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1s selected 1n response to the refreshment instruction signal.

12 Claims, 6 Drawing Sheets

63] Continuation of application No. 08/198,738, Feb. 18, 1994,
30 IForeign Application Priority Data
Dec. 20, 1989 [IP]  Japan ....oeecoeeeeeeeeeeeereenee. 1-330622
51] Int. CL7 e, HO4N 7/26
52] US.Cl o, 348/419; 348/409
58] Field of Search ... 348/419, 409,
348/420, 418, 415-417
>
7
2 -
2 N12
> TRANSFORM
O
\d
29

— 31
2}
QUANTIZER Y ot
CONTROL
14 16 17 18 19 20

:

INVERSE 23
TRANSFORM

24

S

V-DELAY
FRAME

MEMORY




AHONIN
JAVHS

Re. 36,680

X/ AV130-A t

14
O

= 4
TR
=z 92  C
- Z 66
2 "
7 HI04SNVYL "

3SH3ANI .

m.\N b o o imoEw o moasomow

m < 434404 43000N3 43ZILINVNO NHOJSNVYL
o\
- 0Z 61 el Zl ¥
o~
>

1041NOD

H3Z11NVNO

| L Sl

(e

14V H0ldd L OIS

U.S. Patent



U.S. Patent May 2, 2000 Sheet 2 of 6 Re. 36,680

FIG. 2 PRIOR ART

22

2] 15

FIG. 3 PRIOR ART

QUANTIZATION

STEP SIZE

min

BUFFER REMAINING-CODE-AMOUNT



Re. 36,680

Sheet 3 of 6

May 2, 2000

U.S. Patent

0¢ 6l

1L

£e

mwooozm

mm

Rd04SNVH L

3SHIAN]

43Z1LINVIND
£

7 Ul

AHONIN

NV
AV130-A

d3Z11NVNO
1041NOD ‘

r----------*

NJO3SNVUL

|

1041NOO

HS3443Y




U.S. Patent May 2, 2000 Sheet 4 of 6 Re. 36,680

FIG. 5

Ji

SELECTOR >

RoM "
M GeLECTOR

32

FIG. 9
32 28
82
COMPARATOR
81 83

MOTION DET (0, 0)

80



U.S. Patent May 2, 2000 Sheet 5 of 6 Re. 36,680

Or Or Or=g(On)<On
FIG 6(b)
er Or
8 r=0min Or=0Gmov
O mov
Omin
On On

FIG. 7(a) FIG. 7(b)

O r=max ( @min, bx 6 n)

Or O r=max ( O min, ax @ n) Or b>a

gl

@ min O min

FIG. 8(a) FIG. 8(b)



U.S. Patent May 2, 2000 Sheet 6 of 6 Re. 36,680

TRANSMITTER RECEIVER
SIDE oIDE
21
17
ENCODER BUFFER DECODER
18 19

FI1G. 10



Re. 36,650

1

MOVING-IMAGE SIGNAL ENCODING
APPARATUS WITH VARIABLY SELECTED
QUANTIZATION STEP SIZE

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

This 1s a continuation of Ser. No. 08/190,738 filed Feb.
18, 1994, which 1s a reissue of Ser. No. 07/628,697 filed
Dec. 14, 1990 U.S. Pat. No. 5,089,888.

BACKGROUND OF THE INVENTION

This i1nvention relates to an apparatus for encoding a
signal representing moving i1mages or pictures which 1s
usable 1n various systems such as a video-telephone system
or a conference television system.

Some video-telephone systems and conference television
systems have an apparatus for encoding a moving-image
signal. In general, such a moving-image signal encoding
apparatus executes digital signal processing for compressing
image data by use of 1image-data correlation, for compress-
ing the 1mage data by quantization, and for encoding the
image data into codes of a predetermined format. As will be
explained later, a prior art moving-image signal encoding
apparatus has a problem.

SUMMARY OF THE INVENTION

It 1s an object of this invention to provide an improved
moving-image signal encoding apparatus.

A first aspect of this invention provides a moving-image
signal encoding apparatus comprising a transmission buifer
memory; means for determining a first quantization step size
for a normal block other than a refreshed block on the basis
of an occupied capacity of the buffer memory; means for
determining a second quantization step size for the refreshed
block on the basis of the first quantization step size; means
for generating a refreshment instruction signal; and means
for selecting one of the first quantization step size and the
second quantization step size 1n response to the refreshment

instruction signal.

A second aspect of this mvention provides a moving-
image signal encoding apparatus comprising a transmission
buffer memory; means for determining a first quantization
step size for a normal block other than a refreshed block on
the basis of an occupied capacity of the buiffer memory;
means for determining a second quantization step size for
the refreshed block in a moving region on the basis of the
first quantization step size; means for determining a third
quantization step size for the refreshed block 1n a stationary
region on the basis of the first quantization step size; means
for generating a refreshment instruction signal; means for
generating a moving/stationary information signal; and
means for selecting one of the first quantization step size, the
second quantization step size, and the third quantization step
siZze 1n response to the refreshment 1nstruction signal and the
moving/stationary information signal.

A third aspect of this invention provides a moving-image
signal encoding apparatus comprising means for refreshing
a portion of 1image data; means for quantizing information 1n
the 1mage data with a variable quantization step size; and
means for varying the quantization step size i the quantiz-
ing means 1n response to whether or not the mmformation
quantized by the quantizing means corresponds to the
refreshed portion of the image data.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a block diagram of a prior art moving-image
signal encoding apparatus.
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FIG. 2 1s a block diagram of the quantizer controller of
FIG. 1.

FIG. 3 1s a diagram showing the relation between a
quantization step size and a buffer remaining-code-amount
in the apparatus of FIG. 1.

FIG. 4 1s a block diagram of a moving-image signal
encoding apparatus according to an embodiment of this
invention.

FIG. 5 1s a block diagram of the quantizer controller of
FIG. 4.

FIGS. 6(a) through 8(b) are diagrams showing relations
between a refreshed-block quantization step size and a

nonrefreshed-block quantization step size 1n the apparatus of
FIG. 4.

FIG. 9 1s a block diagram of a portion of the variable-
delay frame memory of FIG. 4.

FIG. 10 is a block diagram of a system including a
receiver side and a transmiiter side.

DESCRIPTION OF THE PRIOR ART

With reference to FIG. 1, a prior art moving-image signal
encoding apparatus includes a subtracter 1 receiving a
digital input 1mage signal 2 and a digital inter-frame pre-
diction signal 3 and outputting a prediction error signal 4
equal to the difference between the signals 2 and 3.

A refreshment controller 5 receives a timing signal 6 and
outputs a refreshment instruction signal 7 in response to the
timing signal 6. A data-processing mode selector 8 receives
the 1nput 1mage signal 2, the prediction error signal 4, and
the refreshment instruction signal 7, and outputs a change
control signal 9 1n response to the signals 2, 4, and 7. As will
be made clear later, the data-processing mode selector 8
functions to execute the selection between inter-frame data
processing and intra-frame data processing. A switch 10
receives the mput image signal 2, the prediction error signal
4, and the change control signal 9. The switch 10 1is
connected to the input terminal of an orthogonal transform
device 12. The switch 10 selects one of the mnput image
signal 2 and the prediction error signal 4, and transmits the
selected signal to the orthogonal transform device 12 as a
signal 11 to be subjected to orthogonal transform.

The signal 11 selected by the switch 10 1s subjected to
predetermined orthogonal transform by the orthogonal
transform device 12 so that transform coefficients are gen-
crated on the basis of the signal 11. Data 13 representing the

transform coelflicients are outputted from the orthogonal
transform device 12.

A quantizer 14 receives the transform coefficient data 13
and also data 15 representing a quantization step size. The
quantizer 14 quantizes the transform coeflicient data 13 with
the quantization step size represented by the data 14, and
converts the transform coefficient data 13 into data 16
representing second transform coeilicients. An encoder 17
receives the second transform coefficient data 16 and
encodes the data 16 into codes 18 of a predetermined format.
The codes 18 are outputted from the encoder 17. A trans-
mission buifer 19 including a memory receives the codes 18
and temporarily stores the codes 18. The codes 18 are then
outputted from the transmission bufler 19 generates a signal
21 representing the amount of codes remaining in the
internal memory, that is, representing the size of an area of
the 1ternal memory which 1s occupied by the codes. A
quantizer controller 22 receives the bufler remaining-code-
amount signal 21 and generates the quantization step size
data 15 on the basis of the buffer remaining-code-amount
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signal 21. The quantization step size data 15 are outputted
from the quantizer controller 22 to the quantizer 14. As a
result, the quantization step size used by the quantizer 14 1s
controlled 1n response to the buifer remaining-code-amount.

An mverse orthogonal transtorm device 23 receives the
second transform coeilicient data 16. The second transform
coellicient data 16 are subjected by the 1nverse orthogonal
transform device 23 to predetermined inverse orthogonal
transform, and are converted back to a reproduction signal
24. The reproduction signal 24 1s outputted from the 1nverse
orthogonal transform device 23. An adder 25 receives the
reproduction signal 24. A switch 29 receives the inter-frame
prediction signal 3, the change control signal 9, and a zero
signal representing “0”. The switch 29 selects one of the
inter-frame prediction signal 3 and the zero signal 1n
response to the change control signal 9, and outputs a signal
26 cqual to the selected signal. The adder 25 receives the
output signal 26 from the switch 29. The adder 25 adds the
reproduction signal 24 and the switch output signal 26, and
combines the signals 24 and 26 into a decoded signal 27. A
section 28 including a variable-delay circuit and a frame
memory receives the decoded signal 27 and the input image
signal 2. The variable-delay frame memory 28 temporarily
stores the decoded signal 27, and generates the inter-frame
prediction signal 3 on the basis of the stored decoded signal
27 and the mput 1mage signal 2. The inter-frame prediction
signal 3 1s outputted from the variable-delay frame memory
28. As will be made clear later, the inter-frame prediction

signal 3 1s a motion-compensated signal.

The prior art moving-image signal encoding apparatus of
FIG. 1 will be further described. A refreshing process 1is
executed for compensating a difference 1n accuracy between
an encoder of a transmitter side and a decoder of a receiver
side, and also for compensating errors of codes which occur
during the transmission of the codes. One frame represented
by the signals 11 and 27 1s separated into blocks each having,
M pixels by N lines, where M and N denote predetermined
natural numbers. The refreshing process includes a scanning
process such that blocks are sequentially and periodically
selected as an object to be refreshed. The refreshed block 1s
changed among all the blocks so that all the blocks will be
refreshed during a given time. A decision 1s made as to
whether or not refreshment 1s done for each of the blocks.
The refreshment controller 5 outputs the refreshment
instruction signal 7 1n an active state to the data-processing
mode selector 8 for each of blocks to be refreshed. The ratio
of the number of refreshed blocks in a frame to the total
number of blocks composing one frame 1s equal to a
predetermined ratio chosen such that refreshing all the
blocks will be completed for about 10 seconds. The period
of refreshing all the blocks is referred to as a refreshment
period.

In the case where the refreshment instruction signal 7 1s
active, the data-processing mode selector 8 commands
selection of intra-frame data processing. In the case where
the refreshment instruction signal 7 1s inactive, the data-
processing mode selector 8 commands selection of one of
inter-frame data processing and intra-frame data processing
in response to the input 1image signal 2 and the prediction
error signal 4. When the selection of the intra-frame data
processing 1s commanded, the switch 10 1s controlled by the
change control signal 9 so that the input image signal 2 will
be selected by the switch 9 to enable the intra-frame data
processing. When the selection of the inter-frame data
processing 1s commanded, the switch 10 1s controlled by the
change control signal 9 so that the prediction error signal 4
will be selected by the switch 9 to enable the inter-frame data
processing.
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The quantizer 14 1s of the linear type. As described
previously, the transform coeflicients 13 outputted from the

orthogonal transform device 12 are quantized by the quan-
tizer 14 with the quantization step size represented by the
data 15, so that the transform coeflicients 13 are converted
by the quantizer 14 into the second transform coefficients 16.
The quantizer controller 22 varies the quantlzatlon step size
in accordance with the buffer remaining-code-amount rep-
resented by the signal 21. The quantizer 14 and the encoder
17 are related so that the number of bits of the output codes
18 from the encoder 17 will depend on the quantization step
size used by the quantizer 14. The quantizer 14, the encoder
17, the transmission buffer 19, and the quantizer controller
22 form a closed-loop control circuit which serves to main-
tain the quantity (the amount or the number of bits) of codes
in the transmission buffer 19 at or below a desired quantity.

As described previously, the signal selection by the switch
29 1s changed 1n response to the change control signal 9.
When the selection of the inter-frame data processing 1s
commanded by the data-processing mode selector 8, the
switch 29 1s controlled by the change control signal 9 so that
the mter-frame prediction signal 3 will be selected by the
switch 29 to enable the inter-frame data processing. When
the selection of the infra-frame data processing 1s com-
manded by the data-processing mode selector 8, the switch
29 1s controlled by the change control signal 9 so that the
zero signal will be selected by the switch 29 to enable the
intra-frame data processing. The output signal 26 from the
switch 29 and the output reproduction signal 24 form the
inverse transform device 23 are combined into the decoded
signal 27 by the adder 25. The decoded signal 27 1s stored
into a store section of the variable-delay frame memory 28.
The variable-delay frame memory 28 has a motion detector
which compares the stored decoded signal 27 and the input
image signal 2, and which detects a motion vector on the
basis of the result of the comparison between the signals 27
and 2. The detected motion vector represents a motion of the
image represented by the input image signal 2. The variable-
delay frame memory 28 has a motion compensator which
subjects the stored decoded signal 27 to motion compensa-
fion 1n response to the motion vector, and thereby which
converts the stored decoded signal 27 into the motion-
compensated inter-frame prediction signal 3.

As shown 1n FIG. 2, the quantizer controller 22 includes
a ROM 30 storing data representing different quantization
step sizes. The bulfer remaining-code-amount signal 21 1s
fed to the ROM 30 as an address signal, and the ROM 30
outputs data 15 of a quantization step size which varies as a
function of the buffer remaining-code-amount represented
by the signal 21. As shown 1n FIG. 3, the quantization step
size represented by the data 15 1s approximately propor-
tional to the buffer remaining-code-amount represented by
the signal 21 according to a stepwise function.

In the prior art moving-image encoding apparatus of FIG.
1, the quantization step size used by the quantizer 14 1s
independent of whether or not the block quantized by the
quantizer 14 1s subjected to refreshment, so that a refreshed
block tends to be low 1n 1mage quality.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

With reference to FIG. 4, a moving-image signal encoding
apparatus according to an embodiment of this invention
includes a subtracter 1 receiving an input digital image
signal 2 and an inter-frame prediction signal 3 and output-
ting a prediction error signal 4 equal to the difference
between the signals 2 and 3.
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A refreshment controller 5 receives a timing signal 6 and
outputs a refreshment instruction signal 7 1n response to the
timing signal 6. A data-processing mode selector 8 receives
the 1nput 1mage signal 2, the prediction error signal 4, and
the refreshment instruction signal 7, and outputs a change
control signal 9 1n response to the signals 2, 4, and 7. As will
be made clear later, the data-processing mode selector 8
functions to execute selection between inter-frame data
processing and intra-frame data processing. A switch 10
receives the input 1image signal 2, the prediction error signal
4, and the change control signal 9. The switch 10 1s
connected to the mput terminal of an orthogonal transform
device 12. The switch 10 selects one of the mnput image
signal 2 and the prediction error signal 4, and transmits the
selected signal to the orthogonal transform device 12 as a
signal 11 to be subjected to orthogonal transform.

The signal 11 selected by the switch 10 1s subjected to
predetermined orthogonal transform by the orthogonal
transform device 12 so that transform coefficients are gen-
erated on the basis of the signal 11. Data 13 representing the
transform coeflicients are outputted from the orthogonal

transform device 12.

A quantizer 14 receives the transform coeflicient data 13
and also data 33 representing a quantization step size. The
quantizer 14 quantizes the transform coeflicient data 13 with
the quantization step size represented by the data 33, and
converts the transform coefficient data 13 into data 16
representing second transform coefficients. An encoder 17
receives the second transform coefh

icient data 16 and
encodes the data 16 1nto codes 18 of a predetermined format.
The codes 18 are outputted from the encoder 17. A trans-
mission buffer 19 including a memory receives the codes 18
and temporarily stores the codes 18. The codes 18 are then
outputted from the transmission buffer 19 as a transmission
signal 20. The transmission buffer 19 generates a signal 21
representing the amount of codes remaining 1n the internal
memory, that 1s, representing the size of an area of the
internal memory which 1s occupied by the codes. A quantizer
controller 31 receives the refreshment mnstruction signal 7,
the bufler remaining-code-amount signal 21, and a signal 32
representative of moving/stationary information, and gener-
ates the quantization step size data 33 on the basis of the
signals 7, 21, and 32. The quantization step size data 33 are
outputted from the quantizer controller 31 to the quantizer
14. As a result, the quantization step size used by the
quantizer 14 1s controlled 1n response to the refreshment
instruction signal 7, the buffer remaining-code-amount sig-
nal 21, and the moving/stationary information signal 32.

An 1mverse orthogonal transform device 23 receives the
second transform coeflicient data 16. The second transform
coellicient data 16 are subjected by the inverse orthogonal
transform device 23 to predetermined inverse orthogonal
transform, and are converted back to a reproduction signal
24. The reproduction signal 24 1s outputted from the 1nverse
orthogonal transform device 23. An adder 25 receives the
reproduction signal 24. A switch 29 receives the inter-frame
prediction signal 3, the change control signal 9, and a zero
signal representing “0”. The switch 29 selects one of the
inter-frame prediction signal 3 and the zero signal in
response to the change control signal 9, and outputs a signal
26 cqual to the selected signal. The adder 25 receives the
output signal 26 from the switch 29. The adder 25 adds the
reproduction signal 24 and the switch output signal 26, and
combines the signals 24 and 26 into a decoded signal 27. A
section 28 including a variable-delay circuit and a frame
memory receives the decoded signal 27 and the input image
signal 2. The variable-delay frame memory 28 temporarily
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stores the decoded signal 27, and generates the mter-frame
prediction signal 3 and the moving/stationary information
signal 32 on the basis of the stored decoded signal 27 and the
input 1image signal 2. The mter-frame prediction signal 3 and
the moving/stationary information signal 32 are outputted
from the variable-delay frame memory 28. As will be made
clear later, the inter-frame prediction signal 3 1s a motion-

compensated signal.

The moving-image signal encoding apparatus of FIG. 4
will be further described. A refreshing process 1s executed
for compensating a difference 1n accuracy between an
encoder of a transmitter side and a decoder of a receiver side,
and also for compensating errors of codes which occur
during the transmission of the codes. A combined system,
including encoder 17 in a transmitter of a system n accor-
dance with the invention, and a decoder 50 in a recetver of
the system, for decoding an encoded signal from the
transmitter, 1s shown in FIG. 10. One frame represented by
the signals 11 and 27 1s separated into blocks each having M
pixels by N lines, where M and N denote predetermined
natural numbers. The refreshing process includes a scanning
process such that blocks are sequentially and periodically
selected as an object to be refreshed. The refreshed block 1s
changed among all the blocks so that all the blocks will be
refreshed during a given time. A decision 1s made as to
whether or not refreshment 1s done for each of the blocks.
The refreshment controller 5 outputs the refreshment
instruction signal 7 1 an active state to the data-processing
mode selector 8 for each of blocks to be refreshed. The ratio
of the number of refreshed blocks 1n a frame to the total
number of blocks composing one frame 1s equal to a
predetermined ratio chosen such that refreshing all the
blocks will be completed for about 10 seconds. The period
of refreshing all the blocks 1s referred to as a refreshment
period.

In the case where the refreshment instruction signal 7 1s
active, the data-processing mode selector 8 commands
selection of intra-frame data processing. In the case where
the refreshment instruction signal 7 1s inactive, the data-
processing mode selector 8 commands selection of one of
inter-frame data processing and intra-frame data processing
in response to the mput 1image signal 2 and the prediction
error signal 4. When the selection of the intra-frame data
processing 1s commanded, the switch 10 1s controlled by the
change control signal 9 so that the input image signal 2 will
be selected by the switch 9 to enable the intra-frame data
processing. When the selection of the inter-frame data
processing 1s commanded, the switch 10 1s controlled by the
change control signal 9 so that the prediction error signal 4
will be selected by the switch 9 to enable the inter-frame data
processing.

The quantizer 14 1s of the linear type. As described
previously, the transform coeflicients 13 outputted from the
orthogonal transform device 12 are quantized by the quan-
tizer 14 with the quantization step size represented by the
data 33, so that the transform coefficients 13 are converted
by the quantizer 14 1nto the second transform coefficients 16.
The quantizer controller 31 varies the quantization step size
in accordance with the buffer remaining-code-amount rep-
resented by the signal 21. The quantizer 14 and the encoder
31 are related so that the number of bits of the output codes
18 from the encoder 17 will depend on the quantization step
size used by the quantizer 14. The quantizer 14, the encoder
17, the transmission buifer 19, and the quantizer controller
31 form a closed-loop control circuit which serves to main-
tain the quantity (the amount or the number of bits) of codes

in the transmission buffer 19 at or below a desired quantity.
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As described previously, the signal selection by the switch
29 1s changed 1n response to the change control signal 9.
When the selection of the inter-frame data processing 1s
commanded by the data-processing mode selector 8, the
switch 29 1s controlled by the change control signal 9 so that
the mter-frame prediction signal 3 will be selected by the
switch 29 to enable the inter-frame data processing. When
the selection of the intra-frame data processing 1s com-
manded by the data-processing mode selector 8, the switch
29 1s controlled by the change control signal 9 so that the
zero signal will be selected by the switch 29 to enable the
intra-frame data processing. The output signal 26 from the
switch 29 and the output reproduction signal 24 from the
inverse transform device 23 are combined into the decoded
signal 27 by the adder 25. The decoded signal 27 1s stored
into a store section of the variable-delay frame memory 28.
The variable-delay frame memory 28 has a motion detector
which compares the stored decoded signal 27 and the input
image signal 2, and which detects a motion vector on the
basis of the result of the comparison between the signals 27
and 2. The detected motion vector represents a motion of the
image represented by the input 1image signal 2. The variable-
delay frame memory 28 has a motion compensator which
subjects the stored decoded signal 27 to motion compensa-
fion 1n response to the motion vector, and thereby which
converts the stored decoded signal 27 into the motion-
compensated inter-frame prediction signal 3. The detected
motion vector 1s directly or indirectly used as the moving/
stationary information signal 32.

As described previously, the quantizer controller 31 con-
trols the quantization step size data 33 1n response to the
refreshment signal 7, the buffer remaining-code-amount
signal 21, and the moving/stationary information signal 32.
The quantizer controller 31 will be further described here-
inafter.

As shown 1n FIG. 35, the quantizer controller 31 includes
a ROM 34 storing data representing first different quantiza-
fion step sizes arranged and designed for nonrefreshed
blocks. The buffer remaining-code-amount signal 21 1s fed
to the ROM 34 as an address signal, and the ROM 34 outputs
data 35 of a first quantization step size which varies as a
function of the buffer remaining-code-amount represented
by the signal 21. The first quantization step size data 35 are
fed to a selector 42 as nonrefreshed-block quantization step
size data.

The quantizer controller 31 also includes ROMs 36 and
38. The ROM 36 stores data representing second different
quantization step sizes arranged and designed for refreshed
moving-region blocks. Characteristics of the second quan-
fization step sizes in the ROM 36 differ from characteristics
of the first quantization step sizes 1n the ROM 34. The first
quantization step size data 35 are fed to the ROM 36 as an
address signal, and the ROM 36 outputs data 37 of a second
quantization step size which varies as a function of the first
quantization step size represented by the data 35. The ROM
38 stores data representing third different quantization step
sizes arranged and designed for refreshed stationary-region
blocks. Characteristics of the third quantization step sizes in
the ROM 38 differ from the characteristics of the first
quantization step sizes in the ROM 34, and also differ from
characteristics of the second quantlzatlon step sizes 1n the
ROM 36. The first quantization step size data 35 are fed to
the ROM 38 as an address signal, and the ROM 38 outputs
data 39 of a third quantization step size which varies as a
function of the first quantization step size represented by the
data 35. The second quantization step size data 37 and the
third quantization step size data 39 are fed to a selector 40.
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The selector 40 receives the moving/stationary information
signal 32. The moving/stationary information signal 32
represents whether the block corresponding to the transform
coellicient data 13 quantized by the quantizer 14 agrees with
a moving-image part or a stationary-image part. The selector
40 selects one of the second quantization step size data 37
and the third quantization step size data 39 1n response to the
moving/stationary information signal 32, and outputs the
selected data as refreshed-block quantization step size data
41. Specifically, when the block corresponding to the trans-
form coefficient data 13 quantized by the quantizer 14 agrees
with a moving-image part, the second quantization step size
data 37 are selected by the selector 40. When the block
corresponding to the transform coetlicient data 13 quantized
by the quantizer 14 agrees with a stationary-image part, the
third quantization step size data 39 are selected by the

selector 40. The refreshed-block quantization step size data
41 are fed to the selector 42.

The selector 42 receives the refreshment 1nstruction signal
7. The refreshment 1nstruction signal 7 represents whether
the block corresponding to the transtorm coefficient data 13
quantized by the quantizer 14 agrees with a refreshed block
or a nonrefreshed block. The selector 42 selects one of the
nonrefreshed-block quantization step size data 35 and the
refreshed-block quantization step size data 41 1n response to
the refreshment mstruction signal 7, and outputs the selected
data as the quantization step size data 33. Speciiically, when
the block corresponding to the transform coeflicient data 13
quantized by the quantizer 14 agrees with a nonrefreshed
block, the nonrefreshed-block quantization step size data 35
are selected by the selector 42. When the block correspond-
ing to the transform coefficient data 13 quantized by the
quantizer 14 agrees with a refreshed block, the refreshed-
block quantization step size data 41 are selected by the
selector 42.

As understood from the previous description, 1n the case
where the block corresponding to the transtorm coefficient
data 13 quantized by the quantizer 14 agrees with a nonre-
freshed block, the first quantization step size designed for a
nonrefreshed block and outputted from the ROM 34 is used
by the quantizer 14. In the case where the block correspond-
ing to the transform coefficient data 13 quantized by the
quantizer 14 agrees with a refreshed moving-region block,
the second quantization step size designed for a refreshed
moving-region block and outputted from the ROM 36 1is
used by the quantizer 14. In the case where the block
corresponding to the transform coetlicient data 13 quantized
by the quantizer 14 agrees with a refreshed stationary-region
block, the third quantization step size designed for a
refreshed stationary-region block and outputted from the
ROM 38 1s used by the quantizer 14. Thus, the quantization
step s1ze used by the quantizer 14 1s changed 1n response to
whether the block corresponding to the transform coetficient
data 13 quantized by the quantizer 14 agrees with a refreshed

block or a nonrefreshed block. Therefore, refreshed blocks
eriorating 1n 1image quality.

can be prevented from de
A further description will be given of the relation between

the nonrefreshed-block quantization step size and the
refreshed-block quantization step size represented by the
data 35 and 41 respectively which occur at the same time.
The characters On and Or are now 1ntroduced to indicate the
nonrefreshed-block quantization step size and the refreshed-
block quantization step size respectively. As shown in FIG.
6(a), in the case where the block corresponding to the
transform coeflicient data 13 quantized by the quantizer 14
agrees with a stationary-region block, the refreshed-block
quantization step size Or 1s smaller than the nonrefreshed-
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block quantization step size On as i1s determined by a
downwardly-facing convex function “f”. As shown 1n FIG.
6(b), in the case where the block corresponding to the
transform coeflicient data 13 quantized by the quantizer 14
agrees with a moving-region block, the refreshed-block
quantization step size Or 1s smaller than the nonrefreshed-
block quantization step size On as 1s determined by a
downwardly-facing convex function “g”. The values of the
function “g” are greater than the corresponding values of the

function “f”.

It should be noted that the relation between the
nonrefreshed-block quantization step size On and the
refreshed-block quantization step size Or may be modified as
follows. According to a first modification, as shown 1n FIG.
7(a), in the case where the block corresponding to the
transform coeflicient data 13 quantized by the quantizer 14
agrees with a stationary-region block, the refreshed-block
quantization step size Or 1s fixed at a predetermined mini-
mum value Omin while the nonrefreshed-block quantization
step size On varies. According to the first modification, as
shown in FIG. 7(b), in the case where the block correspond-
ing to the transtorm coeflicient data 13 quantized by the
quantizer 14 agrees with a moving-region block, the
refreshed-block quantization step size Or 1s fixed at a pre-
determined value Omov while the nonrefreshed-block quan-
fization step size On varies. The predetermined value Omov
1s greater than the minimum value Omin.

According to a second modification, as shown in FIG.
8(a), in the case where the block corresponding to the
transform coeflicient data 13 quantized by the quantizer 14
agrees with a stationary-region block, the refreshed-block
quantization step size Or 1s equal to the greater of the
minimum value Omin and the product of a predetermined
positive constant “a” and the nonrefreshed-block quantiza-
fion step size On. The constant “a” 1s smaller than 1.
According to the second modification, as shown in FIG. 8(b)
in the case where the block corresponding to the transform
coellicient data 13 quantized by the quantizer 14 agrees with
a moving-region block, the refreshed-block quantization
step size Or 1s equal to the greater of the minimum value
Omin and the product of a predetermined positive constant
“b” and the nonrefreshed-block quantization step size On.

The constant “b” 1s greater than the constant “a” but smaller
than 1.

The generation of the moving/stationary information sig-
nal 32 will be described heremnafter. As shown m FIG. 9, the
variable-delay frame memory 28 includes a motion detector
80 generating data 81 representative of a motion vector for
cach of blocks composing a frame. The motion vector data
81 are outputted from the motion detector 80 to a comparator
82 within the variable-delay frame memory 28. The motion
vector 1s expressed by a two-dimensional notation having,
horizontal and vertical components X and Y, and 1s denoted
as (X,Y). Data 83 representing a predetermined vector (0,0),
that 1s, a stationary-state-indicating vector, are fed to the
comparator 82. The comparator 82 compares the motion
vector data 81 and the stationary-state vector data 83. When
the motion vector data 81 differ from the, stationary-state
vector data 83, that 1s, when at least one of the components
X and Y of the motion vector differs from “0”, the com-
parator 82 outputs a “1” signal as the moving/stationary
information signal 32. When the motion vector data 81 are
equal to the stationary-state vector data 83, that 1s, when
both the components X and Y of the motion vector are equal
to “07, the comparator 82 outputs a “0” signal as the
moving/stationary information signal 32.
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What 1s claimed 1s:
1. A moving-image signal encoding apparatus compris-
Ing:

a transmission buffer memory;

means for determining a first quantization step size for a
normal block other than a refreshed block on the basis
of an occupied capacity of the buffer memory;

means for determining a second quantization step size for
the refreshed block on the basis of the first quantization
step size;

means for generating a refreshment mstruction signal; and

means for selecting one of the first quantization step size
and the second quantization step size 1in response to the
refreshment 1nstruction signal.
2. A moving-image signal encoding apparatus compris-
Ing:

a transmission buffer memory;

means for determining a first quantization step size for a
normal block other than a refreshed block on the basis
of an occupied capacity of the buffer memory;

means for determining a second quantization step size for
the refreshed block 1n a moving region on the basis of
the first quantization step size;

means for determining a third quantization step size for
the refreshed block 1n a stationary region on the basis
of the first quantization step size;

means for generating a refreshment mstruction signal;

means for generating a moving/stationary information
signal; and
means for selecting one of the first quantization step size,
the second quantization step size, and the third quan-
tization step size 1n response to the refreshment mstruc-
tion signal and the moving/stationary information sig-
nal.
3. A moving-image signal encoding apparatus compris-
Ing:

means for refreshing a portion of 1image data;

means for quantizing information 1n the 1image data with
a variable quantization step size;

means for varying the quantization step size in the quan-
f1zing means 1n response to whether or not the infor-
mation quantized by the quantizing means corresponds
to the refreshed portion of the image data; and

means for, in cases where the information quantized by

the quantizing means corresponds to the refreshed

portion of the 1image data, varying the quantization step

size 1n the quantizing means in response to whether the

information quantized by the quantizing means relates

to a moving 1mage region or a stationary 1mage region.

4. A system comprising a moving-image signal encoding

apparatus and a decoding apparatus, the encoding appa-
ratus comprising.

(a) a transmission buffer memory;,

(b) means for determining a first quantization step size for
a normal block other than a refreshed block on the
basis of an occupied capacity of the bujfer memory;

(c) means for determining a second quantization step size
for the refreshed block on the basis of the first quan-

fization step size,
(d) means for generating a refreshment instruction signal;

(e) means for selecting one of the first quantization step
size and the second quantization step size in response
fo the refreshment instruction signal;
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(/) means for encoding a signal quantized in accordance
with the selected one of the first and second quantiza-

lion step sizes and for outputiing an encoded signal;
and

(g) a decoder apparatus receiving said encoded signal for

decoding said encoded signal.

5. A system comprising a moving-image signal encoding
apparatus and a decoding apparatus, the encoding appa-
ratus comprising.

(@) a transmission buffer memory;

(b) means for determining a first quantization step size for
a normal block other than a refreshed block on the
basis of an occupied capacity of the buffer memory;

(¢) means for determining a second quantization step size
for the refreshed block in a moving region on the basts
of the first quanitization step size;

(d) means for determining a third quantization step size
for the refreshed block in a stationary region on the
basis of the first quantization step size;

(e) means for generating a refreshment instruction signal;

(f) means for generating a moving/stationary information
signal;
(g) means for selecting one of the first quantization step

size, the second quantization step size, and the third
quaniization step size in response to the refreshment

instruction signal and the moving/stationary tnforma-
fion signal;

(h) means for encoding a signal quantized in accordance
with the selected one of said first and second quanti-

zation step sizes and for outputiing an encoded signal,;
and

(1) a decoder apparatus receiving said encoded signal for

decoding said encoded signal.

0. A system comprising a moving-image signal encoding
apparatus and a decoding apparatus, the encoding appa-
rarus comprising.

(a) means for refreshing a portion of image data,

(b) means for quantizing information in the image data

with a variable quantization step size;

(c) means for varying the quantization step size in the
quaniizing means n response to whether or not the
information quanitized by the quanitizing means corre-
sponds to the refreshed portion of the image daita;

(d) means for, in cases where the information quantized by
the quantizing means corresponds to the refreshed

portion of the image data, varying the quantization step
size in the quantizing means in response to whether the
information quantized by the quaniizing means relates
[0 a moving image region or a stationary image region,

(e) means for encoding an output signal of the quantizing
means,; and

(f) a decoder apparatus receiving an encoded signal from
said encoding means for decoding said encoded signal.

7. A system comprising a moving-image signal encoding
apparatus and a transmitting apparatus for transmitiing an
output signal of the encoding apparatus,

the encoding apparatus comprising.
(a) a transmission buffer memory;

(b) means for determining a first quantization step size for
a normal block other than a refreshed block on the

basis of an occupied capacity of the buffer memory;

(¢) means for determining a second quantization step size
for the refreshed block on the basis of the first quan-
fization step size;
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(d) means for generating a refreshment instruction signal;

(e) means for selecting one of the first quantization step
size and the second quantization step size in response
fo the refreshment instruction signal; and

(f) means for encoding a signal quantized in accordance
with the selected one of said first and second quanti-
zation step sizes and for outputting an encoded signal,;

the transmitling apparatus cCoOmprising

(g) using means for transmitting the encoded signal as an
output signal of the encoding apparatus.
8. A system comprising a moving-image signal encoding
apparatus and a transmitting apparatus for transmitiing an
output signal of the encoding apparatus,

the encoding apparatus, COmprising.
(a) a transmission buffer memory;,

(b) means for determining a first quantization step size for
a normal block other than a refreshed block on the
basis of an occupied capacity of the buffer memory;

(c) means for determining a second quantization step size
for the refreshed block in a moving region on the basts
of the first quantization step size;

(d) means for determining a third quantization step size
for the refreshed block in a stationary region on the
basis of the first quantization step size;

(e) means for generating a refreshment instruction signal,;

(f) means for generating a moving/stationary information
signal;

(g) means for selecting one of the first quantization step
size, the second quaniizaiion step size, and the third
quaniization step size in response to the refreshment

instruction signal and the moving/stationary informa-
fion signal; and

(h) means for encoding a signal quantized in accordance
with the selected one of said first and second quanti-
zation step sizes and for outputting an encoded signal;

the transmitling apparatus coOmprising

(i) using means for transmitting the encoded signal as an
output signal of the encoding apparatus.
9. A system comprising a moving-image signal encoding
apparatus and means for transmitting an output signal of the
encoding apparatus, the encoding apparatus comprising.

(a) means for refreshing a portion of image data;
(b) means for quantizing information in the image data
with a variable quantization step size;

(c) means for varying the quantization step size in the
quaniizing means in response to whether or not the
information quanitized by the quantizing means corre-
sponds to the refreshed portion of the image daia;

(d) means for, in cases where the information quantized by
the quantizing means corresponds fo the refreshed
portion of the image data, varying the quantization step
size in the quaniizing means in response to whether the
information quantized by the quaniizing means relates
[0 a moving image region or a stationary image region,

(e) means for encoding an output signal of the quantizing
means; and

(f) means for using an output signal of the encoding
means as the output signal of the encoding apparatus.
10. A moving-image signal encoding apparaius cOmpris-
Ing:
means (1) for generating an inter-frame prediction error
signal (4) from an input image signal (2) and an
inter-frame prediction signal (3);
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selecting means (10) for selecting one of the input image
signal (2) and the inter-frame prediction error signal
(4);

control means (31) for determining a quantization level
(33);

quantizing means (14) for quantizing the signal selected

by the selecting means in response to the quantization
level determined by the control means; and

means (7, 8, 9) for interlinking said selecting means (10)
and said control means (31) so that the quantization
level (33) determined by the control means (31)
depends on which of the input image signal (2) and the
inter-frame prediction error signal (4) is selected by the
selecting means (10),

further comprising a transmission buffer (19) following the
quaniizing means and outputting a buffer remaining-code-
amount signal (21), wherein said control means (31) varies
said quantization level (33) in response to the buffer
remaining-code-amount signal (21).

11. A moving-image signal encoding apparatus compris-
Ing.

means (1) for generating an inter-frame prediction error
signal (4) from an input image signal (2) and an
inter-frame prediction signal (3);

selecting means (10) for selecting one of the input image
signal (2) and the inter-frame prediction error signal

(4);
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control means (31) for determining a quantization level
(33);
quantizing means (14) for quantizing the signal selected

by the selecting means in response to the quaniization
level determined by the conirol means; and

means (7, 8, 9) for interlinking said selecting means (10)
and said control means (31) so that the quantization
level (33) determined by the control means (31)
depends on which of the input image signal (2) and the
inter-frame prediction error signal (4) is selected by the
selecting means (10),

further comprising means (28) for generating a moving/
stationary information signal (32) representative of moving/
stationary information related to the input image signal (2),
wherein said control means (31) varies said quantization
level (33) in response to the moving/stationary information
signal (32).

12. The moving-image signal encoding apparatus of
claim 10, further comprising means (28) for generating a
moving/stationary information signal (32) representative of

moving/stationary information related to the nput image
signal (2), wherein said control means (31) varies said
quantization level (33) in response to the moving/stationary
information signal (32).
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