied 

to control terminals CO, Cl of analog switch 99. 

Image signals Svi• sv2 are supplied to input terminals Il, 

12 of analog switch 99 via·delay lines 982 , 983 each possessing a 

predetermined delay, and one-half of each signal is respectively 

summed by means of partial resister 94. The resultant signal 

then undergoes "buffering" by means of operational amplifier 95 

of amplification ratio 1, and .is then supplied to input terminal 

13 of analog switch 99 via delay line 984 also possessing a 

predetermined delay. 

Analog switch 99 then respectively sets the values of 

control data DCO, DC! to "1", in the case when each of the 

comparative signals inputted from control terminal CO, Cl is at 

level "H", or sets the values of control data DCO, DCl to· "O", 

respectively, in the case when each signal displays a level "L". 

In the case when the values of control data DCO, DCl read "11". 
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the output signal of delay line 981 inputted from input terminal 

IO is selected; in the case when the aforementioned values read 

"01", the output signal of delay line 982 inputted from input 

terminal Il ls se~ected: in t.he case when the aforementioned 

values read "10", the output sign.al of delay line 983 inputted 

from input terminal .!2 is selected: and in the case when the 

aforementioned values read "OO", the output signal of delay line 

984 input from input terminal I3 is selected. The selected 

output signal is then out:12.µ.tted from output terminal 100 as 
:~.;c. 

synthesized image signal Sv. 

Furthermore. delay lines 981-984 are provided for the 

purpose of adjusting the input time difference between the analog 

signal inputted from analog switch 99 and the aforementioned · 

comparati v~ signal. However. in the case when a high quality . 

synthesized image signal Sy is not in particular necessary.·these 

structures may be.omitted~ 

In addition, in t~e case when two still images are provided, 

i.e., as in the number of video images provided, a circuit 

similar to the circuit relating to image signals Sy1 • sv2 of 

video images v1 , v2 in Fig. 19 is provided, and the luminance 

signals of each still image are respectively compared.with 

previously set threshold signals by means of a comparator. 

Synthesis is then conducted at a predetermined synthesis ratio 

using a partial resistor or the like, and image signals Sv1• Sv2 

of video images v1 , v2 are inputted along with the image signals 

of the still images into an analog switch which has been expanded 

to contain two more input terminals and two more control ·· 

terminals. Based on the comparative signal inputted from the 

control terminal, in the case when an image signal of a still 

.. ··~"' 
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image is selected, and when the luminance signals of the two 

still images are either greater or less than a threshold signal 

based on the comparative signal from each comparator relating to 

the still image. it is possibie to select the image signal of the 

synthesized still image. In all other cases. according to the 

same structure, it is possiQle to select the image signal of a 

still image possessing a lum~nance signal less than or equal.to 

the .threshold signal .• 

Fig. 20 ·shows a structural example of an image· communication 

system in which the image synthesizing apparatus accor9ing to the 

aforementioned Embodiment 10 is utilized. In Fig. 20, two image 

communication terminal units !Ola, lOlb are connected via 

communication line 102 in a manner such that interactive 

communication is possible (bidirectional communication). Image 

communication termi~al units lOla, io1b comprise. res~ect~vely, 

video image input apparatuses 103a, 103b; ~till image·memories 

104a, 104b; image.synthesizing ap~aratuses 105a, lOSb; and 

display apparatuses 106a, 106b. Video image input.apparatuses 

103a, 103b respectively comprise a high resolution camera which 

can capture document text and the like in fine detail. 

In the following; the actions when constructing a shared 

drawing (image) by joint use of the still image inputted to image 

cominunication terminal unit lOla will be explained. Initially, 

in image communication terminal unit lOla. in order to Jointly 

use a document by means of image communication terminal units 

lOla, lOlb, the document provided on a desk is captured using 

video image input apparatus 103a. One frame of the video· image 

is then preserved in still image memory 104a as a still image 

(e.g., image 108 in Fig. 21). Subsequently, image communication 
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apparatus 107a transmits the still image preserved in still image 

memory 104a via communication line 102. Image communication 

terminal unit lOlb stores the still image from image 

communication terminal unit !Ola in still ~mage memory 104b. 

Subsequently, in image communication terminal unit !Ola, the 

vi4eo image (e.g., image 109a of Fig. 21) obtained by capturing a 

desktop using video image input apparatus 103a, is transmitted to 

image communication terminal unit lOlb via communication line 102 

by means of image com.munication apparatus 107a. In addition, 
:-ii-..;& . . 

image synthesizing apparatus 105a conducts synthesis such that 

image preserved in still image memory 104a (see image 108 of Fig. 

21); the resultant video image (e.g., image 109a of Fig. 21) from 

video image input apparatus 103a; and the video image (e.g., 

image 109b of Fig. 21) from image communication terminal unit 

lOlb, supplied via image communication apparatus 107aL a~pear 

transparent and discernible. An image 110; as shown in.Fig. 21, 

is then supplied by display apparatus 106a.· 

In the same manner, in image communication terminal unit 

101b, the video image obtained by capturing a desktop using video 

image input apparatus 103b, is transmitted to image communication 

terminal unit lOla via communication line 102 by means of image 

communication apparatus 107b. In addition, image 'synthesizing 

apparatus 105b conducts synthesis such that image preserved in 

still image memory I04b; the resultant video image from video 

image input apparatus 103b: a_nd the video image fro~ image 

communication termi~al unit lOla, supplied via image 

communication apparatus 107b, appear trans~arent and discernible. 

The resultant image is then supplied to display apparatus 106b. 

As explained in the aforementioned, it is possible to 
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high precision by means of operating the above image 

communication system. In addition, it is also possible for a 

plurality of users to simult~neously line up and point to this 

still image. as well as make annotations using a pen. 

·According to the aforementioned Embodiment 10, when 

synthesizing video images 109a, 109b and still image 108, due to 

change of the synthesis process according to the luminance of 

each pixel, reduction of the contrast can be prevented. and 

synthesized images can be viewed clearly. 

Embodiment 11 

In the following, the Embodiment 11 of the present invention. 

will be explained. Fig. 22 is a block diagram showing the 

structure of an· image synthesizing apparatus according tQ. the 

Embodiment 11. In Fig. 22, the aforementioned image synthesizing 

apparatus comp.rises an M number (M is a natural number) of input 

terminals 1111-111M: an N number ·of input terminals 1121-112N• 

and 1131-113N (N is~ natural number greater than 1); an M number 

of 1uminance signal separators 1141-114M; an N number of 

luminance signal 'separators 11s1-11sN; comparative comput~ng 

units 116 and 117; image switches 118 and 119; and output 

terminal 1~0 • 
. 

An M number of still images s 1-sM are inputted, 

respectively, from input terminals 1111-111M, and are supplied to 

the corresponding luminance signal separator 1141-114M. Each 

luminance signal separator 1141-114M supplies an inpu:tted s·till 

image s 1-sM to image switch 118, and at the same time, separates 

luminance signal Is1-IsM from the respective still image s 1-sM• 
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and supplies these luminance signals to .comparative computing 

unit 116. Comparative computing unit 116 compares the levels of 

luminance signals r81-IsM and reports the luminance signal of the 

iowest level to image switch-118. Image switch 118 then supplies 

the image possessing this reported luminance signa~ to image 

switch 119 as output still image S. 

An N number of video images v1-vN are inputted. 

respectively. ~rom input terminals 1121-112N• and are supplied to. 

the corresponding luml~ance signal separator 11s1-11sN. Each 
~... . 

luminance signal separator 1151-ilSN supplies an inputted video 

image v1-vN to image switch 119. and at the same time. separates 

luminance signal Iv1-IVN from the respective video image v1-vN, 

and supplies these luminance signals to comparative computing 

unit 117. ·An N number of threshold signals sTV1-sTVN are 

respectively inputted from input terminals 11a1-11sN.~ -and­

supplied to comparative computing unit 117. Threshold signals 

sTV1-sTVN correspond to luminance thresholds Tv1-TVN previously 

set.at each video image v1-vN. Comparative computing unit 117 

compares each luminance signal Iv1-IVN with the corresponding 

threshold signal sTV1-sTVN, and then supplies a natura1·number k 

corr.esponding to the luminance signal with the lowest·· luminance 

from among all luminance signals Ivk which are less than or equal 

to the corresponding· threshold signal STVk ·( i:a;k~N) to image 

switch 119. · In the case when the luminance signals Iv1-IVN of 

all N video images v1-vN are greater than their corresponding 

threshold signals STvi-STVN• this information is reported to 

image switch 119. In the case when such information is.reported, 

image switch 119 outputs the inputted synthesized still image S 

to output terminal 120 as output image P: in all other cases, 
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image switch 119 outputs the v~deo image Vk corresponding to 

natural number k to .output terminal 120 as output image P. 

Embodiment 12 

____ , ___ ! 

In the following. the Embodiment 12 of the present invention 

will be explained. Fig. 23 is a block diagram showing the 

structure of an _image synthesizing apparatus according to the 

Embodiment 12. In Fig. 23. the aforementioned image synthesizing 

apparatus comprises an M number (M is a natural number) of input 

terminals 1211-121M; an N number of input termfnals 122i-122N (N 

is a natural number greater than 1); input terminal 123; an M 

number of luminance signal separators 1241-124M: an N number of 

luminance signal separators 12s1-12sN: comparative computing. 

units 126 and 127: image switches 128 and 129; and output 

terminal 130. 

An M number of still images s 1-sM are inputted. 

respectively. from input terminals 1211-121M• and are supplied ·to 

the corresponding luminance signal separator 1241-124M. Each 

luminance signal separator 1241-124M supplies an inputted still 

image s 1-sM to Im.age switch 128, and at the same time, separates. 

luminance signal r 81-IsM from the respective still image Si-SM, 

and supplies these luminance signals to comparative computing 

unit 126. Comparative computing unit 126 compares the levels-of 

luminance. signals 181-IsM and reports the luminance signal of the 

lowest level to image switch 128. Image switch 128 then supplies 

the image possessing this reported luminance signal.to image 

switch 129 as output still image S. 

An N number of video images v1-vN are inputted, 

respectively, from input terminals 1221-122N, and are supplied to 
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the corresponding luminance signal separator 12s1 -12sN. Each 
. 

·luminance signal separator 12s1-12sN supplies an inputted video 

image v1-vN to image switch ~29, and at the same time~ separates 

luminance signal Iv1-IVN from t~e respective video image v1-vN• 

and supplies these luminance signals to comparative computing 

unit 127. A thre.shold signal STV is inputted from input terminal 

123. and supplied to comparative c·omputing unit 127. Threshold 

signal STV corr.esponds ~o the luminance threshold Tv of a pixel 

commonly preset for all video images v1-vN. Comparat~ve 

computing unit 1~7 compares each luminance signal Iv1~IVN• and 

then reports a natural number k corresponding to the luminance 

signal with the lowest luminance from among all luminance signals 

IVk (l~~~N) to image switch 129. In addition, comparative 

·computing unit 127 compares the luminance signal with the lowest 

luminance IVk with the threshold signal STV. In the case· when 

the luminance signal IVk is greater than ~hreshold signals STV• 

this information is reported to image switch 129. In the case 

when such information is reported, i.e •• information that 

luminance signal IVk is greater than threshold signals STV• image 

switch 129 outputs the inputted synthesized still image S to 

output terminal 130 as output image P; in all· other cases, image 

switch 129 outputs the video image Vk corresponding to natural 

number k to output terminal 130 as output image P. 
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What is claimed is: 

1. A method of synthesizing a image from a 

images, the method comprising the steps of: . 

f 
ID!~~CEMENT SHEETl .. -,i 
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- . -~ 
plural! ty of ----

comparing each luminance Iplxy-IpNxy of.each pixel P1xy-PN:xy 
. - . 

positioned at the same coordinates (x,y)_ of N images P1-PN with 

each of prede~ermined threshold T1-TN corresponding to each.of 

said images P1-PN• wherein N being a natural number greater- than 

1: 

determining-a synthesized pixel Pxy at said coordinate (x,y) 

of a synthesized image by synthesizing said pixels Pixy-PNxy with 

predetermined synthesis ratio for each of said images P1-PN if 

s~id luminance lplxy-IpNxy of said pixels Pixy-PNxy are all 

greater than the corresponding threshold T1-TN• or determining 

said synthesized pixel Pxy at said coordinate (x,y) of said 

synthesized image by synthesizing with arb~trary synt~esis ratio 

only the pixels having luminance less than or eq~al to the 

corresponding threshold T1-TN among said pixels Pixy-PNxy·if _the 

condition described above is not satisfied; and 

carrying out above procedure for each region which needs to 

be synthesized. 

2. A method of synthesizing a image from a plurality of 

images. the method comprising the steps of: 

comparing each luminance Iplxy~IpNxy of each pixel P1xy-PNxy 

positioned at the same coordinates (x,y) of N images P1-PN• 

wherein N being a natural number greater than 1: 

taking a pixel having th.e lowest luminance among_ said pixels 

P1xy-PNxy as a synthesized pixel Pxy at said coordinate (x,y) of 

a synthesized image; and 

carrying out above procedure for each region which needs to 
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be synthesized. 

3. A method of synthesizing a image.from N video images and M 

still images, N being a natural number greater than 1 and M being 

a natural number. the method comprising the steps of: 

if M is 1, taking the sole still image s1 as a synthesized 

still image S; 

if M is greater than 1, comparing each luminance Is1xy-IsMxy 

of each pixel_slxy-sMxy positioned at the same coordinates (x,y) 
. . ~ . . 

of M still images s1-sM with each of predetermined threshold 

Ts1-TsM corresponding to each of·said still images s 1-sM: 

determining a synthesized still pixel Sxy at said coordinate 

(x,y) of a synthesized still image S by synthesizing said pi~els 

s1xy-SMxy with predetermined synthesis ratio for each of sald 

still images s 1-sM if said luminance Islxy~IsMxy of said pixels 

sixy-sMxy are all greater than the corresponding threshold Ts1-

TsM• or determining said synthesized still pixel sxy at said 

coordinate (x,y) of said synthesized still image S by 

synthesizing with arbitrary synthesis ratio only the pixels 

having luminance less than or equal to the corresponding 

threshold Tsi-TsM among said pixels s 1xy-sMxy if the condition 

described above is not satisfied;·and carrying out above 

pr6cedure for each region which needs to be synthesized; 

comparing each luminance Ivlxy-IvNxy of each pixel V1xy-VN:xy . 
positioned at the same coordinates (x,y) of N video !~ages V1-VN 

with each of predetermined threshold Tv1-TvN correspondi~g to 

each of said video images V1-VN: taking said synthesized still 
' pixel sxy at said.coordinate (x,y) of said synthesized still 

image S as a synthesized pixel Pxy at said coordinate (x,y) of a 
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synthesized image P if said luminance Ivixy-IvNxy of said pixels 

v1xy-vNxy are all greater than the.corresponding threshold Tv1-

TvN• or determining said synthesized pixel Pxy at said coordinate 

(x,y) of said synthesized image P by synthesizing with arbitrary 

synthesis ratio only the pixels having luminance less than or 

equal to the corresponding threshold Tv1-TvN among said pixels 

v1xy-VNxy if the condition described above is not satisfied; and 

carrying out above procedure for each region which needs to be 

synthesized. 

4. A method of synthesizing a image from N video images-and M 

still images, N being a natural number greater than 1 and M being' 

a natural number, the method comprising the steps of: 

if M is 1, taking the sole still image s1 as a synthesized 

still image S: 

if M i·s greater than 1, comparing each luminaIJ.ce Is1xy­

~sMxy of each pixel s1xy-sMJcY positioned at the same coordinates 
. 

(x,y) of M still images s 1-sM; taking a pixel having the lowest 

luminance among said pixels slxy-sMxy as a synthesized still 

pixel. Sxy at said coordinate (x,y·) of a synthesized still -image 

S; and carrying out above.procedure for each region. which needs 

to be synthesized; 

comparing each luminance Ivlxy-IvNxy of each pixel v1xy­

vNxy positioned at the same coordinates (x,y) of N video images 

v1-vN with each of predetermined threshold Tv1-TvN corre~ponding 

to each of said video images v1-VN: taking said synthesized still 

pixel Sxy at said coordinate (x,y) of said.synthesized still 

image S as a synthesized pixel Pxy at said coordinate (x,y) of a 

synthesized image P if said luminance lvlxy-IvNxy of said pixels 

v1xy-VNxy are all greater than the corresponding threshold Tv1-
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TvN• or taking a pixel having the lpwest luminance among the 

pixels having 1uminance less .than or equal to the corresponding 

threshold Tv1 -TvN among said pixels vlxy-vNxy as said· synthesized 

pixel Pxy at said coordinate·(x,y) of said synthesized image .P if 

the conditions described above is not satisfied; and carrying out 

above procedure for each region which needs to be synthesized. 

5. A method of synthesizing a image from N video images arid M 

still images, N being a natural number greater than rand M·being 

a natural number, th~ method comprising the steps of: 

if ft1 is l.,. taking the sole still image s 1 as a synthesized 

still image S; 

if M is greater than 1. comparing each luminance Islxy- . 

IsMxy of eac~ pixel ~lxy-sMxy positioned at the same coordinates 

(x,y) of M sti11 images s1-sM: taking a pixel having the lowest 

luminance among said pixels s1XY-sMxy as a synthesized still_ . 

pixel sXY at said coordinate (x,y) of a synthesized still image 

S; and carrying out above procedure for each region which needs 

to be synthesized; 

comparing each luminance IvlXY-IvNxy of each pixel v1xy-vNXY 

positioned at the same coordinates (x,y) of N video images V1-VN; 

~electing a pixel having the lowest luminance among said pixels 

Yixy-vNxy; taking said synth~sized still pixel sxy at said 

coordinate (x,y) of said.synthesized still image Sas a 

synthesized pixel Pxy at said coordinate (x,y) of a synthesized 

image P if lum.1.nance of the selected pixel is greater·than a 

predetermined ~hreshold, or taking said selected pixel as said 

synthesized pixel Pxy at said coordinate (x,y) of said 

synthesized image P if the conditions described above is not 
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satisfied; and carrying out above procedure for each region which 

needs to be synthesized. 

6. An apparatus for synthesizing a image from N images P1-PN 

at every pixel, N being a natural number greater than 1, the . 

apparatus comprising: 

comparing means for comparing each luminance signal Ipl_xy­

IPNXY of each of N images P1-PN with each.of predetermined 

threshold luminance signal sT1-sTN corresponding to e~ch of said 

images P1-PN•- and for outputting·a first information if ~d 

lumin~nce signal Iplxy-IpNxy are ~11 greater than the 

correspond~ng threshold luminance signal sT1-sTN• or outputting 

second information regarding the luminance signals less than or 

equal to the corresponding threshold luminance signal STi-8TN.1f 

the condition described above is not satisfied; and 

synthesizing means for synthesizing a image ·from .said images 

P1-PN with predetermined ratio for e~ch of said images P1-PN if 

said first information is ·inputted, for synthesizing a image from 

images having the corresponding luminance signals to said second 

information among said images P1-PN with arbitrary ratio if said 

second information ~~e inputted. 

7. . An apparatus for synthesizing a image from N images P1-PN 

at.every pixel, N being a natural number greater than 1, the 

apparatus comprising: 

comparing means for comparing each luminance signal Ip1-IpN 

of each of said images P1-PN• and outputting information·· 

regarding the lowest luminance signal; and 

selection means for selecting a image having the 

corresponding luminance signal to said information. 
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8. An apparatus for synthesizing. a image from N video images 

and M still images at every·pixel, N being a natural number 

· greater than 1 and M being a natural number, the apparatus 

comprising: 

first comparison means for comparing each luminance signal 

Isi-IsM of each of said still images s1-sM with each of 

predetermined threshold luminance signal STsl-STsM corresponding 

to each of said still images s1-sM; and outputting fi~st 

· information if said luminance signals Islxy-IsMxy are all greater 

than the corresponding threshold signals STsi-STsM• or outputting 

second information regarding the l~minance signals less than or 

equal to the corresponding threshold signals STsl-STsN if the 

condi~ion described above is not satisfied; 

first synthesizing means for synthesizing a syntliesized 

still image from said.still ·images s1-sM with predetermined 

synthesis ratio for each of said still images s1-sM if said first 

information is inputted, or synthesizing a synthesized still 

image from the .corresponding images to said second information 

with arbitrary ratio if said second information are inputted; 

second comparison means for comparing each luminance signal 

Iv1-IvN of each of said video images v1-vN with each of 

predetermined threshold luminance signal sTv1-sTvN corresponding 

to each of said video images v1-vN, and if said luminance signals 

Ivlxy-IvNxy are all greater than the· corresponding thres·hold 

luminance signals STvl-STvN• ~utputting third information_ 

indicating that the corresponding condition is satisfied. or if 

the condition described above is not satisfied, outputting forth 

information regarding the luminance signals less than or equal to 

the corresponding threshold luminance signals STvl-STvN; 
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second synthesizing means for.outputting said synthesized 

still image as a sy~thesized image if said third informa~~on is 

inputted, and for synthesizing a synthes_ized image from image 

having the corresponding lwninance signals to said forth 

information among said images v1-VN with arbitrary ratio if the 

condition described above is not satisfied. 

9. An apparatus for synthesizing a image from N video images 

and M still images at every pixel, N being a natural number 

greater than 1 and M being a natural number, the apparatus 

comprising: 

first comparison means for comparing each luminance signal 

Isi-IsM of each of said still images s1-sM~ and outputting fi~st .. 
information regarding the lowest luminance-signal; 

selection means for·selecting the still image having the 

luminance signal corresponding to said first information and = 

outputting the selected still image as a synthesized still image; 

second comparison means . for comparing each luminanc_e 

signal _Ivi-IvN of e_ach of said video images v1-vN with each of 

predetermined threshold luminance signal sTv1-sTvN corresponding 

to each of said video images v1-vN• and if said luminance signals 

Ivlxy-IvNxy are_ all gr~ater than the corresponding threshold 

lµminance signals STvl-STvN• outputting second information 

indicating that the corresponding condition is satisfied, or 

outputting third information regarding the lowest luminance 

signal among the luminance signals less than or equal to the 

corresponding threshold luminance signals STvl-STvN among said 

luminance signals Ivi-IvN if the condi"tions described above is 

not satisfied; and 
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synthesizing means for outputting said synthesi 

image as a synthesized image if said second information is 

inputted. and for outputting the video image having tpe_luminance 

signal corresponding to said third information as said 

synthesized image ·if the conditions described above is not 

·satisfied . 

. 10. . An apparatus for synthesizing a image from N video images 

v1~vN and M still images s1-sM at e~ery pixel. N b~ing a ~tural 

number greater than 1 and M being a natural number. the apparatus 

·comprising: 

first comparison means for comparing each.luminance signal 

Isi-IsM of each of said stiil images s1-sM, and outputting.first 

information regardlng the lowest luminance signal; 

selection means for-selecting the still image corr~sponding 

to said first information and outputting the selected still image 

as a synthesized still image; 

second compari$on means for comparing each luminance signal 

Iv1-IvN of each of said video images v1-vN and outputting second 

information regarding the lowest luminance signal. comparing the 

lowest luminance signal with a predetermined threshold luminance 

signal, and if the lowest luminance signal is greater than said 

threshold luminance signal. outputting third information 

indicating that the corresponding condition is satisfied;; and 

synthesizing means for outputting said synthesized still 

image as a synthesized image if said third information is. 

inputted, and for outputting the video image corresponding to 

said second information as said synthesized image if the 

conditions described above is not satisfied. 
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synthesizing means for outputting said synthesized still 

image as a synthesized image if said second information is 

inputted, and for outputting the video image having tpe luminance 

signal corresponding to said third information as said 

synthesized image ·if the conditions described above is not 

satisfied . 

. 10. . An apparatus for synthesizing a image from N video images 

v1-vN and M still images s1-sM at e~ery pixel. N b~ing a natural 

;, number greater than 1 and M being a natural number. the apparatus 

·compr !sing: 

first comparison means for comparing each luminance signal 

181-IsM of each of said still images s1-sM• and outputting.first 

information regardlng the lowest luminance signal: 

selection means for-selecting the still image co~r~spond1ng 

to said first information and outputting the selected still image 

as·a synthesized still image; 

second compari~on means for comparing each luminance signal 

Ivi-IvN of each of said video images v1-VN and outputting second 

information regarding the lowest.luminance signal. comparing the 

lowest luminance signal with a predetermined thre~hold luminance 

signal, and if the lowest luminance signal is greater than said 

threshold luminance signal, outputting third information 

indicating that the corresponding condition is satisfied;; and 

synthesizing means for outputting said synthesized still 

image as a synthesized image if said third information is. 

inputted, and for outputting the video image corresponding to 

said second information as said synthesized image if the 

conditions described above is not satisfied. 
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METHOD AND APPARATUS FOR IMAGE SYNTHESIS 

ABSTRACT OF THE DISCLOSURE 

According to the method of synthesizing a image from a · 

plurality of images, each of the luminance Ipixy-IpNxy of each of 

the pixel Pixy-PNxy positioned at the same coordinates (x,y) of N 

images Pi-PN are compared with each of the predetermined 

threshold luminance Ti-TN corresponding to images P1-PN• wherein. 

"N" is a natural number greater than i. If the luminance .Ipixy­

IpNxy of the pixels Pixy-PNxy are all greater than the 

corresponding threshold Ti-TN of correspondin&;, image, the 

synthesized pixel Pxy at the coordinate (x,y) of a synthesized 

image is determined by synthesizing the pixels Pixy-PNxy with 

predetermined synthesis ratio for each of the images Pi-PN. If 

the condition described above is not satisfied, the synthesized 
. 

pixel Pxy at the coordinate (x,y) of the synthesized image is 

determined by synthesizing with arbitrary synth~sis ratio only· 

the pixels having luminance less than or equal to the 

corresponding threshold T1-TN among the pixels P1xy-PNxy· 

The procedure described above is perf~rmed with regard to all 

pixels in the region ~herein images are to be synthesized. 
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