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Finally, the vector quaianehg described in the above references. nrymbers.
(4) ',tt T:--he:::invention' relates to an'image encod-  (5) have been
applied to an Image;enoodingo'ap- ing/decoding sy stem comprising a
transmission ap-  paratus of the applicants described in EP-A-188 ': : '' :
. ratus for encoding and compressing data to be   s   269, to be considered
under article 54(3) EPC. A ' .,:  -ansmltted anc a receiving apparatus for
decoding  transmissin apparatus and a receiving apparatus and 'reproducin
the data.                        for an Image encoding/decoding system
using' de- The Invention utilizes the so-called vector    tails of the
systems as described In EP-A-1 88,269 quantizaflon technique and is
applicable.to fields  wili now be described in connection with Figs;. 1 to
such as TV conference systems and TV telephone   to  3D of the accompaning
drawlings. systems..                                             The
conventional Image encodIng/transmitting As: a result of the remarkable
advance of the   apparatus, as shown in FIG. 1, Includes a subt~rac- . :.
:- image processing technology in recent years, there  tor 1 for obtaining
a difference between.:an Input *" '.,,-:have been made various attempts to
put, for exam-  signal Si such ,as an Image signal and an estima- pie, TV
conference systems and TV telephone   is  tion signal Ss for outputting an
estimated error systems to practical use by mutually and bidirec-   signal
S2, a movement detecting circuit 2.for corn- -tionally' transnitting- Image
information. In such  paring.a threshold value T with the estimated error
4echnological f~elds, the quantization technique has  signal 82 to detect;
a movement or a: change and been .used in-which the: image signals as: the
ana-  for generating. and outputting a: movement,:or log -quantity are
classified into a finite number of  20  change detect signal S. and a
differential signal levels 'changing in a discrete fashion within a fixed
S4, a. quantization circuit 3 for quantizing the move- : -' .width and* a.
uLique value .is assigned to each of  ment or change detect signal Sa and
the .differen- these levels. PFarticularly, there has been a consid-  tial
signal. 84 to output a quantization signal S5, a erable advance in the
vector quantization technique  variable length encoder 4 for generating
from the - . 0   in which a plurality of samples of the Image signals  25
quantization signal 85 an encoded signal* S with a ..are grouped ih blocks
and each block thereof is   variable length and for outputting the encoded
s9g- '-'. -. .. mapped onto la pattern most similar thereto in a  nal Ss, a
transmission data buffer circuit 5' for multidimensional signal space;
thereby accomplish-  temporarily storing the encoded :signal S6 and for
:..;ing the'quantigation.          ,                 outputting tee encoded
signal:S6 .,tothe transmls- The studylof the vector quantization technology
3o  sion sidea local decoding ircuit. 6. for!generatng 'has been described
in the following reference ma-  a reproduced differential signal S7
from.the quan- > terlalsf, or exalnple.                           tization
signal Ss delivered.fromr the quantization ;..'..:(1),"An Algorithm. for
Vector Quantizer Design"  circuit 3 and outputting the reproduced or
regener- * by Y. Linde, A. Buzo, and R. M. Gray (IEEE     ated differential
signal S7, an adder 7 for:achieving .   TRANSACTION ON COMMUNICATIONS, Vol.
36  an addition on the reproduced differential signal S7 COM.28, No. 1,
January 1980, pp. 84 - 95)       and the estimation signal Si and for
outputting a -(2) "On the Structure of Vector Quantizers" by   reproduced
input signal Ss, anmestimating circuit 8 ,. A . Gersho (IEEE TRANSACTION ON
INFORMA-       for outputting an estimation signal S. based on the TION
THEORY, Vol. IT28, No. 2, March 1982,       reproduced Input signal Ss, and
a threshold gen- pp. 157 - 166)                              4o  erating
circuit 9 for monitoring the amount of. the (3):' Speech Coding Based Upon
Vector Quan-     encoded signal S6 accumulated 'in the transmission
tization" by A. Buzo, A. H. Gray Jr., R. M. Gray  data buffer circuit 5 and
for generating an appro- and J. D. Markel (IEEE TRANSACTION ON
priate threshold value T. ACOUSTICS, SPEECH, AND  SIGNAL PRO-
The movement detecting circuit 2 comprises, * CESSING, Vol. ASSP28, No. 5,
October 1980,  45  as shown in FIG. 2, an absolute value circuit 10 for pp.
562 - 574)                                  calculating the absolute value
1821 of the estimated Moreover, the following U.S. Patents have    error
signal S2, a comparing circuit 11 for effecting been obtained by the
assignee of the. present    a comparison between the. absolute value; 1S21.
of invention.                                      the estimated error
signal S2 and the threshold (4) US-A-: 4,558,350 "VECTOR QUANTIZER",  5o
value T and for outputting the movement or change Murakami
detect signal Sa, and a zero allocator 12 for allot- (5) US-A- 4,560,977
"VECTOR QUANTIZER",         ting 0 and outputting 0 as the differential
signal S4 Murakami 'et al.                                when the movement
or change is not detected as a Further  references  describe  differential
result of the comparison in the comparing circuit pulse code modulation
systems (DPCM  sys-  66  11. The movement detect signal Sa' is converted
tems), namely                                   into a running record R by
use of'the running (6) US-A-4,562,468 and                          length
encode. table 4a' to generate serial data.-'In (7) DE-A-33 31 426.
addition, only when the movement 'detect signal' Ss 2  
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indicating ;the validness, the quantization signal  differential signal S4
based onkthe estimatedlerror. S5 is converted into a variable-length record
signal S2 calculated by the subtractor 1i .; ' : i through the
4ariable-length encode table 4b to gen-     A detailed description will"b-
given of the op- erate serial data (FIGS. 2B - 2C). Reference nu-
eration bof the movement: detecting crcuit: 2 by : meral 4C indicates a
multiplex operation control   5   referring to FIG. 2. :The allottihg
absolute.value section.                                             circuit
10 obtains the. absolute, value-of theres- In contrast to the configuration
on the transmis-  timated error signal S2 and then the comparison sion side
of FIGS. 1 - 2B, the configuration on the  circuit 11 achieves a comparison
between the ab- reception side Is shown in FIGS. 3A - 3B. In FIG.    solute
value JS2 I of the. estimated. error.signal S2 3A, the equipment on the
-reception side Includes a   10  and the threshold value. T; generated by t
thethresh- receiving data buffer circuit 13 for receiving and for  old.
value generating circuit 9.'. temporarily storing the encoded signal SG
delivered     The movement detection signal S: is output in from the
transmission data buffer circuit 5 on the   conformity with the following
conditions. transmission side, a variable length decoder 14 for decoding
the encoded signal Ss stored in the re-   is   S. = O (invalid)  1S21 < T
celving data buffer 13 to output a reproduced quan-  Ss = 1 (valid)  1S21 2
T: tization signal Si1, a local decoding circuit 15 for. \   outputting a
reproduced differential signal S12       When the movement or: change Is
not detected, based on the reproduced quantization signal Sit,     namely,
for "S3 = 0o, zero'allocator 12 outputs "0" an adder cIrcuit 16 for
obtaining the difference   20  forthedifferentialsignal84. between the'
reproduced differential signal S12 and     On the other hand: the
quantization circuit 3 the reproduced estimation signal SIa and for re-
converts the inputted differential signal 84 accord- producing toe input
signal Si4 which corresponds     ing to an arbitrary characteristic
Theivariable en- to the reproduced input signal So on the transmis-
coding circuit 4 receives the quantization signal 85 sion side, ah'd an
estimating circuit 17 for output-  25   only when the movement::detection
signal; Sa. is ting the reproduced estimation signal Sa.            valid
namely, for "Ss = 1." land  for example, After the encoded signal Sr (which
has under-    conducts a run-length encoding .on.the movement gone
multiplexing in the variable-length encode cir-  detection signal So.. For
the quantization signal S5, cuit 4) is received by the receive buffer
circuit 13,  a code having a smaller.code length is.assigned to the data
is' distributed to the respective decode   so   a value In the
neighborhood. of "O" for 'which the tables of variable codes under control
:of the mul-  generation frequency' is high .and thenwthe code is tiplex
separation control circuit 14d; As a result of  stored in the transmission
data buffer circuit.5 'The the decoding, the movement detect signal and the
transmission data buffer circuit 5.outputs-the accu- quantization signal
are attained. Moreover, when     muated datum- as the: encoded sigrnal' Sto
a. the decoded movement detect signal indicates the   35  transmission
line. The" threshold generating circuit invalidness ;( = ""), the
quantization signal is reset  9 monitors the accumulated amount Wof the
.trans- to "0" by the flip-flop 14c, thereby outputting the  mission data
buffer circuit 5 and further' controls output Si a FIG. 3B).
the  generation amount of the encoded data by Next, the operation on the
transmission side     generating an appropriate threshold value. will be
described with reference to FIGS. 1 - 2.  40    Next, the operation 'on
:the reception side will Assuming first the non-effective error in the
be described with reference to: FIG. 34 The receiv- movement detecting
circuit 2 to be d, the estima-   ing data buffer circuit 13 first receives
the encoded tion coefficient to be applied to the reproduced     signal Ss
(undergone the variable length encoding input signal Ss in the estimating
circuit 8 to be A,  on the transmission signal) and outputs the signal and
the delay of the time t to be Z. the following   45   Sr to the variable
length' decoder 14. Only' when relationships are satisfied.
the movement detection signal s3 (undergone the decoding operation)
indicates 'the validness; the S2 = SI - S9
variable length decoder 14 outputs the reproduced S4 = S2 + d
quantization signal SI,. If the movement detection S7 = S4 + Q
60  signal S. indicates the invalidness; the variable S8 = S7 + S9 = Si + Q
+ d                            length decoder 14 outputs "o0. 'Next, the.
'local Ss = A * SB * Z-t                                    decoding
circuit 15 decodes the reproduced quan- tization signal Si, and outputs the
reproduced dif- The subtractor 1 calculates the estimated error
ferential signal S12 to the adder 16. The' adder 16 signal S2 Representing
the difference between the   6s   adds the reproduced differential signal
Si2 to the input signal Si and the estimated signal S9, where-  reproduced
estimation signal Si  fromr the estima- as the movement detecting circuit 2
outputs the      tion circuit 17 thereby to reproduce the input'signal
movement or change detection signal S. and the       Si4. 
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088 81                        :6 I'The  prto  to eaffect the: data
compression.        buffer.circuit for stoing  eeyddt;a  aib9~
'~. and.'..  trnmsinb   s  ftedifferential signal is            lngth
decoder for, decoding ..code)d. motion ';.detect-~ referred to -as the
differential pulsescode modula-     ing sinls an   oe   uatzdsgnlhc are.
..tion (to be. abt~eIatd. as DP.CM herebelow) sys-       included in. the
received: data,i `and; ouptiga "regenerated: quantized signal'.in ,'case
the mottio :However,: in the image encoding/transmitting        detecting
signal is inactive. condition: a* local de- apparatus usIn~g the DPCM
system, the' variable        coding circuit for decoding said 'regenerated,
quan" -length' encodi~ng is achieved on the datum,-which is   tized signal;
'.is characterized: by.: aithreshold 'qom-i judged .to be-Offective at.:the
step of the variable     pstinrgeaion circuit forjudging the.-polair-
length -encodlr~g; consequently, as: the threshold:  io  'ity of a'
regenerated .compensated differencesga value increasds  the code having a
:short: code         regenerated by said, local decoding circuit,. and
length to be- assigned in the neighborhood of "0"       rengerating a
d~ifferential signaliby' .adding a'. re- 'cannot be gerjerated and hence
the efficiency of       genereated modified threshold value attached the
thwehecoding: ip deteriorated; moreover,. there. has    judged polarity to
a value of said regenerated com-~ been a probl~m  that 'as the threshold
value be-   ia   pensated differential: signal;:.wherein said: variable
comes greater' the precision of the' quantization is    length decoder
-regenerates a motion ~detecting' sig- -not'imp roved. tor the quantization
characteristic of   nal, a quantized signal and-a 'threshold4 value for:
he'quantizatlon circuit in the circuitry on the trans-    the threshold'
.compensation 'regeneration circuit,' :mission side e~ven when: the dynamic
'ranige of the     and said local: decoder regenerates, the compen-,
effective-daturrd is narrowed.                     20   sated differential.
signal -by decoin  the.qatie It is theretore'an' object of the present
invention  sgal toprovide 'Arn' image encoding/decoding' 'syste
ThGrsnMivninwilb   parn             "rmthe .comprising a
transmission:.apparatus for':encoding      folwn-ealddsrpin ae
nconjunction :,.and~ compresling -data to be transmite  an
ihteacmpanying drawings' .in which:.. -receiving apparatus for decoding and
reproducing   25     FiG..1" is ablock diagram. showing te configura- the
data, utiuizpng a code. with a short code length.      tion on the
transmission side of the 'prior: art regardlss of he magnitude of the
threshold value,       iae encoding/.transmittinig apparatus utilizing and
in which t;e quantization error is minimized by       'the DPCM system;.
use of a quar~tizatlonw characteristic corresponding        I. Ai    lc
iga   lutaigadtie 'to thet theho3vlu.0
configuration of the movement detectingcrci -Accordingj to the
invention-the transmission ap-       of FIG.-1 :FIG. 2B isa ' block.
diagram Illustrating paratus for:s:chasytm  comprising a transmis-
'.a. detailed - configuration of the- evariable-length in.data :buffor
circuit -for storing data to be trans-  -encode: circuit. 4, .FIG. 20 is
.a: schemnatlc dia- mitted; a thre hold generating circuit for generating
gram illustrating an example of:;the multiplexing :'a 'threshold vrlue for
'motion detection: responsive   35  of the circuit of FIG. 1;'- to . an
amount value insaid transmission data buffer       FIG.: 3A is. a block
configuration: diagram, depict- rx,;.~; Orcult;: a motion detecting circuit
forsoutputting a.   'ing the reception side of~ the:. prior 'art; 'image
difretal' sigbial based on a predicted error signal
encoding/transmitting. apparatus, ;FIG. 3B 'is -a. :.and a: motion
detection signal based on a compar-         block  diagram showing the '
details  of the vanl- "7ing result 'be enthe: predicted errors'signal and
40    able-length decode circuit of FIG. 3A;, the threshold vaue: a
quantization circuit for quan-       FI.4  sabock configuration diagram
show- tizing input s gnals; a variable length encoder for        ing the
configuration of the: apparatus on the encoding the output of said
quantizatiion circuit and      transmission -side of the first embodiment
of the said motion c~tection signal; is characterized by a        Image
encoding/transmitting apparatus using the threshold' co pensation'circuit
for judging the po-   4s   DPCM system according to the present lnven-
"larity of sai.l differential signal, changing said        tion, FIG. 4B is
a block configuration diagramn threshold val~~e into a modified threshold
value           showing in detail the variable-length encode cir- having a
pol~rity corresponding to the' judged po-         cuit 4, FIG. 40 is a
schemnatic dagramn iliustrat- larity, and o~tputting a compensated
differential          Ing an example of the encoding. format of FIG.
signal: repres inting the difference between the val-  so  4A; .. ue of
~said di ferential signal and the value of said      FIG. 5A is a schematic
block diagram illustrating modified  thre ;hold value; wherein said
quantization      the details of the threshold compensation circuit
~circuit quarnties the compensated differential sig-       of FIG. 4A,
FIG.~ 5B Is a block: diagram illustrat- !nal, and said variable length
encoder encodes the         ing in detail the polarity juidge circuit 19 of
FIG. output :of Saili quantization circuit, the. motion de-   55
AFG50Iabckdgrmsoigndetail tecio  sina an  sid threshold value
h polarit adder circuit o  IG  A 



...According to the invention -the receiving ap-         FIG. 6A is a
block. configuration 'diagram show~- paratus of thO system. comprising. a
receiving data       ing -the' construction;o  h  apparatus 'on t.he 4    *
7               EP 0 249.086 B1                    :8 .reception side
according to the first embodiment      In FIG. BAi reference :numeral 22.
denotes a of FIG. 4A, FIG. -6B is a. block diagram showing  threshold
compensation' regeneration circuit i for the configuration of the
variable-length decoder  generating the regenerated differential signal.
S28 as an appratus on-the reception side;             from the
detection:signal 817 -output from the van- '.FIG 7A is a schematic block
diagram'depicting    5   able length decoding circuit 14, the
threshold:value 'the configuration of the threshold compensation   T, and
the regenerated- compensated; difference: regeneration circuit of FIG. 6A,
FIGS. 7B - 7C    signal 520 output from.the local decoding circuit 15 ::
are a* table-of threshold values with polarity and  and for outputting the
regenerated differential sig- the characteristic diagram  respectively for
ex-   na S21.- The threshold value regenerations circuit plalning the
operation of the threshold corm-   o   14, as shown In FIG. 61, recelves-by
means 'of the pensation regenerator circuit;                    receive
buffer circuit 13 the:.encoded signal SG .In FIG. 4A, reference numeral .18
indicates a    undergone the multiplexing lin' the variable-length
threshold conpensation circuit for assigning a po-   encode circuit 4 on
the transmission side1 cdistrib- larity to the threshold value T output
from the      utes the data to the respective decode tables of; the
threshold ge erating circuit 9 according to the dilf-  16  variable-length
codea under control of the multiplex- ferential siggal S4 suppied from the
movement       Ing separation control circult,1and iobtalns as ...the
.detecting cirpult 2, for-generating the:compensated  results of the
variable-length decoding ... operation .differential Jignal Sis by
effecting a subtraction  the movement detect signal Si.7, thethresholdval-.
between the threshold value T, to which the polar-   ue T, and the
quantization signal S19. When the. ity is .assigrjed and the differential
signal S4, and.  20   movement detect signal indicates the invalidness, for
outputting the compensated differential signal  the threshold value T.and
the quantization signal S15-      i
S.s are not delivered. Incidentally, the decode:ta- As shown in FIG. 4B,
the movement detect         bles each are constituted from a memory .device
signal S3 is 'converted into a run length code R by  such as an ROM. use of
the run length encode table 4a to generate  25   In addition, in FIG;::7A,
reference numeral 23 is the serial data. On when the movement detect
a polarity judgment circuit for judging the polarity signal S3 isl
indicating the validness, the threshold  of the regenerated,
compensated.differentiala-signal value T and the quantization signal Ss are
respec-   820 and for outputting the polarity signal Sa3, refer- tively
converted into variable-length records by. use.  ence numeral 24 desIgnates
a polarity. adding cir- of the variable-length encode tables 4b - 4c;
there-   30  cult for assigning the polarity to the threshold value after,
the records are converted into. serial data.  T according to .the'.polarity
.s:ignal:. s2:..and .. for The en~code tables each are constituted from a.
outputting the threshold valueQ Ti with :he polarity, storage device such
as an ROM. Reference nu-         and reference numeral 25. indicates an
adder. for rmeral 4d indicates a multiplexing control section. In
outputting the regenerated differential signal 521 .by this casei the
multiplexing is accomplished as   3s  adding :the threshold value.'Ti with
the polarity -and shown in FIG. 4C.                                    the:
regenerated,. compensated differential signal In FIG.1 5A, reference
numeral 19 denotes a      S2o. polarity judgment circuit for judging the
polarity of   Next, the operation on the transmisson side of the difference
signal S4 and for outputting the      the present Invention will be
described with refer- polarity signal 81 6, reference numeral 20 Is a
polar-  40   ence to FIGS. 4A - 5C. ity adding circuit for assigning the
polarity to the    First, assuming the non-effective' error in -the
threshold value T output from the threshold gen-     movement detecting
circuit 2 to be d, the estima- erating cirnuit 9 according to the polarity
signal  tion coefficient to be applied. to the regenerated Sir,, and
reference numeral 21 is a subtractor for  input signal Se in the estimating
circuit 8' to be A, achieving a subtraction between the threshold val-  45
and the delay of the time t to be Zt, the following ue Ti with the polarity
and the differential signal S4  relationships are satisfied. and for
outputting the compensated differential sig- nal 81s. Thle polarity
judgment circuit 19 includes a  S2   Si - SS comparator 19a as shown in
FIG. 5B. Moreover,        84 m S2 + d the subtradtor 20 comprises a
flip-flop 20a of FIG.   50   Sr = S4 - T 5C. In FIG. 5B, the following
condition is satisfied.  S7 = S7 + Q           . if A<  ("0")thenS6 ="1
S6= 8s + S7 + T   SI + Q;+ d:' else S1  = "0"
9  A  Se* Z'         - In FIG. 50, the polarity signal Si is used as ther
sign bit of the threshold value 'T so as to be   55   The: subtractor 1'.:
here. calculates the estimated 



fetched by the FF. This FF is reset to "0" when the  error signal S2
representing the difference between movement detect signal S3 is
indicating' the invalid-  the input signal 'Si and the. estimated- sigoal
89, ness(= n0").                                         whereas the
movement detecting circuit 2.outputs. 5    9                  EP 0 249 086
B1                     10, the movement detection signal So and the
differen-    regenerated, compensated differential signal; -,.to tial
signal S4 t ased on the estimated error signal  obtain the regenerated"
input signalP'Ss: eTheuies- S$z. calc~ulated y~the subtractor1.
:tmatingcIrcit 8: delayss.thesrogeoieratedd;lnputia- The operation of the
movement detecting cir       nal Ss by a:,period of tm ;
befor.ehandisetiui- it 18 In. this case is the same as that of the   5
tiplies the.signal by the coefflcenrtA, Land,:out.uts : -onventional
system.                                the resultant signal as the.
estimated: signal S.. If On the othir hand, the threshold compensation
the time t is set to the period of time of a frame circuit 18 outputs the
threshold value Ti with the   when '>the input' signal S1 Is an dmage
signal,: a polarity and the compensated differential signal Sis
frame-to-frame DPCM transmittlng:-apparatus is im- based on the movement
detection signal Sa and   lo   plemented; whereas, If .the rntime t is set;
.to'the the differential signal S4.                           period of
time of 'a field, .a" fieldkto1field.D PCM The opera Ron of the threshold
compensation       transmitting apparatus Is materIalized.   J * circuit 18
in this case will be described in details   In addition, in. the embodiment
above,: . .the with reference to FIG. 5.                            same
effect: can be attained by.,:reoducing. the In FIG. 5*, the polarity
judgment circuit 19   15  threshold value: for the transmission. by means
of a *': 0    judges the pollrity of the differential signal S4 and
control in which the generation and update 'of the outputs the polarity
signal Sir to the polarity add-  threshold value are conducted at an.
interival of an Lung circuit 20. On receiving the polarity signal Si6,
arbitrary period of time T: . the polarity adding circuit 20 assigns the
polarity to   Next, the operation.on* the. reception. side!'will the
threshold value T from the threshold generating   20   be 'described with
reference to FIGS. 6A - OB.:'The circuit 9 and outputs the resultant signal
as the    encoded signal Sc undergone the':variable' length . threshold
value T. with the polarity. However,. In  encoding on the transmission
side'.is recelved,.by the case where the movement detection signal S.
the receiving data. buffer circuit... 13. Only'.whenithe indicates the
invalidness, the threshold value Ti    decoded movement detection signal
817 is valid, with the polarity is set to 0. In this case, there   25  the
variable length decoding circuit 14 outputs 'the exists also a miethod in
which the 0 is judged in the  threshold value T: and the regenerated
quantization ^ polarity judgment circuit 19 and the polarity adding  signal
SI9. When the signal SZ  is invalid '0 'is * . .  circuit. 20 se  the,
threshold. value Si with the  . outputted. The local decoding. circuit 15.
decodes polarity, to 0   according to the judgment .By sub-  -the
::regenerated quantization signal Si .-I.nrltod .;.. the tracting. the
threshold value. SI with the polarity  so -.regenerated, compensated-
differential signal; 'f. r from the differential signal S4 in the
subtractor 21,  thermore, the regenerated differential signal S21 "iS the
threshold value is compensated and hence the .    regenerated in the
threshold ,compensation:--regen- * -. .: compensated 'differential signal
SIs is: outputted.  oration circuit 22. The operation 'Will .be'"described
The compensated differential signal Si5 is con-       with reference to
FIG. 7A. The ,polar'ty of the-re- verted into the quantization signal Ss
in. the quan-   35   generated, .compensated differential 'signal 8S20 is
tization circuit 3 and Is delivered to the variable  judged by' the
polarity 'judgment. circuit 23, :the :,: ngth encodipg circuit 4 and the
local decoding      polarity is assigned to the threshold value T;-de-
circuit 6. When the movement detection signal Ss      pending on the
polarity signal &2a representing the is valid, the variable encoding
circuit 4 receives the  positive or negative polarity, and the resultant
sig- quantization signal S5 and the threshold value T,   40   nal is
delivered as the threshold value Ti with the and for examllei effects a run
length encoding on    polarity. However,' when the movement detection the
movement detection signal S.. For the quan-       signal SI7 Indicates the
invalidness, the threshold tization signal| S8, the variable length
encoding cir-  value Ti with the polarity is set to:O. Moreoveri the cuit 4
assigns a code with a short code length to a  adder 25 adds the
regenerated, compensated dif- value In the vicinity of 0 for which the
generation   4s  ferential signal 52o to the threshold value Ti with
frequency is high and accumulates the code In the    the polarity, thereby
attaining the regenerated. dif- transmission data buffer circuit 5; thereby
output-  ferential signal S21. The adder '.16 adds the' es- ting the signal
as the encoded signal Ss to the       timated signal 822 from the
estimating circuit 17 to transmission line. Moreover, in the threshold gen-
the regenerated differential signal S2i so as to erating circuit 9, the
accumulated amount of data in  so  regenerate the objective input 'signal
Si on.. the the transmiss on data buffer 5 is monitored so as to
transmission 'side. generate an -ppropriate threshold value T to con-
The operation of the threshold compensation trol the gene ation amount: of
the encoded datum.     circuit can be represented -by. numeric:. values as
On .the other hand, the local decoding 'circuit 6     shown' in FIG. 7B.
This example shows a'case of T. 



decodes the Iquantization signal Ss into the 'regen-   56  .= 5. FIG. 7C is
an input/output characteristic' graph . ...erated,.compensated differential
signal 87, which is. . corresponding thereto.. The broken lines indicate -
then fed to ,the adder 7. The adder' 7 adds the     the conventional
example, whereas the solid lines threshold valoe T. the estimated signal
Ss, and the   represent .the characteristic: of the, present Inveno de
....           .                                    "    .. <:' . :. -: 11
. EP0249086B1                      12, tin
(85-ad *' '': '  tion.  :                                     the
compensated differential signa' (815), and As described above, even if the
invalid data        said variable length encoder (4) encodes7 the i   penod
(-T-O-) occurs due to the movement detect       output (S5) of
said.quantization:circuit (3):the; ~.-      '':>:.circuit, the irivalid
data period can be canceled by:  motion detection signal(83) and.said
threshold - effecting the threshold value compensation accord-   5  value
(T).        .  . ing to the p esent Invention, which enables to in- crease
the q antlzation precision as compared with  2. An image encoding/decoding
system compris- ''.: '    the conventional apparatus.
Ing a transmission apparatus. for encoding and As described above,
according to the embod-         compressing data to be transmitted and :a
re- --:- ment of the present Invention, the polarity of the   10  ceiving
apparatus for decoding and reproduc- differential signal Is judged, a
polarity is assigned  ing'the data;  - to the. threshold value depending on
the judgment,.     the.receiving:apparatus comprising: .   the
comperilsation of the differential signal is       a receiving data buffer
circuit: (3) for storing achieved according to the threshold value to which
received data (S6); the polarity is assigned, and the compensated dif-  15
a variable length'decoder '(14) for decoding- ferential signal undergone
the quantization is used     coded motion detecting signals ;and;coded for
the transmission and reception; consequently,      quantized signals which
are included In the i   :<,, the generation of the code with a short code
length    received data (S), and outputting a:.regqner- allocated in ithe
neighborhood of 0 is suppressed      ated quantized signal (S11) In case
the motion and hence (e efficiency of the communication is  20    detecting
signal is in active condition: improved.
a local decoding.circuit (15) for decoding said regenerated quantized
signal (811);' Claims
characterized by a threshold compensation: regeneration circuit 1. An image
encoding/decoding system compris-   2      (22) for judging the polarity of
a regenerated ing a. transmission apparatus for encoding and
compensated difference signal (S20): regener- compressing data to be
transmitted and a re-        ated by said local decoding circuit (15), and.
ceiving apparatus for decoding and reproduc-        rengerating a
differential signal: (S21) by:-add- ing the data;
ing a regenereated modified threshold value the transmission apparatus
comprising:     30       (1T) attached the judged polarity..(S23). to a: a'
transrhission data buffer circuit (5) for storing  value -of said
regenerated compensated dif- data to be transmitted (SO);
ferential signal (S20);- -a.threshold generating circuit (9) for generating
wherein-said variable length decoder (14). re- I':a threshold value (T) for
motion detection re-   generates a motion detecting''signal (S17),: a
sponsive to an amount value in said transmis- 95   quantized signal :(819)
and a threshold- value sion data buffer circuit (5);
(T) for the threshold compensation regenera- a motion detecting circuit (2)
for outputting a     tion circuit (22), and said. local decoder (15) *.'
@  differen al signal (S4). based on a predicted    regenerates the
compensated differential sig- error sibnal (S2):and a motion detection
signal     nal (S20) by decoding the quantized signal (S3) based on a
comparing result between the   40   (S19). predict~d error signal (S2) and
the threshold value (T);
PatentansprUche. a quantization circuit (3) for quantizing input signals;
1. Bildcodier- und Decodiersystem mit elner Sen- a variable length encoder
(4) for encoding the   46  deeinrichtung zum Codieren und Komprimie- output
l(S5) of said quantization circuit (3) and  ren der auszusendenden Daten
sowie.einer said motion detection signal (S3);
Empfangseinrichtung zum Decodieren und Re- characterized by
produzieren der Daten; a. threshold compensation circuit (18) for judg-
bei dem die Sendeeinrichtung folgende Einhei- ing the polarity of said
differential signal (S4),  Go  ten enthalt: changing said threshold value
(T) into a mod!-      eine Sendedatenpufferschaltung (5) zum Spei- :   fled
threshold value (Ti) having a polarity cor-  chem der auszusendenden Daten
(S6); 



'responIing to the judged polarity, and output-     sine
Schwellwertschaltung (9) zum Erzeugen ting a compensated differential
'signal (S15)       eines Schwellwertes (1) fur eine Bewegungser- repres
nting the difference between the value 56    kennung. gegentber einem
Mengenwert in der .of said differential signal (S4) and the value of
Sendedatenpufferschaltung.(5); said modified threshold value (Ti);
eine Bewegungsdetektorschaltung (2). zur Aus- whereih said quantization
circuit (3) quantizes     gabe eines Differentialsignals (S4). basierend 7
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C  LM S *I tion.                                                 the
compensated differential signal (Si5), and As described above, even if the
invalid data       said variable length encoder :(4) encodes the period
(-T-O-T) occurs due to the movement detect      output (S5) of said
quantizatlon circuit (3), the circuit, the invalid data period can be
canceled by    motion detection signal (S3) and said threshold effecting
the threshold value compensation accord-   5  value (T). ing to the prelent
invention, which enables to in- crease the quaetization precision as
compared with  2. An Image encoding/decoding system compris- the
conventionsI apparatus.                            Ing a transmission
apparatus for encoding and As described above, according to the embodi-
compressing data to be transmitted and a re- ment of the present invention,
the polarity of the   io  calving apparatus for decoding* and reproduc-
differential signal is judged, a polarity is assigned  ing the data; to the
threshold value depending on the judgment,     the receiving apparatus
comprising: the compensation of the differential signal is         a
receiving data buffer circuit (13) for storing achieved according to the
threshold value to which     received data (S6); the polarity is assigned,
and the compensated dif-  75  a variable length decoder (14) for decoding
ferential signal undergone the quantization is used    coded motion
detecting signals and coded for the transmission and reception;
consequently,      quantized signals which are included in the the
generation of the code with a short code length    received data (S), and
outputting a regener- allocated in the neighborhood of 0 Is suppressed
ated quantized signal (S11) In case the motion and hence the efficiency of
the communication is  20   detecting signal Is in active condition;
improved.                                              a local decoding
circuit (15) for decoding said regenerated quantized signal (S11); Claims
characterized by a threshold compensation regeneration circuit 1. An image
encoding/decoding system compris-  25      (22) for judging the polarity of
a regenerated ing a transmission apparatus for encoding and
compensated difference signal (S20) regener- compressing data to be
transmitted and a re-       ated by said local decoding circuit (15), and
ceiving apparatus for decoding and reproduce.      rengerating a
differential signal (S21) by add- ing the daa;
ing a regenereated modified threshold value the transmission apparatus
comprising:     30      (Ti) attached the judged polarity (S23) to a a
transmission data buffer circuit (5) for storing  value of said regenerated
compensated dif- data to'be transmitted (S6);
ferential signal (820); a threshold generating circuit (9) for generating
wherein said variable length decoder (14) re- a threshold value (T) for
motion detection re-     generates a motion detecting signal (Si17), a
sponsive No an amount value in said transmis-  35  quantized signal (S19)
and a threshold value sion data ,uffer circuit (5);
(T) for the threshold compensation regenera- a motion detecting circuit (2)
for outputting a    tion circuit (22), and said local decoder (15)
differential signal (S4) based on a predicted      regenerates the
compensated differential sig- error signal (S2) and a motion detection
signal    nal (S20) by decoding the quantized signal (S3) based on a
comparing result between the   40  (89). predicted 'error signal (S2) and
the threshold value (T);
PatentansprOche a quantization circuit (3) for quantizing input signals;
1. Bildcodier- und Decodiersystem mit einer Sen- a variable length encoder
(4) for encoding the   45  deeinrichtung zum Codieren und Komprimie- output
(S5) of said quantization circuit (3) and   ren der auszusendenden Daten
sowle aner said motion detection signal (S3);
Empfangseinrichtung zum Decodieren und Re- characterized by
produzieren der Daten; a threshold compensation circuit (18) for judg-
bei dam die Sendeeinrichtung folgende Einhei- ing the polarity of said
differential signal (S4),  50  ten enthAlt: 



changing said threshold value (T) into a modi-     eine
Sendedatenpufferschaltung (5) zum Spel- tied threshold value (Ti) having a
polarity cor-   chem der auszusendenden Daten (S6); responding to the
judged polarity, and output-     eine Schwellwertschaltung (9) zum Erzeugen
ting a compensated differential signal (SIS)       aines Schwellwertes (T)
far sine Bewegungser- representIng the difference between the value   55
kennung gegenflber einem Mengenwert in der of said differential signal (S4)
and the value of  Sendedatenpufferschaltung (5); said modified threshold
value (Ti);                eine Bewegungsdetektorschaltung (2) zur Aus-
wherein said quantization circuit (3) quantizes    gabe eines
Differentialsignals (S4) basierend 7    -   .            13
EP0249086 B1                       14            L c     111 111S111
prediktionsfohl ~~~~                     ~       i .r 'igna.
. ..:,. .. auf einem Prediktionsfehlersignal (S2) und ei-     neten
erkannten Podaritat (S23,) zu oiiem Vest nes Bewegungserkennungssignals
(S3) basie-         des. regenerierten Kompensationsdfflrehzs i rend auf
einem Vergloichsergobnis zwischen          gnals .(20): und daB:
der:langenvariable. Dco-- dem  Pred ktionsfehlersignal (S2) und dem
dierer (14) ein Bewegungsorkennungssigntal Schwellwero (T);
5        (Si 7), ein' Quantisierungssigqal- (S19) und'ei- eine Quant
sierungsschaltung (3) zum Quanti-        nen Schwellwert (T) fUr die
Schwellwertkom- sieren von Eingangssignlalenl; und
:.pensstions-Regenefierschdltur.g ;(,22) ...................... re gene-
elnen ling nvartablen Codlerer (4) zurn Codle-      rlert,.und. der lokale
Decodlerer (15) das:kom-. ren des Auisgangssignals (S5) der Quantisle-
penslerte Dlfferentialsignal (S20) durch Deco- rungsschaltung (3) und des
Bewegungserken-  10      dleren des!Quantislerungslgfnals:(819) rege-.
nungssignals (S3);                                 .nerlert. dadurch g
kennzeichnet, daB eine Schwellwertkomponsationsschaltung
Revendicetiof.s (18) vorgeshen ist zum Feststellen der Polari- tat des
Differentialsignals (S4), zum Andern   15  1. Systbme de
codage/ddcodageod'images: Wm- des Schwellwertes (T) in einen modifizierten
prenant :un appareil do transmission pour co- Schwellwett (Ti) mit einer
Polaritat entspre-      der et comprimer des donnoes'a transmettre'. chend
-dor festgestellten Polarit~t und zum         et-un apparell recepteur pour
od400dsqt repro--- Ausgeben oeines kompensierten Differentialsi-
duire les donndes;.   . gnals (S1i , das die Differenz zwischen dem   20
lPappareil de transmission compronant: Wert des Differentialsignals (S4)
und dem Wert     un circuit tampon deo transmission deodonnes des
modifizierten Schwellwortes (Ti) angibt;       (5) pour m6moriser les
donnes AA tranamoettre' und
(s6); daB die Quantisierungsschaltung (3) das kom-        un circuit de
generation de seuil .(9) pour g4n-. pensierte Differentialsignal (S15)
quantisiert.  25  rer une valeur de souil UR) pour la detoction de und der
lIngenvariable Codierer (4) das Aus-        mouvement en. raponse a une
valeur dans'ledit.' gangssigni (S5) der Quantisierungsschaltung
circuit tampon de transmission de donn6es'.(5); (3), das
Bawegungserkennungssignal (S3) und        un circuit de detection do
mouveomnt (2) .pour don Schwpllwert (T) codiert.             -motire un
signal diff6rentieli (84)' base suro1e -..     ...:30   .:.signal d'erreur
Vpr6diteo  (S2) ot .un signal : de  . . .;. 2. Bildcodier- und
Decodiersystem mit einer Son-       d6tection de mouvement. (S3) base4
sur:un.re- deeinrichtung zum Codieren und Komprimie-           sultat de
comparaison oentre 1..signia d'erru.r ren der Ouszusendenden Daten sowie
einer.           pr6dite (S2) et. la valour. do. souil (T),
Empfangspinrichtung zum Decodieren und Re-          un.: circuit de
quantification-.(3): pourx .uantifi or produzieren der Daten;
35       les signaux d'entrde; un codeur doe longuour be! dem  die
Empfangseinrichtung folgende           variable (4) pour coder Ia rsortie
(55) dudit EInheiten bnth~lt:                                  circuit. de
quantification (3)0etJ1edit signal -de.o eine Empfangsdatenpufferschaltung
(13) zum          detection de mouvement (S3);: Speichern der empfangenen
Daten (S6);              caracterls4 par einen lingenvariablen Decodierer
(14) zum De-  40   un circuit de compensation -do seuil (18) pour codieren
' codierter Bewegungsorkennungssi-        6valuer la polarit6 dudit signal
differentlel (84), gnale und codierter Quantisierungssignale, die
changer ladite valeur de seuil (T) en une valeur in deon ernpfangenen Daten
(S6) enthalten sind,     de seull modifiee (Ti) presentant une polarit6 und
zur A usgabe regenerierter Quantisierungs-      correspondantt a Ia
polarit6 dvalude, et 6mettre signale (3 11) far den Fall, daB das Bowe-  46
un signal diffdrentiel compense (S15) repre- gungserkennungssignal aktiv
ist;                   sentant la diff6rence entre. Ia valour dudit: si-
eine lokale Decodierschaltung (15) zum Deco-        gnal diff6rentiel (S4)
et la valour de ladite va- dieren des regenerierten Quantisierungssignals
leur de seull modifiee (Ti); 



(S11);                                              dane lequel ledit
circuit. -de quantification (3) dadurch Ookennzeichnet,
so       quantifie le signal differentiel compons6 (SI5), dan eine
Schwellwertkomponsations-Regene-           et ledit codeur do' longueur
variable (4) code. la rierschaltung (22) vorgesehen ist zum Feststel-
sortie (85) dudit circuit do quantification (3), le Ion der I olaritat
eines regenerierten Kompen-      signal de detection do mouvement (S3) at
ladi- sationsdi terenzsignals (S20), das durch die lo-   te valour de seuil
(l). kale Decbdierschaltung (15) regeneriert wurde,,  55
. : und zum| Regenerieron eines Difforentialsignals  2. Systgme do
codage/d*codagG d'image corn- (S21) durch Addieren eines:regenerierten mo-
prenant un appareil do transmissionwpour co- difizierten Schwellwortes (Ti)
mit der zugeord-     der. ot comprimer les donn~esA:a~trapnamottre ot .8
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M          * un appatell r6ceptour pour decoder et repro-- duiro lest
donn~es                                                           ..,'
l'appareiir~cepteur comprenant: un circL it tampon de riception de'donndes
(1 3) pour m~morisor los .donn~es rogues (SO);
i. un d~cddeur de iongueur variable (14): pour                        ..
d~coder! les signaux do d~tection de mouve-. .....mont cod~s.oet lessignaux
quantifids codds quil sont inc us dans los donn~es rogues (86), et 6mettre
un signal. quantifi6 reg6n~rd. (Si 1) lore-   10 qluo le signal do
d6tectlon do mouvement est dans unl6tat actif; un circuit do d~codage local
(15) pour d6coder ledit signal quantifld rogn6.-. Ar (Si11)" caract6rWs par
is un. circiuit reg~ndratour. do compensation do seull- (2?) pour. 6valuor
la polarit6. d'un :signal do diff~ience compensd reg~n~r4 (S20) regd- *
ndr6 par, ledit circuit do d~codage local (15), et regO dr~r un signal.
diff~rontiel (S21)! on ajou-   20. tant uno valour do seuil[ modifi~e
regdn~r6e (T)'Ia olarit 6valu~o (S23) 6tanyt affoct~o h: ~uno val ur dudit
sIgnal .diff~rentiol compenS6 ireg&4nr (S20);V dane loelue ledit d6codour
do. longuour varia-   2,5 blo, (14j. reg~ndre..un signal doe! d~tection* do
'mouvedhent (S17), un signal quantifi4 (819) et uno valour do. soull
(T).pour le circuit regfndraw- tour de compensations do seull (22) et ledit
-d~codo Ir' eloca -(15) !reg6nbre 10 -signal: dlff6ren---  s-30--7
-."'.         ''-- tiel -coi ipens6 (S20).:en d~codant le signal quatifie
(Si 9). 85 .40. 45 9    


