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Transmitting apparatus

BACKGROUND OF THE INVENTION

Field of the Invention
The present invention relates to a transmitting
apparatus and, more particularly, to a transmitting

apparatus in which information of another channel is

" inserted into information of one channel in a

transmitting system for compressing information by a
prediction coding and a non-prediction coding and

transmitting the compressed information.

Related Bacquound Art

. A digital video tape recorder (VTR) is known as an
image recording apparatus for digitally compressing a
moving image and récording onto a recording medium such
as a magnetic tape or the like. There afe a fixed
length coding compression method and a variable length
coding compression method as compression methods. As
compared with the fixed length coding compression
method in the variable length coding compression
method although a high compression ratio of about 1/10
to 1/20 can be accomplished without largely
deteriorating a picture quality, there is a drawback
such that a compression data amount per picture plane.
(frame or field) is not uniform and it is difficult to

perform the edition (joint recording or the like),



ratus and, nore partlcularly, to a transn1tt|ng apparatus in which
'natroﬁ—ﬁ+—aﬂe%heL_channeI S inserted into i nformation of one
el I;arﬁns tting systemfor congressing inferwation by a
'ctlo , cethn- predi ction coding and traﬁ§61$mggn;
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der ( as an inmage recordi ng apparatTd Of—&
essing a noving inmage and recording onto a recording medi um such — as
netic tape or the like. There are a fixed

retrieval, and special reproduction (random access,

fast forward reproduction, reverse reproduction, etc.).

An MPEG (Moving Picture Coding Expert Group) uses

an intra-frame (field) coding and a prediction coding

5 which uses a future and/or past frame (or field) as a
reference picture plane and periodically arranges the
intra-frame coded picfure plane (hereinafter, called
an I frame) and, on the other hand, sets the picture
plane in the I frame to a prediction coded picture

10 plane. According to such a recording method, the
compression data of an inter-frame prediction'coding
picture plane in the reverse direction or both
directions is recorded after the compression data of

the prediction reference picture plane on the recording

15 medium.

Accordipg to such a recording method, for
instance, a limitation occurs at the joint positidn of
the image, for instance, in the insertion recording
(joint recording). For example, even if the operator

20 tries to join another picture plane just after the

inter-frame prediction coding picture plane in the

reverse direction or both directions, the image data of

the picture plane which is necessary fo decode such an

inter-frame prediction coding image in the reverse

25 direction or both directions needs to be preserved on
~the recording medium. On the other hand, a prediction

relation between the old picture plane to be inserted




I on ods. As conpared with the fixed I ength coding
Jech B, t he variable | ength coding cofy Fet-hag

gt h codizg ssion nethod and a variable length coding conpression

al though a 2t ratio of about 1/10 to 12 Ble HAS BEEN
ac npllshe ely deteriorating a picture | iM5PLACE®Rre 15 a
dr ack such that ression data anmount per picture plane ane
or §ield) is not uniformand it is difficult to performthe edition

Nt recordiBo Rk Wk, plé%ure plane to be inserted becomes
discontinuous in the joint portion, so that a
1 reproduction picture plane becomes disorder.
Such a problem is not limited to only the VTR as
5 mentioned above but a similar prbblem also occurs in
case of inserting data of another channel to a

predetermined insertion point of data of one channel.

10 ‘It is a concern of the present invention to
provide a transmitting apparatus which can solve such
inconveniences és mentionéd above.

According to the invention,_there is provided a
transmitting apparatus for inserting new information

15 from a designated position of one channel in a
transmitting system for compressing a series of
information signals by a non-prediction coding and a
prediction coding using non-prediction coding
information as reference information and for

20 transmitting the prediction coding information and the
non-prediction coding information in accordance with a
predetermined order, wherein the non-prediction coding
information just after the insertion point and the past
information than such information are preserved, and a

25 first predetermined number of information among
information to be inserted are prediction coded by

using the non-prediction coding information just after
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A transmitting apparatus according to the present
invention is a recording apparatus such as a VIR or the
like and is a recording apparatus for recording new

5 information from the designated position of thé
e#isting record in a recording system for compressing a
series of information signals by a non-prediction
coding and a predictibn coding using non-prediction
coding information as refereﬁce information and for

10 recording the prediction coding information and the

| non-prediction coding information onto a recording

medium in accordance with a predetermined order,
wherein the recorded information, namely, the past noh-
prediction coding information using the non-prediction

15 coding information just aftér the insertion point as
reference information is erased, and a first
predetermined number of information among information
to be inserted are prediction coded by using the non-
prediction coding information just before the insertion

20 point of the recorded information as reference
information.

By the above means, regularities of tﬁe prediction
coding and the non-prediction coding can be maintained
even by the insertion recording, and it is sufficient

25 to execute the same reproducing process at'time points
before and after the insertion points. The invention

can also easily cope with the edition, retrieval,




‘regerence pi cture plane and peri odi cal | y. arranges the intra-frame coded
t ur e -plane—{heretrnafters- called an | frame) and, on the ot her hand,

sets the p clt ee(; e@:f'ﬁ laledt he | frame-te a predi ctlog

pl ane. Acc tecordi ng nethod, the conpgressSi Egﬁg BEEN,
I nt r-frane ing picture- plane inther r seNBRIASEDI on o
botth diréc ed after the conpression data of the predrctlon

r efference plcture plane on the recording nedium According to such a
recordi ng nmet hod, for
spec1al reproduction, or the like.

The above and other concerns and features of the

present invention will become apparent from the

following detailed description and the appended claims

PR RRY L

5 with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS
Figs. 1A and 1B, when combined together as shown
Fig. 1, show a schematic constructional block diagram

10 of an embodiment of the present invention;

Fig. 2 is a schematic constructional block diagram
of a movement compensation frame prediction circuit 38;
Fig. 3 is a schematic constructional block diagram
of a movement compensation frame prediction circuit 73;
15 ' Fig. 4 is an explanatory diagram of a prediction
direction;

Figs. 5A to 5E are timing charts for the first

insertion recording in the embodiment;
P Fig. 6 is an example of a data arrangement on
20 recording track patterns corresponding to Figs. 5A to
5E:;
Figs. 7A to 7F are timing charts for the second
insertion recording in the embodiment:
Fig. 8 is an example of a data arrangement on
25 recording track patterns corresponding to Figs} 7A to

7F;
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accurs at the joint position of the inmage, for
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9A to 9E are timing charts for the third

insertion recording in the embodiment; and

Fig.

10 is an example of a data arrangement on

recording track patterns corresponding to Figs. 9A to

SE.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present invention will be

described hereinbelow with reference to the drawings.

Figs. 1A and 1B show a transmitting apparatus of

an embodiment of the present invention. The embodiment

relates to the case where the invention was applied to

a digital VTR.

In Figs. 1A and 1B, reference numeral 10 denotes

an analog input terminal of a moving image signal to be

recorded;

12 an A/D converter to convert the aﬁalog

image signal from the input terminal 10 into the

digital signal; 14 a block forming circuit to form

blocks each comprising [(i) pixels in the horizontal

direction x (j) pixels in the vertical direction] from

the raster scan image data which is output from the A/D

converter 12; 16 a digital inpﬁt terminal of a moving

image signal to be recorded; and 18 a buffer of the

image data from the input terminal 16. It is now

assumed that the image data which is supplied to the

input terminal 16 has already been converted into the

blocks.

Reference numeral 20 denotes a switch to
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select an output of the block forming circuit 14 or an

output of the buffer 18.

Reference numeral 22'dénotes a subtractor to
subtract a prediction value of an output of the switch
20;.and 24 indicates a sﬁitch to select either one of
the output (a contact) of the switch 20 and an output
(b contact) of the subtractor 22. The switch 24 is
connected to the (a) contact in case of the intra-frame
coding and to the (b) contact in case of the inter-
fréme prediction coding.

Reference numeral 26 denotes a DCT (Discrete
Cosine Transform) circuit to convert the data selected
by the switch 24 into a frequency region by a discrete
cosine transformation; and 28 a quantizing.circuit to

~quantize an output (frequency coefficient) of thé DCT
circuit 26 by quantization steps of each frequency
coefficient.

Reference numeral 30 denotes an inverse quantizing
circuit for inverse quantizing an output of the
quantizing circuit 28; 32 an inverse DCT circuit to
convert an output of the inverse quantizing circuit 30
into a time base region; and 34 an adder for adding O
to an output of the inverse DCT circuit 32 in case of
the intra-frame coding and for adding the prediction
value to the output of the inverse DCT circuit 32 in
case of the inter-frame prediction coding. An output

of the adder 34 becomes a local decoding value of the
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intra-frame coding or the inter-frame prediction
coding.

Reference numeral 36 denotes a movement vector
detecting circuit to detect a movement of an image
between two picture planes (ordinarily, the present
picture plane and the preceding picture plane); and 38
a movement compensation frame prediction circuit to
movément compensate an output of the adder 34. An
output of the movement compensation frame predictidn
circuit 38 becomes é predicfion value{ Reference

numeral 40 denotes a switch which is opened in case of

. the intra-frame coding and is closed in case of the

inter-frame coding. .The prediction value which is
output from the movement compensation frame predictioh
circuit 38 is supplied to the subtractor 22 and is also
supplied to the adder 34 through the switch 40.

Reference numeral 42 denotes a variable length
coding circuit for variable length coding the output of
the quantizing circuit 28; and 44 a buffer memory for
buffering an output of the variable length coding
circuit 42. Quantizing characteristics of the
quantizing circuit 28 are controlled in accordance with
a memory data amount of the buffer 44. Reference

numeral 46 denotes an addition circuit for adding an

to a predetermned insertion

her e
rom a

error correction code, a synchronizing code Sync, an ID

signal, and a discrimination signal to discriminate the

intra-frame coding and the inter-frame coding.
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Reference numeral 48 denotes a modulation circuit for
low frequency suppression modulating an output of the
addition circuit 46; and 50 a recording émplifier to
amplify an output of the modulation circuit 48 to a
predetermined level.

Reference numeral 52 denotes a magnetic head for
recording and reproduction; and 54 a magnetic tape as a
recording medium.

Reference numeral 56 denotes a reproducing

amplifier to amplify a reproduction output of fhe

recording and reproducing head 52; 58 a demodulation

circuit to demodulate an output of the reproducing
amplifier 56; 60 a data reproduction circuit for
reproducing the data in accordance with the sync code
Sync and the ID signal and performs an error correction
by the error correction code; 62 a buffer memory for
buffering a reproduction data which is output from the
data reproduction circuit 60; 64 a variable length
decoding circuit for variable length decoding outpuf
data of the buffer 62; 66 an inverse quantizing circuit
for inverse quantizing an output of the wvariable length
decoding circuit 64; and 68 an inverse DCT circuit for
inverse DCT converting an output of the inverse
quantizing circuit 66.

Reference numeral 70 denotes an adder for adding a
prediction value to an output of the inverse DCT

circuit 68; and 72 a switch to select either one of an
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output (a contact) of fhe inverse DCT circuit 68 and an
output (b contact) of the adder 70. 1In accordance with

the coding discrimination signal detected by the data

5
®
1
H
£
-
[
H

reproduction circuit 60, the switch 72 is connected to

P RPA

5 the (a) contact in case of the intra-frame coding and

to the (b) contact in case of the inter-frame coding.
Reference numeral 73 denotes a movement

z compensation frame prediction circuit to calculate a

movement compensation frame prediction value from the

10 reproduction image data selected by the switch 68.

o e AU b KA T e

Although the same circuit as the movement compensation
frame prediction circuit 38 of the recording system is
commonly used as a movement compensation frame
prediction circuit 73, the circuit 73 is indicated by a
15 different reference numeral for convenience of
explanation of the recording and reproducing
operatlons.
Reference numeral 74 denotes an inverse block
forming circuit to return the reproduction image data
20 selected by the switch 72‘to the raster scan data; 76 a
D/A converter for converting output data of the inverse
block forming circuit 74 into the analog signal; 78 an
analog reproduction image output terminal to generate
an output of the D/A converter 76 to the outside; 80 a
25 buffer for buffering the reproduction image data
selected by the switch 72; and 82 a digital

reproduction image output terminal to generate an

TPV



(aq!nlng record in a recording systemfor conpressing a series of
I nfor mati on s nal s by a non-prediction coding and a prediction coding

usigng non-pre as acehf or mat i Qn 135 s ef erence or
recordi ng the m ng |nforrrat|g'n and the ngﬂéérﬁ%cml%%ég@u ng
I nfgpr mati on ont medi um i n accordance wilth a REBERGESY ni ned
ordgr, wherein the recorded |nfornation, nanmel y, the past non- predi ction
codf ng information using the non-prediction coding information just after
theginsertion point as reference information is erased, and a first

- output of the buffer 80 to the outside.

Reference numeral 84 denotes a switch for
transferring the image data which is necessary for the
d inter-ffame coding of the image to be inserted in the
5 recorded image in case of the insertion recording to

the movement compensation frame prediction circuit 38.
H Reference numeral 86 denotes a control circuit to

control a whole apparatus, particularly, control the
switching operations of the switches 20, 24, 40, and
10  84. |
Fig. 2 shbws a detailed circuit diagram of the
movement compensation frame prediction circuit 38.
Fig. 3 shows a detailed circuit diagram of the movement
compensation frame prediction circuit 73. Each of the
15 circuits 38 énd 73 comprises: two frame memories 100
and 102 which are serially connected; a front direction
prediction circuit 104; a back direction prediction
circuit 106; an adder 108 to add an output of the front
direction prediction circuit 104 and an output of the
20 back direction prediction circuit 106; and a switch 110
for selecting either one of the outputs of the front
direction prediction circuit 104, back direction
prediction circuit 106, and adder 108.
As shown in fig. 2, in the recording system, the

25 movement vector detected by the movement vector

detecting circuit 36 is supplied to the front direction

‘prediction circuit 104 and back direction prediction
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circuit 106. The front and back direction prediction

circuits 104 and 106 output prediction values which
were movement compensated with respect to the front and

back directions, respectively.

5 The switching operation of the switch 110 is

L 12 A AY, G e s

controlled by the éontrol circuit 86 in accordance with
a compression effect, a picture quality, a special
reproducing function, or the like.
Fig. 4 shows an example of the recording order of
10 an intra-frame coding picture plane (hereinafter,
called an I frame), a one-side prediction coding
picture plane (hereinafter, called a P frame) using one

future or past I frame as a reference picture plane,

and a both-side prediction coding picture plane

15 (hereinafter, called a B frame) in which a both—éide
prediction was performed by using the I and P frames as
reference picture planes. Appearance frequencies and
orders of the I, P, and B frames are adaptively
adjusted in accordance with a compression ratio, a

20 picture quality, or the like.

The ordinary recording and reproducing operations
will be first described. 1In the ordinary recording and
reproducing operations, the control circuit 86 turns
off the switch 84.

25 In case oflthe analog input, the A/D converter 12

converts the analog image signal from the input

terminal 10 into the digital signal. The block forming
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circuit 14 forms blocks from the output image data of

the A/D converter 12. The switch 20 is connected to
the (a) contact. In case of the digital input, the
input image data of the input terminal 16 is supplied
5 to the (b) cohtact of the switch 20 through the buffer
18. The switch 20 is connected to the (b) contact.

In case of the picture plane which is intra-frame
coded, the control circuit 86 connects the switch 24 to
the (a) contact and turns off the switch 40. Thus, the

10 = output (output of the block forming circuit 14 or
output of the buffer 18) of the switch 20 is DCT
converted by the DCT circuit 26 and is quantized by the
quantizing circuit 28.

The output of the quantizing circuit 28 is decoded

15 by the inverse quantizing circuit 30 and the inverse
DCT circuit 32. fhe decoded value passes through the

adder 34 and is supplied to the movement vector
detecting circuit 36 and the movement cbmpensatioﬁ
frame prediction circuit 38. The movement vector

20 detecting circuit 36 detects a movement vector of the
image from the ocutput of the adder 34 and the present
image data from the switch 20 and supplies to the
movement compensation frame prediction circuit 38. 1In
the movement compensation frame prediction circuit 38,

25 the output of the adder 34 is sequentially stored into
the frame memories 100 and 102 and generates a

prediction value which was movement compensated in
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accordance with the movement vector detected by the

movement vector detecting circuit 36.

In case of the picture plane which is inter-frame

-coded; the control circuit 86 connects the switch 24 to
5§ . the (b) contact and turns on the switch 40. The

subtractor 22 subtracts the prediction valﬁe from the
movement compensation frame prediction circuit 38 from
the output of the switch 20 and generates a prediction
error. The prediction error is supplied to the DCT

10 circuit 26 through the switch 24 and is DCT converted
by the DCT circuit 26 and is quantized by the
quantizing circuit 28.I

The output of the quantizing circuit 28 is decoded

by the ihverse quantizing circuit 30 and the inverse

15 DCT circuit 32. The adder 34 adds the prediction value
to the output of the inverse DCT circuit 32. The
output of the adder 34 is a local decoded value of the
inter-frame coded data. The output of the adder 34 is
supplied to the movement compensation frame prediction

20 circuit 38 but is not stored into the frame memories
100 and 102.

The data which was intra-frame coded or was inter-
frame coded as mentioned above is variable length coded
by the variable length coding circuit 42. The output

25 of the circuit 42 is supplied to the addition circuit
46 through the buffer 44 and is added with the error

correction code, sync code Sync for synchronization
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patterns correspondlng to Figs. 7TAto 7F;

block formation, ID signal for synchronization block
discrimination, and coding discrimination signal and is
generated as a sync block of a predetermined size. The
coding discrimination signal is supplied from the

5 | control circuit 86.

The modulation circuit 48 low frequency
suppression modulates the output of the addition
circuit 46. The output of the modulation circuit 48 is
_supplied to the magnetic head 52 through the recording

10 amplifier 50 and is recorded onto the magnetic tape 54.

In the ordinary reproducing mode, the recording
signal of the magnetic tape 54 is regroduced by the
magnetic head 52 and its head output is supplied to the
demodulation circuit 58 through the reproducing

15 amplifier 56 and is demodulated. The data reproduction
circﬁit 60 detects the ID, compression data, error
correction code, and coding discrimination signal from
the output of the demodulation circuit 58 by the sync
code Sync and corrects a recording and reproduction

20 error by the error correction code. The switching
operation of the switch 72 is controlled by the
detected coding discrimination signal.

The output (reproduction data) of the data
reproducing circuit 60 is supplied to the Qariable

25 length decoding circuit 64 through the buffer 62. The
variable length decoding circuit 64 decodes the

variable length code portion in the compression data
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and its output is inverse quantized by the inverse

quantizing 6ircuit 66 and is inverse DCT converted by
the inverse DCT circuit 68.
The adder 70 adds the prediction value to the
5 output of the inverse DCT circuit 68. The output of
the inverse DCT circuit 68 is supplied to the (a)

. contact of the switch 72. The output of the adder.70
is supplied to the (b) contact of the switch 72. Under
control of the data reproduction circuit 60, the switch

10 72 is connected to the (a) contact for the intra-frame
coding frame and to the (b) contact for the inter-frame
coding frame. Therefore, the output of the switch 72
becomes reproduction image data in which the intra-
frame coding data and the inter-frame coding data were

15 respectively properly decoding processed.

The movement compensation frame prédiction circuit
73 generates a prediction value of the movement
compensation frame prediction from the output of the
switch 72 in a manner similar to the movement

20 conipensation frame prediction circuit 38.

The inverse block forming circuit 74 returns the
output of the switch 72 to the raster scan output. The
output of the inverse block.forming circuit 74 is
converted into the analog signal by the D/A converter

25 76 and is output from the analog output terminal 78 to
the outside. The output of the switch 72 is also rate

adjusted by the buffer memory 76 and is output from the
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nal to be recorded; 12 an A/D converter to convert the analog

digital output terminal 82 to the outside.

The operation of the insertion recording (joint
recording) for recording so as to join a new video
image from the halfway of the existing recorded video
image will now be described with reference to Figs. 5A
to 5E. It is now assumed.that the image to be inserted
is input from the input terminal 10 or 16. For
simplicity of explanation, however, it is assumed that
the inter-frame prediction coding picture plane is only
the B frame using the past and future intra-frame
coding picture planes (I frames) as reference picture
planes. The coding data of the intra-frame coding
picture plane is shown by adding (i) after the frame

number. The coding data of the inter-frame coding

picture plane is shown by adding b(kl, k2) after the

frame number. k1l and k2 denote frame numbers of the
reference picture planes.
Fig. S5A shows a prediction relation between the
inputting order (or reproducing order) of a video image
{'20 signal to be insertion edited and the inter-frame
: coding. Fig. 5B shows a recording order (coding
order). Fig. 5A corresponds to the output of the

switch 20. ¥Fig. 5C shows an inputting order of a video

'E;; image signal to be inserted. Fig. 5D shows a
R

Prediction relation and a coding method according to
the embodiment of a video image signal to be inserted.

. Fig. SE shows a recording order (coding order) after
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the frames #1 and #4 as reference frames, coding data
I4 of the frame #4 cannot be erased.
In the embodiment, therefore, compression data 44
of the frame #4 which is necessary for decoding of the
10 frame #3 is left and the recording of the images to be
inserted (frame #50 and subsequent frames) ig startaed
from the position at which the intra-frame coding
picturq plane should be grranged after data 3b(0, 4).
In case of the images to be inserted (frame #50
15 and subsequent frames) as they are, the frameg #50 ang
#54 become the I frames and the frames #51, #52, and
#53 become the B frames using the frames #50 and #54 ag
reference frames. Howeyeri in ordeF to maintain the
period of the I frame, in the embodiment, in place of
20 the frame #50, the frahe #2 is used as reference framas
of the frames #51, #52, and #53.

In the process for retrieving thé recording start
point of the insertion recording, the switch 84 hag
been turned on and the reproduction data of the 1 frame

25 (in the embodiment, frame #4) just after the insertion
point of the existing record is transferred to the

movement compensation inter-frame prediction circuit 3g
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sel ect an output of the block formng circuit 14 ﬂHﬁhSHﬂﬂtggg
uffer 18. ™ Reference nuneral 22 denotes a subt actoqﬂqucéyb
a prgdiction value of an output of the switch 20; and 24Tt
switfh to select either one of

i

of the recording system. Thus, the frame #2 can be
used as a reference frame at the time of the inter-
frame prediction coding of the frames #51, #52, and #53
of the images to be inserted.
5 In case of commonly using the movement
compensation inter-frame prediction circuit 38 of the
. recording system and the movement compensation inter-

frame prediction circuit 73 of the reproducing system,
when the insertion recording is executed, it is

10 sufficient to preserve the memory contents in the frame
memories 100 and 102.

In the embodiment, therefore, the frames #51, #52,
and #53 are inter-frame prediction coded by using the
frames #4 and #5 as reference frames. After completion

15 of the insertion recording, the recording order of the
coding data on the magnetic tape 54 is as shown in Fig.
5E.

By recording as mentioned above, not only the
arrangement rules of the intra-frame coding and the 'fﬂ

20 inter-frame coding are maintained at time points before
and after the insertion but also the relation of the
reference frames of the inter-ffame prediction is
maintained, so that the reproducing operation can be
simplified and a burden on the reproducing process is

25 reduced.

” By recording as shown in Fig. 5E, as a

reproduction output order, the frame #51 and subsequent

This Sheet Has Been Replaced
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put (a contact) of the switch 20 and an output (bTHEBRELD g él;;ﬁ‘ﬁ _—_—
subtr@ctor 22. The switch 24 is connected to the (a) coptact Réi, geﬁ? 0 HL
the igra-frame coding and to the (b) contact in case oF+he— LAPE fra

predi §ion codifRfes are raprpducednanédrantpetdefiteestheDErapdsséiet e
Cosi ng Transform circuit to convert the data selected by the swtch 24
into g frequertsr r&di oRNBy#4- di Vemelx. EBiFneavivalentRatPothagnghes a
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recorded after the frame #4. However, a deviation of
5 one frame doesn't cause a large problem.
Fig. 6 shows an example of fecording track
patterns according to the'embodiment. |
An embodiment in which the I ffame after the
insertion point of the recorded image is preserved and
10 the first frame of an image to be inserted is deleted
will now be described. Fig. 7A shows a prediction
relation between the inputting order (or reproducing
ordér) of the video image signal to be insertion edited
and the inter-frame coding. Fig. 7B shows a recording
15 order (coding_order). Fig. 7C shows an inputting order
of the video image signal to be inserted. Fig. 7D
shows a prediction relation and a coding method
according to the embodiment of the video image signal
to be inserted. Fig. 7E shows a recording order
20 (coding order) after completion of the insertion. Fig.
7F shows a reproduction picture plane order of the
recorded image after completion of the insertion.
It is now assumed that the frame #50 and
subsequent frames are inserted just before the frame
25 #3. In this case, although the frames #3 and #4 are
unnecessary, since the frame #2 has alfeady been both-

side inter-frame coded by using the frames #1 and #4 as

This Sheet Has Been Replaced
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.ent . Ref erence nuneral genotes an inverse quant|2|ng .
for inverse quantizing an output &f ~t he quanti et
an in se DCT ci rcu?t .o convert an output of the mv%r &%&EHMSHQEEN
i rcu 30 into a tinme base region; and 34 an adder fof addi REPIACEBO an
of the inverse DCT circuit 32 in case of the intra-frame codrng-ahd
for af@ling the prediction value to the output of the inverse DCT circuit
Fcase OkefFbechbeeriRi® &rh@ldadha@ eadandi &F WP Hrand g€ adder
34 be;anes a local decoding val ue of the :
: cannot be erased.

Therefore, in the embodiment, the compression data
4i of the frame #4 which is necessary for decoding of
5 the frame #2 is left and data 3b(0, 4) is also left in
order to maintain the regularity. An insertion flag
indicative of the actual insertion point is recorded
after the data 4i and the imagee (frame #50 and
subsequent frames) to be inserted are recorded after
10 the data 3b(0, 4). For the images (frame #50 and
subsequent frames) to be inserted, the frame #4 is set
to the first picture plane and the frames are
subsequently sequentially coded in accordance with a
predetermined order. That is, the frames #50, #51, and
15 | '#52 are inter-frame coded by using the frames #4 and
#53 as reference frames.
| In a manner similar to the case of Figs. 5A to SE,
for the process to retrieve the recording start point
of the insertion recording, the switch 84 has already
20 been turned on and the reproduction data of the I frame
(frame #4 in the embodiment) just after the insertion
point of the existing record is transferred to the
movement compensation inter-frame prediction circuit 38
of the recording system. Due to this, the frame #2 can
25 : be set to. .the reference frame at the time of the inter-
frame prediction coding of the frames #50, #51, and #52

of the image to be inserted.
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- 8- intra-franme coding or the

i nt er@frane prediction coding. Ref @2ence nunerp s—denot es a
nt vector detecting circuit to detect a nove .nfﬂ§f5Hﬁfﬂ

In the case where the movement compensation inter-

frame prediction circuit 38 of the recording system and
the movement compensation inter-frame predictioﬁ
ciféuit 73 of the reproducing system are commonly used,
5 when the insertion recording is executed, it is
-sufficient to preserve the memory contents in the frame
memories 100 and 102. '
After completion of the insertion recording, the
recording order of the_coding data on the magnatic tape
10 54 is as shown in Fig. 7E. When the coding data is
reproduced, the frame #3 is read-skipped by the
j insertion flag and the frames #4, #50, ... continue
after the frame #2.
In Figs. 7A to 7F as well, not only the
15 arrangement rules of the intra-frame coding and the
inter-frame coding are maintained at time pointg before
and after the insertion but also the relation 9f the
reference frames of the inter-frame prediction {g
maintained, sd that the reproducing operation can be
20 simplified and the burden on the reproducing prncess is
reduced.
Fig. 8 shows an example of recording track
patterns for Figs. 7A to 7F.
An embodiment in which the frame after the I frame
25 before the insertion point is deleted for the racorded
image will now be described. Fig. 9A shows a

prediction relation between the inputting order (or.
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Ref erence ;
intra-franme coding and is closed in case of thée—rnte
predi ction value which is

en_;\NfBTE?UTE‘Dfaﬁe5~(ordinarily, the present picture plane and the

Soneet HasBleay I&mgnd 38 a novenent conpensation frame prediction
J ehsate an outpgt-of the ag out put of
frame prediction i i or-egli cti on

40 denotes a switch whic

out put fromthe novenment conpensatio

circuit 38 is supplied to the subtractqor 22 and_is al so
reproducing order) of the video image signal to be

insertion edited and the inter-frame coding. Fig. 9083

shows a recording order (coding order). Fig. 9C showsS
an inputting order of the video image signal to be
inserted. Fig. 9D shows a prediction relation and a
coding method according to the embodiment of the wvideo
image signal to be inserted. Fig. 9E shows a recording
order (coding order) after completion of the insertion-
It is now assumed that the frame #50 and
subsequent frames shown in Fig. 7C are inserted just

before the frame #8 as an I frame. In the embodiment.,

the frames for a time interval from a time point of the
insertion point until a time point just before the

first I frame (frame #4 in Figs. 9A to 9E) are deleted.
That is, the frames #5, #6, and #7 are deleted.

Further, a few first frames of the images (frame #50

-and subsequent frames) to be inserted are inter-frame

coded by using the past first I frame from the
insertion point as a reference frame.

In a manner similar to the case of Figs. 5A to 9E.,
for the process to retrieve the recording start point
of the insertion recording,

the switch 84 has already

been turned on and the reproduction data of the I frame

 (frame #4 in the embodiment) just before the insertion

point of the existing record is transferred to the
movement compensation inter-frame prediction circuit 38

of the recording system and is preserved. Thus, the
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ied to theThddnéuﬁgBLhrou h the swtch 40. Ref erence nuneral 42
es a varlabl ey circuit for variabl ength coding the

t of the ¢ Wﬂllg] |t 28; -akd 44 a buffer TﬁﬁMBHEEquAS BHEN ¢ri ng
tput of the v Quant pgp

cteristics of the quantizing circuit 28 are co

a nenory data anount of the buffer 44. Reference nuneral 46 denotes
dition circuit for adding an error correction code, a synchroni zing

Sync,
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h coding circuit 42.

an | D ? gnal , .and a discrimnation signal to dlscrlnlnate t he
rame #4 can be set to the reference frame at the time

of the inter-frame prediction coding of the frames #50,
#51, and #52 of the images to be inserted.

In the case where the movement compensation
inter-frame prediction circuit 38 of the recording
system and the movement compensation inter-frame
prediction circuit 73 of the reproducing system are
commonly used, when the insertion recording is :
performed, it is sufficient to preserve the memory
contents in thé frame memories 100 and 102.

"After completion of the insertion recording, the
recording order of the coding data on the magnetic tape
54 is as shown in Fig. 9E. When the coding datalis
reproduced, the frame #50 and subsequent frames are
reproduced after the frame #4. Namely, this.
equivalents to that the frame #50 and subsequent frames 7
are joined after the frame #4.

In Figs. 9A to 9E, not only the arrangement rules
of the intra-frame coding and the inter-frame coding
are maintained at time points before and after the
insertion but also the relation of the reference frames
of the inter-frame prediction is maintained, so that
the reproducing operation can be simplified and the
burden on the reproducing process is reduced.

Fig. 10 shows an example of recording track
patterns for Figs. 9A to 9E.

In the above description, the frame has been set



frame coding and the inter-franme coding.
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to a coding unit. However, it is also possible to use
a compression method in which the intra-field coding
and the inter-field coding are commonly used by setting
the field to a coding unit. The arrangement period of
5 the intra-frame (or intra-field) coding picture plane
is not limited to that shown in the above example. The
arrangement and the like of the both-side prediction
and one-side prediction are also not limited to those
shown in the above example. Compression methods other
10 than the combination of the DCT and the variable length
coding can be also obviously applied to the invention.
1 . In the case where the image data to be insertion
recorded has been coded and recorded on the recording
medium in a manner similar to the image data.to be

15 insertion edited, it will be obviously understood that

it is preferable that the data porﬁion which is
unnecessary to change the reference frames or the like
is transferred and recorded in a compressed state.
Although the invention has been described with
20 respect to the case where the magnetic tape is used as
a recording medium as an example, the cases of using
other recording media such as magnetic disk, optical
disk, magnetooptic disk, solid-state memory, and the
like are also incorporated in the range of the present
25 invention.
Although the above embodiments have been described

with respeét to the case where the invention was
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;%hined | evel . Ref erence nuneral 52 denotes a nagnetic head for
‘ng and .
Ref ce nuneral 56 denotes a reproduci_ng6 anplifier
repr@scti on output of the recording and reproducing jhead $@Phﬁ%

recordi ng nmedi um
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P .
circuit to denodul ate an output of the r : : Lfli er
reproduction circuit for reproducing the data in accordance
code Sync and the ID signal and performs an error correction

reproduction; and 54 a nmagnetic tape as

applied to the VTR, the transmitting apparatus of the
invention can be also obviously applied to the case of
inserting another channel data to certain channel data.
As will be obviously understood from the above
description, according to the embodiments, in the
transmitting apparatus using the compression method
using both of the intra-frame coding and the inter-
frame coding, a consistency of the reproducing
operation can be maintained at time points before and
after the insertion of another image. Consequently,
for example, in the VTR or the like, a reproducing
operation can be easily performed and the apparatus can
easily correspond’ to the joint recording, edition{

special reproduction, or the like.
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1. A recording apparatus for recording new
information from a designated position of an existing
record in a recording system for compressing a series
of information signals by a non-prediction coding and a
prediction coding which uses non-prediction coding
information as reference information and for recording
prediction coding information and the non-prediction
coding information onto a recording medium in
accordance with a predetermined order, wherein

the non-prediction coding information just after
an insertion point in the recorded information and the
past information than said non-prediction coding
information are preserved, and a firét predefermined
number of information in the information to be inserted
is prediction coded by using the non-prediction coding
igformation just after the insertion point of the .

recorded information as reference information.

2. An apparatus according to claim 1, wherein
information regarding the insertion point is recorded
to a predetermined position of the recorded

informatiqn.

3. A recording apparatus for recording new
information from a designated position of an existing

record in a recording system for compressing a series

ect Has Been Replaced
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of information signals by a non-prediction coding and a
predictien coding which uses non-prediction coding
information as reference information and for recording
prediction.coding information and the non-prediction
coding information onto a recording medium in
accordance with a predetermined order, whereiﬁ

the past non-prediction coding information which
uses the non-prediction coding information just after
the insertion point as reference information in the.
recorded information is erased, and a first
predetermined number of information in the information
to be inserted is prediction coded by using the non-
prediction coding information just before the insertion
point in the recorded information as reference

information.

4. A transmitting apparatus for inserting new
information from a designated position of one channel
and transmitting in a transmitting system for
compressing a series of information signals by a non-
prediction coding and a prediction coding which uses
non-prediction coding information as reference
information and fof transmitting prediction coding
information ahd the non-~prediction coding information
in accordance with a predetermined order, wherein

the non-prediction coding information just after

an insertion point and the past information than said

* 4 L M H *
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e of the inter-frame coding.
sation frame prediction value

sation

non-prediction coding information are preserved, and a
first predetermined number of information in the
information to be inserted is prediction coded by using
the non-predicfion coding information just after the

insertion point as reference information.

5. An apparatus according to claim 4, wherein
said information of said one channel includes

information recorded in a recording medium.

6. An apparatus according to claim 5, wherein

said recording medium includes a magnetic tape.

7. An apparatus according to claim 5, wherein

said recording medium includes an optical disk.

8. A recording medium having recorded thereon frames

of an information signal compressed by either non-

prediction or prediction coding and including additional

data inserted eithe: intra-frame or inter-frame at at
least one insertion point, and wherein said additional

data is coded utilising coding information adjacent to

said insertion point.

9. A data signal comprising frames of an information
signal compressed by either non-prediction or prediction

coding, and including additional data inserted either

) contact in case of the intra-frane coding and to the (b) contact
Ref er encemirer.al 73 denotes a
conpensation franme predi ct%gn circuit tof CHISCOHEETeHAS BRENENENt
om the reprpduct igep pt|pe datja
ed by the swtch 68. Al though the sane circurt—as—the—+Bversat.
frame prediction circuit 38 of the recording systemis
nly used as a novenent conpensation frame prediction circuit 73,
it 73 is indicated by a different reference numeral for convenience

t he
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t4ati on of the recording and reproduci ng operations. Ref er ence
nunefgl 74 denotes an inverse block form ng circui
repr @uction image data selected by the switch 72 (BHlSthEﬁshg STam dat a;
76 ag@D/ A converter for converting output data of the | Ny R -

#hg circuit 74 into the analog signal; 78 an amatesg 5h
termnal to generate an output of the D/A converter 76 to the

; 80 a buffer for buffering the reproduction inmge data selected
P switch 72; and 82 a digital

intra-frame or ir-—er-frame at at least one insertion
point, said addi=--onal data being coded in accordance
with coding infcxaration adjacent to the or each said

insertion point.

'10. A methoc ©f generating an information signal
comprising either prediction or non-prediction encoding
of frames of the zignal, inserting either intra-frame or
inter-frame addizional data at at least one insertion

10 point, and co.dinq the inserted data in accordance with
the coding of the Ssnformation signal adjacent the or each

] insertion point.

11. A method cf reading a recorded information signal

15 which includes Jinserted data and which has been
prediction and non-prediction encoded in frames,
including demodulating the signal, variable length
decoding the demociulated signal, ‘and inserting code data
into the demodulatt:d signal in accordance with the nature

20 of data previously inserted into the information signal.
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TRANSMITTING APPARATUS

ABSTRACT

A transmitting apparatus for inserting new
information from a designated position of one channel
and transmitting in a transmitting system for
compressing a series of information signals by a non-
prediction coding and a prediction coding which uses
non-prediction coding information as reference
information and for transmitting prediction coding
information and the non-prediction coding information
in accordance with a predetermined order, wherein the
non-prediction coding information just after an
insertion peint and the past information than the non-
prediction coding information are preserved, and a
first predetermined number of information in the
information to be inserted is prediction coded by using
the non-prediction coding information just after the

insertion point as reference information.
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r ame coding of the imge to be inserted in the—ree I n
the insertion recording to ﬁge movenent crp Eh E§E§ﬁ$ g

ion circuit 38. Reference ral 86 denot¢s a cBERIASEDcircult to

a whol e apparatus, particularly, control t} SWitchi ng operations

swi tches 20, 24, 40, and 84. Fig. 2 shows a detailed cireuit

of the nnvenent conpe ediction circuit 38. Fig. 3

detailed circuit diagranmsg novenent conpensation frane

tion circuit 73. Each of t#e
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its" 38 and 73 conprises: two franme nmenories 100 and 102 which are i
|y connected; a front direction prediction circuit 104; a back
tion predlctlon circuit 106; 29 adder 108 to e
direction prediction circuit 104 and an out puf TS SHEET HAS KBEEN
tion prediction circuit 106; and a swtch 110 or squymA@mp ei t her
f the outputs the front direction predlct|0n crreurt—t04—ack
tion predict ' Tt adder 108. As shown in Fig. 2,
e recording system the nnvenen ector detected by the novenent
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fng circuit 36 is supplied to the front dlrectlon prediction circuit

gl back direction prediction -12-

' 106. The front and back di tlon predicti o?HlS(SHBEIﬁIHAS Begn and 106
predi ction val ues which e nmovenent congensat gdpvAden respgct to
nt and

FIG. 2
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éirections, respectively. The switching operation of the switch
s controlled by the control circuit 86 in accordance wth a
sion effect, a picture qualify9 a special reproducing function, or

e. Fig. 4 shows an exanple of the recor {iTHS SHEET HAE BEEN
rame codi ng picture plane (hereinafter, callgd an Rﬂﬁﬁggy), a
1 de prediction coding picture plane (hereinafter—ea+eg—a—RIrane)

ne future or past | frane as a reference picture plane, and a
si de prediction coding picture plane

FIG. 3
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nrance frequenci es and
ted in accordance with a conpr on ratio, a piEiyﬁesﬁHﬁJH
The ordinary recording and reproduci ng ope atioqgg-xgﬁf
described. In the ordinary recording and reprod .E
off the switch 84. In case of the anal og

Yy nafter, called a B frame) in whi ch a bot h-si de prediction wa
iy med by using the | and P franmes as reference picture planes.

S

ing

orders S&, he I, P, and B franes are adaptively
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circuit 86 turns
the A/ D converter 12
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& out put of the quantizing ci rcuié %8 I s decoded by the inverse
“4anti zing circuit 30 and the inver é DCT circuit 32. The decoded val ue
43sses through the adder 34 and is supplied to thg THISeSHERT WAS BEEN
tecting circuit 36 and the novenent conpensation | franmgepyggpction

rcuit 38. The novenent vector detecting circuit nt
gctor of the image fromthe outp t headder 34 and the present inmage
Mta fromthe switch 20 and suppli ﬁlath novenent conpensation frame
gediction circuit 38. In the novenent conpensation franme prediction

grcuit 38, TAPE TRAVELING
: . DIRECTION

~ INSERT

FIG. 10

TAPE TRAVELING
_ DIRECTION

INSERT —
et Has Been Replaced

T
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I_n.."case. of -the picture plane which is inter-franme. coded, the conﬁr,!bf’é’gosf{"f
circuit 86 connects the swtch 24 to the (b) contact and turns on the :
switch 40: The subtractor 22 subtracts the prediction value fromthe
novenent conpensation frame prediction circuit 38 from the output of the
switch 20 and generates a prediction _egror. The prediction error is
supplied to the DCT circuit 26 through“the switch 24 and i$ _W[AGEMENHS&EET
by the DCT circuit 26 and is quanti.zed by the quantizing cir Ge++—28:

The output of the quantizing circuit 28 is decoded

16 NOV 1996

Transmitting apparatus k : "

BACKGROUND OF THE_INVENTION

Field of the Invention

The present invention relates to a transmitting
apparatus and, more particularly, to a transmitting
apparatus in which information of another channel is

insertéd into information of one channel in a

transmitting system for compressing information by a
prediction coding and a non-prediction coding and
transmitting the compressed information.
Related Background Art
A digital video tape recorder (VTR) is known as an-

image recording appératus for digitally compressing a

' mdving image and recording onto a recording medium such
as a ngnetic tape or the like. There are a fixed

" length coding compression method and a variable length
coding compression method as compressidn methods. As
compared with the fixed length coding cémpression
methbd, in the variable length coding compression
method, although a high compression ratio of about 1/10
to 1/20 can be accamplished without largely
deteriorating a picture quality, there is a drawback
such that a compression data amount per picture plane
(frame or field) is not uniform and it is difficult to

perform the edition (joint rgcording or the like),



by the inverse quantizing circuit 30 and the inverse DCT
adder 34 adds the prediction value to the output of the i

circuit 32. The output of the adder 34 is a |ocal decoded vplue of the
inter-frame coded data. The output of the adder 34 is suppl|ed & NOVHIF9%

novenent conpensation franme prediction 2ci-rcuit 38 but is
the frame nmenories 100 and 102. The data whi ch was
or was inter- franme coded as nenti oned above is variable
the variable length coding circuit 42. The out put

CIEPEACeNEAT SHEET

nof stored into
ntra-1rane coded
engt h_coded by

retrieval, and special reproduction (random access,
fast forward reproduction, reverse reproduction, etc.).

An MPEG (Moving Picture Coding Expert Group) uses
an intra-frame (field) coding and a prediction coding
which uses a future and/or past frame (or field) as a
reference picture plane and periodically arranges the
intra-frame coded picture plane (heréinafter, called
an I frame) and, on the other hand, sets the picture
plane in thé I frame to a prediction coded picture
plane. According to such a recording method, the
compression data of an inter-frame prediction coding

-picture plane in the reverse direction or bofh
directions is recorded after the compression data of
the prediction reference picture plane on the recording
medium.

According to such a recording method, for
instance, a limitation occurs at the joint position of
the image, for instance, in the insertion recording
(joint fecording). For example, even if the operator
tries to join another picture plane just after the
inter-frame prediction coding picture plane in the
reversé direction or both directions, the image data of
the picture plane which is necessary to decode such an
inter-frame prediction coding image in the reverse
direction or both directions needs to be preserved on
the recording medium. On the other hand, a prediction

relation between the old picture plane to be inserted



of fhe circuit 42 is supplied to the addition circuit 46 through the

buffer 44 and is added with the error correction code, VI 2 rl
synchroni zati on ' - 15 - REPEK mﬁy%ﬁEEP

formation, 1D signal for synchronization bl ock
-3 - 16 NOV 1996

and the new picture plane to be.inserted becomes
discontinuous in the joint portion, so that a
- reproduction picture plane becomes disorder.
Such a problem is not limited to only the VTR as
mentioned above but a similar problem also occurs in

case of inserting data of another channel t¢ a

predetermined insertion point of data of one channel.

It is a concern of the present invention to
provide a transmitting apparatus which can solve such
inconveniences as mentioned above.

According to the invention, there is provided a
transmitting apparatus for inserting new information
from a designated position of one channel in a
transmitting system for compressing a series of
information signals by a non-predictioﬁ coding and a
prediction coding using non-prediction coding
information as reference information and for
transmitting the prediction coding information and the
non-prediction coding information in accordance with a
predetermined order, wherein the non-prediction coding
information just after the insertion point and the past
information than such information are p;eserved, and a
first predetermined number qf information among
information to be-inserted are prediction coded by

using the non-prediction coding information just after



di scrimnation, and coding discrimnation signal and is generated as a

sync bl ock of a predeterm ned size. The <coding discrimn
supplied fromthe control circuit 86. The nodul ati
frequency suppression nodul ates the output of the additi
The output of the nodulation circuit 484is supplied to t
52 through the recording anplifier 50 and is recorded on
t ape 54. In the ordinary reproduci ng node, the reco
the magnetic tape 54 is reproduced by the

[ O
I d-Arg—st+ghad

 REFLAGENEN T SHEBTY

bnf circurt 46
\C19962d
the magnetic

he

nnnnnn
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the insertion point as reference information.

A transmitting apparatus according to the present
invention is a recording apparatus such as a VTR or the
.like and is a recording apparatus for recording new
information from the designated position of thé
e#isting record in a recording system for compressing a
series of information signals by a non-prediction
coding and a prediction coding using non-prediction
coding information as reference information and for
recording the prediction coding information and the
non-prediction coding information onto a recording
medium in accordance with a predetermined order,
wherein the recorded information, namely, the past non-
prediction coding information using the non-prediction
coding information just after the insertion point as ‘
reference information is erased, and a first
predetermined number of information among information
to be inserted are prediction coded by using the non-
prediction coding information just before the insertion
point of the recorded information as reference
information.

By the above means, regularities of the prediction
coding and the non-prediction qoding can be maintained
even by the insertion recording, and it is sufficient
' to execute the same reproducing process at.time points
before and after the insertion points. The invention

can also easily cope with the edition, retrieval,




naénetic head 52 and its head output is supplied to the denodul ation

scircuit 58 through the reproducing anplifier 56 and is danndu?gggﬁg“??g;’
data reproduction circuit 60 detects the I D, conpression cﬁﬁEhA b St
correction code, and coding discrimnation signal from tpejoutput of the
denodul ation circuit 58 by the sync —<cale Sync and correcfs|a 1eNOWT998 ahd
c
5 C

reproduction error by the error correction code. The sw Ning operatio
of the switch 72 is controlled by the detected coding di rratToTT
si gnal . The output (reproduction data) of the data

=)

special reproduction, or the like.

The above and other concerns and features of the
present invention will become apparent from the
following detailed description and the appended claims

with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1A and 1B, when combined togéther as shown
Fig. 1, show a schematic constructional block diagram
of an embodiment of the present invention;

Fig. 2 is a schematic constructional block diagram
of a movement compensafion frame prediction circuit 38;

Fig. 3 is a schematic constructional block diagram
of a movement compensation frame prediction circuit 73;

Fig. 4 is an explanatory diagram of a prediction
direction;

Figs. 5A to SE are timing charts for the first.
insertion recording in the embodiment;

Fig. 6 is an example of a data arrangement on
recording track patterns corresponding to Figs. SA to
SE;

Figs. 7A to 7F are timing charts for the second
insertion recording in tﬁe embodiment:

Fig. 8 is an example of a data arrangement on
recording track patterns corresponding to Figs. 7A to

7F;



reﬁroducing circuit 60 is supplied to the variable Iength decoding circuit
64 through the buffer 62. The variable |ength decodi ng picuit 64 _decodes

the. variable length code portion in the conpression datfa REPLACEMENT SHEET

16 -

and its output is inverse quantized by the inverse
-6 - 16 NOV 1996

Figs. 9A to 9E are timing charts for the thifaM%mmm“Mmmi
insertion recording in the embodiment; and

Fig. 10 is an example of a data arrangement on
recording track patterns corresponding to Figs. 9A to

gE.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

An embodiment of the present inventioh will be
described hereinbelow with reference to the drawings.

Figs. 1A and 1B show a transmitting apparatus- of
an embodiment of the present invention. The embodiment
relates to the case where the invention was applied to
a digital VTR.

In Figs. 1A and 1B, reference numeral 10 denotes
an analog input terminal of a moving image sigﬁal to be
recorded; 12 an A/D converter to convert the analog
image signal from the input terminal 10 into the
digital signal; 14 a block forming circuit to form
blocks each comprising [(i) pixels in the horizontal
direction x (j) pixels in the vertical direction] from
the raster scan image data which is output from the A/D
convefter 12; 16 a digital input terminal of a moving
image signal to be recorded; and 18 a buffer of the
image data from the input terminal 16. It is now
assumed that the image data which is supplied to the
input terminal 16 has already been converted into the

blocks. Reference numeral 20 denotes a switch to



qgéntizing circuit 66 and is inverse DCT converted by thgThverse—b&H
Circuit 68. The adder 70 adds the prediction val ue tjoREREACEMENSUSHERT
the inverse DCT circuit 68. The output of the inverse Ircurt 68 13

supplied to the (a) contact of the switch 72. The out put {of ths,gﬁ?qgwgo
is supplied to the (b) contact of the-.switch 72. Under conflrol o

reproduction circuit 60, the swtch 72 is connected to the
the intra-frame coding frane and to the (b) contact for fthe inter-frane

he daf a

coding frane. Therefore, the output of the switch 72
select an output of the block forming circuit 14 or an

output of the buffer 18.

Reference numeral 22 denotes a subtractor to
subtract a prediction value of an output of the switch
20; and 24 indicates a switch to select either one of
the output (a contact) of the switch 20 and an output
(b contact) of the subtractor 22. The switch 24 is
connected to the (a)‘contact in case of the intra-frame
coding and to the (b) contact in case of the inter-
frame prediction coding. |

Reference numeral 26 denotes a DCT (Discrete
Cosine Transform) circuit to convert the data selected
by the switch 24 into a frequency region by a discrete
cosine transformation; and 28 a quantizing circuit to
quantize an output (frequency coefficient) of the DCT
circuit 26 by quantization steps of each frequency
coefficient.

Reference numeral 30 denotes an inverse quantizing
ci:cuit for inverse quaﬁtizing an output of the
quantizing circuit 28; 32 an in&erse DCT circuit to
convert an output of the inverse quantizing circuit 30
into a time base region; and 34 an adder for adding 0
to an output of the inverse DCT circuit 32 in case of
the intra-frame ching_and for adding the prediction

" value to the output of the inverse DCT circuit 32 in
case of the inter-frame prediction coding. An output

of the adder 34 becomes'a local decoding value of the




beconmes reproduction inmage data in which the intra- frane
the inter-frame coding data were respectively properly de
The novenent conpensation frame prediction circuit 73 gen
predi ction value of the novenent conpensation franme predi
output of the switch 72 in a manner sigilar to the noveng
frame prediction circuit 38. The i nverse bl ock form
returns the output of the switch 72 to the raster scan o

aoding data and

C Gi&tPDAC EMENTE S SRS

"
erjares—a&

o] LoBlAeE

nd.circuit 74
tput. The out put

of the inverse block formng circuit 74 is

intra-frame coding or the inter-frame prediction
coding.

Reference numeral 36 denotes a movement vector
detecting circuit to detect a movement of an image
between two picture planes (ordinarily, the present
picture plane and the preceding picture plane); and 38
a movement compensation frame prediction circuit to
movement compensate an output of the adder 34. An
output of the movement compensation frame prediction
circuit 38 becomes é predicfion value{ Referénce
numeral 40 denotes a switch which is opened in case of
the intra-frame coding and is closed in case of the
inter-frame coding. The prediction value which is
output from the movement compensation frame prediction
circuit 38 is supplied to the subtractor 22 and is also
éuppliea'to the adder 34 through the switch 40.

Reference numeral 42 denotes a variable length
coding circuit for variable length coding the output of
the quantizing circuit 28; and 44 a buffer memory for
buffering an output of the variable length coding
circuit 42. Quantizing characteristics of the
quantizing circuit 28 are controiled in accordance with
a memory data amount of the buffer 44. Reference
numeral 46 denotes an addition circuit for adding an
error correction code, a synchronizing code Sync, an ID
signal, and a discrimination signal to discriminate the

intra-frame coding and the inter-frame coding.



converted into the anal og signal by the DJA converter 76
fromthe analog output termnal 78 to the outside. The ou
switch 72 is also rate adjusted by the buffer nenory 76

t he

digital output termnal 82 to the outsi
- 9 -

| g‘? F’Lﬁf)ﬁ\ﬁﬁr@“‘snﬁﬂ

is output frdm

16 NOV 1996

Reference numeral 48 denotes a modulation circuit for
low frequency suppression modulating an output of the
addition circuit 46; and 50 a recording amplifier to
amplify an output of the modulation circuit 48 to a
predetermined level.

Reference numeral 52 denéfes a magnetic'head for
recording and reproduction; and 54 a magnetic tape as a
recording medium.

Reference numeral 56 denotes a reproducing
amplifier to amplify a reproduction output of the
recording and reproducing head 52; 58 a demodulation
circuit to demodulate an output of the reproducing
amplifier 56; 60 a data reproduction circuit for
reproducing the data in accordance with the sync code
Sync and the ID signal and performs an error correction
by the error correction code; 62 a buffer memory for
buffering a reproduction data which is output from the
data reproduction circuit 60; 64 a variable length

decoding circuit for variable length decoding output

data of the buffer 62; 66 an inverse quantizing circuit -

for inverse quantizing an output of the variable length
decoding circuit 64; and 68 an inverse DCT circuit for
inverse DCT converting an output of the inverse
quantizing circuit 66.

Reference numeral 70 denotes an adder for adding a
prediction value to an output of the inverse DCT

circuit 68; and 72 a switch to select either one of an-




Thé operation of the insertion recording (joint recording)REPRACEMENT GHBBT

;S0 as to join a new video image fromthe hal fway of the jex
video inmage will now be described with reference to Figs]

now assumed that the inmage to be inserted is input fromijthe i
10 or 16. For sinmplicity of explanati @o, -however, it istfa

r?pﬁpﬁ?ént

that

g

b

al

inter-frame prediction coding picture plane is only the|B frame using the

past and future intra-franme coding picture planes (I fra
pi cture planes. The coding data of the intra-frane coding

output (a contact) of the inverse DCT circuit 68 and an
output (b contact) of the adder 70. In accordance with
the coding discrimination signal detected by the data
reproduction circuit'GOf the switch 72 is connected to
the (a) contact in case of the intra-frame coding and
to the (b) cqntact in case of the inter-frame coding.

Reference numeral 73 denotes a movement. |
compensation frame prediction circuit to calculate a
movement compensation frame prediction wvalue from the
reproduction image data seleéted by the switch 68.
~Although the same circuit as the movement compensation
frame prediction circuit 38 of the recording system is
commonly used as a movement compensation frame
prediction circuit 73, the circuit 73 is indicated by a
different reference numeral for convenience of
explanation of the recording and reproducing
operations.

Reference numeral 74 denotes an inverse block
forming circuit to return the reproduction image data
selected by the switch 72'to the raster scan data; 76 a
D/A converter for converting outpﬁt data of the inverse
block forming circuit 74 into the analog signal; 78 an
analog reproduction image output terminal to generate
an output of the D/A converter 76 to the outside; 80 a
buffer for buffering the reproduction image data
selected by the switch 72; and 82 a digital

reproduction image output terminal "to generate an

e




piciure pl ane is shown by adding (i) after the frame nunber._The coding

data of the inter-frame coding picture plane is shown by dgﬂqg
after the franme nunber. k1 and k2 denote frane nunbers of |t C?&E lﬁﬁé%T

i cture planes. Fig. 5A shows a prediction relation pe meen t he
Pnput ting order (or reproducing ordery 8L a video i mage s| ghall® §0¥1996
Insertion edited and the inter-frame coding. Fig. 5B sho a _recording
order (coding order). Fig. 5A corresponds to the output ‘the swtch
Fig. 5C shows an inputting order of a video :

output of the buffer 80 to the outside.

Reference numeral 84 denotes a switch for-.
transferring the image data which is necessary for the
inter-frame coding of the image to be inserted in the
recorded image in case of the insertion recording to
the movement compensation frame prediction circuit 38.
Reference numeral 86 denotes a control circuit to
control a whole apparatus, particulafly, control the
switching operations of the switches 20, 24, 40, and
84.

Fig. 2 shows a detailed circuit diagram of the
mdvement compensation frame prediction circuit 38.

Fig. 3 shows a detailed circuit diagram of the movement
compensation frame prediction circuit 73. Each of the
circuits 38 énd 73 comprises: two frame memories 100
and 102 which are serially connected; a front direction
prediction circuit 104; a back direction prediction
circuit 106; an adder 108 to add an output of the front
direction prediction circuit 104 and an output of the
back direction prediction circuit 106; and a switch 110
for selecting either one of the outputs of the front
directibn prediction circuit 104, back direction
prediction circuit 106, and adder 108.

As shown in Fig. 2, in the recording system, the
movement vector detécted by the movement vector
detecting circuit 36 is supplied to the front direction

‘prediction circuit 104 and back direction prediction




| Rx)

-image signal to be inserted. Fig. 5D shows a prediction rdlatron=sa

cod?ng ngthod according to the enbodi nent of a video inag g )HgENEHTuHEET
inserted. Fig. 5E shows a recording order (coding order) affer
-18- conpletion of the insertion. It is now assuned t1a116mﬁﬁp%m%f
the frame #50 and - 12 - ' ‘

circuit 106. The front and back direction prediction
circuits 104 and 106 output prediction values which
were movement compensated with respect to the front and
back directions, respectively.

The switching operation of the switch 110 is
controlled by the control circuit 86 in accqrdance with
a compression effect, a pictuie guality, a special
reproduciﬁg function, or the like.

Fig. 4 shows an example of the recording order of
an intra-frame coding picture plane (hereinafter,
called an I frame), a one-side prediction coding
picture plane (hereinafter, called a P frame) using one
future or past I frame as a reference picture plane,
and a both-side prediction coding picture plane
(hereinafter, called a B frame) in which a both-side
prediction was performed by using the I and P frames as
reference picture planes. Appearance frequencies and
orders of the I, P, and B frames are adaptively
adjusted in accordance with a compression ratio, a
picture quality, or the like.

The ordinary recording and reproducing operations
will be first described. 1In the ordinary recording and
reproducing operations, the control circuit 86 turns
off the switch 84.-

In case of the analog input, the A/D converter 12
converts the analog image signal from the input

terminal 10 into the digital signal. The block forming



BEPLAGEMEwrragm
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subsequent franmes shown in Fig. 5C are insertion recorded
#3. In this case, since the frane #3 has been both-side in
by using the frames #1 and #4 as reference franes, coding
frame #4 cannot be erased. In the enbodi ment, therefofe
data 4i of the frame #4 which is neceggary for decoding offt
is left and the recording of the images to be inserted (frjane #50 and
subsequent franes) is started fromthe position at which the

coding picture plane should be arranged after data 3b(0, 4),

circuit 14 forms blocks from the output image data of
the A/D converter 12. The switch 20 is connected to
the (a) contact. In case of the digital input, the
input image data of the input terminal 16 is supplied
to the (b) contact of the switch 20 through the buffer
18. The switch 20 is qonnected to the (b) contact.

In case of the picture plane which is intra-frame
coded, the control circuit 86 connects the switch 24 to
the (a) contact and turns off the switch 40; Thus, the
output (output of the block forming circuit 14 or
output of the buffer 18) of the switch 20 is DCT
converted by the DCT circuit 26 and is quantized by the
quantizing circuit 28.

The output of the quantizing circuit 28 is decoded
by the inverse quantizing circuit 30 and the inverse
DCT circuit 32. The decoded value passes through the
adder 34 and is supélied to the movement vector
detecting circuit 36 and the movement compensation
frame prediction circuit 38. The movement vector
detecting circuit 36 detects a movement vector of the
image from the output of the adder 34 and the present
image data from the switch 20 and supplies to the
movement compensation frame prediction circuit 38. 1In
the movement compensation frame prediction circuit 38,
the output of the adder 34 is sequentially stored into
the frame memories 100 and 102 and generates a

prediction value which was movement compensated in



In case of the images to be inserted (frame #50 and sub eqaEsr
.they are, the frames #50 and #54 becone the |I franes an qﬁitﬁafﬁig¥?

#52, and #53 becone the B franes using the franmes #50 apd{#54 as
reference frames. However, in order to maintain the perfofi of&NGY 199%: ape
in the enbodinent, in place of the frame4#50, the frame{#@2 i s used as
reference franes of the franes #51, #52, and #53. In the proce
for retrieving the recording start point of the insertiea—ecording, the

switch 84 has been turned on and the reproduction data of the I frane

accordance with the movement vector detected by the
movement vector detecting circuit 36.

In case of the picture plane which is inter-frame
coded, the control circuit 86 connects the switch 24 to
the (b) contact and turns on the switch 40. The
subtractor 22 subtracts the predictién valué from the
movement compensation frame prediction circuit 38 from
the output of the switch 20 and generates a prediction
error. The prediction error is supplied to the DCT
circuit 26 through the switch 24 and is DCT converted
by the DCT circuit 26 and is quantized by the

. quantizing cifcuit 28. |

The output of the quantizing circuit 28 is decoded
by the inverse quantizing circuit 30 and the inverse
DCT circuit 32. The adder 34 adds the predictiop value
to the output of the inverse DCT circuit 32. The
output of the adder 34 is.a local decoded value of the
inter-frame coded data. The output of the adder 34 is.
supplied td the movement compensation frame predictign
circuit 38 but is not stored into the frame memories
160 and 102.

The data which was intra-frame coded or was inter—
frame coded as mentioned above is wvariable length coded
by the variable length coding circuit 42. The output
of the circuit 42 is supplied to the addition circuit
46 through the buffer 44 and is added with the error

correction code, sync code Sync for synchronization



existing record is transferred to the novenent conpensg

(in'the enbodi nent, franme #4) just after the insertion [pQ —tire
t RERLAGRMENTE SHEGT

prediction circuit 38 - 19 of the
recording system Thus, the frame #2 can be used as a refler 4gcRQO{r998 4t
the tine of the inter- - 15 -

block formation, ID signal for synchronization block
discrimination, and coding discrimination signal and is
generated as a sync block of a predetermined size. The
coding discrimination signal is supplied from the
control circuit 86.

The modulétion circuit 48 low frequency
suppression modulates the output of the addition
circuit 46. The output of the modulation circuit 48 is
supplied to the magnetic head 52 through the recording
amplifier 50 and is recorded onto the magnetic tape 54.

In the ordinary reproducing mode, the recording
signal of the magnetic tape 54 is reproduced by the
magnetic head 52 and its head output is supplied tq the
demodulation circuit 58 through the reproducing
'amplifier 56 and is demodulated. The daté reproduétion
circﬁit 60 detects the ID, compression data, error
correction code, and coding discrimination signal from
the output of the démodulation circuit 58 by the sync
code Sync and corrects a recording and reproduction
error by the error correction code. The switching
operation of the switch 72 is controlled by the
detected coding discrimination signal.

The output (reproduction data) of the data
reproducing circuit 60 is supplied to the variable
length decoding circuit 64 through the buffer 62. The
variable length decoding circuit 64 decodes the

variable length code portioh in the compression data



frame predi ction coding of the frames #51, #52, and #53

be inserted. In case of commonly using. the novemnme tREHdHﬁNmﬂaqyng

inter-frame prediction circuit 38 of the recording sysfe
conpensation inter- frame prediction circuit 73 of thejr g \p
when the insertion recording is executd®d, -it is suffic{ept f Wﬁ;
menory contents in the frane nenories 100 and 102. HA—the

enbodi nent, therefore, the frames #51, #52, and #53 arje inter-franme

predi ction coded by using the
and its output is inverse quantized by the inverse

quantizing éircuit 66 and is inverse DCT converted by
the inverse DCT circuit 68.

The adder 70 adds the prediction wvalue to the
ocutput of the inverse DCT circuit 68. The output of
the inverse DCT circuit 68 is supplied to the (a)
contact of the switch 72. The output of the adder 70
is supplied to the (b) contact of the switch 72. Under
control of the data reproduction circuit 60, the switch
72 is connected to.the (a) contact for the intra-£frame
coding frame and to the (b) contact for the inter-frame
coding frame. Therefore, the output of the switch 72
becomes reproduction image data in which the intra-
frame coding data and the inter-frame coding data were
respectively properly deéoding processed.

The movement compensation frame prediction circuit
73 generateé a prediction value of the movement
compensation frame predictiqn from the output of the
switch 72 in a manner similar to the movement
comﬁensation frame prediction circuit 38.

The inverse block forming circuit 74 returns the
output of the switch 72 to the raster scan output. The
output of the inverse block forming circuit 74 is
converted into the analog signal by the D/A converter
76 and is output from the analog output terminal 78 to
the outside. The ocutput of the switch 72 is also rate

adjusted by the buffer memory 76 and is output from the



frames #4 and #5 as reference franmes. After conpletion gaf_the insertion
recording, the recording order of the coding data on th '

is as shown in Fig. 5E By recordi ng as nentione Jﬂg@g?EMENfgﬁféﬁz
the arrangenent rules of the intra-frame coding and th nter-frame
coding are maintained at tinme points befpre and after tjh i AeNOVo96 Ut
also the relation of the reference frames of the inter-ffriane_predictio
mai nt ai ned, so that the reproduci ng operation can be sijnmplified and a :
burden on the reproducing process is

digital output terminal 82 to the outside.

The operation of the insertion recording (joint
recording) for recording so as fo join a new wvideo
image from the halfwéy of the existing recorded video
image will now be described with reference to Figs. 5A
to 5E. It is now assumed that the image to be inserted
is input from the input terminal 10 or 16. For
simplicity of explanation, however, it is assumed that
the inter-frame prediction coding picture plane is only
the B frame using the past and future intra-frame
coding picture planes (I frames) as reference picture
planes. The coding data of the intra-frame coding
picture plane is shown by adding (i) after the frame
number. The coding data of the inter-frame coding
picture plane is shown by adding b(kl, k2) after the
framé number. k1l and k2 denoté frame numbers of the
reference picture planes.

Fig. 5A shows a prediction relation between the
inputting order (or reproducing order) of a video image
signal to be insertion edited and the inter-frame
coding. Fig. 5B shows a recording order (coding
order). Fig. 5A corresponds to the output of the
switch 20. Fig. 5C shows an inputting order of a video
image signal to be’' inserted. Fig. 5D shows a
Prediction relation and a coding method according to
the embodiment of a video image signal to be inserted.

Fig. S5E shows a recording order (coding order) after



rediJced. By recording as shown in Fig. 5E, as a remgpgmm gHé,ﬁh

order, the frame #51 and subsequent

REPLACEMENT SHEET
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1996 - 20- frames are reproddcdd AGNOVI(1R4
after the frames #1, #2, #3, and #4.-Npgety, this equiValients to that

NON

hé

frames #52 and subsequent franmes were insertion

completion of the insertion.

It is now assumed that images of the frame #50 ang
subsequent frames shown in Fig; SC are insertion
recorded after the frame #3. In this case, since the
frame #3 has been both-side inter—framg coded by using
the frames #1 and #4 as reference frames, coding data
I4 of the frame #4 cannot be erased.

In the embodiment, therefore, compression data 41
of the.frame #4 which is necessérY for decoding of the
frame #3 is left and the recording of the images to ba
inserted (frame #50 and subsequent frames) isg startaed
from the positioﬁ at whi¢h the intra-frame coding
picture plane should be arranged after data 3b(0, 4).

In case of the images to be inserted (frame #50
and subsequent frames) as they are, the frames #50 ang
#54 become the I frames and the frames §#51, #52, and
#53 become the B frames using the frames #50 anqg #54 ag
reference frames. However, in order to maintain the
period of the I frame, in the embodiment, in place of .
the frame #50, the frame #2 is used as reference framesg
of the frames #51, #52, and #53.

In the process for retrieving the recording start
point of the insertion recording, the switch 84 hag
been turned on and the reproduction data of the I frame
(in the embodiment, frame #4) just after the insertion
point of the existing record is transferred to the

movement compensation inter-frame prediction circuit 3g



recorded after the frame #4. However, a deviation of one]fRERFACEMENF' SHEET
.cause a |l arge problem Fig. 6 shows an exanple of rpkcprding track '
patterns according to the enbodi nent. An enbodi nmentjip whégﬂa;ﬁgl
frame after the insertion point of the recorded inmage is}pfeserve ang
the first frame of an image to be inserged.is deleted wi]l*mowbe
described. Fig. 7A shows a prediction relation between the inputting order
(or reproducing order) of the video inage signal to be insertron edrted
and the inter-frame coding. Fig. 7B shows a recording

of the recording system. Thus, the frame #2 can be

used as a reference frame at the time of the inter-
frame prediction coding of the frames #51, #52, and #53
of the images to be inserted.

In case of commonly dsing the movement
compensation inter-frame prediction circuit 38 of the
recording system and the movement compensation inter-
frame prediction circuit 73 of the reproducing system,
when the insertion recording is executéd, it is
sufficient to preserve the memory contents in the frame
memories 100 and 102.
| In the embodiment, therefore, the frames #51, #52,
and #53 are inter-frame prediction coded by using the
frames #4 and #5 as reference frames. After completion
of the insertion recording, the recording order of the
coding data on the magnetic tape 54 is as shown in Fig.
5E.

By recording as mentioned above, not only the
arrangement rules of the ihtra-frame coding and the
inter-frame coding are maintained at time points before
and after the insertion but also the relation of the
reference frames of the inter-frame prediction is
maintained, so that the reproducing operation can be
simplified apd 2 burden on the reproducing process is
reduced.

By recording as shown. in Fig. 5E, as a

reproduction output order, the frame #51 and subsequent




or der (coding order). Fig. 7C shows an inputting order off tREPLACEMENT SHEET

signal to be inserted. Fig. 7D shows a prediction relatidn @amd—a todrmy
met hod according to the enbodi nent of the video i mage sidgndl 1%9§§8.§?é

inserted. Fig. 7E shows a recording order (coding order) faffter ¢ I on
of the insertion. Fig. 7F shows a reprzauction picture plja

recorded image after conpletion of the insertion. It i§ pom/a§§uned
that the frame #50 and subsequent frames are inserted just—beforetie

frane #3.

In this case, although the franes #3 and #4 are
frames are reproduced and output after the frames #1,

#2, #3, and #4. Namely, fhis equivalents to that the
frames #52 and subsequent frames were insertion
recorded after the frame #4. However, a deviation of
one frame doesn't cause a large problem.

Fig. 6 shows an example of recording track
patterns according to the embodiment.

An embodiment in which the I frame after the
insertion point of the recorded image is preserved and
the first frame of an image to be inserted is deleted
will now be described. Fig. 7A shows a prediction |
felation between the inputting order (or reproducing
order) of the video image signal to be insertion edited
and the inter-frame coding. Fig. 7B shows a recording
order (coding_order). Fig. 7C shows an inputting order
of the video image signal to be inserted. Fig. 7D
shows a prediction relation and a coding method
according to the embodiment oﬁ the video image signal
to be inserted. Fig. 7E shows a recording order
(coding order) after éompletion of .the insertion. Fig.
7F shows a reproduction picture plane order of the
recorded image after completion of the insertion.

It is now assumed that the frame #50 and
subsequent frames are inserted just before the frame
#3. 1In this case, although the frames #3 and #4 are
unnecessary, since the frame #2 has already been both-

side inter-frame coded by using the frames #1 and #4 as



unnécessary, since the frane #2 has al ready been both- si =
coded by using the franes #1 and #4 as EM
- reference franes, the coding data 4i of the frame #4 j{cahnot be

er ased.

" Therefore, in the enbodi nent, the conpression dakalé& NOV 1996
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reference frames, the coding data 4i of the frame #4
cannot be erased.

Therefore, in the embodiment, the compression data
4i of the frame #4 which is necessary for decoding of
the frame #2 is left and data 3b(0, 4) is also left in
order to maintain the regularity. An insertion flag
indicative of the actual insertion point is recorded
after the data 4i and the images (frame #50 and
subsequent frames) to be inserted are recorded after
the data 3b(0, 4). For the images (frame #50 and
subsequent frames) to be inserted, the frame #4 is set
to the first picture plane and the frames are
subsequently sequentially coded in accordance with a
predetermined order. That is, the frames #50, #51, and
#52 are inter-ffame coded by using the frames #4 and
#53 as reference frames.

In a manner similar to the case of Figs. S5A to 5E,
for the process to retrieve the recording start point
of the insertion recording, the switch 84 has already
been turned on and the réprodﬁction data of the I frame
(frame #4 in the embodiment) just after the insertion
point of the existing record is transferred to the
movement compensation inter-frame prediction circuit 38
of the recording system. Due to this, the frame #2 can
be set to the reference frame at the time of the inter-
frame prediction coding of the frames #50, #51, and #52

of the image to be inserted.



4i 6f the frame #4 which is necessary for decoding of the f
and data 3b(0, 4) is also left in order to maintain the reg
insertion flag indicative of the actual insertion point is fe

| RCEMEY] SHEET

corded after

the data 4i and the inages (franme #50 and subsequent franes
inserted are recorded after the data-3p£0, 4). For the inmages| (frame #50
subsequent franes) to be inserted, the frame #4 is set jto e fITst
picture plane and the franes are subsequently sequentially [coded in
accordance with a predeterm ned order. That is, the franmes #50, #51,

o M2 NOV 1996

In the case where the movement compensation inter-
frame prediction circuit 38 of the recording System and
the movement compensation inter-frame prediction
circuit 73 of the reprodﬁcing system are commonly used,
when the insertion recording is executed, it ig
sufficient to preserve the memory contents in the frame
memories 100 and 102.

After completion of the insertion recording, the
recording order of the coding data on the magnatic tape
54 is as shown in Fig. 7E. When the coding data is
.reproduced, the frame #3 is read-skipped by the
insertion flag and the frames #4, #50, ... continue
after the frame #2.

In Figs. 7A to 7F as well, not only the
arrangement rules of the intra-frame coding and the
inter-frame coding are maintained at time pointg before
and after the insertion but also the relation of the
reference frames of the inter—frame prediction {ig

maintained, so that the reproducing operation can be

simplified and the burden on the reproducing process is .

reduced.

Fig. 8 shows an exampie of recording track
patterns for Figs. 7A to 7F.

An embodiment in which the frame after the I frame
before the insertion point is deleted for the racorded
image will now be described. Fig. 9A shows a

prediction relation between the inputting order (or

and




#52 are inter-frame coded by using the frames #4 and #53 as reference
franes. In a manner simlar to the case of Figs. 5Ato 5E _ for the
process to retrieve the recording start point of the ins rtREW@ACEWENYjGHBET
the switch 84 has already been turned on and the reproducki at-a—ef—th

| frame (franme #4 in the enbodinent) jusi after the inserfip ?\8& \}1‘3@6
the existing record is transferred to the novenent conpenkatio g
inter-frame prediction circuit 38 of the recording system e to this
the frame #2 can be set to the reference frane at the ting of the inter-

reproducing order) of the video image signal to be
insertion edited and the inter-frame goding. Fig. 98
shows a recording order (coding order). Fig. 9C shows
an inputting order of the video image signal to be
inserted. Fig. 9D shows a prediction relation and a
coding method according to the embodiment of the videoO
image signal to be inserted. Fig. 9E shows a recording
order (coding order) after completion of the insertion.

.It is now assumed that the frame #50 and
subsequent frames shown in Fig. 7C are inserted just
before the frame #8 as an I frame. In the embodiment,
'the frames for a time interval from a time point of the
insertion point until a time point just before the
first 1 frame (frame #4 in Figs. 9A to 9E) are deleted.
That is, fhe frames #5, #6, and #7 are deleted.
Further, a few first frames of the images (frame #50
and subsequent frames) to be inserted are inte;-framé
coded by using the past first I frame from the
insertion point as a reference frame.

In a manner similar to the case of Figs. 5A to SE,
for the process to retrieve the recording start point
of the insertion recording, the switch 84 has already
been turned on and the reproduction data of the I frame
(frame #4 in the embodiment) just before the insertion
point of the existing record is transferred to the
movement compensation inter-frame prediction circuit 38

of the recording system and is preserved. Thus, the




frame prediction coding of the frames #50, #51, and #52 o

f nserted.
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where the novenent conpensation inter- frame prediction ¢

recordi ng system and
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frame #4 can be set to the reference frame at the time
of the inter-frame prediction coding of the frames #50,
#51, and #52 of the images to be inserted.

In the case where the movement compensation
inter-frame prediction circﬁit 38 of the recording
system and the movement compensation inter-frame
prediction circuit 73 of the reproducing system are
commonly used, when the insertion recording is
performed, it is sufficient to preserve the memory
contents in thé frame memories 100 and 102.

After completion of the insertion recording, the
recording order of the coding data on the magnetic tape
54 is as shown in Fig. 9E. When the coding data is
reproduced, the frame #50 and subsequent frames are
reproduced after the frame #4. Namely, this
equivalents to that the frame #50 and subsequent frames
are joined after the frame #4.

In Figs. 9A to 9E, not only the arrangément rules
of the intra-frame coding and the inter-frame coding
are maintained af time points before and after the
insertion but also the relation of the reference frames
of the inter-frame prediction is maintained, so that
the reproducing operation can be simplified and the
burden on the reproducing process is reduced.

Fig. 10 shows an example of recording track
patterns for Figs. 9A to 9E. |

In the above description, the frame has been set



the novenent conpensation inter-frame prediction circuit] 73emAcEMENT SHEET
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-r epr oduci ng system are commonly used, when the insertionjreeera-rg—s

is sufficient to preserve the nenory contengstin jh [
menories 100 and 102. After conpletion of the insertiopn 1%@@»&&%@?

execut ed,

t he

recordi ng order of the coding data&®nthe nagnetic tape__54 is as

shown in Fig. 7E. When the coding data is reproduced, the frame #3 is

r ead- ski pped by the
the frame #2

after

to a coding unit. However, it is also possible to use
a cémpression method in which the intra-field coding
and thé inter-field coding are commonly used by setting
the field to a coding unit. The arrangement period of
the intra-frame (or intra-field) coding picture plane
is not limited to that shown in the above example. The
arrangement and the like of the both-side prediction
and one-side prediction are also not limited to those
shown in‘the above example. Compression methods other

than the combination of the DCT and the variable length:

coding can be also obviously applied to the invention.

In the case where the image data to be insertion
recorded has been coded and recorded on the récording
medium in a manner similar to the image data to be
insertion edited, it.will be obviously understood that
it is preferable that the datalportion which is

unnecessary to change the reference frames or the like

is transferred and recorded in a compressed state.

Although the invention has been described with
respect to the case where the magnetic tape is used as
a recording medium as an example, the cases of using
other recording media such as magnetic disk, optical
disk, magnetooptic disk, solid-state memory, and the
like are also incorporated in the range of the present
invention.

Although the above embodiments have been described

with respect to the case where the invention was

insertion flag and the frames #4, #56—r——goRAti-nUe . -
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In Figs. 7Ato 7F as well, not only the arrangenent rules..ofl.the
intra-frame coding and the inter-frame coding are nai nt REPRACEMENT sﬁEET
poi nts before and after the insertion but also the relft

reference frames of the inter-frame prediction is min nqﬂé ﬁ@
reproduci ng operation can be sinplifietléand the burden t'F Nﬁ@b ud
process is reduced. Fig. 8 shows an exanple of riec ' K
patterns for Figs. 7Ato 7F. An enbodi ment in which the frane after
the | frame

applied to the VTR, the transmitting apparatus of the
invention can be also obviously applied to the case of
inserting another channel data to certain channel data.
As will be obviously understood from the above
description, according to the embodiments, in the
transmitting apparatus using the compression method
using both of the intra-frame coding and the inter-
frame coding, a consistency of the reproducing
operation can be maintained at time points before and
after the insertion of another image. Consequently,
'for example, in the VTR or the like, a reproducing
operation can be easily performed and the apparatus can
easily correspond to the joint recording, edition,

special reproduction, or the like.

«Q @D
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1. A recording apparatus for recording new
information from a designated position of an existing
record in a recording system for compreesing a series
of information signals by a non-prediction coding aed a
prediction coding which uses non-prediction coding
information as reference information and for recordihg
prediction coding information and the non-prediction
coding information onto a recording medium in
accordance with a predetermined order, wherein

the non-prediction coding information just after
an insertion boint in the reco:ded information and the
past information than said non-prediction coding
information are preserved, and a first predetermined
number of information in the information to be inserted
is prediction coded by using the non-prediction coding
information just after the insertion point of the

recorded information as reference information.

2. - An apparatus according to claim 1, wherein
information regarding the insertion point is recorded
to a predetermined position of the recorded

information.

3. A recording apparatus for recording- new
information from a designated position of an existing

récord in a recording system for compressing a series

* c L M s *



shows a record| n codi ng )'TﬂFS")SHEﬁ g+A39§EE$\h3ws ant-i ggpy CEMB\IP%‘F’EET
.of th €0 | mage s naI to be -}inser C 9D} shows
relatlonTmmmha&hs t hod acdording-t re—erBodi ment| of the vid

I mage S|g ted. Fig. 9E shows a recordlng oy der k@bﬁnhﬁﬁé
order) aft of the insertiasg. - It is now assuned that the
frame #50 subsequent frames shown in Fig. 7C are inserted just beforeg
the frame #8 as an | frane. In the enbodi nrent, the frames+for—a-tine

interval froma time point of the insertion point until a tinme point just
before the of information signals by a non-prediction coding and a

prediction coding which uses non-prediction coding
information as reference information and for reéording
prediction coding information and the non-prediction
coding information onto a recording medium in
accordance with a predetermined order, wherein

the past non-prediction coding information which
uses the non-prediction coding information just after
the insertion point as reference information in the
recorded information is erased, and a first
predetermined number of information in the information
fo be inserted is prediction coded by using the non-
prediction coding information just before the insertion
point in the recorded information as reference

information.

4. A transmitting apparatus for inserting new
information from a designated position of one channel
and transmitting in a transmitting system for
compressing a series of information signals by a non-
prediction coding and a prediction coding which uses
non-prediction coding information as reference
information and for transmitting prediction coding
-information and the non-prediction coding information
in accordance with a predetermined order, wherein

the non-prediction coding information just after

an insertion point and the past information than said

L



first | frame (frame #4 in Fi lel et ed. PRACEMEN] SﬂEET
,fra 6, and #7 are del g éﬁgégé few first firanmes of t&g
I mages frame #50 a ubseq f iR to be i nserted 4relPrN@Y 19 m
coded ym BeeRgety first | frame fromthe insertiqgnjpoint as a
referen In a manner sinlarp to the case ¢f Figs. 5A to 5E
for the w,uulrreve the recording start point df _the insertion

recording, the's 84 has already been turned on and the reproduction-
data of the I frame (franme #4 in the enbodinment) just before the insertion

non-prediction coding information are preserved, and a.

\174

first predetermined number of information in the
information to be inserted is prediction coded by using
the non-prediction coding information just after the

' _insertion point as reference information.

5. An apparatus according to claim 4, wherein
said information of said one channel includes

information recorded in a recording medium.

6. An apparatus according to_claim 5, wherein

said recording medium includes a magnetic tape.

7. An apparatué according to claim 5, wherein

said recording medium includes an optical disk.

8. A recording ﬁedium having recorded thereon frames
of an information signal compressed by either non-
prediction or prediction cdding and including additional.
data inserted eithe: intra-frame or inter-frame at at
least one insertion point, and wherein said additional

data is coded utilising coding information adjacent to

said insertion point.

9. A data signal comprising frames of an information

signal compressed by either non-prediction or prediction

LT
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frame at the time of the inter-frane prediction coding 4f the franmes #5Q,

Q..

intra-frame or inter-frame at at least one insertion
point, said additional data being coded in accordance
with coding information adjacent to the or each said

ingertion point.

10.

comprising

A method of generating an information signal

either ©prediction

or non-prediction.

encoding of frames of the signal, inserting either
intra-frame or inter-frame additional data at at least
one insertion point, and coding the inserted data in
accordance with the coding of the information signal

adjacent the or each insertion point.

11. A method of reading a recorded information
signal which includes inserted data and which has been
prediction and non-prediction encoded in frames,
including demodulating the 'signal, variable length
decoding the demodulateddd signal, and inserting code
data into the demodulated signal in accordance with
the nature of data previously inserted into the

information signal.

This Sheet Has Been Replaced
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- novenent conpensation inter-frame pr Lﬁﬁgon Cirjcuit

system and t he novenent conpensiati-on ~frane | predi
t he reproduci ng systemare conmmonly used, when the insfer
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menori es 100 and 102. After conpletion of the ingerfti P Q o) ng

tREPR

HAS BEEN I n the case lwhere t he
ACEMENT SHEST 4
i

the recording order of the coding data on the magneti

shown in Fig. 9E. Wen the coding data is
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TRANSMITTING APPARATUS

ABSTRACT
A transmitting apparatus for inserting new
information from a designated position of one channel
and transmitting in a transmitting system for
compressing a series of information signals by a non-
prediction coding ‘and a prediction coding which uses
non-prediction coding information as reference
information and for transmitting prediction coding
information and the non-prediction coding information
) in accordance with a predetermined order, wherein the
non-prediction coding inforﬁation just after an
insertion point and the past information than the non-
prediction coding information are preserved, ana a
first predetermined number of information in the
information to be inserted is prediction coded by using
the non-prediction coding information just after the

insertion point as reference information.

FIGURE 1A
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reproduced, the frame #50 and subsequent franes are re
.frame #4. Nanely, this equivalents to that the frame #
frames are joined after the frane #4. In Figs. 9A
the arrangenent rules of the intra-frame coding and th¢
are maintained at time points before andl after the insg
relation of the reference franes
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1n the above description,
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and the inter-field coding are commonly used by setting
-coding unit. The arrangenent period of the intra-frame |(
coding picture plane is not limted to that shown in tHe
The arrangement and the like of the both-side predictidn]| ahd NO¥-1996e
prediction are also not limted to thosSe - shown in the ghd
Conpressi on nethods other than the conbi nation of the

PLAGERENT, SyEET

above exa

ve exanpl e.

| e.

| ength coding can be al so obviously applied to the invdntion.
case where the inmage data to be insertion recorded has been coded and

recorded on the recording
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mediumin a manner sinilar to the image data to be insertion edited, it

Wi || be obviously understood that it is preferable that fh T
which is wunnecessary to change the.reference frames or the }ﬁ%QEME@ng%Er

transferred and recorded in a conpressed state. Al t hough the

i nvention has been described with respect to the case wherg the NGVG1996i C
tape is used as a recording nediumas an exanple, the cagep of using

ot her recordi ng nedia such as magnetic disk, optical disk, nagnetoopritT

di sk, solid-state nmenory, and the 1like are also incorporlated in the range
of the present .
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I nventi on. Al t hough the above enbodi ments have been describhed wi th

Tespect to the case where the invention was REPLACEMENT SHEET
- 26 - applied to the VIR the transmtting apparafjug-et—t+he
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redording predi ction coding informati on and the non-pre- diction coding
information onto a recording nediumin accordance with §¢ﬁ

order, said apparatus com prising. means for retainihg \iﬁégﬁﬂWP%ﬂﬁsr
non- predi cti on codi ng i nfornma- ~ tion after the inseftyon point posation

in the existing record of recordedginformation and| (ji)!6 NOY 1986i on
prior to the non-prediction coding information in the exi sting redgorid;
and nmeans for prediction coding a | eading predeterm ned quantrty
information in the additional information to be inserted by using S
reference coding information, t he non-prediction coding information
after the inser- tion point position of the recorded information. 2.
An apparatus according to claiml1, I hergzonprising nmeans for recording
information regarding the insertidn ‘nt sition at a predeterm ned:
position of existing record of recorded information. 3. A recording
apparatus for reE%PgiF AMBHING onal infor- mation to be inserted starting at
-a desi gnat ed i nsBIRECJIOMoi nt position of an existing record of recorded

i nformation, s@di ing for i i for (i)
com

INSERT

FIG. 10

TAPE TRAVELING
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INSERT



predi ction coding information,

erasing prior
i nformati on uses a non-prediction coding infor-

accordance with a predeterm ned.ogder, said apparatjus
i nsertion point popitilen

non-pre- diction coding informati on onto a recordi ng nediju

préssing a series of information signals by a non-predict o;ﬂy6§EM§NEﬁumgT
nmeans for

coding information and (ii)

-28-
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L4

codi ng' I nformation, in the existing record of recorded I nformati on;

and means for prediction coding a | eading predeterm ned quantity of -
#information in the additional information to be inserted by using, as

reference coding information, the non-prediction,

before the inser- tion point position in the exidtRhBL --

recor ded I nformati on. 4. An inserting/transmttji at us r

inserting addi- tional information to be inserted starjtiing) &t Jild@87grjatfed
insertion poi-nt position of informat~@7~of one channel d for
transmtting, said apparatus being for use in a transnit="ting systemfo

(i) conpressing a Whh??s@l rﬁé@rlgat ion signals by a non- pred| ction codi
and a prediction caqdi n edictian caodi Ag.In tion as
ref erence coding | (fp%ﬁ% P‘Fé)mrs Q?{sFﬁctqrﬁ 9{ ﬁg nEHdl ng
i nformation and mx%ﬁo sEsUngti ﬁlSBﬁF@’%lmSﬁfﬂ@@o@@ﬁﬁce wth a
predet er m ned orpesmcxalod appmaimg record pfirecogted infeantation, saddai ning (i)
a non-prediction Ep#ﬂﬁs'tﬁgxﬁ%r use 1h'9’?'eé‘5ttc§ﬂ t tét‘?lsféd{ Ef?ncc?t?l' nt
position and(llg ?ngr totaﬁ Hre .on_codi ng
i nformat i on: ressing Pseries of ifofthafion sign by a non-prediction

coding and a prechcuon coding which uses non-predxcuon

coding information as reference coding information and (ii)

recording prediction coding information and the non-pre-

diction coding information onto a recording medium in

accordance with a predetermined order, said apparatus com-

prising:

. means for retaining (i) a non-predxcuon coding 1nfonna-
tion after the insertion point position in the existing
record of recorded information and (ii) information .
prior to the non-prediction coding information in the
existing record; and

means for prediction coding a leading predetermined
quarntity of information in the additional information to
be inserted by using, as reference coding information,
the non-prediction coding information after the inser-
tion point position of the recorded information.

2. An apparatus according to claim 1, further comprising
‘means for recording information regarding the insertion
point position at a predetermined position of existing record
of recorded information.

3. A recording apparatus for recording additional infor-
mation to be inserted starting at a designated insertion point
position of an existing record of recorded information, said
apparatus being for use in a recording system for (i) com-

. pressing a series of information signals by a non-prediction
coding and a prediction coding which uses non-prediction
coding information as reference coding information and (ii)
recording prediction coding information and the non-pre-
diction coding information onto a recording medium in

'I;,.!/ / /II/I CI////{//II o

Yy




and means for prediction coding a | eadi ng_predeterm ned

information in the additi o{ \é 7 Qﬂg ISOQEEN) ~ beli @gﬁ_mﬂﬂw SHEE'E]

- “reference coding informati redi ction n
after the inser- tion point PERY f- 997
- 29- 5. An apparatus according to claim4, whergn (Db |Wf\oﬂ t§on
of the one channel conprises information recorded ih r ecoreiag—medi Um

-28-

accordance with a predetermined order, said apparatus com-
prising:
means for erasing prior prediction coding information,
which information uses a non-prediction coding infor-
mation after the insertion poinr. positon as reference
coding information, in the exxstmg record of recorded
information; and

means for prediction coding a leading predetermined

quantity of information in the additional information to

be inserted by using, as reference coding information,

the non-prediction coding information before the inser-

tion point position in the existing record of recorded
information.

_4. An inserting/transmitting apparatus for inserting addi-

tional information to be inserted starting at a designated

- insertion point positon of information of one channel and

for transmitting, said apparatus being for use in a transmit-

ting system for (i) compressing a series of information

signals by a noun-prediction coding and a prediction coding

which uses non-prediction coding information as reference

coding information and (ii) transmitting prediction coding

information and the non-prediction coding information in

accordance with a predetermined order, said apparatus com-

prising:

means for retaining (i) a non-prediction coding informa-
tion after the insertion point position and (ii) informa-
tion prior to the non-prediction coding informationa;

~and ' :

means for prediction coding a leading predetermined
quantity of information in the additional information to
be inserted by using, as reference coding information,
the non-prediction coding information after the inser-
tion point position.

\
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6. An apparatus according to claim5, wherein the reco

REBLACENEN SHEEET bi n

_corprises a magnetic tape. 7. An apparatus accordi
=the record- ing nedi um comprises—an—opt+eak di sk.’ 8 Hon
apparatus for transmitting #H{ﬁﬁﬁEE'ﬁrMSeBMa, compri dfi np:g 4 jifti Nady ijnppit
means for inputting first fovi ngRERLAGED dat a whidgh js co eci‘;
second i nput neans for inputiing second noving inmage tat=; !

synt hesi zi ng nmeans for synthesizing the first noving i mage data and

t he second noving i mage dat a; engggLng means for encodrmgTovrmg—rage
data synt he- si zed by said synthesi'zing nmeans, by using a prediction
encodi ng net hod, said encodi ng neans prediction- encodi ng a

predet ermi ned pi ct useAQl apphssCabrRg to claim 49 wHEEH @ dnfyr-using a

predet er mi ned pi Clhk d ' intB&5 ef erence.
pi cture; and .oud;?tj? Bnﬁf%gﬁso?%&qhoﬁdgﬂt ".ﬁg\qﬁﬁg l#DVI naﬂlahgr&%%(ﬁg?g
encoded by -said it Otieﬁar nedilflly  ap 3 1oa.r agus according to claim8,
wherei n said out put - HEARPAGEVH 3ESORAIREND 2Pk r Sehistawt theregasder di ng t he
ing medium compcises a magnetic tape. _

7. An apparatus according to claim S, wherein the record-
ing medium comprises an optical disk.
8. A transmission apparatus for transmitting moving
image data, comprising:
first input means for inputting first moving image data
which is coded;

second input means for inputting second moving image
data;
synthesizing means for synthesizing the first moving
image data and the second moving image data; . '
encoding means for encoding moving image data synthe-
sized by said synthesizing means, by using a prediction
encoding method, said encoding means prediction-
encoding a predetermined picture of said second mov-
ing image data by using a predetermined picture of said
first moving image data as a reference picture; and
output means for outputting the moving image data
encoded by said encoding means. '
> 9. Apparatus according to claim 8, wherein said output
means. includes a video tape recorder for recording the
encoded moving image data on a recorded medium.
~ 10. Apparatus according to claim 8, wherein said encod-
- ing means performs encoding based on the MPEG method.
11. Apparatus according to claim 8, wherein said first
moving image data is data reproduced from a recording.
- medium. '

This Sheet Has Been Replaced
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encoded noving lnonge.data—on—a recorded nedi um 10. Aﬁ? ép@@ﬁ

accordi ng ta REpLACEMENNSHEEDT Faid encod- ing neans perforns encodi ng based
on t he MPEG jrethod—- 44— AN apparatus according to claim8, wherein
said first m”iﬁ% i@%@ata s data reproduced froma recording nedium

- 30 -

TRANSMITTING APPARATUS REPLACEMENT SHEET

ABSTRACT
A transmitting apparatus for inserting new
information from a designated position of one.channel
and transmitting in a transmitting system for
-‘compressing a series of informatioe signals by a non-
prediction coding and a prediction coding which uses
non-prediction coding information as reference
information and for transmitting prediction coding
information end the non-prediction coding information
. in accordance with a predetermined order, wherein the
non-prediction coding information just after an
insertion point and the pasf information than the non-
prediction coding information are preserved, ana a
first p:edetermined number of information in the
information.to be inserted is prediction coded by using
- the non-prediction coding information just after the

insertion point as reference information.

FIGURE 1A
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accordance with a predetermined order, said apparatus com-
prising: |

means for erasing prioc prediction coding information,

which information uses a non-prediction coding infor-
mation after the insertion point position as reference
coding information, in the existing record of recorded
mforrnauon, and

means for prediction coding a leading predetermined

- quantity of information in the additional information to
be inserted by using, as reference coding information,
the non-prediction coding information before the inser-
tion point position in the existing record of recorded
information.

4. An inserting/transmitting apparatus for inserting addi-
tional information to be inserted starting at a designated
insertion point position of information of one channel and
for transmiuing, said apparatus being for use in a transmit-
ting system for (i) compressing a series of information
signals by a nou-prediction coding and a prediction coding
which uses non-prediction coding information as reference
-coding information and (ii) transmitting prediction coding
information and the non-prediction coding information in

accordance with a predetermined order, said apparatus com-

prising: ) | |
means for retaining (i) a non-prediction coding informa-
tion after the insertion point position and (ii) informa-
tion prior to the non-prediction coding information ;

and
nieans for prediction coding a leading predetermined
quantity of information in the additional information to

GCob309"Y

REPLACEMENT SHEET

be inserted by using, as reference coding information, -

the non-prediction coding information after the inser-
tion point positon.

[T
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5. An apparatus according to claim 4, wherein the infor-
mation of the one channcl comprises information recorded
in a recording medium. ' :

6. An apparatus according to claim S, wherein the record-
ing medium comprises a magnetic tape.

7. An apparatus according to claim 5, wherein the record-
ing medium comprises an optical disk.

8. A transmission apparatus for transmitting moving
image data, comprising:

first input means for inputting first moving image data

which is coded;

second input means for inputting second moving image

data; :

synthesizing means for synthesizing the first moving

image data and the second moving image data;.
encoding means for encoding moving image data synthe-
sized by said synthesizing means, by using a prediction
encoding method, said encoding means prediction-
encoding a predetermined picture of said second mov-
ing image darta by using a predetermined picture of said
first moving image data as a reference picture; and
output means for outputting the moving image data
encoded by said encoding means. '
. 9. - -An apparatus according to claim 8, wherein-said output
means. includes a video tape recorder for recording the
encoded moving image data on a recorded medium.
" 10. ,An apparatus according to claim 8, wherein said encod-
- ing means performs encoding based on the MPEG method.

11. _An apparatus according to claim 8, wherein said first
moving image data is data reproduced from a recording
medium.




