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Description

[0001] The present invention relates to a method for
compressing image data, generally as would be prac-
ticed under the JPEG (Joint Photographic Expert
Group) standard, with the addition of retaining informa-
tion which is derived as a result of the compression,
which can be accumulated into an "encoding cost map."
[0002] US-A-5,379,122 gives a general overview of a
data-compression technique which is consistent with
the JPEG device-independent compression standard.
The details of the operation of the JPEG standard are
given in the patent, but for present purposes, the essen-
tial properties of JPEG compression are as follows. An
original image which is desired to be transmitted from
one hardware device to another, or which is to be re-
tained in an electronic memory, is divided into a two-
dimensional array of typically square blocks of pixels. In
one typical embodiment, the original image is divided
into blocks with each block comprising 8x8=64 pixels
from the original image. Each individual pixel in the im-
age, in turn, may express a grayscale value, which may
be on a scale from, for example, 0 to 255 or 0 to 4095.
There is thus derived from each block in an image to be
transmitted a matrix of 64 gray level values, each value
relating to one pixel in an 8x8 matrix. This matrix is then
subjected to certain mathematical operations. For ex-
ample, the first step is to perform a "discrete cosine
transform," or DCT. In effect, the DCT changes the im-
age space for the matrix, so that a vector related to the
average luminance of all of the pixels in the block is
made into an axis of the space. Following the DCT, the
coefficients in the original matrix still completely de-
scribe the original image data, but larger value coeffi-
cients tend to cluster at the top left corner of the matrix,
in a low spatial frequency region. Simultaneously, the
coefficient values toward the lower right hand portion of
the matrix will tend toward 0.
[0003] The top-left entry in each matrix, which repre-
sents the average luminance of all pixels in the matrix,
is known in JPEG as the "DC coefficient" of the block,
with all the other entries in the matrix being known in
JPEG as the "AC coefficients" of the block. In a preferred
embodiment of JPEG, the transmitted DC coefficient of
each block is converted to a difference relative to the
DC coefficient of the block to the left of the block in the
original image; this makes the magnitude of each DC
coefficient smaller in absolute terms.
[0004] Following the DCT step, individual coefficients
in the matrix are quantized, or in effect made into smaller
numbers, and rounded. Then, the quantized coefficients
are Huffman-encoded to yield a string of binary digits,
or bits. There may be further compression steps as well,
but the final product is inevitably a string of bits for each
block, each block resulting in a string of bits of a different
length.
[0005] Under JPEG compression, each block of the
original image will result in a string of bits of unpredict-

able length. Because the compressed image data for a
successive block is typically transmitted in serial form,
there is a problem with identifying, in a stream of data,
those portions of the data stream which relate to a par-
ticular desired set of blocks in an image. Because the
various strings of bits are of unpredictable length, one
cannot readily "fast forward" to access a particular de-
sired subset of the compressed image data.
[0006] US-A-5,229,864 discloses another decoding/
decompression technique which uses a "data code
counting section." The data code counting section de-
termines the amount of coded data in each block of the
compressed picture data. This count of data in each
block is then used as part of an "interblock filter" which
normalizes image data of adjacent blocks in order to
eliminate or reduce an edge or other distortion appear-
ing at the border between blocks in the reconstructed
image.
[0007] US-A-5101438 describes an image area dis-
criminating method in which an image of interest is di-
vided into NXN blocks and subjected to two-dimensional
orthogonal transform block by block to produce an NXN
coefficient pattern. Then each block is compared with
coefficient patterns prepared beforehand and matching
the characteristics of character images to see if the
block lies in a character-image area or in a halftone im-
age area. A v-dimensional co-efficient vector is then
generated which is compared with known vectors.
[0008] US-A-5517327 describes a data processor in
which image data of a pixel matrix is subjected to or-
thogonal transformation to coefficient data, the coeffi-
cient data is quantized with a first quantization table for
character image and a second quantization table for
half-tone image, and the image data is discriminated to
be character image data or half-tone image data accord-
ing to the quantization data. In another processor, image
data are divided into first and second processing blocks
of m*m and M*M pixel matrices wherein M>m and the
second processing block includes one of first process-
ing blocks and adjacent pixels. Image data in a first and
second processing block are subjected to orthogonal
transformation to coefficient data. It is discriminated ac-
cording to the coefficient data of the second processing
block if the image is a character, dot, or half-tone image
to select an appropriate quantization table, and image
data of the first block is quantized according to the se-
lected table and the quantized data are coded.
[0009] JP-A-06319133 describes image coding appa-
ratus including a one-block extracting section which ex-
tracts a pixel block from an input image signal. An area
judging section calculates characteristic quantities such
as variance information, histogram information and dy-
namic range information, and judges whether the pixel
block is photographic or text-like based on the charac-
teristic quantities.
[0010] WO-A-93/23816 describes a method which
converts two image blocks to their frequency domain
representation via the Discrete Fourier Transform (DFT)
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and then multiplies the two blocks together to form a
product matrix in the frequency domain. The frequency
domain result is then converted back to spatial domain
and the cross correlation values are simultaneously
available to be searched for the maximum value.
[0011] US-A-5408328 discloses a compressed image
virtual editing system in which a pointer array is provided
to point to each of the many MCUs in a compressed im-
age file. From all the blocks of an image, a subset of the
blocks is selected as a virtual image. The virtual image
is edited, and each edited block is compressed into an
edited block. The edited block is compressed into an ed-
ited MCU and placed in an edited block region, and the
pointer to the original MCU is changed to point to the
new MCU. In this way, the pointer array can be modified
to perform an Undo operation. An edge table is provided
to hold values where each value, when combined with
the differential value for a block on the edge of the virtual
image, provides an absolute value for the block without
reference to blocks beyond the edge of the virtual im-
age. The entries in the edge table are determined from
the compressed MCUs without the blocks being fully de-
compressed. More than one edge table can be provid-
ed. In an image editor, a virtual image is decompressed
from a compressed image, the virtual image is proc-
essed, and recompressed. The recompressed, edited
blocks are then placed in an edited block memory. In an
alternate embodiment, values to be combined with a dif-
ferential value are held in an offset table for all the se-
lectable blocks.
[0012] According to the present invention, there Is
provided a method of processing digital data forming an
image, the data being organized as a set of blocks, with
each block corresponding to an area of the image. Each
block is compressed, yielding a string of bits for each
block. The number of bits in each string of bits is count-
ed. A cost function is recorded for each string of bits,
the cost function being a number related to the number
of bits in each string of bits. The cost function of each
string of bits is transmitted to a receiver.
[0013] In the claims herein, it will be understood that
the steps of "transmitting" and "receiving" various por-
tions of data will be deemed to encompass placing cer-
tain data in an electronic memory and then removing it
at a later time, even if the same general apparatus per-
forms both the placing and retrieving. "Transmitting" will
include placing in the memory, and "receiving" will in-
clude retrieving from the memory.
[0014] Embodiments of the invention will now be de-
scribed, by way of example, with reference to the ac-
companying drawings, in which:

Figure 1 is a simplified diagram illustrating how the
JPEG compression technique is applied to an orig-
inal image; and
Figure 2 is an illustration of the relationship of the
"side information" of the present invention to com-
pressed image data.

[0015] Figure 1 is a simplified symbolic rendering of
the JPEG compression technique. An original image, in-
dicated as I, is retained as a quantity of digital data, such
as by scanning a hard-copy image, or otherwise creat-
ing an image electronically, as on a computer. The orig-
inal image I is divided into a number of square blocks,
in a typical case each square block comprising 64 pixels
in an 8x8 array. Each of these blocks forming image I is
then submitted to a JPEG compression technique
which, as known in the prior art, converts each image
block into a string of binary digits (bits), with each string
of bits being of an unpredictable length. As shown in Fig-
ure 1, each string of bits emerging from the JPEG tech-
nique ends with a special sequence of bits which are
recognized by a decompression system as indicated as
"end of block," or EOB. In the special case where all the
quantized DCT coefficients are non-zero, there is no
need for inserting the EOB symbol. As shown in Figure
1, the letters EOB are used to show an end of block, but
in a real-world situation, the EOB symbol would be a
recognizable unique sequence of 0's and 1's, such as
1010. The strings of bits, each representing one block
of pixels, is then sent to a "receiver," which as mentioned
above can be in the form of a memory from which the
compressed image data can be retrieved at a later time.
[0016] (Although the present embodiment of the in-
vention describes each block as representing a square
array of pixels in an image, it is conceivable, under the
claims herein, that a "block" could comprise a non-
square or even a linear array of pixels within the image.
Also, a "block" may correspond to any predefined region
of an image encompassing multiple colors. In a pre-
ferred embodiment, one or a plurality of blocks of each
color separation can be grouped to form larger struc-
tures known in JPEG as a minimum coded unit, or MCU.
According to the present invention, it is understood that
a "block" may represent one or multiple blocks, or one
or multiple MCUs.)
[0017] The proposed method may be used in combi-
nation with "restart markers," which are a utility available
within the JPEG standard. A "restart marker" is an op-
tional resource defined by JPEG comprising a specific
and unique byte-aligned sequence of bits that can be
inserted in the compressed bit stream. When used, it is
placed periodically in the bit stream after a fixed number
of compressed image blocks.
[0018] Figure 2 is a simplified diagram illustrating the
compression and transmission method of the present
invention. Shown in Figure 2 is a "transmitter" generally
indicated as 10, which sends various data to a "receiver"
indicated as 20. Once again, as mentioned above,
transmitter 10 and receiver 20 could be parts of the
same general apparatus, with the "transmission" steps,
as recited in the claims, being in the form of placing the
transmitted data in a memory for later retrieval by the
receiver.
[0019] As shown in the Figure, data from the original
image to be transmitted, the pixels of which are divided
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into for example 8x8 pixel blocks, are first compressed
by the standard JPEG compression technique, indicat-
ed as function 12. However, according to the present
invention, beyond the basic steps of JPEG compres-
sion, the individual strings of bits, each string corre-
sponding to one block of the original image, are in turn
used to derive a "cost function" for each block. The "cost
function" is a number related to the length, in number of
bits, of a bit string associated with a particular block in
the original image. This cost function may be the exact
number of bits in a particular string of bits, or could be
otherwise related to this number such as the actual
number of bits plus or minus some fixed number. This
cost function may also count the bits generated by "stuff-
ing bytes" which are defined in the JPEG standard. This
calculation of the cost function for each block is shown
as function 14 in Figure 2.
[0020] In a real-world JPEG compression system, the
length of the bit string for each block is expected to be
small. This cost function may be encoded into an 8-bit
cost function entry. It may also be optionally encoded
using Huffman or any other entropy coding technique.
The 8-bit encoding allows encoding of all values ranging
from the minimum permissible amount of bits in a block
up to 255 bits per block. The minimum number is never
smaller than 2 and its default value for JPEG luminance
tables is 4. Unused codes (below the minimum number)
may be used to represent an escape sequence to indi-
cate that more than 255 bits were used in the respective
block. After the escape sequence, the real cost function
is indicated using any simple format.
[0021] In addition to deriving the cost function, or
number of bits, for each block, it is desirable to calculate
at the transmitter 10 information about the sum of the
cost functions for each "row of blocks" in the image, such
as indicated by function 16 in the Figure. It will be un-
derstood that a row of blocks corresponds to a segment
of the image encompassing a fixed number of blocks.
This "row" may or may not correspond to a row of blocks
in a horizontal-scan direction in the image. According to
the preferred embodiment of the present invention,
whenever JPEG restart markers are not used, a "row of
blocks" will preferably imply a segment of blocks corre-
sponding to one horizontal row of blocks in the original
image. In the preferred embodiment of this invention, if
restart markers are used, a "row of blocks" is understood
as a segment of blocks corresponding to fractions of the
section of blocks in between restart markers" or to an
integer number of these sections. This "row-sum" can
be encoded in typically 2-4 bytes per row without com-
pression, although Huffman-encoding could conceiva-
bly be used here, such as at function 17 in the Figure.
[0022] Further according to a preferred embodiment
of the present invention, there is determined, within
transmitter 10, a DC coefficient for each JPEG-com-
pressed block of pixels in the original image, as shown
at function 18. Using the DCT, the DC coefficient for
each block is merely the top left entry in the data matrix

for the particular block, which equals the average lumi-
nance for all of the pixels in the block. A preferred, "dec-
imated" form of this DC map has N DC coefficients per
"row of blocks". If N=0, the decimated DC map is not
stored at all. If "restart markers" are not used, each row
of blocks is divided into N sections, and otherwise the
"row of blocks" is divided into N+1 sections. Each entry
in the map is the DC coefficient of the left most block of
each section. This decimated DC map can be encoded
using any simple format or it can be compressed by
means of entropy coding techniques.
[0023] In summary, the basic functions of the trans-
mitter 10, according to the illustrated embodiment of the
present invention, are basic JPEG encoding, calculating
the cost functions for each JPEG-encoded block, calcu-
lating the sum of cost functions for each row of blocks
in the image, and calculating the DC coefficients for
each or some block of pixels. The cost functions, row
functions and DC coefficients can be considered "side
information" relative to the compressed image data de-
rived directly from the JPEG compression algorithm.
Depending on the particular application of the invention,
this "side information" can be transmitted simultaneous
with the compressed image data, such as through one
or more additional parallel channels, or if the com-
pressed image data is simply to be stored for later re-
trieval, the side information can be placed in a separate
set of portions of the memory. The cost function is gen-
erally much smaller than the compressed data itself, be-
ing roughly 64 times smaller than the original image
size. Therefore, the cost function, and by extension the
row functions and DC coefficients, is not a major tax on
the capacity of a transmission system.
[0024] Looking at the lower half of Figure 2, there is
shown the functions of the "receiver" 20, which once
again is merely the set of functions which operate on the
compressed image data and the side information, which
may in fact be part of the same apparatus as the trans-
mitter 10. One important function of the receiver 20 is to
establish a relationship between the cost function and
the row functions which are derived from the cost func-
tions, so that an "encoding cost map," or ECM, can be
created. An encoding cost map, or ECM, can be defined
as a set of the cost functions of various blocks in the
original image, understood as a two-dimensional map.
This ECM, as will be explained below, can itself be sub-
jected to various image-processing techniques, such as
displaying or screening. It is thus clear that the relation-
ship between row functions and cost functions be es-
tablished so that the various cost functions can be
placed into a two-dimensional map. This creation of the
ECM is indicated as function 24 in Figure 2.
[0025] It is also desirable, for reasons which will be
explained below, to maintain a separate map of some
of the DC coefficients of the original image, which may
be useful for subsequent image-processing techniques.
This function is shown as 26 in Figure 2, although as
mentioned above DC coefficients of each block of pixels
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are always calculated as part of the standard JPEG
process. Row data from transmitter 10 can be used to
help map the DC coefficents to a two-dimensional map,
or other techniques can be used.
[0026] Further as shown in the Figure, the com-
pressed image data itself, along with a separately-
stored memory of the cost function in the form of the
ECM, and a separate storage of the DC map, are main-
tained in a memory 28. In transmitting the various data
(the JPEG-compressed image data itself and the side
information) from the transmitter 10 to receiver 20, either
the JPEG-compressed image data and the side infor-
mation may be transmitted simultaneously through par-
allel channels, or else the side infromation can be trans-
mitted before or after the JPEG-compressed image da-
ta.
[0027] A key practical advantage of calculating the
cost functions or ECM at the compression stage, instead
of deriving it at decompression, is that the cost function
itself can be used as a substitute for the actual image
data for purposes such as previewing, editing, or seg-
mentation. The cost function data can itself be convert-
ed into a series of luminances (i.e., the higher of the cost
function, the brighter the luminance), and these lumi-
nances can be mapped into an image field. Such a func-
tion of displaying an ECM as a set of luminances in an
image field is illustrated as function 30 in Figure 2.
[0028] When an ECM is displayed as a set of lumi-
nances (with higher cost functions corresponding to
brighter pixels), the following characteristics will be ap-
parent. First, halftones, such as from lithographic print-
ing creating areas of high frequency changes in con-
trast, will result in bright areas; sharp edges and high
contrast texture areas in contone images will be partic-
ularly bright; and edges of letters and graphic elements,
that is including image blocks including the border of a
dark area and light area, will also be very bright. Simi-
larly, areas of little or no frequency changes, such as
background areas and smooth areas in contone imag-
es, will appear very dark. In general, the sharper the
contrast between adjacent portions of an image in a giv-
en area, the longer the resulting bit-string in the com-
pressed image, and therefore the brighter the luminance
of that particular portion of the image. Such high-lumi-
nance areas can be seen, for example, in the borders
(but not the interiors) of text characters.
[0029] Beyond providing a quick preview of com-
pressed image data, the cost functions can be used to
locate the beginning of data for a desired block of pixels
within a large set of blocks forming an entire image, or
in other words one can use the ECM to readily locate
the data for a smaller image within a larger received im-
age. For example, if one is interested in the data for the
200th block of pixels in a series, because the 200th
block marks the top left corner of a portion of the image
which is of interest, one can find the bit corresponding
to the beginning of the compressed version of the 200th
block by adding up the cost functions for blocks 1 to 199

(assuming, in this case, the cost function is merely the
number of bits in each string of bits), to find out the lo-
cation of the beginning of the 200th block in the original
compressed image data. If the cost function is not equal
to the number of bits in a particular string of bits, but is
rather a number derived from the actual number of bits,
the actual number of bits can be derived from the cost
function through an algorithm. The compressed bit
strings with their associated ECM's are received in se-
ries. As they are received in series, a count, particularly
starting from 1, is assigned to each string of bits and its
associated cost function. By simply keeping track of the
cost functions in the ECM and being able to connect the
cost functions with locations in the compressed image
data, one can use the ECM to identify locations in the
compressed image data corresponding to locations in
the image itself.
[0030] For selecting a connected region (for cropping
or editing, for example) using the encoding cost map or
ECM, the following steps can be taken. The sum of cost
functions of the ECM in a particular row RL[i] of image
blocks being received, gives the total of bits used to en-
code each block row in the image. The individual ECM
entry for block located at coordinates i,j, given as ECM
[i, j], gives the amount of bits used to encode each indi-
vidual block. Each "row of blocks" is partitioned into sec-
tions and the DC map entry DC [i, k] for section k is the
actual DC value of the first block in section k of block-
row i.
[0031] To skip through a long string of data to find the
exact position of the desired first block in section k, the
binary data can be "fast-forwarded" to a precisely-de-
fined location which corresponds to the first block in sec-
tion k. For simplicity, the preferred embodiment of the
definition of "row of blocks" is assumed and if "restart
markers" are used, they are placed in between the rows
of blocks. A "file pointer" can be incremented through
the raw binary in the ECM to locate desired areas within
the received binary data. Assuming one wants to crop
the region comprising blocks [i, j] for an area defined by
TOP≤ i ≤ BOTTOM between the top and bottom and
LEFT ≤j≤ RIGHT between the left and right edges of the
target region.

(1) Skip the top rows, that is, row 0 through row TOP
- 1.
(2) Perform the following steps for i= TOP through
i = BOTTOM:
(3) Skip all blocks in row i until getting to the first
block of the section which contains the block with
the LEFT coordinates.
(4) A variable D is assigned to be the respective val-
ue of DC[i,k] (or to be the decoded DC value of the
block, if it coincides with the beginning of a segment
defined by a "restart marker").
(5) For each subsequent block in the row, until
reaching the LEFT block, decode the DC coeffi-
cient, accumulate this value onto D and skip the rest
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of the block.
(6) Encode D as a JPEG DC value to a buffer. If the
original DC value of block [i, LEFT] used t bits to be
encoded, write the next (ECM [i, LEFT] - t) bits and
all the bits used for the next RIGHT - LEFT blocks
to the buffer.
(7) If i does not equal BOTTOM, skip all blocks to
the end of the row, otherwise stop.

Claims

1. A method of processing digital data forming an im-
age, the data being organized as a set of blocks,
each block corresponding to an area of the image,
comprising the steps of

compressing (12) each block, said compress-
ing step yielding a string of bits for each block;
counting (14) a number of bits in each string of
bits; deriving (24) a cost function for each string
of bits, said cost function being a number relat-
ed to the number of bits in each string of bits;
and
transmitting the cost function of each string of
bits to a receiver (30).

2. The method of claim 1, the compressing step in-
cluding the step of applying a JPEG compression
technique (12).

3. The method of claim 1 or 2, further comprising the
step of transmitting to the receiver (30) DC compo-
nents of a plurality of blocks derived from the JPEG
compression technique.

4. The method of claim 1, 2 or 3, the transmitting step
including the step of transmitting each string of bits
to the receiver through a first channel, and transmit-
ting the cost function associated with each string of
bits through a second channel.

5. The method of any of claims 1 to 4, further compris-
ing the step of associating (26) each cost function
with a predetermined area in a map including a plu-
rality of areas, thereby yielding an encoding cost
map.

6. The method of claim 5, further comprising the steps
of

converting each cost function into a luminance;
and
displaying the luminance of each cost function
in the map, with each cost function correspond-
ing to one area in the map.

7. The method of any of the preceding claims, further

comprising the step of transmitting a number relat-
ed to the sum of a plurality of consecutive cost func-
tions.

8. The method of any of the preceding claims, further
comprising the step of transmitting a number relat-
ed to the sum of the cost functions for a row of
blocks in the image.

9. A programmable image processing apparatus
when suitably programmed for carrying out the
method of any of the preceding claims.

Patentansprüche

1. Verfahren zum Verarbeiten von digitalen Daten, die
ein Bild erzeugen, wobei die Daten als ein Satz von
Blöcken organisiert sind, wobei jeder Block einem
Bereich des Bilds entspricht, aufweisend die Schrit-
te:

Komprimieren (12) jedes Blocks, wobei der
Komprimierschritt eine Folge von Bits für jeden
Block ergibt;
Zählen (14) einer Zahl von Bits in jeder Folge
von Bits;
Ableiten (24) einer Kostenfunktion für jede Fol-
ge von Bits, wobei die Kostenfunktion eine Zahl
ist, die sich auf die Zahl von Bits in jeder Folge
von Bits bezieht, und Übertragen der Kosten-
funktion jeder Folge von Bits zu einem Empfän-
ger (30).

2. Verfahren nach Anspruch 1, wobei der Komprimier-
schritt den Schritt eines Anwendens einer
JPEG-Kompressionstechnik (12) umfasst.

3. Verfahren nach Anspruch 1 oder 2, das weiterhin
den Schritt eines Übertragens zu dem Empfänger
(30) von DC-Komponenten einer Mehrzahl von
Blöcken, abgeleitet von der JPEG-Kompressions-
technik, aufweist.

4. Verfahren nach Anspruch 1, 2 oder 3, wobei der
Übertragungsschritt den Schritt eines Übertragens
jeder Folge von Bits zu dem Empfänger über einen
ersten Kanal und Übertragen der Kostenfunktion,
zugeordnet zu jeder Folge von Bits, über einen
zweiten Kanal, umfasst.

5. Verfahren nach einem der Ansprüche 1 bis 4, das
weiterhin den Schritt eines Zuordnens (26) jeder
Kostenfunktion zu einem vorbestimmten Bereich in
einer Liste, umfassend eine Mehrzahl von Berei-
chen, aufweist, um dadurch eine Codierkostenliste
zu erhalten.
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6. Verfahren nach Anspruch 5, das weiterhin die
Schritte eines Umwandelns jeder Kostenfunktion in
eine Luminanz; und
Anzeigen der Luminanz jeder Kostenfunktion in der
Liste, wobei jede Kostenfunktion einem Bereich in
der Liste entspricht, aufweist.

7. Verfahren nach einem der vorhergehenden Ansprü-
che, das weiterhin den Schritt eines Übertragens ei-
ner Zahl, die zu der Summe einer Mehrzahl von auf-
einanderfolgenden Kostenfunktionen in Bezug
steht, aufweist.

8. Verfahren nach einem der vorhergehenden Ansprü-
che, das weiterhin den Schritt eines Übertragens ei-
ner Zahl, die zu der Summe der Kostenfunktionen
für eine Reihe von Blöcken in dem Bild in Bezug
steht, aufweist.

9. Programmierbare Bildverarbeitungsvorrichtung,
die, wenn sie geeignet programmiert ist, zum Aus-
führen des Verfahrens nach einem der vorherge-
henden Ansprüche dient.

Revendications

1. Procédé de traitement de données numériques for-
mant une image, les données étant organisées
sous forme d'un ensemble de blocs, chaque bloc
correspondant à une zone de l'image, comprenant
les étapes consistant à :

compresser (12) chaque bloc, ladite étape de
compression produisant une chaîne de bits
pour chaque bloc,
compter (14) un nombre de bits dans chaque
chaîne de bits,
obtenir (24) une fonction de coût pour chaque
chaîne de bits, ladite fonction de coût étant un
nombre associé au nombre de bits dans cha-
que chaîne de bits et
transmettre la fonction de coût de chaque chaî-
ne de bits à un récepteur (30).

2. Procédé selon la revendication 1, l'étape de com-
pression comprenant l'étape consistant à appliquer
une technique de compression de type JPEG (12).

3. Procédé selon la revendication 1 ou 2, comprenant
en outre l'étape consistant à transmettre au récep-
teur des composantes continues d'une pluralité de
blocs obtenus à partir de la technique de compres-
sion de type JPEG.

4. Procédé selon la revendication 1, 2 ou 3, l'étape de
transmission comprenant l'étape consistant à trans-
mettre chaque chaîne de bits au récepteur par l'in-

termédiaire d'un premier canal, et à transmettre la
fonction de coût associée à chaque chaîne de bits
par l'intermédiaire d'un second canal.

5. Procédé selon l'une quelconque des revendications
1 à 4, comprenant en outre l'étape consistant à as-
socier (26) chaque fonction de coût à une zone pré-
déterminée dans une mappe comprenant une plu-
ralité de zones, en produisant ainsi une mappe de
coûts de codage.

6. Procédé selon la revendication 5, comprenant en
outre les étapes consistant à :

convertir chaque fonction de coût en une lumi-
nance, et
afficher la luminance de chaque fonction de
coût dans la mappe, chaque fonction de coût
correspondant à une zone dans la mappe.

7. Procédé selon l'une quelconque des revendications
précédentes, comprenant en outre l'étape consis-
tant à transmettre un nombre associé à la somme
d'une pluralité de fonctions de coûts consécutives.

8. Procédé selon l'une quelconque des revendications
précédentes, comprenant en outre l'étape consis-
tant à transmettre un nombre associé à la somme
des fonctions de coûts à une rangée de blocs dans
l'image.

9. Dispositif de traitement d'image programmable,
lorsqu'il est programmé de façon appropriée pour
exécuter le procédé selon l'une quelconque des re-
vendications précédentes.
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