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Qccasionally, it is advisable to transmit a frane that is coded w thout
reference to any other flames,, to prevent deterioration of image quality
due to accunul ation of errors and to provide additional functionality such
as random access to the video sequence. Such a frame 30 is called an | NTRA
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conpensat etegohwibrgt iand itse sloebn namber 9uf ebitsl @GHirdd Obef METUAL CRABRAINGELY is

and i gur e@ﬂﬁﬁuiﬂ%@?%&ﬁmméﬁw@s@? b3 ne%gga SparRIERTY 8 Video

princi pl e famg igdbus 88x3Q72r5304, 13& bitss 35 conpensation is to ninimze the
prediction error frame E'(x,y), which is the 13 0C1" 2004 3 difference

bet ween thﬁaﬁ‘iﬁ&@é‘%eg&i@s #oﬁ?g%ﬁlg%ﬁ@@eé ef %d% (2 DX, .
) e pred Gl RTe PR e R gﬁﬁ;ﬁ By @Lﬂé‘( Harrne
5 1t"(x, Yheedﬁiﬂ@fhalﬁnﬁﬁﬁlﬁﬁnhﬁ&lﬁbwéﬁﬂﬁ «gl t%II fro O

f f d

e < par b anSre, B APADS C?ﬁ%ese@pa%@cwmon%w aof eplmsy

t hfe pr edi cwhere fthanmucﬁledovlﬂbb uﬁﬁ'@ﬂn&mﬁ] llﬁldiriti%nﬁ:&t@d' 6$ihg niliﬂédﬁﬁhé fele t

reference n e pre i 0 Xe on

i nf or mat i ofﬁé@g@é%’f ﬂg’( Xﬂﬂf%ﬁ“%b h%tep}%ﬁg %]f &fg’ll gr@ E S/gs Ipohe

vaI u?aslfbf I mbalmnda@tebap&ouy; Wihclad t{ansmisamnntakes p}ademtxdleaﬁnﬂ ;@;‘( uverya r&dioa
t

Pl o '8 i uffichtiond) 1k, W HIEEE" whdfslon bl {aes TR B8'ds By TBETS

vectors ~e%§2 mf? T@?’(@fomy}msaﬁléaﬂﬁl eddentethat methodstare aeqrired dvlfmeby’aiheon

bl ock 11 i amblt efdAEmakidn dRE BCtepPiseAPhI ﬁaex%haéécéjéa@bbfrea@ds \?fde he
t 15 f IlTe t

curren 15 AL BAC e el o e ot S e

transiid atrangmittedannmtieoto peséntra Video @é@i&r&b)ﬂﬁthhﬁ acb tead,

I n nost video coding schenes the current frane is di wﬁéd into Iarger ‘i mge
t [ing: | ' tted to.t

decoder: 2 BHCALVBETREA BB IS oh e BEURRES il RRFTRs Mchitsfirmps

bl ock 12 ofS toregeest satant flos ragplt; ofitheimdtibrintiegscent e This motibe mayobe duedb

representi Gﬁnéﬂenﬁﬁdnoﬁr | RreBtof hﬁﬂ’mﬁ%‘f@ﬂe %@ﬁ%ﬁ?rlﬁ} fjl%d#ce?iﬁcﬁ'h% Yol

i n ot her resenting it wt on”?

vector fi cPIoH Ao SeaHFBRFS arsschpratarizadiby i ignifipantdampesl correlafion which
corrper?)sat gﬂ; mglmst Caidnglgilécgﬁjéﬁre?ryabf dhti ARtibhe PEHdiaR 35m‘ﬁ?é‘s%ﬂﬁ15 off Ygi ge
Eggmng( X~ %(ﬂ%ﬁcé 8%%5%’19 dyaq;a% g’% et%l"b@ir?]?gi%rﬂ Svgleoamugnceér Meﬂpped

not i on coewmpcm pﬂ&d&syﬂmfs 4 vddelyi feteghitzed tévhni@eoflar cdmression bif ¥ideo.

P T Pmene i U AR, e e BBt 1

2004 4 values m a particular frame segment can be predicted using image intensity/-

25  chrominance values of a segment in some other already coded and transmitted

- frame, given the motion trajectory between these two segments. Occasionally, it ig

advisable to transmit a frame that is coded without reference to any other frames,, tq

prevent deterioration of image quality due to accumulation of errors and to provide

additional functionality such as random access to the video sequence. Such a frame
30 iscalled an INTRA frame,

A schematic diagram of an example video coding system using motion compensated
prediction is shown in Figures 1 and 2 of the accompanying drawings. Figure 1
illustrates an encoder 10 employing motion compensation and Figure 2 illustrates a

corresponding decoder 20. The operating principle of video coders using motion
35 compensation is to minimize the prediction error frame E «(%,y), which is the




decoder. An approxinmate notion vector field (ex(x, y), ey(x, 3'9)3 ﬁthz
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in the encoder 10, and it is given by 5 P" (x~Y) = R~ [x + ~x(Xx,Y)~Y +
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terms of efficient use of transmission bandwidth and image quality. The main

advantage of this method is that the prediction of motion coefﬁments is straight-
forward.

25  The more accurately the prediction motion coefficients correspond to the motion
coefficients of the segment being predicted, the fewer bits are needed to transmit
information about the refinement motion field. It is possible to select, for example
among the nei(ghboﬂng blocks, the block whose motion coefficient are closest the
motion coefficients of the block being predicted. The segment selected for ﬂlé

30  prediction is signaled to the decoder. The main drawback of this method is thaﬁ
finding the best prediction candidate among the already transmitted i image segments
is a complex task: the encoder has to perform exhaustive calculations to evaluate ali
the possible prediction candidates and then select the best prediction block, This
procedure has to be carried out separately for each block.
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20  simple motion model, such as the franslational motion model, is used.

These and other objects of the invention are achieved by associating the motior

coefficient prediction method used for a certain macroblock with the segmentauon
of the macroblock.

A method for encoding video information according to the invention comprises the

25  step of:

- dividing a piece of current video information into macroblocks,

and it is characterized in that it further comprises the steps of:

- defining a certain number of available macroblock segmentations for segmenting a
macroblock into blocks,

30  -defining for each available macroblock segmentation at least one available
prediction method, each of which prediction methods produces prediction motion
coefficients for blocks within said macroblock, resulting in a certain finite number
of available macroblock-segmentation prediction-method pairs,

- selecting for a macroblock one of the available macroblock-segmentation
35 prediction-method pairs, and
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20 In a method according to the invention, it is possible that for some macroblocks or

for some blocks within a frame the motion coefficients are transmitted as such. This
may happen, for example, if none of the macroblock-segmentation — prediction
method pairs yields a reduction in the amount of information to be transmitted
compared with the amount of information required to represent the initial motion
25 coefficients a; and 5; and associated prediction error information.It is also possible
that for some macroblocks or blocks prediction methods are wused, where
macroblock-segmentation — prediction-method pairs are not defined.
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Figure 5 presents a flowchart of a method for decoding an encoded video stream
according to the invention. In step 501 information about the available macroblock

30 segmentations is specified, for example by retrieving the information from a
memory element where it has been previously stored. The decoding method needs

to know which kind of macroblock segmentations a received encoded video stream

can comprise. In step 502 information about the available macroblock-segmentation

— prediction-method pairs is specified. Steps 501 and 502 are typically carried out
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0 sal
indicates the prediction blocks related to a certain block and how prediction

coefﬁments for the current block are produced using the motion coefficients of the
prediction blocks. There is no need to transmit information about the values of the
prediction motion coefficients related to the current block within the current

- macroblock, because they can be determined in the decoder based on the

20

25

30

35

information received concerning the selected segmentation and prediction method
for the current macroblock. In step 506 the prediction motion coefficients ay, and )
are produced, and in step 507 the motion coefficients a; and b; are produced using
the difference motion coefficients and the prediction motion coefficients.

Figure 6 presents schematically four different prediction methods 60A, 60B, 60C
and 60D for providing prediction motion coefficients for a current block C. These
four prediction methods are given as examples of prediction methods that may be
used in a method according to the invention, and the prediction blocks (i.e. those
blocks that are used to from prediction motion coefficients for the current block) are
defined according to their spatial relationship with the current block C. In these
prediction methods, the prediction blocks are dictated by certain pixel locations.
These pixel locations are just one way of specifying the prediction biocks for a
current block, and they are described here to aid the understanding of how the
prediction blocks are selected in certain prediction methods. In the methods which
are presented in Figure 6, the pixel locations are the same for all the methods;
Prediction block L is defined as the block which comprises the pixel location 61
Pixel location 61 is the uppermost pixel adjacent to block C from the left-hand side.
Similarly, prediction block U is defined as the block comprising pixel location 62,
which is the leftmost pixel superjacent to block C. Furthermore, prediction block

2. A nethod for encoding
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7. A method for encoding video information according to claim®6, wherein
the location of a predeterm ned pixel for a first block |54§d% EHrQwarom
the location of a predeterm ned pixel for a second bl ock. 3 OCT 2004 27
8. A nmethod for encoding video information according to claim1l1, wherein
t he nunber of prediction bl ocks per bloc§7|s at nost a certain nunber I n
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25 In a method according to a first preferred embodiment of the invention, there is a
certain number of available macroblock segmentations and at least one prediction
method relates to each macroblock segmentation. Figure 7 illustrates schematically
three macroblock segmentations 70, 71 and 72, which are an example of the

| available macroblock segmentations in a first preferred embodiment of the

30 invention. In macroblock segmentation 70, the rectangular macroblock i is actually
not segmented, but is treated as a single block. In macroblock segmentation 71, the
macroblock is divided with one vertical line into two rectangular blocks. Similarly,
in macroblock segmentation 72 the macroblock is divided with one horizontal Tine
into two rectangular blocks. The macroblock size may be 16x16 pixels and a

35  translational motion model, for example, may be used.




17. A method for encoding video information according to cIaJﬁﬂ;O qu@
sel ection of the nmacrobl ock-segnentation - prediction-nmethod pair iIs sed
on mnimzing a cost function. 13 OCT 2004 29 18. A method for encoding
video information according to claim1, wherein one nmacrobl ock segnentation
- prediction-nethod pair is defined for each avail abl e macrobl ock
segnentation. 19. A nethod for encoding ¥8deo information according to
claim18, further conprising transmtting information indicating the
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Figure 7 also presents some prediction method alternatives for example macroblock
segmentations 71 and 72. As can be seen in Figure 7, each block within a macros

15  block preferably has its own associated prediction blocks. The blocks within thd
current macroblock, which are already processed, may themselves act as prediction
blocks for other blocks within the same macroblock. As an example, consider the
macroblock-segmentation — prediction-method pair 71A, where prediction motion

~ coefficients for each block C1 and C2 within the current macroblock are derived
20 from an average of the motion coefficients of the block-specific prediction blocks.
In this prediction method block C1 acts as a prediction block for the block C2. The
macroblock-segmentation — prediction-method pairs 71B, 71C, 7 1D and 71E are
further examples of possible prediction methods related to the macroblock

segmentation 71. Similarly, various prediction method alteratives are presented for
25 macroblock segmentation 72.
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In a method according to the first preferred embodiment of the invention, usually
the Lagrangian cost function for each of the macroblock-segmentation — predlcuon-
method pairs 70A, 70B, 70C, 70D, 71A, 71B, 71C, 71D, 71E, 724, 72B, 72C and
72D is evaluated and then the pair minimizing the cost function is chosen as the

30 actoal macroblock segmentation used in encoding the macroblock, as described
above in connection with an encoding method according to the invention.

Furthermore, it is possible that the segmentation of the neighboring macroblocks
affects the number of the macroblock-segmentation — prediction-method pairs
available for the current macroblock. In other words, the segmentation of the
35  neighboring macroblocks may lead to a situation in which that some of the pairs
iltustrated in Figure 7 cannot be used for a current macroblock or where some extra



30 23. A nethod for encoding video information according to 01 iﬂcigﬁmg
wherein the selection of the macrobl ock-segnentation - predictivoh- d
pair is based on mnimzing a cost function which includes at |east a

- measure of a reconstruction error relating to a macrobl ock-segnmentation -
“prediction-nmethod pair and a nmeasure of an anmount of information required
to indicate the macrobl ock-segnentation 19prediction-method pair and to
represent the difference notion coefficients of the blocks within said
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wi thin a nmacrobl ock using notion coefficients of at |east one prediction

bl ock; Figure 8 illustrates six possible macroblock segmentations: single block (macro-

, block segmentation 70), macroblock is divided once with a vertical dividing line

©) (7)) or with a horizontal dividing line (72), macroblock is divided once with a

vertical dividing line and once with a horizontal dividing line (83), macroblock is

25  divided once with a vertical leldmg line and thrice with a horizontal dividing line

(84) and thrice with a vertical dividing line and once with a horizontal dividing line

(85). As in Figures 6 and 7, the small black squares in Figure 8 illustrate
schematically the prediction methods.

In this embodiment of the invention, prediction method 70A is associated with

30  macroblock segmentation 70, prediction method 71B is used with macroblock
segmentation 71 and prediction method 72B is used with macroblock segmentation

| 72. The selection of these macroblock-segmentation - prediction method pairs is
quite intuitive. When the cumrent macroblock is segmented using macroblocl%
segmentation 71, it is reasonable to expect that the left block C1 and the right block

35 C2 of the macroblock move somehow differently. It is quite natural to assume that
the left block C1 would move in a similar way to the prediction block L and to




- receiving information indicating at |east the macrobl ock segmngaflmé
selected for a macroblock in said encoded video information; and - .
detem ning the prediction method relating to the nacrobl ock segmentation of
sai d macrobl ock with reference to the defined macrobl ock-segnentation -
prediction nmethod pairs and producing prediction notion coefficients for

bl ocks within said macrobl ock using the @8termn ned prediction nmethod. 27. A
met hod for decodi ng encoded video information according to claim 26,
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: processed. Therefore, the prediction motion coefficients for block C4 are derived
15 using blocks C1, C2 and C3 within the current macroblock. The prediction motion
coefficients for blocks C1, C3, C5 and C7 related to macroblock segmentation 84
are derived as averages of the prediction blocks, as specified in Figure 8. For blocks
C2, C4, C6 and C8 related to macroblock segmentation 84, prediction motion,
coefficients are derived from the motion coefficients of the block on the left hand
20 side of each block, ie. block CI1, C3, C5 and C7 of the current macroblock,
respectively. The prediction motion coefficients for the blocks relating to macro-
block segmentation 85 are produced as averages, as specified in Figure 8. Again,
there is no UR prediction block available for block C8 in macroblock segmentation N
85, and therefore blocks C3, C4 and C7 within the same macroblock are used in -
25 producing prediction motion coefficients for that block. A second sensibléf_
alternative for the prediction method related to macroblock segmentation 85 is, for
example, median prediction for the blocks in the upper row of the macroblock 85

and subsequent use of the motion coefficients of these blocks to derive prediction
motion coefiicients for the blocks in the lower row.

D

30  The number of prediction blocks and the choice of blocks to be used ag prediction
blocks may further depend on the position of the current macroblock in the frame
and on the scanning order of the blocks/macrblocks within the frame. For example,
if the encoding process starts from the top lefi-hand corner of the frame, the block in
the top left-hand corner of the frame has no available prediction blocks. Therefore

35 the prediction motion coefficients for this block are usually zero, For the blocks on
the upper frame boundary, prediction using a prediction block to the left (prediction




13 OCT 2004 33 32. An encoder for perforning nmotion conpensat$@d ggfqﬂm?g of
video information, said encoder being arranged to derive prediction I on
coefficients for blocks within a macrobl ock of a video frame bei ng encoded
fromnotion coefficients of at |east one prediction block that is a

previ ously encoded macrobl ock or bl ock ﬁ%ﬁhin said video frane, the encoder

conprising: - neans for receiving a fra of video information; - neans for
segnent i ng i? rane of video information into macrobl ocks; - neans for
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Figure 9 illustrates an example of a Motion Field Estimation block 11’and a Motion

Field Coding block 12° according to the invention. Figure 10 illustrates an example

of a Motion Compensated Prediction block 13°/21° according to the invention. An
20 encoder according to the invention typically comprises all these blocks, and a -

decoder according to the invention typically compnses a Motion Compensated
Prediction block 21°.

In the Motion Field Coding block 11’ there is a Macroblock Segmentation block

111, which segments an incoming macroblock into blocks. The Available

25  Macroblock Segmentations block 112 comprises information about the possible
' macroblock segmentations S;. In Figure 9 the number of possible macroblock
segmentations is illustrated by presenting each segmentation as a arrow heading
away from the Macroblock Segmentation block 111. The various macroblock
segmentations are processed in a Motion Vector Field Estimation block 113, and the

30 initial motion toefficients a, .. ., &l b, ooy B corresponding to each macroblock
segmentation are further transmitted to the Motion Compensated Prediction block

12°. There the Motion Vector Field Coding block 121 codes the estimated motion
fields relating to each segmentation. The Segmentation — Prediction Method
Mapping block 122 is responsible for indicating to the Prediction Motion Field

35  block 123 the correct prediction method related to each macroblock segmentation,
In the Difference Motion Coefficient Construction block 124 the motion fields of




met hod pairs defines the prediction notion coefficients for of Ige‘rm hi n
said macrobl ock to be derived fromthe notion coefficients of

prediction block. 35. An encoder for performng notion conpensat ed encodi ng
of video information according to claim32, wherein at | east one of the
avai | abl e macrobl ock-segnmentation - predictionnmethod pairs defines that the
predi ction nmotion coefficients for a blo@@ within said macrobl ock are
derived fromthe notion coefficients of at least a first prediction block
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macr obl ock- éiiﬂmentation- predi c{1on; alr 1s define
avai | abl e f# BBP@&R“%%WW@PHI‘Z@ eAmagtcoder for perfornming notion

conpensat ed encodi ng of video information according
15 The Motion Compensated Prediction block 13°/21° receives information about

- difference motion coefficients and (implicit or explicit) information about the
segmentation of a macroblock. It may also receive information about the selected
prediction method if there is more than ome prediction method available per
macroblock segmentation. The segmentation information is nsed to prdduce correcf

20  prediction motion coefficients in the Prediction Motion Coefficient Constmctmn
- block 131. The Segmentation ~ Prediction Method Mapping block 132 is used ta. -
store information about the allowed pairs of macroblock segmentations and
prediction methods. The constructed prediction motion coefficients and received
difference motion coefficients are used to construct the motion coefficients in the )
25  Motion Coefficient Construction block 133. The motion coefficients are transmitted
further to a Motion Vector Field Decoding block 134.

=

An encoder or a decoder according to the invention can be realized using hardware
or software, or using a suitable combination of both. An encoder or decoder
| implemented in software may be, for example, a separate program or a software
30 building block that can be used by various programs. In the above description and in
‘the drawings the functional blocks are represented as separate umits, but the

functionality of these blocks can be implemented, for example in one software
program unit.

It is also possible to implement an encoder according to the invention and a decodes
35  according to the invention in one functional unit. Such a unit is called a codec. A




to claim40, further arranged to transmt information indi cati?we
sel ected macrobl ock segnentation to a correspondi ng decoder. gaﬂ,&Oder
for perform ng notion conpensated encodi ng of video information according
to claim32, further arranged to transmt information indicating the

sel ect ed macrobl ock segnentation - prediction-nethod pair to a

correspondi ng decoder. 13 OCT 2004 36 43. An encoder for perform ng

noti on conpensat ed encodi ng of video information according to claim 32,
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€ microprocessor monitors the state of the user interface UI and controls the

digital camera block CAM., In response to a user command, the microprocessor
instructs the camera block CAM to record a digital i image into the RAM. Once the

15 image is captured or altcrnauvely during the capturing process, the microprocessor
. segments the image into image segments and performs motion compensated
encoding for the segments in order to generate a compressed image as explained in

the foregoing description. A user may command the mobile station to display the
image on its display or to send the compressed image using the RF block to another

20 mobile station, a wired telephone or another telecommunications device. In a
preferred embodiment, such transmission of image data is started as soon as the first
segment is encoded so that the recipient can start a corresponding decoding process

with a minimum delay. In an altemative embodiment, the mobile station comprises

} an encoder block ENC dedicated for encoding and possibly also for decoding of
25  digital video data.

Figure 12 is a schematic diagram of a mobile telecommunications network
according to an embodiment of the invention. Mobile stations MS are in
communication with base stations BTS by means of a radio link. The base stations
BTS are further connected, through a so-called Abis interface, to a base station
30 controller BSC, which confrols and manages several base stations. The entity
formed by a number of base stations BTS (typically, by a few dozen base stations)
and a single base station controller BSC, controlling the base stations, is cafled a
base station subsystemn BSS. Particularly, the base station controller BSC manages
radio communication chanuels and handovers. On the other hand, the base station
35 controller BSC is connected, through a so-called A interface, to a mobile services
switching centre MSC, which co-ordinates the formation of connections to and from




- nmeans for determ ning predicted video information using th"a3r@€£r2@ﬁ&e
video franme and the reconstructed notion of the bl ocks; 13 OCT 2004 37 -
nmeans for determ ning correspondi ng prediction error video information
based on a difference between the predicted video information and the video
I nformati on of the macrobl ock; - neans for coding the prediction error
video information and representing it- wi 24 prediction error coefficients;
and - neans for transmitting information about the prediction error
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15  aH.261 compatible terminal connected either to the Internet or to the PSTN.

In view of the foregoing description it Wﬂl be evident to a person skilled in the arl;

that various modifications may be made within the scope of the invention. While & -

number of preferred embodiments of the invention have been described in detail, 1

should be apparent that many modifications and variations thereto are possible, all
20  of which fall within the true spirit and scope of the invention.
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47. A decoder for perform ng notion conpensated decodi ng of encoded video
informati on according to claim46, arranged to receive an indication of a
sel ect ed macrobl ock segnentation - prediction nmethod pair. 48. A decoder
for perform ng decoding of encoded video information according to claim 46,
further conprising: - input nmeans for receiving information about

di fference notion coefficients of the blocks wi thin said macrobl ock, and -
means for constructing notion coefficients using the predictithOfbtZ0oh
coefficients and the difference notion coefficients. 49. Conputer program
el ement for perform ng notion conpensat®ed encodi ng of video information,
sai d conput er program el enent being arranged to derive prediction notion
coef fi d@lalms for bl ocks within a nmacrobl ock of a video franme bei ng encoded
fromnotion coefficients of at |east one prediction block that is a
previoysly &”1%81%88’ FRCLARAEK v?c[eob'lﬁﬁiénaféfohhh&l ng d/ehgﬁl% I&;Eé&%ont Hi%tio?
conputer program el ement co gram ecelving a frame
of vi deo i mbdifinights dor blocl@rmjhtmrmmﬂﬂocﬂ«)asf zse@ateﬁ'ama@aehﬂgeantusc&de“xcmﬁ moiide o
information into ma | ocks .0 ans for .s i.n

nurber ot _S0PPEBR St bar b RedBRERREKTBAGS eapiabey ReoiBL aPRBIRYE | n
whi ch a maeiRRkatin savidso ﬁ%ﬁ@ﬁﬂéﬁ@thb@'&&n i@eks; 13 OCT 2004 39 - program
nmeans for specifying at | east one avail abl e prediction nethod for each
avai | abl e macr ob| ock segnentatlon t hereby providing a certain finite
nunber -of AVERINERE EherdeodFsRIOTBHAINPEET on - prediction-nmethod pairs, each
prediction nmethod defining a nethod for deriving prediction notion

coef fi ci entggrkial DERGKS nihbdl & 2vaNRNE QR AUl dtSicBtheMlibRNHaO§ikirp ippaige Of at
| east one prediction bl ock; program nmeans for “sel ecting one-

macr obl ock V&g imewiiah ﬁéﬁcmb}ﬂdédmtbﬁ wemeRehig plarks; anong the avail abl e
macrobl ock- segmentation - prediction nethod pairs; - program neans for
segenti ng qer REBPLATK sl hiiFoRELeSLatlaIRGA ORHIORK AEOREMIH piiction
specified by t sel ecte macr o ntation - prediction- thod pair;
and - progmathatetaersby provikmg mcetganp rﬁede ntmnben afuahraﬁnbimmérbbkon]ea&gnehmiobl- ocks

within said I obl kusm sel ect ed di ction hod .speci f.i

the sel oot BB ML L BEOR g el 195 A RAGn Cp e DEGIoTRuL or
pr ggr am el efkidh casffeRAG fol ®bcks witha M@robﬁﬁl@‘iﬂin@dn&ibrﬁc&ﬂﬁ@éiﬁ@bf aclRskabl e
nmedadl um

one prediction block;

- selecting for a macroblock one of the available macroblock-segmentation - prediction-

method pairs; and

- segmenting the macroblock into blocks and deriving prediction motion coefficients for the
blocks within said macroblock using the selected macroblock-segmentation — prediction-

method pair.

2. A method for encoding video information according to claim 1, wherein at least one of the
available macroblock-segmentation - prediction-method pairs defines the prediction
motion coefficients for a block within said macroblock to be derived from the motion

coefficients of only one prediction block.




51. Conputer programelenent for perform ng notion conpensated decodi ng of
encoded video information, said conputer programelenent being arranged to
derive prediction notion coefficients for blocks within a nacrobl ock of a
vi deo frame being decoded fromnotion coefficients of at |east one

predi ction block that is a previously decoded macrobl ock or block within
said video frane, the conputer program el enent conprising: - program neans
for defining a certain nunber of avail abl e macrobl ock segnent & PEAS200hat
sepcify possible ways in which a nmacrobl ock can be segnented into bl ocks; -
program neans for specifying at |east ¥ne avail able prediction nmethod for

each avai l |.0g: j , i.gi i Lnite
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5. A method for encoding video information according to claim 1, wherein at least one of the
available macroblock-segmentation - prediction-method pairs specifies that the prediction
motion coefficients for a block within said macroblock are derived from motion

coefficients of prediction blocks within said macroblock.

6. A method for encoding video information according to claim 1, wherein a prediction block
to be used in producing prediction motion coefficients for a block is defined as a block

comprising a certain predetermined pixel, whose location is defined relative to said block.

7. A method for encoding video information according to claim 6, wherein the location of a
predetermined pixel for a first block is different from the location of a predetermined pixel

for a second block.



57. A network elenment according to claimb56, wherein the network elenent is
a network el enent of a nobile tel ecomunication network. 58. A term nal
devi ce conprising an encoder according to claim32. 59. A term nal device
conprising a decoder according to claim46.
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13. A method for encoding video information according to claim 12, wherein the blocks

resulting from the macroblock segmentations are rectangular.
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14. A method for encoding video information according to claim 12, wherein the available
macroblock segmentations comprise a first macroblock segmentation resulting in one
block, a second macroblock segmentation dividing a macroblock once with a vertical line,
a third macroblock segmentation dividing a macroblock once with a horizontal line, a
fourth macroblock segmentation dividing a macroblock once with a vertical line and once
with a horizontal line, a fifth macroblock segmentation dividing a macroblock once with a
vertical line and thrice with a horizontal line, and a sixth macroblock segmentation

dividing a macroblock thrice with a vertical line and once with a horizontal line.

15. A method for encoding video information according to claim 12, wherein one prediction
method is defined for each available macroblock segmentation, a prediction block for a
block is defined as a block comprising a certain predetermined pixel, whose location is
defined relative to said block, prediction coefficients for certain first blocks are derived
from the motion coefficients of only one block-specific prediction block and prediction
coefficients for certain second blocks are derived from the motion coefficients of more

than one block-specific prediction blocks.

16. A method for encoding video information according to claim 1, wherein the macroblock
segmentation of neighboring macroblocks affects the selection of a available macroblock-

segmentation - prediction-method pair for a macroblock.

17. A method for encoding video information according to claim 1, wherein selection of the

macroblock-segmentation - prediction-method pair is based on minimizing a cost function.
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18. A method for encoding video information according to claim 1, wherein one macroblock-
segmentation - prediction-method pair is defined for each available macroblock

segmentation.

19. A method for encoding video information according to claim 18, further comprising
transmitting information indicating the selected macroblock segmentation to a decoder or

storing information indicating the selected macroblock-segmentation in a storage medium.

20. A method for encoding video information according to claim 1, further comprising
transmitting information indicating the selected macroblock-segmentation - prediction-
method pair to a decoder or storing information indicating the selected macroblock-

segmentation - prediction-method pair in a storage medium.

21. A method for encoding video information according to claim 1, further comprising;

- estimating the motion of blocks within a macroblock with respect to a reference video

frame;

- representing the motion of the blocks within the macroblock with a model comprising a set

of basis functions and motion coefficients; and

- representing the motion coefficients thus obtained as a sum of the prediction motion

coefficients and difference motion coefficients.

22. A method for encoding video information according to claim 21, wherein the model used

to represent the motion of a block is a translational motion model.
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23. A method for encoding video information according to claim 21, wherein the selection of
the macroblock-segmentation - prediction-method pair is based on minimizing a cost
function which includes at least a measure of a reconstruction error relating to a
macroblock-segmentation - prediction-method pair and a measure of an amount of
information required to indicate the macroblock-segmentation - prediction-method pair and

to represent the difference motion coefficients of the blocks within said macroblock.

24. A method for encoding video information according to claim 21, further comprising:

- transmitting information indicating the selected macroblock-segmentation - prediction-
method pair to a decoder or storing information indicating the selected macroblock-

segmentation - prediction-method pair in a storage medium; and

- transmitting information about the difference motion coefficients to a decoder or storing

information about the difference motion coefficients in a storage means.

25. A method for encoding video information according to claim 21, further comprising:

- reconstructing the motion of the blocks using the motion coefficients, basis functions and

information about the macroblock segmentation;

- determining predicted video information using the reference video frame and the

reconstructed motion of the blocks;

- determining corresponding prediction error video information based on a difference

between the predicted video information and the video information of the macroblock;
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- coding the prediction error video information and representing it with prediction error

coefficients; and

- transmitting information about the prediction error coefficients to a decoder or storing

information about the prediction error coefficients in a storage means.

26. A method for decoding encoded video information, including deriving prediction motion
cocfficients for blocks within a macroblock of a video frame being decoded from motion
cocfficients of at least one prediction block that is a previously decoded macroblock or

block within said video frame, the method comprising:

- defining a certain number of available macroblock segmentations that specify possible

ways in which a which a macroblock can be segmented into blocks;

- defining for each available macroblock segmentation at least one available prediction
method, thereby providing a certain finite number of available macroblock-segmentation -
prediction-method pairs, each prediction method defining a method for deriving prediction
motion coefficients for blocks within a macroblock using motion coefficients of at least

one prediction block;

- receiving information indicating at least the macroblock segmentation selected for a

macroblock in said encoded video information; and

- determining the prediction method relating to the macroblock segmentation of said
macroblock with reference to the defined macroblock-segmentation - prediction method
pairs and producing prediction motion coefficients for blocks within said macroblock using

the determined prediction method.

27. A method for decoding encoded video information according to claim 26, wherein the step

of receiving information indicating at least the macroblock segmentation selected for a
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29. A method for decoding encoded video information according to claim 26, wherein only

one prediction method is defined for each available macroblock segmentation.

30. A method for decoding encoded video information according to claim 26, further

comprising:

- receiving information about difference motion coefficients describing motion of blocks

within a macroblock; and

- reconstructing motion coefficients for the blocks within said macroblock as a sum of the

derived prediction motion coefficients and the difference motion coefficients.

31. A method for decoding encoded video information according to claim 30, further

comprising:

- receiving information about prediction error coefficients describing prediction error video

information, and

- determining a decoded piece of current video information using at least the motion

coefficients and the prediction error video information.
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32. An encoder for performing motion compensated encoding of video information, said

encoder being arranged to derive prediction motion coefficients for blocks within a
macroblock of a video frame being encoded from motion coefficients of at least one
prediciton block that is a previously encoded macroblock or block within said video frame,

the encoder comprising:
- means for receiving a frame of video information;
- means for segmenting the frame of video information into macroblocks;

- means for specifying a certain number of available macroblock segmentations that define

possible ways in which a macroblock can be segmented into blocks;

- means for specifying at least one available prediction method for cach available
macroblock segmentation, thereby providing a certain finite number of available
macroblock-segmentation — prediction-method pairs, each prediction method defining a
method for deriving prediction motion coefficients for blocks within a macroblock using

motion coefficients of at least one prediction block;

- means for selecting one macroblock-segmentation - prediction method pair among the

available macroblock-segmentation - prediction method pairs;

- means for segmenting a macroblock using the macroblock segmentation specified by the

selected macroblock-segmentation - prediction-method pair; and

- means for deriving prediction motion coefficients for blocks within said macroblock using
the prediction method specified by the selected macroblock-segmentation - prediction-
method pair.

33.  An encoder for performing motion compensated encoding of video information according

to claim 32, further comprising:
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- memory means for storing a reference video frame;

- means for estimating a motion field of blocks in the frame of video information using at

least the reference video frame;
- means for producing motion coetficients describing the estimated motion fields; and

- means for producing difference motion cocfficients using the motion coefficients and the

prediction motion coefficients.

34.  An encoder for performing motion compensated encoding of video information according
to claim 32, wherein at least onc of the available macroblock-segmentation - prediction-
method pairs defines the prediction motion coefficients for a block within said macroblock

to be derived from the motion cocfficients of only one prediction block.

35, An encoder for performing motion compensated encoding of video information according
to claim 32, wherein at least one of the available macroblock-segmentation - prediction-
method pairs defines that the prediction motion coefficients for a block within said
macroblock are derived from the motion coefficients of at least a first prediction block and

a second prediction block.

36. An encoder for performing motion compensated encoding of video information according
to claim 35, arranged to derive the prediction motion coefficients for a block from a
median of the motion coefficients of at least a first prediction block and a second

prediction block.

37.  An encoder for performing motion compensated encoding of video information according

to claim 32, wherein at least one of the available macroblock-segmentation - prediction-
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38. An encoder for performing motion compensated encoding of video information according
to claim 32, arranged to derive prediction motion coefficients for a block using a prediction

block that comprises a certain predetermined pixel, whose location is defined relative to
said block.

39.  An encoder for performing motion compensated encoding of video information according
to claim 32, arranged to select a macroblock-segmentation - prediction-method pair

responsive to minimizing a cost function.

40. An encoder for performing motion compensated encoding of video information according
to claim 32, wherein one macroblock-segmentation - prediction-method pair is defined for

gach available macroblock segmentation.

41. An encoder for performing motion compensated encoding of video information according
to claim 40, further arranged to transmit information indicating the selected macroblock

segmentation to a corresponding decoder.

42. An encoder for performing motion compensated encoding of video information according
to claim 32, further arranged to transmit information indicating the selected macroblock-

segmentation - prediction-method pair to a corresponding decoder.
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- means for estimating the motion of blocks within a macroblock with respect to a reference

video frame;

- means for representing the motion of blocks within the macroblock with a model

comprising a set of basis functions and motion coefficients; and

- means for representing the motion coefficients thus obtained as a sum of the prediction

motion coefficients and difference motion coefficients.

44. An encoder for performing motion compensated encoding of video information according
to claim 43, arranged to select a macroblock-segmentation - prediction-method pair by
minimizing a cost function that includes at least a measure of a reconstruction error
relating to the macroblock-segmentation - prediction-method pair and a measure of an
amount of information required to indicate the macroblock-segmentation - prediction-
method pair and to represent the difference motion coefficients of the blocks within said

macroblock.

45.  An encoder for performing motion compensated encoding of video information according

to claim 43, further comprising:

- means for reconstructing the motion of the blocks using the motion coefficients, basis

functions and information about the macroblock segmentation;

- means for determining predicted video information using the reference video frame and the

reconstructed motion of the blocks;
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- means for determining corresponding prediction error video information based on a
difference between the predicted video information and the video information of the

macroblock;

- means for coding the prediction error video information and representing it with prediction

error coefficients; and

- means for transmitting information about the prediction error coefficients to a

corresponding decoder.

46. A decoder for performing motion compensated decoding of encoded video information,
said decoder being arranged to derive prediction motion coefficients for blocks within a
macroblock of a video frame being decoded from motion coefficients of at least one
prediction block that is a previously decoded macroblock or block within said video frame,

the decoder comprising:

- means for defining a certain number of available macroblock segmentations that specify

possible ways in which a2 macroblock can be segmented into blocks;

- means for specifying at least one available prediction method for each available
macroblock segmentation, thereby providing a certain finite number of available
macroblock-segmentation - prediction-method pairs, each prediction method defining a
method for deriving prediction motion coefficients for blocks within a macroblock using

motion coefficients of at least one prediction block;

- input means for receiving information indicating at least the macroblock segmentation

selected for a macroblock;

- means for determining the prediction method relating to the segmentation of the
macroblock with reference to the defined macroblock-segmentation - prediction-method

pairs; and
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47. A decoder for performing motion compensated decoding of encoded video information
according to claim 46, arranged to receive an indication of a selected macroblock-

segmentation - prediction method pair.

48. A decoder for performing decoding of encoded video information according to claim 46,

further comprising:

- input means for receiving information about difference motion coefficients of the blocks

within said macroblock, and

- means for constructing motion coefficients using the prediction motion coefficients and the

difference motion coefficients,

49. Computer program element for performing motion compensated encoding of video
information, said computer program element being arranged to derive prediction motion
coefficients for blocks within a macroblock of a video frame being encoded from motion
coefficients of at least one prediction block that is a previously encoded macroblock or

block within said video frame, the computer program element comprising:
- program means for receiving a frame of video information;
- program means for segmenting the frame of video information into macroblocks,

- program means for specifying a certain number of available macroblock segmentations that

define possible ways in which a macroblock can be segmented into blocks;
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- program means for segmenting a macroblock using the selected macroblock segmentation

specified by the selected macroblock-segmentation - prediction-method pair; and

- program means for deriving prediction motion coefficients for blocks within said
macroblock using the selected prediction method specified by the selected macroblock-

segmentation - prediction-method pair.

50. Computer program element as specified in claim 49, embodied on a computer readable

medium,.

51. Computer program element for performing motion compensated decoding of encoded
video information, said computer program element being arranged to derive prediction
motion coefficients for blocks within a macroblock of a video frame being decoded from
motion coefficients of at least one prediction block that is a previously decoded

macroblock or block within said video frame, the computer program element comprising:

- program means for defining a certain number of available macroblock segmentations that

sepcify possible ways in which a macroblock can be segmented into blocks;

- program means for specifying at least one available prediction method for each available

macroblock segmentation, thereby providing a certain finite number of available
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- program means for determining the prediction-method relating to the segmentation of the
macroblock with reference to the defined macroblock-segmentation - prediction-method

pairs; and

- program means for producing prediction motion coefficients for blocks within said

macroblock using the determined prediction method.

52.  Computer program element as specified in claim 51, embodied on a computer readable

medium.

53. A storage device comprising an encoder according to claim 32.

54. A mobile station comprising an encoder according to claim 32.

55. A mobile station comprising a decoder according to claim 46.

56. A network element comprising an encoder according to claim 32.
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59. A terminal device comprising a decoder according to claim 46.




