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frame skip processor 1, a frame skip processing is performed to an input
picture data 101 per each The present invention relates to a picture coding
frame according to aframe skip control signal 111 as- apparatus which is
intended forhigh efficiency coding  signing the number of frame skip. A
remained input of digital video signals.                      5   picture
data 102 outputted from the frame skip proc- essor 1 is subjected to
subtraction of an interframe Description of the PriorArt
prediction signal 107 in the subtractor 11 at the rear stage. As a result
an interframe differential signal The patent application JP-A-5761387 shows
an    103 reduced the temporal redundancy is generated. apparatus to
improve the quality of an encoded pic-  10  In the quantizer 2, the
interframe differential signal ture. This apparatus substracts the value of
an output  103 is divided into quantization blocks QB, and every picture
element of a first frame delay circuit from a  n x QB (n: natural number)
(every prescribed quanti- digital television signal and calculates an
estimated  zation blocks) or every frame, quantization of the error signal
between frames. A quantizing circuit  quantization blocks QB is performed
using prede- quantizes this estimated error signal and stores it In  15
fined quantization characteristics assigned among a a buffer memory. A
quantizing characteristic setting  plurality of quantization
characteristics using a quan- circuit sets a quantizing characteristic
signal accord-  tization characteristics control signal 112. The con- ing
to the degree of buffer occupancy and according  ventional coding
controller 7b outputs a frame skip to a quantizing characteristic control
signal which is  control signal 111 and a quantization characteristics the
output of a second frame delay circuit and which   20  (quantization step
size) control signal 112 according has been generated one frame earlier by
said quan-  to a degree of buffer occupancy 108 of the transmis- tizing
characteristic setting circuit. Subsequently the  sion buffer 6. FIG. 2 is
a block constitution diagram characteristic of the quantizing circuit is
determined.  of the conventional coding controller 7b. Reference If the
buffer content is large, the quantizing character-  numeral 81 indicates a
third quantization characteris- istic is made rough, and if it small, the
characteristic  25  tic control table. Relation of the degree of buffer oc-
is made fine.                                      cupancy 108 and the
quantization characteristics FIG. I is a block diagram showing constitution
of  (quantization step size) G and the number of the a picture coding
apparatus in the prior art operating  frame skip M is shown as follows. at
a definite transmission rate, such as disclosed in    B: small [err] G and
M: small (=> number of bits Murakami, Asai et al. "Adaptive Type Vector
Quanti-  30  created by coding I: increase) zation System Interframe Coding
In Technical Re-         B: large => G and M : large (=> number of bits
port IE84-1 of the Institute of Electronic and Commu-  created by coding I
: decrease) nication Engineers In Japan (April 3, 1984). In FIG. 1,  The
quantization index 104 and the quantization the apparatus comprises a frame
skip processor 1 for  characteristics control signal 112 are coded and mul-
performing a frame skip processing to an input pic-  35  tiplexed in the
variable word length coder5 and trans- ture data 101 per each frame, a
subtractor 11 for per-  mitted to the transmission buffer 6 and temporarily
forming subtraction between a remained input picture  stored, and then
transmitted as a transmission pic- data 102 after the frame skip processing
and an in-  ture data 113. In the quantization decoder 3, the terframe
prediction signal 107, a quantizer 2 for  quantization index 104 Is decoded
using the quanti- blocking an interframe differential signal 103 of out-
40  zation characteristics control signal 112, and as a re- put from the
subtractor 11 and then quantizing the  sultof decoding the quantization
index 104 adecoded block [hereinafter referred to as "quantization block
differential signal 105 is outputted to the adder 12. (QB)"] using
predefined quantization characteristics  The interframe prediction signal
107 is added to the assigned by a quantization characteristics control
decoded differential signal 105 by the adder 12, and signal 112 and
outputting a quantization index 104, a   45   a decoded video signal 106 is
generated. In the frame quantization decoder 3 for decoding the
quantization  memory 4, the decoded video signal 106 is subjected index 104
using the quantization characteristics con-  to the frame delay and
outputted as the interframe trol signal 112 and outputting a decoded
differential  prediction signal 107. signal 105, an adder 12, a frame
memory 4 for gen-     Since the picture coding apparatus in the prior art
erating the interframe prediction signal 107, a vari-  50  is constituted
as above described, the interframe dif- able word length coder 5, a
transmission buffer 6 for  ferential signal is divided into the
quantization blocks outputting a transmission picture data 113, and a con-
QB, and the decoding control every n x QB or every ventional coding
controller 7b for controlling the  frame Is performed according to the
degree of buffer frame skip in the frame skip processor 1 according to
occupancy. Consequently, problems exist in that a degree of buffer
occupancy 108 of the transmission   55  when the control is performed every
n x QB, the pic- buffer 6 and control of the quantization characteris-
ture quality may become ununiform locally resulting tics in the quantizer
2.                           in deterioration of the subjective quality,
and that Next, operation will be described. First, in the  when the control
is performed every frame, since the 
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is delayed, a larger step size may be  DETAILED DESCRIPTION OF THE
PREFERRED selected or the frame skip may occur frequently.   EMBODIMENTS In
other words, the coding control every frame is advantageous in that
relatively uniform quality is ob-  A preferred embodiment of the invention
will now tained in the coded picture and the contrd is per-   5   be
described in detail referring to the accompanying formed to the fluctuation
fora long period of the num-  drawings. In FIG. 3 where similar parts to
those in berof bits created by coding the picture depending on  FIG. 1 are
designated by the same reference numer- the content of the scene, but is
disadvantageous in  als, a coding controller 7a determines the number of
that as the number of bits created by coding increas-  frame skip and the
quantization characteristic ac- es, the jerky picture frame is liable to
occur accom-   10  cording to a degree of buffer occupancy 108, a video
panying with the increase and the significant fluctu-  rate 109 and a frame
rate 110. FIG. 4 is a block dia- ation of the number of frame skip. On the
other hand,  gram showing constitution of the coding controller 7a in the
coding control every blocks (n x QB) where one  in the picture coding
apparatus according to an em- picture frame is blocked (for example, 4
pixels by 4  bodiment of the invention. In FIG. 4, a frame skip con-
lines), advantages exist in that the number of frame   15  troller 71 for
determining the number of frame skip skip is relatively constant and the
control is per-  outputs a frame skip control signal 111. The coding formed
to the fluctuation fora short period of the num-  controller 7a comprises a
first number of bits calcu- ber of bits created by coding the picture in
each por-  lation section 72 for calculating the number of bits tion of the
scene, but disadvantages exist in that the  created by coding 701 n x QB, a
second number of coding distortion Is concentrated to a specific portion
20  bits calculation section 73 for calculating the number on the picture
frame and the unnatural picture quality  of bits created by coding 702 one
frame and output- is liable to occur.                                ting
it, a first delay circuit 74 for providing delay cor- responding to n x QB,
a second delay circuit 75 for SUMMARY OF THE INVENTION
providing delay corresponding to one frame, a first 25  normalization
section 76 for evaluating a normalized In order to solve the
above-mentioned problems  value for the number of bits 701 per n x QB which
is in the prior art, an object of the present invention is to  independent
of the video rate 109 and the frame rate provide a picture coding apparatus
wherein the local  110, a.second normalization section 77forevaluating
deterioration of the picture quality is prevented and  a normalized value
forthe numberof bits 702 perone the delay of the coding control is
decreased.  30  frame, a first quantization characteristics control ta- In
order to attain the foregoing object, it is fore-  ble 78 for determining
predefined quantization char- seen a picture coding apparatus according to
the in-  acteristics among a plurality of quantization charac- vention as
set out in claim 1.                     teristics using the first
normalized value 705 estimat- Particular embodiments of the invention are
set  ed by the first normalization section 76, a second out in the
dependent claims. The invention will be   35  quantization characteristics
control table 79 for deter- more fully apparent from the following detailed
de-  mining  predefined  quantization  characteristics scription when the
same is read in connection with the  among a plurality of quantization
characteristics us- accompanying drawings.                             ing
the second normalized value 706 estimated by the second normalization
section 77, and a selector BRIEF DESCRIPTION OF THE DRAWINGS             40
80 for selecting either the first quantization character- istics control
signal 707 outputted from the first quan- FIG. 1 is a block diagram
illustrating constitution  tization characteristics control table 78 or the
second of a picture coding apparatus in the prior art;  quantization
characteristics control signal 708 out- FIG. 2 is a block diagram
illustrating constitution  putted from the second quantization
characteristics of a coding controller in the prior art;   45  control
table 79 according to the first normalized val- FIG. 3 is a block diagram
illustrating constitution  ue 705. Also the apparatus comprises interframe
dif- of a picture coding apparatus as an embodiment  ferential signal
generating means 1, 11, transmission of the invention;
picture data output means 2, 5, 6, decoded video sig- FIG. 4 is a block
diagram illustrating constitution  nal generating means 3, 12, first
normalized value of a coding controller as an embodiment of the in-  50
evaluating means 72, 74, 76, and second normalized vention; and
value evaluating means 73, 75, 77. FIG. 5 is an explanation diagram
illustrating rela-  In general, the quantization characteristics and tion
of the quantization characteristics and the  the number of bits created by
coding have relation as normalized number of bits created by coding.
shown in FIG. 5. In the picture including the large mo- 



ss  tion and complicated patterns much, the characteris- tic curve moves to
the right upward side. On the con- trary, in the picture including the
small motion and simple patterns, the characteristic curve moves to 3    5
EP 0 427 108 B1                 6 the left downward side. In this
embodiment several  acteristic curves indicating the relation of the
quanti- characteristic curves are previously set by a prepar-  zation
characteristics and the normalized value ac- atory experiment, and among
these curves, the char-  cording to the previous relation of the
quantization acteristics corresponded to the coding results of the
characteristics and the normalized value, and ([err]) the preceding frame
(or n x QB) are selected, and this   5   quantization characteristics
corresponding to the shall be made the characteristic curve in the existing
aimed normalized value [err] (= 1) is determined using frame (or n x QB).
the selected characteristic curve. In the selector 80, For arbitrarily
determined threshold value TH, if  either first quantization
characteristics control signal it follows that
[err] 707 or second quantization characteristics con- [err]
10  trol signal [err] 708 which were determined in the first the coding
control is changed from every frame to ev-  quantization characteristics
control table 78 and the ery blocks.
second quantization characteristics control table 79 After m x n x QB (m:
natural number), if it is sat-  respectively Is selected using the first
normalized val- isfied that                                        ue [err]
705, and is outputted as a quantization control [err]                   15
signal 112. the coding control is changed into every frame.          [err]:
large [err] select [err] In this embodiment, for arbitrarily determined
[err]: small => select CS2 threshold value TH', if it follows that
Other parts are processed in similar manner to the [err]
prior art. the control of every frame may be changed into the   20  In this
embodiment, although the control every n control of every blocks, thereby
similar effect can be  x QB and the control every frame are changed ac-
obtained.                                          cording to the
normalized value of number of bits cre- Next, operation will be described.
First in FIG. 4,  ated by coding, In the selection of the control units of
in the first number of bits calculation section 72, the  n x QB/frame, the
variance of number of bits created number of bits [err] 701 per n x QB is
calculated using a   25  by coding may be used as the criterion together
with degree of buffer occupancy 703 before n x QB output-  the number of
bits created by coding, thereby the ted from the first delay circuit 74
providing delay by n  more suitable coding control becomes possible. x QB
with respect to the existing degree of buffer oc-  According to the
Invention as above described, cupancy 108. On the contrary, in the second
number  as units of the coding control, the first quantization of bits
calculation section 73, the numberof bits 12702   30  characteristics
control signal performing the control per frame is calculated using a
degree of buffer oc-  every n x QB is generated by the first normalized
val- cupancy 704 before one frame outputted from the    ue evaluating means
and the first quantization char- second delay circuit 75 providing delay by
one frame  acteristics control table, and the second quantization with
respect to the existing degree of buffer occupan-  characteristics control
signal performing the control cy 108. In the first normalization section
76, a normal-  35  every frame is generated by the second normalized ized
value being independent of a video rate [err] 109  value evaluating means
and the second quantization and a frame rate [err] 110 is calculated for
the number  characteristics control table, and either quantization of bits
11701 per n x QB and is outputted as a first nor-  characteristics control
signal is selected to change malized value [err] 705. If the number of the
quantiza-  the control unit by the selector according to number tion blocks
per one frame is made [err] relation of the   40  of bits created by
coding; thereby the local deterioa- first normalized value [err] 705 to the
number of bits [err] tion of the picture quality is prevented, the delay of
701 per n x QB, the video rate [err] 109 and the frame  the coding control
is decreased and the high efficien- rate [err]  110 is expressed by
following formula.      cy coding of the digital video signal can be
intended. [err] Also in the second normalization section 77, a nor-  45
malized value is calculated for the number of bits 12  Claims 702 per one
frame, and is outputted as a second nor- malized value [err] 706.
1. A picture coding apparatus comprising differen- [err] = [err]
tial signal generating means (1,11) for outputting In the first
quantization characteristic control table 78   50  a differential signal
(103) using a digitized input 



and the second quantization characteristic control ta-  picture data (101)
and a prediction signal (107), ble 79, predefined quantization
characteristics are   transmission picture data output means (2,5,6)
determined among a plurality of quantization charac-  for quantizing and
coding the differential signal teristics using the first normalized value
[err] 705 and  (103) using a quantization characteristics control the
second normalized value [err] respectively. The  55  signal (112) and for
storing it in a transmission determining procedure of the quantization
character-   buffer (6) and outputting a transmission picture istics
asshown In FIG. 5, is in that[err] asuitable char-  data (113), decoded
picture signal generating acteristic curve is selected among a plurality of
char-  means (3,12 for decoding a quantization index 4    5              EP
0 427 108 B1                  6 *    C   L   M  S    * the left downward
side. In this embodiment, several  acteristic curves indicating the
relation of the quanti- characteristic curves are previously set by a
prepar-  zation characteristics and the normalized value ac- atory
experiment, and among these curves, the char-  cording to the previous
relation of the quantization acteristics corresponded to the coding results
of the  characteristics and the normalized value, and [err] the preceding
frame (or n x QB) are selected, and this   5   quantization characteristics
corresponding to the shall be made the characteristic curve in the existing
aimed normalized value [err] (= 1) is determined using frame (or n x QB).
the selected characteristic curve. In the selector 80, For arbitrarily
determined threshold value TH, if  either first quantization
characteristics control signal it follows that
[err] 707 or second quantization characteristics con- [err]
10  trol signal [err] 708 which were determined in the first the coding
control is changed from every frame to ev-  quantization characteristics
control table 78 and the ery blocks.
second quantization characteristics control table 79 After m x n x QB (m:
natural number), if it is sat-  respectively is selected using the first
normalized val- isfied that                                          ue
[err] 705, and is outputted as a quantization control [err]
16  signal 112. the coding control is changed into every frame.
[err]: large = select [err] In this embodiment, for arbitrarily determined
[err]: small [err] select [err] threshold value [err], if it follows that
Other parts are processed in similar manner to the [err]
prior art. the control of every frame may be changed into the   20  In this
embodiment, although the control every n control of every blocks, thereby
similar effect can be  x QB and the control every frame are changed ac-
obtained.                                            cording to the
normalized value of numberof bits cre- Next, operation will be described.
First, in FIG. 4,  ated by coding, in the selection of the control units of
in the first number of bits calculation section 72, the  n x QB/frame, the
variance of number of bits created number of bits [err] 701 per n x QB is
calculated using a   25   by coding may be used as the criterion together
with degree of buffer occupancy 703 before n x QB output-  the number of
bits created by coding, thereby the ted from the first delay circuit 74
providing delay by n  more suitable coding control becomes possible. x QB
with respect to the existing degree of buffer oc-  According to the
invention as above described, cupancy 108. On the contrary, in the second
number   as units of the coding control, the first quantization of bits
calculation section 73, the number of bits 12702   30   characteristics
control signal performing the control per frame is calculated using a
degree of buffer oc-  every n x QB is generated by the first normalized
val- cupancy 704 before one frame outputted from the      ue evaluating
means and the first quantization char- second delay circuit 75 providing
delay by one frame  acteristics control table, and the second quantization
with respect to the existing degree of buffer occupan-  characteristics
control signal performing the control cy 108. In the first normalization
section 76, a normal-  35   every frame is generated by the second
normalized ized value being independent of a video rate [err] 109  value
evaluating means and the second quantization and a frame rate [err] 110 is
calculated for the number  characteristics control table, and either
quantization of bits 11 701 per n x QB and is outputted as afirst nor-
characteristics control signal is selected to change malized value [err]
705. If the number of the quantiza-  the control unit by the selector
according to number tion blocks per one frame is made [err], relation of
the   40   of bits created by coding; thereby the local deteriora- first
normalized value [err] 705 to the number of bits [err] tion of the picture
quality is prevented, the delay of 701 per n x QB, the video rate [err] 109
and the frame  the coding control is decreased and the high efficien- rate
[err] 110 is expressed by following formula.       cy coding of the digital
video signal can be intended. [err] = ([err] x [err] x [err](n x [err])
Also in the second normalization section 77, a nor-  45 



malized value is calculated for the number of bits 12  Claims 702 per one
frame, and is outputted as a second nor- malized value N2 706.
1. A picture coding apparatus comprising differen- [err] = [err]
tial signal generating means (1,11) for outputting In the first
quantization characteristic control table 78   50  a differential signal
(103) using a digitized input and the second quantization characteristic
control ta-  picture data (101) and a prediction signal (107), ble 79,
predefined quantization characteristics are     transmission picture data
output means (2,5,6) determined among a plurality of quantization charac-
for quantizing and coding the differential signal teristics using the first
normalized value [err] 705 and   (103) using a quantization characteristics
control the second normalized value N2 706 respectively. The   55  signal
(112) and for storing it in a transmission determining procedure of the
quantization character-    buffer (6) and outputting a transmission picture
istics as shown in FIG. 5, is in that[err] a suitable char-  data (113),
decoded picture signal generating acteristic curve is selected among a
plurality of char-  means (3,12 for decoding a quantization index 4    7
EP 0 427 108 B1                 8 *    C  L   M  S    * (104) according to
the quantization characteris-   73,75). tics control signal (112) and
providing a decoded differential signal (105) and for outputting a de-  3.
A picture coding apparatus according to claim 2, coded picture signal (106)
by addingsaid decod-    characterised in that said coding controller (7) ed
differential signal (105) and the prediction sig-   5  further comprises
first and second information nal (107), a memory (4) for storing the
decoded    amount normalization means (76; 77) for normal- picture signal
(106) and foroutputting the predic-.  izing the outputs (701; 702) from
said first and tion signal (107) with time delay, and a coding    second
calculation means (72,74; 73,75) into controller(7) for receiving the
degree of buffer oc-  amounts [err] and [err] being independent of the vid-
cupancy (108) from said transmission picture  10   eo rate (109), the frame
rate (110) and size of the data output means (2,5,6) and for outputting
said  first predefined portion of the digitized input pic- quantization
characteristics control signal (112),  ture data (101); characterized in
that said coding controller       said determination means (78,79,80) de-
(7) comprises:                                     termining predefined
quantization characteristics first calculation means (72,74) for calcu-  15
among a plurality of quantization characteristics lating and outputting the
number of bits created   using the outputs [er] (705) and N2 (706) from
said by coding a first predefined portion of the digi-  first and second
information amount normaliza- tized input picture data (101) using the
variation  tion means (76;77) respectively, and outputting of the degree of
buffer occupancy;                 the quantization characteristics control
signal second calculation means (73,75) for cal-  20  (112). culating and
outputting the number of bits creat- ed by coding a second predefined
portion of the  4. A picture coding apparatus according to claim 3,
digitized input picture data (101) using the varia-  characterised in that
said determination means tion of the degree of buffer occupancy; and
(78,79,80) outputs the quantization characteris- determination means
(78,79,80 for deter-  25  tics control signal (112) for every set of n
quanti- mining quantization characteristics among a plur-  zation blocks if
[err]  for arbitrarily deter- ality of quantization characteristics using
the out-  mined threshold value TH, and if [err]af- puts (701,702) from
said first and second calcu-   ter coding m sets of n quantization blocks,
then lation means (72,74;73, 75) and for outputting the  said determination
means (78,79,80) outputs the quantization characteristics control signal
(112).  30  quantization characteristics control signal (708) for every
frame. 2. A picture coding apparatus according to claim 1, characterized in
that said coding controller (7)  5. A picture coding apparatus according to
claim 3, further comprises a frame skip control means       characterized
in that said determination means (71) for outputting a frame skip control
signal  35  (78,79,80) outputs the quantization characteris- (111)
according tothedegreeofbufferoccupancy       tics control signal (112) for
everyframe if [err] (108), first quantization characteristics control
[err] for arbitrarily determined threshold value means (78) for selecting
and outputting one        [err] and if [err]after coding m sets of among a
plurality of quantization characteristics  n quantization blocks, then said
determining according to the output (701) of said first calcula-  40  means
(78,79,80) outputs the quantization char- 



tion means (72,74), and second quantization        acteristics control
signal (707) for every set of n characteristics control means (79) for
selecting   quantization blocks. and outputting one among a plurality of
quantiza- tion characteristics according to the output (702) of said second
calculation means (73,75),  45   Patentanspruche said first calculation
means (72,74) calcu- lating the variation of the degree of buffer occu-  1.
Blldkodierapparat mit einem Differenzsignaler- pancy (108) for a predefined
number n of quanti-   zeugungsmlttel (1, 11) zum Ausgeben sines Dif- zation
blocks (QB),                                ferenzsignals (103) unter
Benutzung einesdigita- said second calculation means (73,75)  50
llsierten Bildeingangsdatensatzes (101) und el- calculating the variation
of the degree of buffer  nes Prediktionssignals (107), elnem Obertra-
occupancy (108) for one frame,
gungsbilddatenausgabemittel (2, 5, 6) zur Quan- said determination means
(78,79,80) se-      tisierung und Kodierung des Differenzsignals lecting
either said first or second quantization   (103) unter Benutzung elnes
Quantisierungscha- characteristics control means (78;79) and output-  55
rakteristiksteuersignals (112) und zu seiner Spei- ting the quantization
characteristics control sig-  cherung in einem Obertragungspufferspeicher
nal (112) according to the outputs (701,702) from  (6) und der Ausgabe
sines Obertragungsbildda- said first or second calculation means (72,74;
tensatzes (113), elnem dekodierten-Bildsignal- 5    9                   EP
0 427 108 B1                10 *   C   L  M  S   * Erzeugungsmittel (3, 12)
zur Dekodierung oines    der Pufferspeicherbelegung (108) far sin Einzel-
Quantlsisrungsindizes (104) gemM dem Quanti-      bild berechnet, und das
Bestimmungsmittel (78, sierungscharaktbristiksteuersignal (112) und zur
79, 80) entweder das orate oder das zwelte Bereitstellung eines dekodlbrten
Differenzsi-     QuantisierungscharakteristiksteuermittoI  (78; gnals (105)
und zum Ausgeben eines dekodier-   s   79) auswahIt und das
Quantisierungscharakberi- ten Bildsignals (106) durch Addieren des deko-
stiksbtuersignal (112) gema  den Ausgangssi- dierten  Differenzsignals
(105)  und  des        gnalen (701, 702) der ersten odor zweiten Be-
Prediktionsaignals (107), einem Speicher (7)      rechnungsmlttl (72, 74;
73, 75) ausgibt. zum Speichern des dekodierten Bildsignals (106) und zum
Ausgeben des Prediktionssignals (107)  10  3. Bildkodierapparat nach
Anspruch 2, mit Zeitverzogerung, und elner Kodlersteuerein-   dadurch
gekennzeichnet, dag die Kodiersteuer- richtung (7) zum Empfangen des Grades
der Puf-    einrichtung (7) weiterhin erste und zweite Infbr-
ferspeicherbelegung (108) von dem Obertra-
mationsmengennormalisierungsmittel (76; 77) gungsbilddatenausgabemittel (2,
5, 8) und zum     zur Normallsierung der Ausgangesignale (701; Ausgeben
des Quantisierungscharakteristik-  1s    702) der erston und zweiten
Berechnungsmnittel steuerslgnals (112),                              (72,
74; 73, 75) In Mengen N, und N2 enthalt, die dadurch gekennzeichnet, daR
die Kodiersteuer-      unabhAngIg von der Videorate (109), der Einzel-
einrichtung (7) enthalt erste Berechnungsmittel    bildrate (110) und der
GrWoU des ersten vorbe- (72, 74) zum Berechnen und Ausgeben der An-
stimmten Teils der digitalisierten Blideingangs- zahl der Bits, die durch
Kodierung eines ersten  20  daten (101) ist; wobei das Bestimmungsmittbl
vorbestimmten Teils der digitallsioertn Eingangs-  (78, 79, 80)
vorbestimmte Quantisierungacha- bilddaten (101) unterBenutzungderAbweichung
rakteristiken unter elner Vlelzahl von Quantisbe- des Grades der
Pufferspeicherbelegung erzeugt      rungscharakteristiken unter Benutzung
derAus- wurden; zweite Berechnungamittel (73, 75) zum     gangssignale N1
(705) und N2 (708) der ersten Berechnen und Ausgeben der Anzahl der Bits,
25   oder zweiten Informationsmengennormalisle- die durch Kodlerung sines
zwelben Teils der digi-  rungsmittel (76; 77) bestimmt und das Quantisie-
talisierten Bildeingangsdaten (101) unter Benut-
rungscharaktbilstiksteuersbgnal (112) ausgibt. zung derAbweichung des
Grades der Pufferspol- cherbeiegung erzeugt wurde; und Bestimmungs-   4.
Bildkodierapparat nach Anspruch 3, mittel (78, 79, 80) zur Bestimmung von
Quanti-  30  dadurch gelkennzelchnet, dal das Bestimmungs-
sierungscharaktbistiken unter einerVielzahl von   mittel (78, 79, 80) das
Quantisierungscharakteri- Quantislerungscharaktsiistiken unterBenutzung
stiksbtuersignal (112) fOr jede Menge von n des Ausgangssignals (701, 702)
des ersten und     Quantisierungsblocken ausgibt, falls N1 > N2 + zweitn
Berechnungsmittel (72, 74; 73, 75) und    TH far einen bellebig gewahitln
Schwellwert TH zum Ausgeben des Quantislerungscharaktbri-  35    let, und,
falls N1 5 N2 + TH nach Kodierung von 



stikstbuersignals (112).                          m Mengen von n
Quantisierungsblocken betrlgt, das
QuantisioerungscharakteristiksteursignaI 2. Blldkodierapparat nach Anspruch
1,                 (708) fOrrjedes Einzelblld ausgibt. dadurch
gekennzelchnet, dag die zwelte Kodier- steurelnrichtung (7) weiterhin
enthalt:   4o  5. Bildkodlerapparat nach Anspruch 3, sin
Einzelbildiibergehungssteuermittbl (71) zum   dadurch gekennzeichnet,
dal~das Bestimmungs- Ausgeben eines Einzelbildflbergehungssteuersl-
mittel (78, 79,80) das Quantilerungscharaktri- gnals (111) gema dem Grad
derPufferspelcher-      stiksteuersignal (112) fir jedes Einzelbild aus-
belegung (108), ersat Quantisierungscharakterl-   gibt, falls N1 < N2 + THI
fOr einen beliebig gewahl- stiketsuermittbl (78) zur Auswahl und Ausgabe
45  tn Schwellwert TH' !st, und, falls N1 2 N2 + TH' sines von einer
Vielzahl von Quantisierungscha-    nach Kodierung von m Mengen von n
Quantisie- rakteristiken gemal dem Ausgangsslgnal (701)      rungsblocken
betragt, das Quantislerungscha- des ersten Berechnungsmittels (72, 74), und
rakteriatiketeuerslgnal (707) far jode Menge von zwelte
Quantisierungscharakterstiksbuermittbl      n Quantisierungsbl8cken
ausglbt. (79) zum Auswahlen und Ausgeben sines unter  so siner Visizahl von
Quantisierungscharakberisti- ken gemfi dem Ausgangssignal (702) des zwei-
Revendlcatlons ten Berechnungamittols (73, 75), wobei das erste
Berechnungsmittbl (72, 74) die Abweichung des  1. Dispositif de oodage
d'images comprenant des Grades der Pufferspeicherbelegung (108) frir ei-
s5  moyens de gn6ratbon de signal diff6rentiel (1, ne vorbestimmte Anzahl n
von Quantislerungs-      11) pour d6livrer un signal diff6rentiel (103)
utili- bl8cken (QB) berechnst, das zwmit Berech-         sant des donnees
d'lmage num6ris6e d'entr6e nungsmittel (73,75) die Abweichung des Grades
(101) at un signal de pr6diction (107), des 6    11           EP 0 427 108
B1                 12 *    C  L  M   S   * moyens de sortie de donnees
d'Image et de        des seconds moyens de commando de caract6-
transmission (2, 5, 6) pour quantifier et coder lt  ristique de
quantification (79) pour s6lectionner signal differentiel (103) en
utilisant un signal de  et dtlivror une caract6ristique de quantification
commands de caracteristique do quantification    parmi une pluralitf de
caracteristiques de quan- (112) et pour le m6morlser dane une memoire-   6
tification conformbment A la sortie (702) desdits tampon de transmission
(8) et d6llvrer des don-  seconds moyens de calcul (73, 75), n6es d'image
de transmission (113), des moyens        lesdits premiers moyons de calcul
(72,74) de goneratlon de signal dimage dicod6 (3, 12)    calculant la
variation du degre d'occupation de pour dicoder un index de quantification
(104)    m6moire-tampon (108) pourun nombre predefini conform6ment au
signal de commando de carac-  10  n de blocs de quantification (QB),
t6ristique de quantification (112) etfournir un si-   leodits seconds
moyens de calcul (73, 75) gnat diff6rentiel d6cod6 (105) et pour d6tivrer
un  calculant la variation du degrn d'occupatlon de signal d'image docod6
(108) par laddition dudit  m6moire-tampon (108) pour une trame, signal
differentiel decod6 (105) et dudit signal de    leadits moyens de
dbtermination (78, 79, pr6diction (107), une memoire (4) pour momori-  15
80) silectionnantsoktlesdits premiers soit lesdits ser le signal d'image
d6codo (106) et pour d60l-  seconds moyens de commando de caractbristi-
vrer to signal de prediction (107) avec un retard,  quo de quantification
(78; 79) et delivrant Is si- et un circuit de commando de codage (7) pour
re-  gnal de commando de caract6ristique de quanti- covoirle degr6 de
loccupatlon (108) de la m6mol-  fication (112) conform6ment aux sorties
(701, re-tampon en provenance desdits moyene de  20    702) provenant
desdits premiers ou seconds sortie de donnees dOimage et de transmission
(2,  moyens de calcul (72, 74; 73, 75) 5, 6) et pour d61ivrer ledit signal
de commando de caracteristique de quantification (112),      3. Dlspositif
de codage d'images selon la revendl- caract6rise en ce quo ledit circuit de
cation 2, caractlrise en ce quo ledit circuit de commando de codage (7)
comprend:         25      commando de codage (7) comprend 6galement des
premiers moyons de calcul (72, 74)      des premiers et seconds moyens de
normalisa- pourcalculeretdolivreria quantit6 do bits engen-  tion de
quantit6 dOinfbrmation (76; 77) pour nor- dres parle codage dune premibre
portion pr6de-   maliser les sorties (701; 702) provenant desdits finle des
donn6es d'image num6risee d'entreo     premiers et seconds moyens de calcul
(72, 74; (101) en utilisant la variation du degre d'occupa-  3o  73, 75) en
des quantites N, et N2 qui sont inde- 



tion de memoire-tampon;                          pendantes de la fr6quenco
video (109), la fre- des seconds moyens de calcul (73, 75)       quence de
trame (110) et la taille de la premiere pourcalculeretd6livrerla quantit6
de bits engen-  portion pridifinie des donn6es drimage num6ri- dris parle
codage d'une seconds portion pr6de-   s6e d'entrie (101); finie des donnies
d'lmage num6rlis6e d'entrIe  S5     lesdits moyens de d6termination (78,
79, (101) en utilisant la variation du degr6 d'occupa-  80) determinant une
caract6ristique de quantifi- tion de m6moire-tampon; et
cation pred6finie parmi une pluralit6 de caract6- des moyens de
d6afrmination (78, 79, 80)    ristiques de quantification en utillsant les
sorties pour determiner une caraotiristique de quantifi-  N1 (705) et N2
(706) provenant desdits premiers cation parmi une pluralite de
caractdrlstiques de  40  et seconds moyens de normalisation de quantite
quantification en utilisant les sorties (701, 702)  d'information (76; 77)
respecthvement, et deli- provenant desdits premiers et seconds moyens
vrant le signal de commando de caractiristique de calcul (72, 74; 73, 75)
et pour delivwr le signal  de quantification (112). de commando de
caracteristique do quantifica- tion (112).                              45
4. Dispositif de codage d'images selon la revendi- cation 3, caracterise on
ce quo lesdits moyens de 2. Dispositif de codage d'images selon la revendi-
determination (78, 79, 80) deiivrent le signal de cation 1, caractersis en
ce quo ledit circuit de  commando de caracteristique de quantification
commando de codage (7) comprend egalement        (112) pour chaque ensemble
do n blocs de quan- des moyens de commando de saut deotrame (71)  so
tificatlon siN >N2eTH, pour une valeurde seuil pour delivrer un signal do
commando de saut de   TH dfetrminee de maniere arbitraire, et si N, ! trame
(111) conformiment au degre d'occupation   N2 + TH apres le codage de m
ensembles de n de memoire-tampon (108), des premiers moyens     blocs de
quantification, alors lesdits moyens de de commando de caracteristique de
quantifica-    determination (78, 79, 80) delivrent le signal de tion (78)
pour selectionner et delivrer une carao-  5s  commando do caracteristique
de quantification teristique parmi uno pluraliti de caractiristiques  (708)
pour chaque trame. de quantification conformiment A la sortie (701) desdits
premiers moyens de calcul (72, 74), et  5. Dispositif de codage d'tmages
selon la revendi- 7    13                 EP 0 427 108 B1
14 cation 3. caracterise an ce quo lesdits moyens de d6ternination (78, 79,
80) d6tivrent le signal de commando de caracteristique de quantification
(112) pour chaque trame s8 N1 < N2 + TH', pour une valeur de seuil TH'
d6torminee de maniere   5 arbitraire, et si N1 2 N2 + TH' apr8s le codage
de m ensembles de n blocs de quantification, alors lesdits moyens de
d6eormination (78, 79, 80) d6- livrent le signal de commando de
caractdrlstique de quantification (707) pour chaque ensemble de  10 n blocs
de quantification. 15 20 25 30 35 40 45 50 55 8    


