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3 a quantization coder; 4 a coding unit; 5 a quantization
decoder; 6 a inverse transform unit; 7 adder; 8 a frame
memory; 9 an adaptive coding control unit; 10 a transm1551on
channel and 11 a decoder.

Operations of the system depicted in FIG. 5 will next
be described. On the transmitting side, a difference signal
between a digitized input image signal 100 and a predictive
signal 101 which is a previous frame signal of the frame
memory 8 is obtained by the subtracter 1. The thus obtained
difference signal is defined as a predictive error signal
102. The predictive error signal 102 is transformed into
a transform coefficient 103 of a frequency domain in the
transform unit 2 by a transform function such as, e.g., a
discrete cosine transform. The transform coefficient 103
is quantized to a .discrete level (hereinafter referred to
as a quantization level) 105 by the quantization coder 3 in
accordance with a quantization step-size 104 provided by the
adaptive coding control unit 9. A code is allocated to the
quantization level 105 by means of the coding unit 4, as a
result of which coded data 106 is transmitted together with
information of the quantization step-size 104 to the trans-
mission channel 10. The transform unit 2, the quantization
coder 3 and the coding unit 4 are combined to constitute a
quantization coding module. A decode transform coefficient
107 is obtained from the quantization level 105 by the quan-

tization decoder 5, employing the quantization step-size 104.
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quantization decoding module consists of the decoding unit
20 11, the quantization decodér's and the inverse transform
unit 6 on the receiving side. The decode predictive error
signal 113 is added to a predictive signal 114 by the adder
7. The thus added signal is outputted as a decode signal
115 and at the same moment held in the frame memory 8 to be
25 used as a predictive signal 114 of the next frame.

The quantization coder 3 for effecting the
quantization as the quantization step-size 104 is adaptively
controlled will hereinafter be described. Each dynamic
range of the digitized input image signal 100 and the

30 predictive signal 101 is from 0 to 255, i.e., 8 bits. 1In
this case, the dynamic range of the predictive error signal
102 is from -255 to 255, viz., 9 bits (1 bit of which
is a sign bit). The 9 bit predictive error signal 102 is
arranged in (8 x 8) blocks and transformed into the trans-
35 form coefficient 103 of the frequency domain of a 2 dimen-
sional discrete cosine transform. In consequence of this,
_ the dynamic range of the transform coefficient 103 ranges
from -2048 to 2047, i.e., 12 bits (1 bit of which is a sign
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is the quantization index. Here, g 1s the positive even

15 number. Turning to FIG. 6, there is shown a quantization
characteristic in this case. 1In FIG. 6, the horizontal axis
indicates the decision level of the quantizer, while the
vertical axis indicates the reconstruction value. For

| example, when the transform coefficient CO is prescribed

20 such as 3g £ CO < 4g, CO is quantized to 3.5 g, and the
quantization index, which undergoes a coding transmission,
becomes 3. More specifically, as illustrated in FIG. 7,
when the quantization step-size g is set to 32, the
transform coefficient CO, which is prescribed such as

25 84 5 CO < 96, is quantized to a reconstruction value 80.
A magnitude of the quantization step-size corresponds to-
the fineness of the quantization. The quantization becomes
less fine with the increasing quantization step-size g.
A difference (quantization error) between the input value

30 and the reconstruction value increases, thereby causing a
deterioration in the quality of the decoded image. The
dynamic range of the input value is, as discussed above,
fixed. Therefore, when the quantization step-size g is
large, the dynamic range of the coded quantization index

35 decreases to thereby reduce the amount of information to be
transmitted. When the quantization step-size g is, e.g.,
16, the dynamic range of the quantization index ranges from
-128 to 127. In contrast, when the quantization step-size g
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There arises, however, the following problem inherent
in the prior art adaptive quantization coder/decoder having
the above—descriheq construction. There exists a possibil-
ity that the reconstructiom value outputted when changing

20 the quantization step-size ‘exceeds an allowable range
of inputting at the next stage. For instance, a value-
outputted from the quantization decoder in the quantization
decoding module rises beyond the allowable range, resulting
in a failure of operation.

25 Accordingly, it is an object of the present inven-
tion, which has been devised té cbviate the foregoing
problem, to provide an adaptive quantization coder/decoder
wherein a reconstruction value to be outputted does not
exceed an allowable input range of the next stage, and no

30 operation failure occurs.

The adaptive quantization coder/decoder according
to the present invention is characterized by providing a
limiter in a quantization coding module so that a reconstruc-
tion value of a quantization level is not in excess of a

35 predetermined allowable range, or providing a limiter in a
local quantization decoding module so that an output signal

_ level falls within a predetermined allowable range, or
providing a limiter in a quantization decoding module so
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oderation failure occurs he adapti ve %uan i zati on coder/decoder accord-
will become apparent during he following discussion taken
in conjunction with the accompanying drawings, in which:
15 - FIG. 1 is a block diagram showing a first embodiment
of an adaptive quantization coder/decoder according to the

present invention;
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FIG. 2 is a block diagram showing a second embodiment
of the adaptiee quantization coder/decoder of the invention;
20 FIG. 3 is a chart illustrating a characteristic of a
limiter A provided in a quantization coding module according
to the present invention; '
FIG. 4 is a chart illustrating a characteristic of a
limiter B provided in a quantization decoding module or a
} 25 local quantization decoding module according to the present
invention;
FIG. 5 is a block diagram depicting a prior art
adaptive quantization coder/decoder;
FIG. 6 is a chart of assistance in explaining a
30 quantization characteristic; and |
FIGS. 7 and 8 are explanatory charts each showing the
quantization characteristic when quantization step-sizes are
set to 32, and 30, respectively.

35 Illustrative embodiments of the present invention
will hereinafter be described with reference to the accom-
. panying drawings. In a first embodiment shown in FIG. 1,
the numeral 12 represents a limiter A provided in a
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gflgh%fn%ﬁplﬁ;age is judged from the quantf’ation step-size

104 and the quantization level 105 by means of the limiter A

12. If greater than the dynamic range, there is outputted a

quantization level 118 restricted closer by 1 level to the

15 origin. To be specific, as illustrated in FIG. 3, when the
quantization step-size g is 30, a transform coefficient
ranging from 2010 to 2047 is quantized to 2025. FIG. 3
shows a case where the transform coefficient is positive.

In the case of being negative, the transform coefficient
20 ranging from -2010 to -2048 is likewise quantized to -2025.
An operation of the limiter B provided in the quan-
tization decoding module depicted also in FIG. 1 will be
described with reference to FIG. 2. Inputted to the limiter

ﬁ 'B 13 is a decode transform coefficient 112 conceived as an
25 output signal from a quantization decoder 5 of the decoding
module. If a value thereof exceeds the allowable dynamic
range, the value is restricted to fall within a dynamic

- range of the transfbrm coefficient. A transform coefficient
118 thus restricted is then outputted. In accordance with a

30 second embodiment shown in FIG. 2, instead of the imiter A
of the quantization coding module depicted in FIG. 1, a _
decode transform coefficient 107 of the quantization decoder .
5 is restricted within the allowable dynamic range by the
limiter B 13 in the local quantization decoding module.

35 A transform coefficient 117 thus restricted is outputted.
Namely, in the limiter B, as illustrated in FIG. 4, when the
quantization step-size g is 30, the transform coefficient
ranging from 2040 to 2047 is outputted as a numeric value

har acteri
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G 3, whepdihg aiédnlieZdr @ReSteRall §Ralitization decoding module;
or the limiter B is provided in the quantization decoding
module. With this arrangement, the reconstruction value of

15 the discrete level due to the quantization decoding does not
exceed the allowable range of the input signal of the next
stage; or alternatively the output signal level falls within
the allowable range. This in turn prevents any operation
failure from occurring when effecting the quantization

op-

20 decoder.

Although the illustrative embodiments of the present
invention have been described in detail with reference to
the accompanying drawings, it is to be understood that the

present invention is not limited to those embodiments.
A 25 Various changes or modifications may be effected therein
by one skilled in the art without departing from the scope
or the spirit of the invention.

/‘\

////////// //////l/ /Daced




2025, FIG 3 shows a case where the transformcoefficie ] itive. In

the case of being negative, the transform coefficie from-2010 t
-p048 is |likew se quantized to -2025. operati oh ’ W#ﬂ”ﬂﬂwm
ovided in the quan- tization decodi ng’ nodul e depi ct | 1wl

ts 30, a transformcoefficient ranging from 2010 to 2047 is quantized to <:(
0

I
described. with reference to FIG 2. Inputted to the limter B 23 is a
code trarfs¥a¥ms coefficient 112 conceived as an output signal froma

ant i zat i on decodgy &' cdet NeorIScafl fls SPALLP- rhingryphiify | BEcRofs exceeds

p

b

d

q

the all ow abl e dynanm c range, va ue Is restricted to in a
dynani ¢ rangkebta hie“?‘ﬂ‘én%#%‘?%%o‘éff‘?-cﬁe‘hjeteAw‘t’i’@lnjsen$61iln‘i’l50‘é¢4ﬁ'@:1%mg 118
t
e
c
t
b
c
|
t

us restrigsed éécﬁhﬁﬂp@ﬂt§yéﬁ@ﬂ tdNa d1s§ret@Cp@vdﬁnﬁﬁlwét£d \Zaauka
odi ment shown in tead of the limter §+€%E?}q antlzatlon

di ng ndd- v%¥%13%p?c?%ﬂthz¢$¥9nlst%Pd%%B%ep?Yaﬁ§¥6r %Hﬁ 107 of

e quanti zaigwal (ecoder 5 is restricted within the allowable dynam c range

the limter B 13 i c A transform

ef ficient 117 th%% $%%$§ c? ®$a€9%€%%€$§eggdggn§$§$9ig?€§e limter B, as
ilfustrated in FI@ auanhirpathengiientcedingnssidpinput gigsalohyt he
rgnsformc gﬁtgkfﬂ% £2081 DY hE£ 081 204P; to 2047 is outputted as a nuneric

ue of 20 7. FIG denonstrates a case where the transform coefficient
i s| posi#Pve. In the tagelodegedhug aoaul ¢efor neeRpEALIBENR choCRE fdesde

rahgi ng frogygr@#0rtem- aoéﬁanﬁiééa1ba1ha 8Pt patd iﬁﬁueSsiéﬂéﬁ and
actordance with the first and sec ers. are

FNFNWded respecti V&l r%ﬂetﬂ%m?F%n§ﬂ¥t?Fﬂﬁg ds?éée}QFﬁb g?ﬂ%é of Lgnat

sygtem Howev- characterized in that said quantization coding module
includes a means for coding, when-a reconstruction value of
15 a discrete level geherated after being quantized exceeds a
predetermined allowable range, éaid reconstruction value
into a discrete level closer by 1 level to an origin within
said allowable range. : |
2. The coder as set forth in Claim 1, wherein said
20 quantization coding module is composed of a transform unit
for receiving and linearly transforming a difference signal
between said input signal and said local decode signal, a
quantizer for receiving and quantizing a signal from said
transform unit, a limiter for restricting an output signal
25 from said quantizer within a predetermined allowable range
and a coding unit for receiving and coding a signal from
said limiter.
3. In a coder for compressively transforming each of
digital input signals of a finite word length by quantizing
30 said each input signal to a discrete level while adaptively
varying a quantization step-size per said digital input
signal, "
an adaptive quantization coder comprising:
a quantization for coding said input signal by
35 quantizing said input signal;
a local decoding module for generating a local decode

-signal from a quantized value of said input signal; and
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er, ‘the effects are, as a matter of course, exhibited by providimg—the
timter on one side alone.. As di scussed above, acc esent in-
vention, the limter Aor Bis provided in the qua m ,'H]M nodul e
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In the quantization de- coding nodul e. %Vth this arrangenent, the
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In a decoder for decoding a coded signal compres-

sively transformed by quantizing each of input signals of
a finite ward length to a discrete level while adaptively
15 varying a quantization step-size per said digital input
signal,
an adaptive quantization decoder comprising:
a quantization decoding module for generating a
decode signal after receiving a coded signal; and
20 a frame memory for sStoring said decode signal,
characterized by further including a means for limit-
ing an'output signal level of said quantization decoding
module within an allowable range. .
u ' 6. The decoder as set forth in Claim 5, wherein said
1 25 quantization decoding module is composed of a decoding unit
for receiving and decoding said coded signal, a quantization
decoder for receiving and reversely quantizing a decode
signal from said decoding unit, a limiter for restricting
said output signal from said quantization decoder within a

30 predetermined allowable range and a inverse transform unit
for receiving and inverse transforming a signal from said .-
limiter. _

7. In an adaptive quantization coding/decoding system
consisting of a coder for compressively transforming each of

35 digital input signals of a finite word length by quantizing
said each input signal to a discrete level while adaptively

~varying a quantization step-size per said digital input
signal and a decoder for decoding a coded signal,
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when a reconstruction value of a discrete |evel QEHEFEFEH*ETTET‘bEan
quanti zed exceeds 3, aaHQﬁk&{ &d al I owabl e rang c- tion
value into a di scre by 1 level to aﬁ'”ﬁf”!ﬂﬁ@,ﬁ!ﬂal d
al | owabl e range, .sai r (12) being arramged out put

of said quantlzatlo nd the Th0-put of sald coding unit ¢4), the

out put of said first I|n1ter be| ~supplied to hb é %élon decoder. 2.
Coder for conpreSS|VEFy1@P59§?%@ H@h%ﬁiﬁt%¥lﬁ?% Yt%ﬁ €5ignals of a

finite word {geptiliRy:quantizing said each input S|gnal to a discrete | eve
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signal, characterized in that said | ocal decodi ng nodul e ingludes. a second
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range, said reconstruction value into a discrete level
closer by 1 level to an origin within said allowable range,
said decoder including:
- a quantization decoding module for generating a
15 decode signal after receiving said coded signal; and
a frame memory, for storing said decode signal,
said quantization decoding module having a means for
limiting an output signal level of said quantization decod-
ing module within an allowable range.
20 8. In an adaptive quantization coding/decoding system
J consisting of a coder for compressively transforming each of
digital input signals of a finite word length by quantizing
said each input signal to a discrete level while adaptively
varying a quantization step-size per said digital input
n 25 signal and a decoder for decoding a coded signal,
J the improvement characterized by said coder
including: |
a quantization coding module for coding said input
signal by quantizing said input signal;
30 a local decoding module for generating a local decode

signal from a quantized value of said input signal; and

a frame memory for storing said local decode signal,
said local decoding unit having a means for limiting a
signal level to be outputted within a predetermined allow-

35 able range,

said decoder including:

a quantization decoding module for generating a
decode signal after receiving said coded signal; and




inverse transformunit (6). 3. The coder as set +fﬁ%*%4++{#{&ﬂ%4f£#—2
wherein said transformunit (2) receives and I|nearlﬁ t ransf or ns

- difference signal between said input signal and sim Imﬂgllﬁﬂﬂl ﬂltl gnal .

4. Decoder for decoding a coded signal ;gonpressiv
guanti zi ng each of input signals of an inite word Iengt di's- crete

level while adaptivelrnkankhBgya BHagtbedng! 'sQ@dSH%anbng.Eﬁéésa' d digital
I nput signal, conprising an adaptive quantization decodin ule for

generating a decoéél§|@H&Ptéﬁﬁéﬁoﬂede6éﬂﬁpﬁgdeBéGean§95H8Faté6ﬁpP|S|ng a

decodi ng Uﬂx'efan(e ¥br, 1amd4ankl aat batpdecedehalS1kvendo@nsaidegaantigast orm
unit (6') ' 11 code signal

* characte %ﬁfogﬁpﬁh@ggpﬁelﬂ&kﬁéoraﬁ%%ﬁégﬂﬁﬁﬁkgfg§f§“) for limting an
out put §|gmal | evdin @f quandiguadbinzebider /decodedi fornodmpeewstirebyan
o ouane -3 eslte B ATy Tpab sk ghB Bl RS RV kg o
(6'). into a discrete level,
an adaptive quantization coder/decoder for effecting
the quantization while adaptively varying a quantization
10 . step-size per input signal, characterized by:
a quanfization coding module including a means for
coding, when a reconstruction value of said discrete level
d exceeds an allowable range of said input signal, said recon-
struction value into a discrete level closer by 1 level to
15 an origin within an allowable range; or _
a quantization decoding module including a means for
limiting an output signal level within an allowable range.
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