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selected using a "least squares" difference criterion. A code designating
this vector Is then transmitted to This invention relates to analysis and
processing  represented the sub-array. Atthe receiving end the in- of video
images.                                   dicated vector is selected from
an identical codebook A video image (which will be understood to en-   5
and displayed. -   compass frozen Images such as facsimile images, In    An
example of such a coding techniques is dis- addition to moving images) will
in general include at  dosed In an article titled "image Coding using
Vector least one object which is of interest and a "back-  Quantization" by
A. Gersho and B Ramamurthi, IEEE ground' of lesser interest (and hence of
lesser impor-  International Conference of Acoustics, Speech and tance).
10  Signal Processing, ICASSP 82, Proceedings; 3-5 To analyse the image,
e.g. detect the pres-    May 1982, Paris, FR, Voll of 3 IEEE (US) pgs 428-
ence/absence or position of a particular object of in-  431. terest, is
often desirable in a variety of applications.  An image is partitioned into
cells of of pxp pixels. In an image transmission system an improved    Each
cell is regarded as a vector of dimension p2 and picture quality might be
achieved if data relating to im-  15  Is encoded by searching through a
codebook for a portant parts of the scene, I.e. objects of interest, is
nearest matching representative vector. A binary coded using relatively
more bits than data relating to  word identifying the selected
representative vector is unimportant (i.e. background) parts. For example,
in  assigned as the codeword to describe the original cell. a videophone
system a typical Image comprises a    The decoder uses this codeword to
address a code- head and shoulders against a background, and the   20
book. Each entry of the codebook contains a full pre- face area of the head
is visually the most important,  cision digital representation of one of
the N represen- it is thus desirable to be able to identify the head area
tative vectors. The codebook design is based on a from the shoulders and
background so as to be able  clustering technique for vector quantizer
design pre- to process the head at a higher refreshment rate than  ceded by
a classification of training cells into edge or the rest, so that the
impression of smooth head motion   25  shade cells. Each training vector
(cell) is first classi- is conveyed. The ability to locate a head within a
head  fied as an edge or shade (non-edge) cell and a sep- and shoulders
scene can thus be used to modify the  arate codebook design is performed
for each of the spatial allocation of video data, enabling a degree of  two
cell types. The final codebook is a concatenation visual importance to be
attributed to blocks within the  of the two codebooks. data.
30      The underlying principle of the invention, how- Also, if the
position of an object is accurately  ever, is to use VQ as an
identification (e.g. object lo- tracked with time it will be possible to
predict its mo-  cation) method. tion, thus allowing "motion compensated"
DPCM.        According to a first aspect of the present inven- One way of
identifying different regions of an im-  tion a method of analysing an
image in which sub-ar- age is to utilise the method proposed by Nagao (M.
35  rays of the image are each compared with the mem- Nagao - "Picture
recognition and data structure',  bers of a composite codebook of vectors
to determine Graphic Languages - ed Make and Rossenfield,      which of the
vectors is most similar to each sub-array, 1972). This method has been used
in a videophone  the composite codebook of vectors comprising a con- type
system, on an image of a head and shoulders   catenation of at least two
codebooks, each codebook against a background. Some success was achieved
40  being derived from a respective training set of image in determining
the sides of the head when the subject  data; characterised in that one of
the codebooks is a was clean shaven, but very little success was ach-
first codebook whose vectors have been derived from ieved in other cases;
so this method is not considered  a set of image data derived from images
of a first ob- reliable enought for the basis of an area Identifying  ject;
each of the vectors of the first codebook has as- method.
45  sociated with it a flag indicating that it is a member of Conventional
coders, for Instance hybrid discrete  the codebook; and each sub-array of
the image which cosine transform oder, us no 'scene content informa-  is
determined to be most similar to a vector of the first tion to code the
data within the scene, so each part of  codebook Is labelled as being
associated with the first the scene is operated on as if it has the same
visual  object. importance Is every other part.               50
According to a second aspect of the present in- Other image analysis
applications are manifold  vention a method of encoding a series of images
in (for example, in automated manufacturing systems).  which sub-arrays of
each image are each compared It Is also known to code video images for
trans-  with the members of a composite codebookof vectors mission using
Vector Quantisation (VQ). In VQ cod-  to determine which of the vectors is
most similar to ing, the image is represented initially by an array of  55
each sub-array, the composite codebook of vectors digital data
corresponding to the image frame. Blocks  comprising a concatenation of at
least two code- of array points ('Sub-arrays') are compared with vec-
books, each codebook being derived from a respec- tors from a codebook, and
the best-matching vector  tive training set of Image data; characterised In
that: 2   
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Is a first codebook whose veo-  cudes vectors flagged as being "head.
Preferably tors have been derived from a set of image data de-  others are
flagged as being ubackground". It is possi- rived from images of a first
object; each of the vectors  ble to derive a standard" codebook for either
an aver- of the first codebook has associated with it a flag in-  age or a
given speaker, but to allow flexibility and dicating that it Is a member of
the codebook;  5   greater accuracy of identification, this codebook is
each sub-array of an image which is determined to be  derived at the start
in an initial "training" sequence. A most similar to a vector of the first
codebook Is label-  preferred way of implementing such a sequence will led
as being associated with the first object; and the  now be described.
images are encoded such that sub-arrays associated    To generate head and
"background" parts of the with an object are updated at a higher rate than
the   10  codebook, it Is necessary to unambiguously obtain other
sub-arrays.                                  some "head only data and
'background only' data; a According to a third aspect of the present inven-
crude initial head detection algorithm is required. tion a coder for
encoding a video image comprises; a  Referring to figures 1 and 2, in order
to detect the vector quantization means for comparing sub-arrays  head,
digital data representing several contiguous of the image with the members
of a composite code-  iS  frames of the head and shoulders Image are
captured; book of vectors to determine which of the vectors Is  for
instance in a store 1. One of these frames Is de- most similar to each
sub-array, the composite code-  picted in figure 2a. This data does not
need to be ex- book of vectors comprising a concatenation of at least
tremely accurate, but rather representative. two codebooks, each codebook
being derived from a     On the assumption that the prime moving areas
respective training set of image data; characterised In  20  within the
data sequence are directly associated with that one of the codebooks is a
first codebook whose  the head area, frame dilferencing 2 is applied to the
vectors have been derived from a set of image data  data representing each
adjacent pair of frames. This derived from images of a first object; each
of the veo-  process typically yields a set of difference data for tors of
the first codebook has associated with it a flag  each adjacent pair
representing moving areas togeth- indicating that it is a member of the
codebook; the   25  er with random noise across the whole image area. coder
includes labelling means for labelling as being  For all picture elements
(pals) represented by associated with the first object each sub-array of
the  each set of difference data, each pel above a given image which is
determined to be mostsimilartto a vec-  threshold value of intensity is set
to maximum Inten- tor of the first codebook; and an image coding means
sity (255) and each pel below the threshold is set to which encodes updates
the sub-arrays associated   3o  minimium Intensity (0). This 'thresholding'
3 removes with an object are updated at a higher rate than the  a large
quantity of the random noise and some of the other sub-arrays.
moving areas. An embodiment of the invention will now be de-     Median
filtering 4 Is next applied to each set of scribed by way of non-limitative
example concerned  difference data, which very effectively removes most
with the identification of a head in a head and shoul-  35  of the
remaining random noise, but erodes only small ders against a background
scare, with reference to  amounts of the moving areas. the accompanying
drawings in which:                   The image represented by each set of
data at this figure 1 Is a block diagram illustrating the initial  stage
will rarely provide a clear outline of the head; stages of operation of
parts ofa coder embodying  unless the head to background contrast is very
high the invention;                            40  and the movement of the
head between adjacent figures 2a-g show schematically various stages
frames is more than one pel. Often only one side and in the training
sequence used to derive the code-  the top of the head may be depicted as
shown In fig- book;                                          ure 2b. figure
3 Is a block diagram illustrating the opera-  Generally, the moving areas
will be clustered in tion of a coder embodying the Invention;  45  regions
around the head area, but some isolated clus- figure 4a shows schematically
a frame to be ana-  ters may arise due to motion in other areas of the im-
lysed;                                         age. A clustering process 5
is used to remove some figure 4b Illustrates the sub-array blocks used in
of the isolated clusters: two orthogonal histograms vector quantizing
figure 4a;                   are generated, one representing the number of
'mo- figure 4c shows the state of flags corresponding   5o  ving' pels in
the columns of the image represented by to the vector quantised image of
figure 4b;    the data and one representing the number of moving figure 4d
shows schematically the result of ana-  pels in the rows of the Image
represented by the data. lysing the frame of figure 4a according to the in-
The first order moments are calculated and the 'cen- vention; and
tre of gravity' of the image determined, as shown In figure 5 shows
schematically a coder embodying  as  figure 2c. A rectangle is then
generated, centred on the invention.                                 these
co-ordinates, of such dimensions that a given To enable the invention to
operate, it is necessary  percentage of moving area is included within it,
see to have provided a composite codebook which in-    figure 2d. The pals
remaining outside this rectangle 3  
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intensity, figure 2e. By a suitable  codebook Is made known to the
decoderfirst bytrans- choice of rectangle Isolated dusters are removed by
mitting an indication of the vectors). this process.
Since the quantisation process is inherently ap- Constraints are imposed on
the selection of the  proximate, it will be appreciated that occasionally
rectangles in order to reduce the occurence of incor-   5   blocks from the
head part of the Image may best rect rectangles. Since a very small
movement of the  match a vector from the "background" part of the co- J
head between one frame and the next may produce     debook, or vice versa.
The actual identification of the a very small rectangle, the rate of change
of size of  head will thus usually evolve ignoring isolated 'head' the
rectangle from one set of data to the next is re-  blocks using erosion and
clustering 11, 12 (for exam- stricted: either each of the boundary lines of
the rec-  so  pIe, as described above), ordesignating the area with tangle
are constrained to lie within a small distance of  the highest
concentration of "head" blocks as the ac- the corresponding boundary in the
Immediately pre-  tual head. ceding set of data; or the maximum rate of
change of   Another method involves detecting isolated the size of the
rectangle is linked to the frame differ-  "head" blocks and then examining
the error between ence energy (eg. the square of the difference data),  15
the block and the "head" vector, and that between the so If the difference
energy is small the change is kept  block and the best-matching
"background" vector, small, but if the difference energy Is large the rate
of  and if the two scores are similar (i.e. there is ambiguity change may
be greater.                             about whether the block is "head"
or 'background'), The rectangle - rectangles are used because they
reflagging the block to "background" Instead. require very few bits of data
to define - is then shrunk   20  If the head blocks are too scattered, it
may be that v   if necessary, at 6 In figure 1, and as shown In figure  the
codebook is insufficient to characterlse the head. 2f, to become the
smallest rectangle that can be   In this case, a retraining sequence may be
employed placed around the data to enclose all the remaining  to regenerate
the codebook. non-zero pels. This rectangle Is assumed to represent  This
retraining sequence may either simply be a an approximate model of the
head.             25  further sequence of the kind described above, or it A
border is then created, at 7 in figure 1, around  may attempt to improve
(rather than simply redefine) the final rectangle, as shown In figure 2g.
This border  the codebook. For example, a count may be kept of defines an
exclusion zone from where no data will lat-  the number of 'Incorrect" (
i.e. scattered) as opposed er be taken. This ensures that when the border
is ap-  to mcorrect" ( I.e. concentrated in the head area) oo- plied to the
respective frame of the original image the   30  curences of each vector,
and the scatter may this be data outside the border will be exclusively
head data  reduced by rejecting from the codebookvectors which and the data
outside the border will be exclusively  occur incorrectly too often.
background data.                                       Or, alternatively,
the approximate head location If five frames of data are Initially captured
in the  derived by locating the greatest concentration of store 1, then
four adjacent pairs of frames are ana-  35  "head" blocks may be used, in
the same manner as lysed and four sets of data result. After the four bor-
described above, as an area for generating a new ders have been set 7 the
head area data and the back-  "head" codebook. ground area data are
extracted from the first four     These latter approaches, in which VQ
coder frames of the original image respectively and the  "learns" from each
retraining sequence, are preferred /   Linde-Buso-Grey algorithm Is applied
to generate a   40  on grounds of accuracy. VQ codebook for each area 8,
for example, a 9 bit      Figure 5 shows a block diagram of a video coding
background codebook and 10 bit head codebook (i.e.  apparatus (eg for a
video telephone) embodying the codebooks containing respectively 29 and 210
en-   invention. Video signals are fed from an output 20 to tries). The two
codebooks are then combined 9 to   a frame store 21 where individual
picture element val- form one codebook, each entry of which has an as-  45
ues are recorded In respective store locations so that soclated flag
Indicating its origin.               desired sub-arrays of pels are
accessible for further Referring now to Figures 3 and 4a-d, after this
processing. The sub-array sizes may typically be 8 x training sequence is
completed, the composite code-  8. In an initial, training, phase of the
apparatus a train- book Is used to locate the head In successive Image  ing
control unit 22 - which may for example be a suit- frames. The VQ coder
operates just as It would In a   60  ably programmed microprocessor system
- carries priorart system using VQ as the transmission coding,  out the
codebook generation method described but for each block of pels coded 10,
the code gener-  above, and enters the vectors (and flags) In a VO co- ated
will Include a flag (for example, the first digit) In-  debook store 23. It
wili be understood that the VQ dicating whether that block is "head" or
"background"  process Involves matching 8 x 8 sub-array to the so that the
head position is known for each frame.    55   nearest one of the stored of
vectors, viz. a number of It will of course be appreciated that when the
co-  8 x 8 patterns which are consistently fewer in number debook is
derived at the coder as Indicated above, VQ  than the maximum possible
number (264) of such pat- cannot be used as the transmission code (unless
this  terns. 4 



7                   EP 0 313 612 B1                8 In the coding phase of
the apparatus, the match-  2. A method as claimed claim I In which one of
the ing is carried out by VQ control logic 24 which re-   codebooks is
derived from a set of Image data ceives successive sub-arrays from the
frame store 21  (2a) derived from images of human heads. and compares each
of these with all the vectors In the codebook store. The simplest form of
comparison   5   3. A method of encoding a series of images in which would
be to compute the mean square difference be-    sub-arrays of each image
are each compared K<  tween the two; the vector giving the lowest result
be-  with the members of a composite codebook of ing deemed to be the best
match. The output from the  vectors to determine which of the vectors is
most VQ control logic is the sequence of flags associated  similar to each
sub-array, the composite code- with the vectors thus identified.
10      book of vectors comprising a concatenation of at The actual logic
is carried out in this example by  least two codebooks, each codebook being
de- an inter frame differential coder 25, in which an inter-  rived from a
respective training set of image data; frame difference (in subtrator 26)
is taken (in conven-    characterised in that: tional manner) between pels
from the frame store 21         one of the codebooks is a first codebook
and a previous frame predictor 27. As is usual in such   15  whose vectors
have been derived from a set of systems, a quantizer 28 and an output
buffer 29 (to   image data derived from images of a first object; match the
irregular rate of data generation to a trans-    each of the vectors of the
first codebook mission link operating at a constant rate) are shown.  has
associated with it a flag indicating that it is a A receiver (not shown)
uses the difference-informa-   member of the codebook; tion to update a
reconstructed Image In a frame store.  20  each sub-array of an image which
is deter- The flag output from the VQ control logic 24 is con-  mined to be
most similar to a vector of the first co- nected (if required, via
erode/dustercircuits 30) to the  debook Is labelled as being associated
with the differential coder 25. When the flag indicates that   first
object; and "head" information is being processed, the coder op-       the
images are encoded such that sub-ar- erates normally. If however
"background" is indicated,  25  rays associated with an object are updated
at a then the generation of difference information is car-  higher rate
than the other sub-arrays. ried out less frequently (eg on alternate frames
only). This operation Is illustrated by a switch 31 which,  4. A coder for
encoding a video image comprising; when the flag Indicates 'background',
breaks the cod-      a vector quantization means for comparing ing loop on
alternate frames.                so       sub-arrays of the image with the
members of a It will be apparent from the foregoing that any vis-
composite codebook of vectors to determine ually distinctive object or
objects may be accurately  which of the vectors is most similar to each
sub- detected, recognised or located using methods ac-     array, the
composite codebook of vectors con- cording to the invention.
prising a concatenation of at least two code- 35      books, each codebook
being derived from a re- spective training set of image data; Claims
characterised in that; one of the codebooks Is a first codebook 1. A method
of analysing an image in which sub-ar-    whose vectors have been derived
from a set of rays of the image are each compared with the   40  image data
derived from Images of a first object; members of a composite codebook of
vectors to           each of the vectors of the first codebook determine
which of the vectors is most similar to  has associated with it a flag
indicating that it is a each sub-array, the composite codebook (9) of
member of the codebook; vectors comprising a concatenation of at least
the coder includes labelling means for lab- two codebooks, (8) each
codebook being derived   45  elling as being associated with the first
object from a respective training set of Image data;      each sub-array of
the Image which is determined characterlsed in that:
to be most similar to a vector of the first code- one of the codebooks Is a
first codebook     book; and whose vectors have been derived from a set of
an image coding means which updates the image data derived from images of a
first object,  so  sub-arrays associated with an object at a higher each of
the vectors of the first codebook    rate than the other sub-arrays. has
associated with it a flag Indicating that it is a member of the codebook;
and                    5. A coder as claimed in claim 4 in which the coding
each sub-array of the Image which is de-     means is a discrete cosine
transform coder. termined to be most similar to a vector of the first  55
codebook Is labelled as being associated with the  6. A coder as claimed in
claim 4 in which the coding first object.
means is a motion compensated DPCM coder.  
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II ! In the coding phase of the apparatus, the match-  2. A method as
claimed claim I in which one of the Ing Is carried out by VQ control logic
24 which re-   codebooks is derived from a set of image data ceives
successive sub-arrays from the frame store 21  (2a) derived from images of
human heads. and compares each of these with all the vectors in the
codebook store. The simplest form of comparison   5   3. Amethod of
encoding a series of images in which would be to compute the mean square
difference be-    sub-arrays of each image are each compared <  tween the
two; the vector giving the lowest result be-  with the members of a
composite codebook of ing deemed to be the best match. The output from the
vectors to determine which of the vectors is most VQ control logic is the
sequence of flags associated  similar to each sub-array, the composite
code- with the vectors thus identified.             10      book of vectors
comprising a concatenation of at The actual logic is carried out in this
example by  least two codebooks, each codebook being de- an Inter frame
differential coder 25, in which an inter-  rived from a respective training
set of image data; frame difference (in subtrator 26) is taken (in conven-
characterised in that: tional manner) between pels from the frame store 21
one of the codebooks is a first codebook and a previous frame predictor 27.
As is usual in such   15  whose vectors have been derived from a set of
systems, a quantizer 28 and an output buffer 29 (to   image data derived
from images of a first object; match the irregular rate of data generation
to a trans-     each of the vectors of the first codebook mission link
operating at a constant rate) are shown.  has associated with it a flag
Indicating that It is a A receiver (not shown) uses the difference-informa-
member of the codebook; )   tion to update a reconstructed image in a frame
store.  20  each sub-array of an image which Is deter- The flag output from
the VQ control logic 24 Is con-  mined to be most similar to a vector of
the f irst co- nected (if required, via erodeldluster circuits 30) to the
debook is labelled as being associated with the differential coder 25. When
the flag Indicates that   first object; and 'head information is being
processed, the coder op-         the images are encoded such that sub-ar-
erates normally. If however'background" is indicated,  25  rays associated
with an object are updated at a then the generation of difference
information is car-  higher rate than the other sub-arrays. ried out less
frequently (eg on alternate frames only). This operation is illustrated by
a switch 31 which,  4. A coder for encoding a video Image comprising; when
the flag indicates "background", breaks the cod-       a vectorquantization
means for comparing ing loop on alternate frames.                 30
sub-arrays of the image with the members of a Itwill be apparentfrom the
foregoing that anyvis-  composite codebook of vectors to determine ually
distinctive object or objects may be accurately  which of the vectors is
most similar to each sub- detected, recognised or located using methods ac-
array, the composite codebook of vectors corn- cording to the Invention.
prising a concatenation of at least two code- 35      books, each codebook
being derived from a re- spective training set of image data; Claims
characterised In that; one of the codebooks is a first codebook 1. A method
of analysing an image in which sub-ar-    whose vectors have been derived
from a set of rays of the image are each compared Mlth the   40  image data
derived from Images of a first object; members of a composite codebook of
vectors to           each of the vectors of the first codebook determine
which of the vectors is most similar to  has associated with it a flag
indicating that it Is a each sub-array, the composite codebook (9) of
member of the codebook; vectors comprising a concatenation of at least
the coder includes labelling means for lab- two codebooks, (8) each
codebook being derived   45  oiling as being associated with the first
object from a respective training set of image data;      each sub-array of
the image which is determined characterised in that:
to be most similar to a vector of the first code- one of the codebooks is a
first codebook     book; and whose vectors have been derived from a set of
an Image coding means which updates the image data derived from images of a
first object;  5o  sub-arrays associated with an object at a higher each of
the vectors of the first codebook    rate than the other sub-arrays. has
associated with it a flag indicating that It is a member of the codebook;
and                    5. A coder as claimed In daim 4 in which the coding
each sub-array of the image which is de-     means is a discrete cosine
transform coder. termined to be most similar to a vector of the first  5s
codebook is labelled as being associated with the  6. A coder as claimed in
claim 4 in which the coding first object.
means is a motion compensated DPCM coder. 5  
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liii || I|| 7. A coder as claimed in any one of claims 4, 5 and   moved
inward, if possible, until it abuts at least 6 further including composite
codebook generat-    one of those array elements indicating a differ- ing
means to generate the composite codebook      ence above the threshold. of
vectors including: identification means (1, 2, 3, 4, 5, 6, 7) for
identifying an area of the image cor-   5 responding to an object;
generating means for  PatentansprOche generating a first codebook from
sub-arrays with- in that area andforgenerating afurthercodebook  1.
Verfahren zum Analysieren eines Bildes, wobel from sub-arrays outside that
area; and combining   Untermatrizen des Bildes Jeweils mit den Ele- means
for combining the first and further code-  1O  menten eines
zusammengesetzten Codebuchs book (9) to form a composite codebook (9).
von Vektoren verglichen werden, um zu bestim- men, welcher der Vektoren
jeder Untermatrix am 8. A coder as claimed in claim 7 in which the identi-
hnillichsten ist, wobel das zusammengesetzte fication means is arranged to
analyse the differ-  Codebuch (9) von Vektoren elne Aneinanderket- ence
between a pair of temporally separated Im-  15  tung von zumindest zwei
Codebuchern (8) auf- age frames to identify areas of the image corre-
weist, wobei jedes Codebuch von elnem Jeweili- sponding to the object.
gen Obungssatz von Bilddaten abgeleltet wird; dadurch gekennzelchnet, dall
0. A coder as claimed In claim 8, in which the iden-        eines der
Codebucher ein erstes Code- tification means (1, 2, 3, 4, 5, 6, 7)
comprises:    20  buch ist, dessen Vektoren von einem Satz Bildda- (a)
means (2,3) for generating from a pair of   ten abgeleitet sind, welche von
Bildern eines er- frames (2a) of the image array elements with-   sten
Gegenstandes abgeleitet sind; in a notional two dimensional field, the
value       Jeder derVektoren des ersten Codebuchs of each position within
the field indicating    eine dazu zugeordnete Kennmarke hat, welche whether
the difference between the lumi-  25    anzelgt, dag erein Element des
Codebuchs ist; nance levels of the picture elements at corre-  und sponding
positions in the two frames lies            Jede Untermatrix des Bildes,
von dem man above or below a threshold;                     bestimmt, dag
es elnem Vector des ersten Code- (b) clustering means (5) for determining
the    buchs am ahnllschsten ist, als dem ersten Ge- centre of gravity
within the said field of those  30  genstand zugeordnet gekennzeichnet
wird. array elements indicating a difference above the threshold; and
2. Verfahren nach Anspruch 1, wobel eines der Co- rectilinear delimiting
means (6, 7) for   debichervone einem Satz Biddaten (2a) abgelei-
determining the position of a boundary about    tot ist, welche von Bildern
menschlicher K6pfe the centre of gravity which encloses a given   35
abgeleitet sind. proportion of those array elements, whereby all picture
elements lying within a boundary so  3. Verfahren zum Codieren einer Serie
von Bildern, determined are identified as belonging to an    wobei
Untermatrizenjedes Bildesjeweils mitden area of the image corresponding to
the object.  Elementen eines zusammengesetzten Code- 40      buchs von
Vektoren verglichen werden, urn zu 10. Acoderas claimed in claim 9 which
means further   bestimmen, welcherderVektoren jeder Unterma- comprises
filtering means (4) for median filtering  trix am Ahnlichsten ist, wobei
das zusammenge- the array elements within the notional two dimen-  setzte
Codebuch von Vektoren eine Aneinander- sional field priorto the
determination of the centre  kettung von zumindest zwei Codebflchern auf-
of gravity.                               4s       weist, wobel jedes
Codebuch von einem Jeweili- gen Obungssatz von Bliddaten abgeleitst ist;
11. A coder as claimed in either one of claims 9 and       dadurch
gekennzelchnet, daM 10, wherein said boundary about the centre of
eines der Codebflcher ein erstes Code- gravity is of a finite number of
elements in thick-  buch ist, dessen Vektoren von einem Satz Bildda- ness.
50      ten abgeleietworden sind, welche von Bildern el- nes ersten
Gegenstands abgeleitet sind; 12. Acoder as claimed in any one of claims 9,
10 and       jeder der Vektoren des ersten Codebu- 11 wherein said boundary
about the centre of      ches dazu ein Kennzeichen zugeordnet hat, wel-
gravity is of rectangular shape.                   ches anzeigt, daM er ein
Element des Codebuchs 55     iSt; 13. A coder as claimed in claim 12,
wherein the rec-       jede Untermatrix eines Bildes, von dem tangular
shaped boundary is centred upon the       man bestimmt, daB s elnem Vektor
des ersten centre of gravity and each side of the rectangle is  Codebuchs
am ahnlischsten ist, als mit dem er- 6 
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I! sten Gegenstand verbunden gekennzeichnet          zen aulerhalb der
Flache; und eine Kombinati- wird; und
onseinrichtung zum Kombinleren des ersten und die Bilder so codiert sind,
daB Untermatri-  weiteren Codebuchs (9), um eine zusammenge- zen, welche
elnem Gegenstand zugeordnet sind,     setztes Codebuch (9) zu bilden. mit
einer hoheren Geschwindigkeit auf den neu-   s esten Stand gebracht werden
als die anderen Un-  8. Codiergerat nach Anspruch 7, wobei die termatrizen.
Identifizienrungseinrichtung angeordnet ist, um den Unterschied zwischen
einem Paar zeitlich 4. Codiergerat zum Codieren eines Videobildes,
getrennter Bilddatbnblocke zu analysieren, urn welches aufweist
10      dem Gegenstand entsprechende FlAchen des sine
Vektorquantisierelnrichtung zum Ver-    Bildes zu identifizieren. gleichen
von Untermatrizen des Bildes mit den Elementen sines zusammengesetzten
Code-       9. Codlergerat nach Anspruch 8, wobei die Identifi- buchs von
Vektoren, um zu bestimmen, welcher      zlerungseinrichtung (1, 2, 3, 4, 5,
8, 7) aufweist: der Vektoren jeder Untermatrix am ahnlichsten  1s   (a)
sine Einrichtung (2, 3), mit der man aus ei- ist, wobei das
zusammengesetztb Codebuch von         nem Paar von Datenblocken (2a) der
Bildma- Vektoren sine Aneinanderkettung von zumindest       trixelements
Innerhalb      sines zwel Codebiichern aufweist, wobel jedes Code-
konzept1onnellen zweldimensionalen Feldes buch von einem entsprechenden
Obungssatz             den Wertjeder Position innerhalb des Feldes von
Bilddaten abgeleitst ist;             20         erzeugt, welche anzeigt,
ob der Unterschied dadurch gekennzelchnet, daB                    zwischen
den LumInanzniveaus der Bildele- eines der Codebiicher sin erstes Code-
mente bei enteprechenden Positionen in den buch ist, dessen Vektoren von
einem Satz BUidda-     belden Datbnblcken Ober oder unter einem ten
abgeleitetworden sind, welche von Bildern ei-    Schwellwert Iegt nes
ersten Gegenstands abgeleitet sind;   25         (b) Eins
Zusammenballungseinrichtung (5) jeder der Vektoren des ersten Codebuchs
zum Bestimmen des Schwerpunktes Inner- sin Ihm zugeordnetes Kennzeichen
hat, welches        halb des Feldes der Matrixelemente, wodurch anzeigt,
daM or ein Element des Codebuchs ist;       ein Unterschied Ober dem
Schwellwert ange- das Codiergerit sine Kennzeichnungsein-        zeigt
wird; und richtung beinhaltet zurn als dem ersten Gegen-  30   sIne
geradlinige Begrenzungseinrichtung (6, stand zugeordnete Kennzeichnen jeder
Unter-          7) zum Bestimmen der Position elner Grenze matrix des
Bildes, von dem bestimmtwird, daB es      um den Schwerpunkt, welche oenen
gegebe- einem  Vektor des ersten  Codebuchs am               nen Anteil der
Matrixelementb umschlieSt, ahnlischten ist; und
wobel alle innerhalb einer so bestimmen sine Bildcodiereinrichtung, welche
die ei-  3S  Grenze liegenden Bildelemente identifiziert nem Gegenstand
zugeordneten Untermatrizen            werden als zu sine Fache des Bildes
geho- schneller auf den neuesten Stand bringt als die      rend, welches
dem Gegenstand entspricht. anderen Untermatrizen. 10. Codiergerat nach
Anspruch 9, dessen Einrich- 5. Codiergerlt nach Anspruch 4, wobei die
Codier-  4o  tung weiterhin sine Filbreinrichtung (4) aufweist elnrichtung
sin         diskretes          zur Mittelungsfilterung der Matrixelemente
Inner- Kosinustransformations-Codiergerat ist.           halb des
konzeptionellen zweidimensionalen Fel- des, bevor der Schwerpunkt bestimmt
wird. 6. Codlergerat nach Anspruch 4, wobei die Codier- einrichtung   ein
bewegungskompenslertes   4s  11. Codlergerat nach einem derAnrpruche 9 und
10, DPCM-Codlergerat ist.                             wobei die Grenze um
den Schwerpunkt in ihrer Dicke aus elnerendlichen Anzahl von Elementen 7.
Codiergerat nach einem der Anspruche 4, 5 und     besteht. 8, weiches
weiterhin zusammengesetzte Code- buch-Erzeugungseinrichtungen  aufweist, um
5o  12. CodiergerAt nach einem derAnsprflche 9, 10 und das zusammengesetzte
Codebuch von Vektoren        11, wobel die Grenze um den Schwerpunkt zu
erzeugen, einschlieBlich: einer Identifizie-   rechteckf8rming ist.
rungseinrichtung (1, 2, 3, 4, 5, 5, 7) zurn Identifi- zieren einer einem
Gegenstand entsprechenden   13. Codiergerat nach Anspruch 12, wobei die
recht- Fliche des Bildes; einer Erzeugungseinrichtung   ss  eckf6rmige
Grenze um den Schwerpunkt zen- zum Erzeugen sines ersten Codebuchs aus Un-
triert ist und jade Selte der Rechtecks nach innen termatrizen innerhalb
der Flache und zum Erzeu-   bewegt wird, wenn m8glich, bis ale an zumindest
gen sines weiteren Codebuchs aus Untermatr1-      sines der Matrixeiemente
stbSt, welches einen 
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11III H I!II *C   L  M   S* Unterachied oberhalb des Schwellwertes an-
comprenant: zeigt,                                                 un moyon
de quantification de vecteurs pour comparer des sous-r6seaux de I'image
avec les 6lements d'un livre de codes composite de Revendications
5      vecteurs pour determiner celul des vecteurs qul eat le plus
semblable A chaque sous-reseau, le l- -.  1. Un proocde d'analyse d'une
image dons lequel       vre de codes composite de vecteurs comprenant des
sous-reseaux de i'image sont compares cha-    un enchatnement d'au mosin
deux livres de co- cun aux elements d'un livre de codes composite    des,
chaque livre de codes etant deriv6 d'un jeu de vectours pour d6termlner
celul des vecteurs  lo  respectif d'apprentissage de donnees d'images; qul
est le plus semblable a chaque sous-reseau,        caracterise en ce quo:
le livre de codes composite (9) de vecteurs            'un des livres de
codes eat un premier livre comprenant un enchatnement d'au moins deux li-
de codes dont lea vecteurs ont ete d6riv6s a partir vres de codes (8),
chaque livre de codes 6tantd6-  d'un jeu de donn6es d'images derivees
d'images rive d'un jeu respectif d'apprentissage de don-  15  d'un premier
objet; nees d'lmages;                                         A chacun des
vecteurs du premier livre de caract6rise en ce quo:
codes eat associe un drapeau indiquant quo c'est 'un des livresde codes
estun premierlivre   un el6ment du livre de codes; de codes dont lea
vecteurs ont 6t6 derives a partir    le codeur inclut des moyens
d'etiquetage d'un jeu de donnees d'images d6rivees d'lmages  20  pour
6tiquetbr comme 6tant associe au premier d'un premier objet;
objet chaque sous-reseau de l'image qui est d6- A chacun des vecteurs du
premier livre de  tbrmine comme le plus semblable A un vocteurdu codes est
associe un drapeau Indlquant quo c'est  premier livre de codes; et un
element du livre de codes; et                       un moyen de codage
d'image qui met A chaque sous-reseau de l'image qul eat de-  25  jour les
sous-reseaux assocles A un objet A une termin6 comme le plus semblable A un
vecteurdu    frequence plus eleves quo lea autres sous- premier livre de
codes eat etiquete comme etant   reseaux. associe au premier objet. 5. Un
codeurselon la revendication 4 dans loquol le 2. Un procede solon la
revendication I dans loquol  3o  moyen de codage est un codeur A
transformse l'un des livres de codes est derive d'un jeu de   discrbte par
cosinus. donnees d'images (2a) derivees d'lmages de te- tes humaines.
6. Un codeurselon la revendication 4 dana loquel le moyen de codage eat un
codeur par modulation 3. Un procede d'encodage d'une serie d'images  35
differentielle par impulsion codee, (ou DPCM) dana lequel des sous-reseaux
de chaque image      compensa on mouvement. sontcompares chacun aux
elements d'un Mivre de codes composite de vecteurs pourdetorminerce-  7. Un
codeurselon l'une quelconque des revendica- lul des vecteurs qui eat le
plus semblable A cha-  tdons 4, 5 et 6 comprenant en outre un moyen ge- quo
sous-rdseau, le livre de codes composite de   40  nerateur de livre de
codes composite afin d'en- vecteurs comprenant un enchainement d'au
gendrer le livre de codes composite de vecteurs moins deux livres de codes,
chaque livre de co-   incluant: un moyen d'identificatlon (1, 2, 3, 4, 5,
des etant derive d'un jou respectif d'apprentissa-  6, 7) pr6vu pour
identifier une zone de l'image ge de donnees d'lmages;
correspondant A un objet; un moyen generateur caracterise en ce quo:
45       prevu pour engendrer un premier livre de codes 'un des livres de
codes est un premierlivre  a partir de sous-reseaux situes A l'int6rieur de
de codes dontles vecteurs ontete derives a partir  cette zone et
pourengendrer un autre livre de co- d'un jeu de donnees d'images deriv6es
d'images    des A partir de sous-reseaux situes A I'exterieur d'un premier
objet;                               de cette zone; et un moyen de
combinaison pr6vu A chacun des vecteurs du premier livre de   5o  pour
combiner le premier et l'autre livre de codes codes eat associe un drapeau
indiquant quo c'est  (9) pour former un livre de codes composite (9). un
element du livre de codes; et lea images sont encodees d'une maniere   8.
Un codeurselon la revendication 7 dans lequel le tells quo lea sous-reseaux
associes A un objet    moyen d'identification est agence pour analyser sont
mis A jour A une frequence plus elevee quo  5s  lea differences entre une
paire de trames tempo- les autres sous-reseaux.
rellement separees d'image afin d'identifier des 



zones de l'image correspondent A l'objet. 4. Un codeur destine a encoder
une Image video 8    9. Un codeur selon la revendication 8, dans lequel le
moyen d'identification (1, 2, 3, 4, 5, 6, 7) comprend: (a) un moyen (2, 3)
de gqn6ratlon, A partir d'une pair. de trames (2a) du reseau d'image,   5
des elements situbs A l'int6rieur d'une trame notionnelle A deux
dimensions, la valeur do chaque position situ6e a l'interleurde latrame
indlquant el la difference entre les niveaux de luminance des elements de
representation A   1o des positions correspondantes dans les deux trames
est situ6 au-dessus ou au-dessous d'un seuil; (b) des moyens de groupage
(5) pr6vus pour determiner le centre de gravit6, A l'inteireur de   tS
ladite trame, des 6elments de reseaux qui In- diquent une difference
sup6rieure au seuil; et (c) un moyen de delimitation rectiligne (6, 7)
prhvu pour determiner la position d'une limite, entourent le centre de
gravite, qul enferme   20 K-'       une proportion donnee de ces e6lments
de r6- seau, grace A quoi tous les 6lements de repre- sentatlon situ6s a
l'int6rieur d'une limite ainsi d6terminhe sont identifies comme apparte-
nant A une zone de l'image correspondant A   25 I'objet. 10. Un codeur
solon la revendication 9 qui comprend en outre un moyen de filtrage (4)
prevu pour un filtrage median, avant la determination du centre  30 de
gravite, des elements du r6seau situhs A I'n- terieur de la trame
notionnelle A deux dimen- sions. 11. Un codeurselon la revendication 9 et
10, dans le-  35 quel ladite limite entourantle centre de gravit6 est d'une
epaisseur A nombre fini d'e6lments. 12. Un codeurselon l'une quelconque des
revendics- tions 9, 10et 11 dans lequel ladite limite entourant  40 le
centre de gravite est do forme rectangulaire. 13. Un codeur selon la
revendication 12, dans lequel la limite A forme rectangulaire est centr6e
sur le centre de gravite et chaque ote du rectangle est  45 deplac6 vers
I'Interbur, sl possible, jusqu'A ce qu'll vienne en but6e sur au moins P'un
des 616- ments du r6seau qui indique une difference supe- rieure au seui1.
50 55 9    


