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The invention relates to an image processor configured to:
receive an image, take area-specific samples (11) of the image
information of the area and calculate (12) a reference value
(REF) on the basis of the samples; store into a memory (16) or
to transmit (17) the reference value (REF) calculated for an
area and the area identifier (AL UE) area-specifically; check
(13) whether the reference value (REF) obtained as a result of
the calculation and the image information (INF) correspond-
ing to it have already been stored in the memory (16) or
transmitted (15); and to store into the memory (16) or to
transmit (15) the calculated reference value (REF) and the
corresponding image information (INF), if the reference
value (REF) and the corresponding image information (INF)
have not been stored into the memory or transmitted previ-
ously.
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IMAGE PROCESSOR, IMAGE GENERATOR
AND COMPUTER PROGRAM

FIELD OF THE INVENTION

The invention relates to image processing and generation
and particularly to a solution that allows an image or a video
to be packed to a format occupying as little storage or transfer
capacity as possible and allowing the image or video to be
regenerated after the packing.

DESCRIPTION OF THE PRIOR ART

Akey issue in the packing of images and video (hereinafter
“image”, for the sake of simplicity) is the amount of data in
the packed image as the data is then stored in a memory for
later use or transmitted for use to the recipient over a data
transfer network. This data amount should be as small as
possible.

Further, another important matter in packing is the gener-
ating of the packed image so that an image generated from
stored or transmitted data corresponds to the original image
as immaculately as possible.

A third matter crucial for packing is the required resources,
i.e. rapid packing and unpacking of the image should require
as little capacity as possible from the processor of the device
used.

Prior art solutions for packing an image and for regenerat-
ing it after packing cannot meet the above criteria in a satis-
factory manner.

SUMMARY OF THE INVENTION

Anobject of the invention is to solve the above problem and
to provide a more efficient solution for image processing and
for returning a processed image by regeneration. This is
achieved by an image processor according to independent
claim 1, an image processor according to independent claim
6, computer programs according to independent claims 10
and 11, and a computer-readable storage medium according
to independent claim 12.

The invention employs the possibility of dividing an image
into areas for which an area-specific reference value is calcu-
lated. If several areas have the same reference value, the
image areas correspond to one another as to their outer
appearance with sufficient precision and hence the image
information of all the areas do not need to be stored or trans-
mitted separately but it suffices that the image information for
these areas is sent once. When an image for areas with the
same reference values is generated, the same image informa-
tion stored or transmitted previously is made use of by includ-
ing the information in the areas of the image to be generated
with the same reference value. This allows the repeated trans-
mission or storage of the same image information to be
avoided. Only when the image information concerned has not
been stored or transmitted previously together with a corre-
sponding reference value, the image information in question
needs to be transmitted further or stored.

The preferred embodiments of the image processor and
image generator of the invention are disclosed in the accom-
panying dependent claims.

BRIEF DISCLOSURE OF THE FIGURES

In the following the invention will be described in greater
detail, by way of example, with reference to the accompany-
ing figures, in which
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FIG. 1 illustrates the division of an image into areas;

FIGS. 2a to 2e illustrate sampling from an image area;

FIGS. 3a to 3b illustrate tables of data to be transmitted or
stored;

FIGS. 4 and 5 illustrate a first embodiment of an image
processor;

FIGS. 6 and 7 illustrate a first embodiment of an image
generator,

FIGS. 8 and 9 illustrate a second embodiment of an image
generator; and

FIG. 10 illustrates processing of a video image.

DESCRIPTION OF AT LEAST ONE
EMBODIMENT

FIG. 1 illustrates the division of image 1 into areas Al to
An. The number and size of the areas may be chosen sepa-
rately in each case. An alternative is to divide an image into
areas containing 8x8 pixels each. The colour intensity of the
pixels is preferably at least 24 bits (RGB, Red-Green-Blue),
but the best result is obtained by using as high colour intensity
as possible, such as an intensity of 64 bits. A larger area of
movement requires more precise colour intensity for produc-
ing an unique area.

FIGS. 24 to 2e illustrate sampling from an image area. It
may be assumed, by way of example, that FIGS. 2a to 2e show
sampling from area Al of FIG. 1 which means that certain
pixels from the image information in the area are chosen as
samples.

Samples may be chosen using a supersampling technique
known per se, which means that in the case of FIG. 2a a grid
algorithm has been used for taking nine samples from the
location shown with dots in FIG. 2. In that case each sample
represents a numerical value of a pixel at the location in
question, the value determining in practice the colour of the
pixel. An alternative is to carry out sampling by a random
algorithm (FIG. 2b), Poisson Disc algorithm (FIG. 2¢), Jitter
algorithm (FIG. 2d) or Rotated Grid algorithm (FIG. 2e).

When the necessary samples have been taken from the area
being processed, a reference value is calculated for the image
area in question on the basis of the samples. The reference
value may be calculated so as to correspond to the average of
the numerical values of the samples from the area, i.e. the
pixels. Practical tests have shown that a good result is
obtained for example by using an image area of 16x16 in size,
the supersampling technique and the colour intensity of the
pixels, which is 24 bits, and the original image size of 1920x
1080 pixels. The supersampling may be carried out as fol-
lows, for example:

1) The source image is divided into rectangles of an equal
size, each rectangle corresponding to one image area.

2) A weighted sum of all the pixels inside the rectangle or
intersected by the rectangle is calculated. A pixel value of a
pixel located inside the rectangle receives a weighted value 1.
If a pixel intersected by the rectangle and the rectangle have
an intersection area a <1, the pixel value in question receives
weighted value a.

3) For calculating a reference value, the weighted sum is
divided by the surface area of the rectangle (expressed in
pixels, in which case the surface area equals the horizontal
number of the pixels in the rectangle multiplied by the vertical
number of the pixels in the rectangle.

As disclosed above, by way of example, all pixels in an area
are taken into account for calculating the reference value and
the areas are specifically rectangular. However, this is not
indispensable; the reference value may also be calculated by
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taking samples only from some ofthe pixels in the area and by
dividing the image into areas of some other shape than rect-
angular, such as triangular.

FIGS. 3a to 3b are tables of data to be transmitted or stored.
When samples of areas A1 to Anofimage 1 in FIG. 1 are taken
in the manner disclosed in connection with FIGS. 2a to 2eand
reference values are calculated on the basis of these values,
the data given in tables 3a and 34 are stored simultaneously,
or, alternatively, these data are immediately transmitted fur-
ther to an image generator for regenerating the image at the
reception end.

When samples are taken from area Al of FIG. 1, for
example, and reference value 1 is obtained on the basis of this
for the area in question, reference value 1 is stored in the table
of FIG. 35 in connection with the area identifier of area Al.
Next it is checked whether image information corresponding
to reference value 1 has already been stored in connection
with reference value 1 in the table of FIG. 3A. Assuming that
this has not been done, image information DATA_A of area
Al of FIG. 1 is stored in table 3a as image information
corresponding to reference value 1, the image information
thus distinguishing in practice all pixel values in the area. If
the number of pixels is 8x8, the image information contains
the values of 64 pixels, which thus represent the colours of
these pixels.

The process continues by storing reference value 253 for
area A2 in the table of FIG. 36 and image information of area
A2 as image information corresponding to reference value
263 (not shown).

When proceeding to area A5, reference value 1 is obtained
again. In that case reference value 1 is stored in the table of
FIG. 34 for area identifier A5. Next, it is checked whether
table 3a already contains image information stored for refer-
ence value 1. It is confirmed that this is the case because
image information DATA_A of area Al has been stored
together with area A1 for reference value 1 in the table in FIG.
3b A, hence the image information does not need to be stored
again for area AS.

The process proceeds as described above until all areas A1
to An of image 1 have been checked. FIG. 35 shows at each
area identifier Al to An the reference value of the area. In
connection with image regeneration it thus possible to gen-
erate the original image by searching the table of FIG. 3a for
image information DATA_A-DATA_G corresponding to the
reference value of the area and the retrieved image informa-
tion may be shown in the image in the area indicated by area
identifier A1 to An. Image information in the table of FIG. 3a
needs to be stored only once for each reference value, and an
image for all the areas with the same reference value can be
generated from the same image information. This enables to
minimize the amount of image information to be stored,
which in turn saves memory and data transfer capacity,
depending on the application.

FIGS. 4 and 5 illustrate a first embodiment of an image
processor. This example assumes that in step A the image
processor receives from camera 10 an image signal contain-
ing an image. In practice the image signal may be received
from some other medium than a camera, for example from a
hard disk, disk or by reading from a memory. In step B
sampling block 11 takes area-specific samples and calcula-
tion block 12 carries out area-specific calculation of the ref-
erence value as disclosed above with reference to FIGS. 1 and
2a to 2e, for example.

In step C comparison block 13 uses a database 14 contain-
ing image information in order to find out whether image
information INF corresponding to a calculated reference
value REF has been sent or stored previously. In that case the
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database 14 may contain the data ofthe table of FIG. 3a stored
therein. The comparison block receives from the calculation
block 12 the reference value REF calculated for an image area
being processed and on the basis of that it performs a search
in the database 14 to find out whether previous image infor-
mation relating to the reference value REF has been stored in
the database 14.

If the database 14 contains image information for the cal-
culated reference value REF, this means that the image infor-
mation has already been previously stored in the memory or
transmitted further, i.e. it does not need to be sent or stored
again. The comparison block 13 thus transmits in step D an
area identifier ALUE obtained from the sampling block 11
and a reference value REF obtained from the calculation
block 12 to the transmission block 15 for immediate further
transmission through a telecommunications link to a receiv-
ing image generator, for example, or, alternatively, the com-
parison block 13 stores the area identifier ALUE and the
reference value REF into a memory 16 for later use.

However, if the comparison block 13 detects in block C that
the database 14 does not contain any image information for
the calculated reference value REF, this means that the image
information is new. In that case the comparison block 13
transmits in step E an area identifier ALUE obtained from the
sampling block 11, a reference value REF obtained form the
calculation block 12 and also image information INF
obtained from the sampling block 11 to the transmission
block 15 for immediate further transmission over a telecom-
munications link, for example, to a receiving image genera-
tor, for example, or, alternatively, the comparison block 13
stores the area identifier ALUE, reference value REF and
image information INF into the memory 16 for later use. At
the same time the comparison block 13 also transmits the
reference value REF and the image information INF to the
database 14 for storage into the database 14.

The transmission block 15 and the memory 16 are not
necessarily both needed at the same time in the same device.
If the data produced by the image processor is to be transmit-
ted directly to the receiving image generator, for example,
over a telecommunications link, the transmission block 15
alone is sufficient. Then again, if the data is not to be trans-
mitted immediately, a memory alone is sufficient, and the data
stored in the memory 16 may be transferred later for use by
the image generator, either over a telecommunications link or
by transferring them from the image processor to the image
generator on a memory means, for example, such as a
memory card, disk or hard disk.

Instep F it is checked whether the image still contains areas
that have not been processed. If so, the process returns to step
B forprocessing the next area, i.e. the sampling block 11 takes
samples from which the calculation block 12 calculates a
reference value and on the basis of this the comparison block
13 acts as described above. Only after all the areas in the
image have been handled does the process proceed to step G.

If a single image only is to be processed, there are no more
images and the image processor stops its activity after step G.
However, in the case of a video, for example, containing a
plural number of successive images, the process returns from
step G to step A until all the images in the video have been
processed as described above.

As regards a video image, an embodiment allows the sam-
pling block 11 to also produce an index for the comparison
means 13 to show which image is being processed, i.e. which
image in the video is the one linked with the last reference
value and area identifier. The comparison means transmits
this index further through block 15 or stores it into the
memory 16 together with the area identifier ALUE and the
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reference value REF. The use of this index is no necessary in
all embodiments. The block diagram in FIG. 4 is only meant
to illustrate the operation of the video processor, without
restricting its physical structure. In practice the image pro-
cessor may be implemented with a circuitry running a com-
puter program. More specifically, the sampling block, calcu-
lation block, comparison block and transmission block may
be implemented by a circuit solution or as a combination of a
computer program and circuit solutions, in which case the
processor, for example, runs a specific program for providing
the operation of the blocks. The memory 16 and the database
14 may be implemented with a single memory means, such as
a memory circuit or a hard disk. An alternative is that the
image processor is in practice composed of a computer, [P
camera, mobile phone or a palmtop with a camera connected
thereto or integrated therein and arranged to run a computer
program that controls the device in question as described
above.

FIGS. 6 and 7 illustrate a first embodiment of the image
generator. The image generator of FIG. 6, which may func-
tion according to the flow chart of FIG. 7, may be a mobile
phone, IP camera, computer or palmtop, for example, receiv-
ing data over a telecommunications link from the image pro-
cessor disclosed with reference to FIGS. 5 and 6 and imme-
diately generates an image for a display device on the basis of
the received data. This may relate to a video conference, for
example, or generally to equipment suitable for transmission
of video, whereby the video may be packed into a compact
format for transmission over the telecommunications link and
restored by the image generator to correspond to the original
image with an extremely high precision.

In step H a reception block 20 receives data over the tele-
communications link. The data to be received contains at least
an area identifier ALUE, which individually distinguishes the
area in the image that the reference value REF contained in
the data relates to. In addition, the data may also contain an
index indicating which image is being processed. In the case
of a video, for example, the index may show which image in
the video is the one that the received reference value and the
area identifier relate to. Further, the received data may also
include image information INF together with the area identi-
fier ALUE and the reference value REF. In step I the reception
block 20 checks whether image information INF is contained.

If the check shows that image information is included, the
reception block 20 stores in step J the image information INF
and the reference value REF into a database 21. This enables
to collect, bit by bit, data corresponding to those in the table
of FIG. 3a into the database during the operation of the image
generator. When the image information has been stored, the
reception block 20 transmits in step L the received area iden-
tifier ALUE and the received image information INF to a
generating block 22, which on the basis of the image infor-
mation INF generates an image to an area corresponding to
the area identifier ALUE of the image to be generated.

Then again, if the check shows that no image information
is included, i.e. the data received has an area identifier ALUE
and reference value REF but no image information, the recep-
tion block 20 searches in step K the database 21 for corre-
sponding image information INF on the basis of the reference
value REF. This means a pair made up of image information
and a reference value has already been received and stored
into the database 21. The reception block 20 then transmits
the received area identifier ALUE and the image information
INF retrieved from the database in step L to the image gen-
eration block 22, which generates an image to an area corre-
sponding to the area identifier ALUE of the image to be
generated on the basis of the image information INF.
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In step M it is checked whether data reception has ended. If
not, the process returns to step H for receiving new data. The
steps of the flow diagram of FIG. 7 are thus repeated until data
has been received for all necessary areas of the image and an
image has been generated on the basis of this to the correct
image area using the received or stored image information.
However, it is not always necessary to produce an image for
all image areas on the basis of the image information, because
in connection with video reproduction, for example, it is
possible to generate an image using a previous video image as
a basis and to change only those parts that have been altered.
Hence data is received only for the image parts that have
changed with respect to the previous generated image.

The block diagram of FIG. 6 is only meant for illustrating
the operation of the image generator without restricting its
structure. In practice the image generator may be imple-
mented as a circuitry running a computer program. More
specifically the reception block and the image generation
block may be implemented as a circuit solution or as a com-
bination of a computer program and circuit solutions, a pro-
cessor, for example, running a specific program for carrying
out the operation of the blocks. The database 21 may be
implemented with one individual memory means, such as a
memory circuit or hard disk.

FIGS. 8 and 9 illustrate a second embodiment of the image
generator. The image generator of FIG. 8, which may operate
as shown in the flow diagram of FIG. 9, may be a mobile
phone, IP camera, computer or palmtop, for example, with the
information of tables 3a and 35 stored in the memory thereof
and which generates an image or a video on the basis of these.
An alternative is that the necessary data are transferred to the
image generator on the computer-readable storage medium,
such as a memory card, disk or hard disk.

In the following we assume, by way of example, that the
memory 30 has the information of the table of FIG. 35 stored
therein, i.e. the area identifiers ALUE of the image areas to be
generated in a correct order and the corresponding reference
values REF and that the image information database 1 has the
information of the table of FIG. 3a, i.e. the reference values
REF and the corresponding image information INF stored
therein. In addition to the above data, also an index may be
stored in the memory to indicate which one of the images (in
numerical order) a specific area identifier and a correspond-
ing reference value relates to, so that when a video, for
example, is to be generated, the image information of a spe-
cific area can be generated into the correct image.

In step N the area identifier ALUE of a first area to be
processed and the corresponding reference value REF are
read from the memory 31 and given for use to the generation
block 32 of the image. On the basis of the received reference
value REF the generation block 32 then searches in step O for
the image information INF corresponding to the reference
value. Next the image generation block 32 generates on the
basis of the image information INF in step P an image into an
area corresponding to the area identifier of the image. In step
Q it is checked whether the processing of the last area has
been completed, and if not, the process returns to step N.

The block diagram of FIG. 8 is only meant to illustrate the
operation of the image generator without restricting its struc-
ture. In practice the image generation block 32 may be imple-
mented as a circuit solution or as a combination of a computer
program and circuit solutions, in which case a processor, for
example, runs a specific program for implementing the opera-
tion of the block. The database 31 and the memory 30 may be
implemented as one individual memory means, such as a
memory circuit or a hard disk. An alternative is that the image
generator of FIG. 8 is a computer, mobile phone, IP camera,
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palmtop or the like, which on the basis of the data stored in its
memory or data read from a memory means generates an
image or a video to a display device.

Unlike in the embodiments of the figures, a conceivable
variation is also one in which the image generator memory
contains an image information database 21 or 31 stored
therein in advance and provided with the information shown
in the table of FIG. 3a. Alternatively, these data may be read
from a memory means, such as a memory card or a disk.
However, the information shown in the table of FIG. 35 may
be transmitted to the image generator over a telecommunica-
tions link without having to store them in any step into the
memory of the image generator.

FIG. 10 illustrates video image processing according to an
embodiment. In this embodiment the image processor
searches the image next on line for processing for image areas
that have changed and only data relating to these are stored
into the memory or transmitted to the image generator for use.

In this embodiment the image processor maintains in the
memory data on the references of the areas of the image
processed last, which is illustrated by figure P1. The memory
thus contains the reference value REF of each area of figure
P1 stored in the memory, in connection with the area identi-
fier. At the beginning, i.e. before the processing of the first
video image, it is assumed that reference value 0, for example,
has been stored for each area.

When the first video image 100 comes up for processing,
sampling and reference value calculation are carried out, as
disclosed above, for each area in the image 100. The areas of
the image 100 are then processed one by one and the reference
values calculated for them are compared with the reference
values of corresponding reference values of figure P1 in the
memory. In connection with the processing of the first image
100 it is detected that the reference values of all areas in image
100 deviate from the reference values of corresponding areas
in figure P1 maintained in the memory. The changed values of
image 100 are indicated with a cross in FIG. 10. An arrow is
used to illustrate that the reference values of all areas of image
100 are stored into corresponding areas of figure P1 main-
tained in the memory. The reference values of these areas are
also stored in the memory or transmitted for use in the image
generator. When the first image is being processed, image
information corresponding to the reference values of the
changed areas has not been transmitted earlier or stored in the
memory, which is why it is done at this stage.

The next image to be processed is image 101. After sam-
pling and reference value calculation follows comparison, in
which the reference values of the areas in image 101 are
compared one by one with the reference values of corre-
sponding areas in figure P1 stored in the memory. It is
observed (in this example) that only the reference values of
areas of image 101 marked with a cross in FIG. 10 deviate
from the reference values of corresponding areas of figures
P1. In other words, only the areas marked with a cross have
changed.

In that case only the reference values of the changed areas
marked with a cross are stored in the memory or transmitted
together with an index showing that areas of image 101 are
concerned. At the same time the reference values of the
changed areas are stored into corresponding areas of figure P1
to replace previous reference values maintained for these
areas.

If the check shows that image information corresponding
to the reference values of the changed areas has not been
previously transmitted or stored into the memory, this is car-
ried out similarly as described in connection with the embodi-
ments above.
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Next in line for processing is a video image, i.e. image 102.
Again, sampling and reference value calculation are carried
out for each area separately. This is followed by a comparison
to find out which image areas have changed. Again, the com-
parison is made using figure P1 maintained in the memory
and, at this stage, updated with the changed areas of the
previous processed image 101. The comparison shows that
the reference values in figure P1 and image 102 deviate from
one another with regard to areas marked with a cross in image
102 of FIG. 10.

This means that only the reference values and area identi-
fiers of the changed areas marked with a cross are stored in the
memory or transmitted, together with an index showing that
the areas concerned are those of image 102. At the same time
the reference values of the changed areas are stored into
corresponding areas in figure P1 maintained in the memory to
replace the reference values maintained earlier for these
areas.

If the check shows that image information corresponding
to the reference values of the changed areas has not been
previously transmitted or stored into the memory, this is car-
ried out similarly as described in connection with the embodi-
ments above.

The same procedure is repeated for all images in the video,
the following one being image 103. Hence only information
on the changed areas will be stored or forwarded, which
reduces the memory capacity needed for storing packed video
and, correspondingly, the data transfer capacity needed for
transmission.

The image generator, which receives data produced as
shown in FIG. 10, generates an image by maintaining in the
memory the video image displayed last and updates into this
image only the areas for which it receives new data. At the
beginning the memory maintains image 100. When it receives
data according to which the index is 101 and area A1=REF
235, area A8=REF 5, it updates image area Al stored in the
memory by producing image information corresponding to
reference value REF 235 for it and, similarly, image informa-
tion corresponding to reference value REF 5 for area A8. The
image information of other areas it leaves unaltered.

It is to be understood that the above disclosure and the
accompanying figures are only meant to illustrate the inven-
tion. A person skilled in the art will find it obvious that the
invention may be varied and modified also in other ways
without departing from the scope of protection of the inven-
tion.

The invention claimed is:
1. An image processor configured to perform actions com-
prising:

receiving an image comprising image information;

dividing the received image information into a plurality of
areas, each of the plurality of areas having a predeter-
mined size and a unique area identifier;

taking area-specific samples of the received image infor-
mation of the plurality of areas and calculating a refer-
ence value on the basis of the area-specific samples for
each of the plurality of areas, the reference values cor-
responding only to a visual appearance of a correspond-
ing area, the reference value being distinct from the
unique area identifier;

storing into a memory or transmitting a first reference value
calculated for a first area, corresponding received image
information for the first area and an area identifier of the
first area;
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checking whether a second reference value corresponding
to a second area is equivalent to the first reference value
which has already been stored in the memory or trans-
mitted;

storing into the memory or transmitting the second refer-

ence value and the corresponding received image infor-
mation for the second area, for which the reference value
has been calculated, if on the basis of the check the
reference value and the corresponding image informa-
tion have not been stored into the memory or transmitted
previously, and

storing into the memory or transmitting the second refer-

ence value and not the corresponding received image
information, for which the reference value has been
calculated, if on the basis of the check the reference
value and the corresponding image information are cur-
rently stored in the memory or have been transmitted
previously in connection with the first area or another of
the plurality of areas,

wherein each of the reference vales comprises a weighted

average of area-specific samples of pixels within a cor-
responding one of the plurality of areas divided by a
surface area of the corresponding one of the plurality of
areas, and
wherein each of the reference values is expressed in pixels,
wherein the surface area corresponds to a result of a horizon-
tal number of the pixels in the corresponding one of the
plurality of areas and a vertical number of the pixels in the
corresponding one of the plurality of areas.

2. An image processor according to claim 1, wherein the
image processor is an image processor for a video image and
configured to carry out the area-specific storage into the
memory or transmission of the calculated reference value and
the area identifier for said area by also storing into the
memory or transmitting an index showing which image the
reference value and the area identifier refer to.

3. An image processor according to claim 1, wherein said
image processor is an image processor for a video image and
configured to:

check whether the reference value calculated for each of

the plurality of areas has changed in comparison with the
reference value of a corresponding area in a previous
processed image; and to:

carry out the storage into the memory or the transmission of

said reference value and the corresponding area identi-
fier and, similarly, the storage into the memory or the
transmitting of said image information only if the check
shows that the reference value of the area has changed in
comparison with a previous processed image.

4. An image processor according to claim 1, wherein the
image processor is configured to calculate the reference value
by calculating an average of the samples consisting of the
values of individual pixels of an area.

5. An image processor according to claim 1, wherein the
image processor is configured to take the samples and to
calculate the reference value by a supersampling technique.

6. An image generator for generating an image, wherein the
image generator is configured to perform actions comprising:

maintaining in a memory reference values and image infor-

mation corresponding to the reference values;
generating, on the basis of the image information, a part of
an image to an image area;

receiving data regarding a first area, including at least an

area identifier and a calculated reference value and cor-
responding image information, the reference value
being distinct from the area identifier;

receiving data regarding a second area,
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checking ifthe received data regarding the second area also

includes image information;

if the check shows that no image information is included,

storing into a memory the received reference value and
in connection with it the image information, and when
the storing is done, carrying out said generation on the
basis of the received image information to an image area
indicated by the received area identifier; and

if the check shows that no image information is included,

retrieving from the memory on the basis of the received

reference value image information corresponding to the
reference value; and

carrying out said generation on the basis of the image

information retrieved from the memory, to an image area
indicated by the received area identifier,

wherein each of the reference values comprises a weighted

average of area-specific samples of pixels within a cor-
responding one of the areas divided by a surface area of
the corresponding one of the areas, and
wherein each of the reference values is expressed in pixels,
wherein the surface area corresponds to a result of a horizon-
tal number of the pixels in the corresponding one of the areas
and a vertical number of the pixels in the corresponding one
of the areas.

7. An image generator according to claim 6, wherein the
maintaining in the memory of the reference values and the
image information corresponding to the reference values
comprises:

receiving the reference values and the image information

corresponding to the reference values; and

storing into the memory the received reference values and

the image information corresponding to the reference
values.

8. An image generator according to claim 6, wherein the
image generator is a generator for a video image and config-
ured to receive or to retrieve from the memory also an index,
in connection with the reception or retrieval from the memory
of the area identifiers and the reference value corresponding
to each area identifier, an index showing which image the
reference value and the area identifier relate to.

9. An image generator according to claims 6, wherein the
image generator is configured to generate a video image by
maintaining in the memory a previous generated image of the
video and to generate the next image on the basis of the image
maintained in the memory solely by changing those areas in
the previous image for which the image generator reads from
the memory or receives the area identifier and the correspond-
ing reference value.

10. A computer program embodied on a non-transitory
computer readable medium for processing an image, the com-
puter program is configured to control a computer to:

receive an image comprising image information;

divide the received image information into a plurality of

areas, each of the plurality of areas having a predeter-
mined size and a unique area identifier;

take area-specific samples of the received image informa-

tion of the plurality of areas and calculate a reference
value on the basis of the area-specific samples for each
of the plurality of areas, the reference values corre-
sponding only to a visual appearance of a corresponding
area, the reference value being distinct from the unique
area identifier;

store into a memory or to transmit a first reference value

calculated for a first area, corresponding received image
information for the first area and an area identifier of the
first area;
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check whether a second reference value corresponding to a
second area is equivalent to the first reference value
which has already been stored in the memory or trans-
mitted;

store in the memory or to transmit the second reference
value and the corresponding received image information
for the second area, for which the reference value has
been calculated, if according to the check the reference
value and the corresponding image information have not
been previously stored in the memory or transmitted
previously, and

storing into the memory or transmitting the second refer-
ence value and not the corresponding received image
information, for which the reference value has been
calculated, if on the basis of the check the reference
value and the corresponding image information are cur-
rently stored in the memory or have been transmitted
previously in connection with the first area or another of
the plurality of areas,

wherein each of the reference values comprises a weighted
average of area-specific samples of pixels within a cor-
responding one of the areas divided by a surface area of
the corresponding one of the areas, and

wherein each of the reference values is expressed in pixels,
wherein the surface area corresponds to a result of a horizon-
tal number of the pixels in the corresponding one of the areas
and a vertical number of the pixels in the corresponding one
of the areas.

11. A computer program embodied on a non-transitory
computer readable medium for generating an image, wherein
the computer program is configured to control a computer to:

maintain in the memory reference values and image infor-
mation corresponding to the reference values;
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generate, on the basis of the image information a part of an
image to an image area;
receive data regarding the first area from a memory, the
data including at least an area identifier and a calculated
reference value and corresponding image information;
receive data regarding a second area,
check if the received data regarding the second area also
includes image information;
ifthe check shows that image information is included, store
into the memory the received reference value and in
connection with it the image information, and when the
storing is done, carry out said generation on the basis of
the received image information to an image area indi-
cated by the received area identifier; and
if the check shows that no image information is included,
retrieve from the memory on the basis of the received
reference value of each area identifier image informa-
tion corresponding to the reference value; and to
generate, on the basis of the image information retrieved
from the memory, an image area indicated by the
received area identifier on the basis of the image infor-
mation retrieved from the memory, on the basis of the
reference value corresponding to area identifier,
wherein each of the reference values comprises a weighted
average of area-specific samples of pixels within a cor-
responding one of the plurality of areas divided by a
surface area of the corresponding one of the plurality of
areas, and
wherein each of the reference values is expressed in pixels,
wherein the surface area corresponds to a result of a horizon-
tal number of the pixels in the corresponding one of the
plurality of areas and a vertical number of the pixels in the
corresponding one of the plurality of areas.
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