WD 02/ 15585 PCT/ F100/ 00686 1 METHOD AND APPARATUS FOR TRANSFERRI NG VI DEO
FRAME | N TELECOVMUNI CATI ON SYSTEM FI ELD OF THE | NVENTI ON The i nvention

rel at es twoazmsshod and an apparatus for coding and 5 derOUFngoesssi deo
frame in a tel econmunication system when the video franme is made up of a
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t he fact thBhdl@R nsitive to changes in |um nance than
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standard cal | ed macr o
transm|SS|on rate must be. Various methods have been developed to solve
this problem. To transfer a frame, the frame is usually divided into frame
blocks whose size is selected to suit the system. Frame block information
generally comprises information on the luminance, colour and location of the
20 frame block in the frame itself. The frame block data is compressed by each
block using a desired coding method. The compression is based on removing
the less significant data. Compression methods are divided primarily into three
classes: spectral redundancy reduction, spatial redundancy reduction and
temporal redundancy reduction. Various combinations of these methods are
25 typically used in compression.

A YUV colour model, for instance, is applied to spectral redundancy
reduction. The YUV colour model utilises the fact that the human eye is more
sensitive to changes in luminance than in chrominance, i.e. colour. The YUV
model has one luminance component (Y) and two chrominance components

30 (U, V). The chrominance components are also sub-sampled. For instance, a
luminance block according to the H.263 video coding standard is 16 x 16
pixels and both chrominance blocks, which cover the same area as the
luminance block, are 8 x 8 pixels. The combination of one luminance block
and two chrominance blocks is in this standard called a macro block.
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BRIEF DESCRIPTION OF THE INVENTION

It is thus an object of the invention to provide an improved method

for coding video frames, an improved video coder and an improved subscriber
25 terminal. The invention is based on using the frame reconstruction data of at

least one or more reference frames or reference blocks and of one or more

earlier coded neighbouring blocks in coding the frame reconstruction data. The

frame reconstruction data and motion data coded with the method of the

invention or with another known method is selected for use depending on how
30 the desired coding efficiency is obtained with a sufficient picture quality.

This is achieved by a method of coding video frames in a
telecommunication system, comprising: forming a video frame of consecutive
stationary frames, storing the frame reconstruction data of at least one frame
as a reference frame and the motion data of earlier coded neighbouring

35 blocks, defining by means of the motion data of one or more earlier coded



35 bl ocks, defining by neans of the notion data of one or nore earlier
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t he bl oclwe 02/b88t0oded, whi ch nei ghbouring bl ock is fornmeBCbylomeedss of the
stored reference frame, defining the frane reconstruction data of the
frame to be coded, selecting for use the frane reconstruction data and
notion data representing the block to be coded, 5 which provide a
pre-defined coding efficiency with a predgfined picture quality. This is
achi eved by a nethod of coding video frames in a teleconmunication system
conpri si ng: néighhouing blodks theameotisin ataig eolittheeblaskatd dpar godedamathjch

t [ th
Frame and t R2OnDpus B FbiniE BE eds & bR %33“%?9@@%‘%“‘@ e g
the notion e Gage rgeppaimactinndata of e ff@m@dom §gded §e leRting fti Wi i ng
bl ocks whi chahrvRcbhStre@oh dSthelRNERLbA @@ea rsResbftirPR hibek td ha®eded,

BeTAA Rl LRI S R T i S T A
Cel Bt en 1o m st et e e O e A . v e
frame of  coEtifybReioh yMa: pFARBE, Rming & Wagpdfarnl i bhsBgiti

r econst r uct statiodatysfraeat stoafiagttherfeameerﬁeora&tertiDefdatarﬂfeat leastnenaeaframene

motion data,ofy Ei‘%féréféé? Cﬁné’rﬁg Qﬁd QHQOH{oitiBH 8%:1%%? eé&ﬁ%"%&@& ncﬂ ﬁb&uﬂ@ by

neans of the notio or nore earlier nei ourin

bl ocks tthe blockendefitiag dhe trmth:n data ebarderedieck tthberroded %mlﬂnm %l ock

i s formed byegpBOEmRY d&&sswﬁrcﬁ%é\@‘ ﬁfee%ﬁefﬁe?é@ncéﬂﬁa?ﬁe u‘s@a t@eéddé ﬂ.Cb t he
frame recon?rt ruct i on data o

th to be c or
fon o pething reop RS BHA N ety thabIDEK 13 et del PG oL Centha g o, o
bl ock to beravonstiuctidn clatar awvd dﬁoﬁorprdatdewrmd providegaepfd-defimey ocoiding a 25

predefined re a t | so relates to a subscri ber
t erm nal %@ GZ‘CXdﬂH‘ %r@&%é’emgd ﬁ{é (éf%[l't ideo frame of consecutive
stati on‘sﬁy franes, 'ﬁl&anmveomon lemlnegateadof Aafsebserbensteroningl ocordptisingf  at

| east one { paRs3: forh rae\ysasog@é@g%f%ﬂségﬁ.v@étbﬂangg%%?ege?herfopoded

nei ghbouri ng Qg tron data o rane bl ock
to be codedsmlnggth@nfrgm%éecqwtryﬁmrdaﬁ@ | dcleastuenenframge as i refgrence

reference f{apR HAEAnEOMEAES ddie offéeﬁ‘n@r é@d&&ﬁ%bfg‘!ﬁiduﬁﬁg%b@k@fmbhﬁs gbock to
be coded, ngeﬁms fo sel ecti ng Eor usF gata K rrgnée%(r)nrsntorrgcgla”gr dg.ot edand
motion dat T‘Q ¥r BEENS LTpie JBriaRd
20 nelghbounng blocks the motion data of the block to be coded, which
neighbouring block is formed by means of the stored reference frame, means
for defining the frame reconstruction data of the frame to be coded, means for
selecting for use the frame reconstruction data and motion data representing
the block to be coded, which provide a pre-defined coding efficiency with a
25 predefined picture quality.

The invention also relates to a subscriber terminal comprising:
means for forming a video frame of consecutive stationary frames, means for
storing the frame reconstruction data of at least one frame as a reference
frame and the motion data of earlier coded neighbouring blocks, means for

30 defining the motion data of a frame block to be coded using only the
neighbouring blocks which have the same reference frame used to code the
frame reconstruction data of the block to be coded, means for selecting for use
the frame reconstruction data and motion data, which provide a pre-defined
coding efficiency with a pre-defined picture quality.

35 The invention also relates to a video coder comprising: means for
forming a video frame of consecutive stationary frames, means for storing the



coding efficiency with a pre-defined picture quality. 35 The invention al so
relates to a video coder conprising: nmeans for formng a video franme of
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not i on gat amotioratdta @f ecfrde bloek dbibeucodes! bsinglonly thed neighpobyingerecksof t he
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data and notion data representing provi-de a
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20 a telecommunication system, comprising: forming a video frame of
consecutive stationary frames, storing the frame reconstruction data of at least
one frame as a reference frame and the motion data of earlier coded
neighbouring blocks, defining by means of the motion data of one or more
earlier coded neighbouring blocks the motion data of the block to be coded,
25  which neighbouring block is formed by means of the stored reference frame,
defining the frame reconstruction data of the frame to be coded, selecting for
use the frame reconstruction data and motion data representing the block to
be coded, which provide a pre-defined coding efficiency with a predefined
picture quality.
30 The invention also relates to a computer program which can be
read by a computer and which executes the method of coding video frames in
a telecommunication system, comprising: forming a video frame of
consecutive stationary frames, storing the frame reconstruction data of at least
one frame as a reference frame and the motion data of earlier coded
35 neighbouring blocks, defining the motion data of a frame block to be coded
using only the neighbouring blocks which have the same reference frame used
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coded wusing only the neighbouring bl ocks which have the sane reference
frame used WD 02/15585 PCT/ F100/00686 5 to code the frame reconstruction
data of the block to be coded, selecting gor use the frane reconstruction
data and notion data, which prOV|de a pre- defined coding efficiency with a
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Figure 3 illustrates one estimation process of a notion vector using
nei ghbour i NBREER OESCRIBTIGN OF $HE FIGWREBart whi ch shows et hod steps of

finding a 15 referen e b ck. and predict.ing n vec ure
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illustrates an exa of, . ecoder, 20 Figur xanpl e o
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THE | NVENTI G, fan]re' | lustrates in a sinplified manner one digital data
25 transm ssmn sys m'to which the solution of the invention can be
applied. It is a paiguref ibudatespae asdimalionyrioeass efprmetion vacteasising at i on
104 whi ch |§e|gﬁb6@%g)b|déngt act 108 and 110 with subscrl ber term nals 100
and 102 whi ch can termnals insta d fixedly o n vehi_cl e, or
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Figure 5 illustrates an example of finding a reference block and

predicting a motion vector,
Figure 6 illustrates an example of a coder,
Figure 7 illustrates an example of a decoder,
20 Figure 8 illustrates an example of a subscriber terminal,
Figure 9 illustrates a second example of finding a reference block

and predicting a motion vector.

DETAILED DESCRIPTION OF THE INVENTION

Figure 1 illustrates in a simplified manner one digital data
25 transmission system to which the solution of the invention can be applied. It is
a part of a cellular radio system comprising a base station 104 which is in radio
contact 108 and 110 with subscriber terminals 100 and 102 which can be
terminals installed fixedly or in a vehicle or portable terminals. Transceivers in
the base station are connected to an antenna unit, with which the radio link to
30 the subscriber terminals is implemented. The base station is further in contact
with a base station controller 106 which transmits the connections of the
terminals elsewhere in the network. The base station controller controls in a
centralised manner several base stations connected to it. A control unit in the
base station controller takes care of call control, data traffic control, mobility
35 management, collection of statistics, and signalling.



30 the subscriber termnals is inplenented. The base station is further in
contact with a base station controller 106 which transnits the connections
of the tveont/nsBs el sewhere in the network. The base st at POIVFBonoasel | er
controls in a centralised manner several base stations connected to it. A
control unit in the base station controller takes care of call control,
data traffic control, nobility 35 nmanagenent, collection of statistics,
and signalling. WO 02/15585 PCT/ F100/0068§ 6 The cellul ar radi o system can
al so have a connection to the public telephone network, in which case a
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The bl ocks g?de'ﬁatyppﬁgf?%sgghlasﬁrgtﬁ@g%"ah%sy&@egﬁé[%%?r% E1e rszr(':rk\éangul ar,
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20 coded 204 which is also divided into blocks, of which only one bIock 200 is

shown for clarity’s sake. The size of the blocks is N x M. The blocks are

typically squares, i.e. N = M, but can also be rectangular, for instance, in their

geometry. The current block 200 and the reference block 214 shown in Figure

2¢ need not be geometrically similar, because in reality, too, the filmed objects

25  change, such as rotate or twist. The size and shape of the block is defined

suitable for each situation taking into consideration the following matters, for

instance: a small block size provides a better picture, but reduces the reliability

of the defined motion vector, because the definition is made by means of a few

pixels only. More motion vector data must also be generated, if smaller blocks

30 are used, because then the frame must be divided into a greater number of

blocks. In addition, fast algorithms in defining motion vectors are more efficient

when the block size is large. For instance, in some of the current video coding
standards N = M = 16.

To estimate the motion, as matching a reference block as possible

35 is found in the reference frame 206 for the block 200 being coded, this being

214 in Figure 2c. The suitability of the reference blocks depends on the
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Figure 2c. The suitability of the reference bl ocks depends on the WO
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20 and the y coordinate the location of the pixel or block in vertical direction. The
coordinates of the block being coded are marked as 202. In Figure 2c, the
best possible reference frame block 214 has been found in the search area
210. The coordinates (x, y) 208 are those of the location where the block 200
being coded would be if it had not moved and thus the same as the
25 coordinates 202. They are shown for the purpose of illustration. The block 212
depicts the block 200 had it not moved and is also shown for the purpose of
iNustration. The motion of the frame block being coded can now be indicated
as a change from the coordinates (x+u, y+v) 216 to the coordinates (x, y) 208.
In general, the coordinates (x, y) are defined as origo, so the motion vector
30 218 of the block being coded can be indicated as coordinates (u, v). The
motion vector can also be indicated using definition of motion vector
coefficients and motion models.
Figure 3 shows in a simplified manner prior art motion coding
methods which are based on predicting the motion vector coefficients of a
35 frame block being coded using earlier coded neighbouring blocks of the frame
being coded. The neighbouring blocks of the frame block 304 being coded,
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nei ghbour i n as Q o8 h45ei ﬂnltyhgne prediction cand‘date in
20 predlctlng the motion vector coefficients of the block 304, in which case the

coefficients are obtained from the motion vector coefficients of the prediction
block 306, the motion vector coefficients of the prediction block 300 or the
motion vector coefficients of the prediction block 302.
Earlier coded neighbouring blocks that are farther than in the
25 immediate proximity Cenr-also be used, but in such a case it should be done
taking into consideration that the difference in the motion of the blocks usually
increases while the distance grows.
Inter- and intra-coding are typically combined block by block in
cading video frames to obtain the best possible result. An intra-coded frame
30 can be sent at suitable intervals to prevent the accumulation of possible errors
caused by the transmission channel from one frame to another, finally causing
the failure of the decoding of the frame.
The methods shown in Figures 2a to 2c and 3 can be used both in
coding and decoding. The method used by the coder with the necessary frame
35 data is transmitted to the decoder as a bit stream.



25 imedi ate proximty can also be used, but in such a case it should be
done taking into consideration that the difference in the notion of the

bl ocks usv@b?/y5583 ncr eases whil e the di stance grows. | nter PCERIM00MSS a- codi ng
are typically conbined bl ock by block in coding video franes to obtain the
best possible result. An intra-coded frane 30 can be sent at suitable
intervals to prevent the accunul ation of possible errors caused by the
transm ssion channel fromone frame to ang@ther, finally causing the
failure of the decoding of the frame. The nmethods shown in Figures 2a to 2c

and 3 can be used bléshould be pateskthahas sbewaiindrigunesd,ibeHdeckssean algothee

coder with § ﬁfé%S@é é tﬁﬂ@n |§g) Q@?a’oléﬁntdﬁ@%ﬁﬁhé tvﬂ%rbodlﬁél%rﬁw%ebf as a
bi t stream 02/ 1558 100/ 0686 noted that as shown

in Figure 3the fiamg pive @aﬁl &r%rai ways.sog rfaﬁtta@ee tﬁggﬁﬁ%@w renagSe & abl e
in situati ogsmeheiRe &isfighs ebjechaich sfa pefyonf baze dml\!@llkdél, rbiégreframenys,

f K d I h
R T S
di vi di ng i t horizcealtye rafswhieht theed lisy noasxamplel ockn 3fdh ditestivrsnaslin yloek

uhi ch thereshe B9 SXAMHEIOR! it 142! BodliBigGh! RBRicedfie IRbritbECkt bt Beirkd

segnent at i on al SO0 pos’si ceth ei ng
transferredtrapsfasreddayausng@awf@biﬁapart@f apatheneireary sadgd disies frane When

efining the moti onyeei %flﬁlﬂ%ffHeChﬁﬂioﬁ Géctbhebiienis! gethe Hankiiscicoded,

vari ous, known, nodel s for notion estim |on are utilised.  Dffere del s
are suitthpl Beingy C@é?@m‘éﬁﬁ'oﬂﬁf BPWAt %nor (OKORs eEP'@’é‘@H’E‘l AP q;gl,sp cal

and hori zonD#fersmt maew ar@r ﬁmmﬂé g defirid @Iﬁfer@ﬁtcmolﬁbdebﬁch aslprégerﬁthﬁg
af fine notion,node crt e notion

bl ock
e T oa SertER g hPrebhE] matpnc AdSeRindtbtioh, Sid Madde Millqdfnes 0
AX(X,Y) ao+affmeam;atu@ni)nod&;l( i whictb thieb motionyofvdn piel,fraroe segmertt,ordadochkjs and

b2 are noti onponents, of
i oh x 1 ndl BIEEE8 BR SRR N 5oty o7 Bt 4 BB BRI TS0 P

directithh and y the | ocation of a pixel or a bl ock in vertical direction,
or the transl ati onalhx(mg@k d, na{vh#ranvthe motion of a pixel, frane segment

or block is indi catgd sz)aberrb g in which Ax and Ay form the mot(fbn
vect or

wherein a,, a,, a,, b,, b, and b, are motion vector coefficients and x
and y are vector components, of which x indicates the location of a pixel or a
20  block in horizontal direction and y the location of a pixel or a block in vertical
direction, or the translational model in which the motion of a pixel, frame
segment or block is indicated by a formula in which Ax and Ay form the motion
vector
ix(xa y) : ay @)
y(x,y)= b,
25 '
wherein ag and by are motion vector coefficients and x and y are
vector components. The used motion models are stored in the memory of both
the coder and the decoder. If several motion models are used in coding, the
coder selects the model according to the motion (e.g. with upward motion, a
30  model indicating upward motion is used in coding) and information on the used
model is transmitted to the decoder together with the motion vector
coefficients.
Figure 4 is a flow chart showing method steps for video frame
coding. In the following description, a frame block refers, for instance, to a



AX(x, y) = ao (2) Ay(x,y)=bo 25 wherein a0 and bO are notion vector
coefficients and x and y are vector conponents. The used notion nodels are
stored i wohy1isehory of both the coder and the decoder. PET/EBOMOOGEE noti on
nodel s are used in coding, the coder selects the nodel according to the
notion (e.g. with upward notion, a 30 nodel indicating upward notion is
used in coding) and information on the used nodel is transmtted to the
decoder together with the notion vector q@efficients. Figure 4 is a flow
chart show ng nmet hod steps for video frame coding. In the follow ng
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being coded, but sometimes it is also possible to use earlier coded blocks
farther away in the frame.
In block 406, the motion data of the block being coded is defined by
20 means of earlier coded neighbouring blocks, preferably using the motion
vector coefficients of one or more neighbouring blocks.
In block 408, the reconstruction data of the block being coded is
defined using a reference frame, for instance.
The method can be intensified by calculating the motion data of the
25 frame block being coded using only the neighbouring blocks which have the
same reference frame that was used to code the frame reconstruction data of
the block being coded. Similarities often exist between frames in the same
frame string, so it is probable that either a block corresponding to the block
being coded is found or a block that is similar enough is found in an earlier
30 coded frame from which a suitable reference block has already been found for
an earlier coded neighbouring block. For instance, motion vector coefficients
of one or more neighbouring blocks are used and the search area of the
reference block of the block being coded is restricted in the reference frame to
the environment defined by the motion vector coefficients of the neighbouring
35  block.



defined using a reference frane, for instance. The nethod can be
intensified by calculating the notion data of the 25 frane bl ock being
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string, so it is probable that either a block corresponding to the bl ock
bei ng coded is found or a block that is simlar enough is found in an
earlier 30 coded frame fromwhich a suitable reference bl ock has al ready
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reached with a pre-gebiodRU 1D, Cthé”c%dmgahétb{od id seRetdd With W@ thd &anfs the
coding met hredcons’cructlon data and motion data of the frame block being coded can be
20 coded most advantageously, i.e. a pre-defined coding efficiency is reached
with a pre-defined picture quality. It should be noted that as the coding method
of the block being coded either the above-mentioned coding by means of the
motion data of the neighbouring blocks is selected, or any prior art method,
such as inter-coding, in which the block being coded is coded directly by
25 means of the reference block found from the reference frame. In selecting the
coding method, the aim may, for instance, be to make the number of bits as
small as possible while the quality of the picture corresponds to that of a
normal video picture or to make the number of bits match that of the used
standard, even though a smaller number of bits was enough to achieve a
30  picture quality according to the application object.
Coding efficiency can be estimated by means of a Lagrangian
function, for instance, which defines the most effective segmentation and
coding and which is

35 L(S,) = D(S,)+ AR(S,) 3)

wherein



of the block being coded either the above-nentioned codi ng by neans of the
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reconstruction data of the block being coded. It should be noted that that in
coding the block, prior art methods are usually also used. In the end, the
coding method is selected for use, which provides the desired coding
20 efficiency with a sufficient picture quality.
The frame page 500 being coded is divided into blocks, of which
only a few are shown for clarity’s sake. Block 506 is the one being coded.
Frames 502, 504, 532 and 508 are reference frames stored in memory. The
reference frame of blocks 510 and 514 of the earlier coded neighbouring
25  blocks, marked as number 1, is the frame 502. The block 506 being coded and
the reference blocks 510 and 514 have not moved in the frame 500 in
comparison with the frame 502. The reference frame of the neighbouring block
512, marked as number 2 in the figure, is the frame 504 and the reference
frame of the neighbouring block 516, marked as number 4 in the figure, is the
30 frame 508. The blocks in the frame 500 have moved in comparison with the
frames 504 and 508. The frame 532 has not been used in coding any of the
neighbouring blocks of the block 506 being coded, i.e. it is not a reference
frame of any neighbouring block, so the frame 532 is not used in this example
to find a reference block for the block 506 being coded.
35 Next, the neighbouring blocks 510 and 514 are used as prediction
candidates of the motion vectors of the block 506 being coded. A check is
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506. The pre@aatioptherdfefericediBelt 528 hen defined by means of the reference
bl ock 528. Next, g coding type of the, ReLABSOMLY Bbdl S badacliseked
20 is the same as the one to be used in the current block 506, a reference block
is searched for in frame 508 and the motion vector coefficients obtained from
the comparison of the blocks 516 and 524 are used as the motion vector
coefficients of the block 506. The prediction error frame is then defined by
means of the reference block 530.
25 The motion vector coefficients for block 506 can also be defined by
calculating a median or average of the motion vector coefficients of the blocks
510, 512 and 514.
Also, if several motion models are used, the used motion model is
indicated.
30 The block 534 is intra~-coded, so it does not have a reference frame
and is thus not used in coding the block 5086, if a preferable coding method is
found otherwise.
The number and location of the neighbouring blocks and the
number of the stored reference frames may differ from what is shown in Figure
35 5.



20 is the sane as the one to be used in the current block 506, a reference
bl ock is searched for in frame 508 and the notion vector coefficients

obt ai ned woe omssshe conpari son of the blocks 516 and 524 areT/@Bpedoas t he
notion vector coefficients of the block 506. The prediction error frame is
t hen defined by neans of the reference block 530. 25 The notion vector
coefficients for block 506 can al so be defined by calculating a nedian or
average of the notion vector coefficientsiof the blocks 510, 512 and 514.
Al so, if several notion nodels are used, the used notion nodel is
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has a suita refe i
914 is the onIy one of the three neighbouring blocks, whose reference frame is

the frame 902. When testing whether the frame 904 has a suitable reference

block, the motion vector of the block 910 is used as the motion vector
20 prediction candidate, since the block 910 is the only one of the three

neighbouring blocks, whose reference frame is the frame 904. The frame 906

is not a reference frame for any of the neighbouring blocks, so in the case

described in the example, the motion vector is predicted using a median of the

blocks 910, 914 and 908, for instance, in which case the motion vector of the
25 inter-coded block 908 is set to zero.

It should be noted that in predicting the motion vectors of the block
being coded, it is possible to use not only the motion data of the neighbouring
blocks and the reference frame data, but also segmentation information of the
macro block, for instance, to which the block being coded belongs. The

30 number and location of the neighbouring blocks and the number of the stored
reference blocks may differ from that shown in Figure 9. »

Figure 6 shows an example of a coder with which the above-

mentioned method of coding video frames can be implemented. A design
principle of video coders is to minimise the prediction error frame E,(x,y) 600

35 between the block being coded I (x,y) 620 and the prediction candidate (the
selected reference block) P,(x,y) 612. The prediction error frame is defined as



bl ock, the notion vector of the block 910 is used as the notion vector 20
predi ction candidate, since the block 910 is the only one of the three

nei ghbouwagz/iisetks, whose reference frane is the frane 9PdT/FIDbeodssane 906
is not areference frame for any of the nei ghbouring blocks, so in the case
described in the exanple, the notion vector is predicted using a nedi an of
the blocks 910, 914 and 908, for instance, in which case the notion vector
of the 25 inter-coded block 908 is set tq5 zero. It should be noted that in
predicting the notion vectors of the block being coded, it is possible to
use not onl g difference ibetwelan theblackeairg ghtbed G20gand ki keediclipn eandidaier ence
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bl ocks may differ fEofm yhat (shewaPj(s, hi.gure 9. Figure 6 shows an é&anpl e of
a coder with which the above- nentioned nethod of coding video franmes can
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prediction error frane gredistiony bledk0632 |@e1bmmedtm,eabmwbod)eco@rdmgi&d al "

) 612, a?ﬂeﬁ%?%@ﬁ%nﬁ%iﬁeﬁiﬁ'tﬂﬁeﬁvéﬁtﬁi PRAIETE eP B BBty ﬁ%ﬁ% 00686

15 a dif f er and enoianwentarse The seflicienty foetion Xecierg tAﬁ@C BBt offe
candi date ﬁﬂ' ed"m')tﬁg {ﬁgloﬁ%q}%&%léﬁaﬁ% B%@Elr%@?’a’)s a%sl& ored c?fed Yﬁotlbn'

(x, vy) rction talne by a
met hod %Q:cov@ntﬁ@ taﬂda foppef é‘iffeéﬁn‘éﬁm%ﬁfﬁ@ﬁﬂtsof Thee pr@ﬂ)@'ﬁﬁu dnotign uéﬁqﬁg

sel ected refssmpehts RS acé‘@t‘éjlr\’q)ttbofhewb?éf@ﬁéd Eltaﬂ)gﬁmﬂé@tt O@rfembsmltegg@ﬁl on
| u

t d
bl ock Esoxéébta’(@ﬁ%ngaﬁsdﬁéfﬁ%Vﬁefpr%ﬂ* e DeichBpunta PTocsRn i ek
ccﬁef fi C:c ent saméhefeperck ﬁ'aa}b avtheblock dietng coded. f@tbleemésthadsetareiatsor@erdg to
t he rererr e, |
vect grs of ﬁh@%&gﬁmﬁmﬁ Véo&(grgkrse’\(@hﬁg é)gt ﬁllé&eggtr@b efﬁewg}e%f rame as
t he bl didk bbionb beddrdode isecrodmt dnmtstlyab}emlaﬁs oﬁﬁe@feﬂenCpﬁ@dn@tThﬁggmm on
vectors, egI e RN §er§or‘¥ bPE\II ‘Hl)%elgl?ﬁ rbfoﬂahﬂe Yg‘ Sied Be?%ﬁoﬁl\fé%{brbﬁélﬁg

coded is co directl a reference rane graoup of
noti on vect Begawge mare;ﬁrsaea greai rwmb%rn@‘ pixelsdn | framens framevisde gragticst d.

Because t heggidtdeinto HleKs iRWTRES OHiny ¥l Thé MMmétidr affBrmatidr aMBahsmitied
practi ce block by block to the receiver decoder shown in Figure 7.

20 At least one motion vector selected from the predicted motion
vectors or motion vector fields formed of them are coded in a motion vector
coding block 628. Motion models well known in the art, for instance, of which
examples are presented above, are used in the coding. The coded motion
vectors or motion vector fields formed of them are transmitted to a multiplexer

25 624.

In block 618, a frame is formed of the frame blocks segment by
segment or block by block. The reference block or prediction candidate is of
format

30 P(x,)= Ri[x+ Ax(x, y), y + Ay(x, )] (5)

wherein one or more reference frames R*(x,y) 622 are stored in

memory 610 and wherein x and y are vector components, x showing the
location of a pixel, frame segment or block in horizontal direction and y in
35 vertical direction, and Ax and Ay forming the motion vector of a pixel, frame

segment or block.



divided into blocks in video coding and the notion information is
transmtted block by block to the receiver decoder shown in Figure 7. 20
At | east vome2/n385 on vector selected fromthe predicted noPCDRIOM&SE0r s or
notion vector fields formed of themare coded in a notion vector coding
bl ock 628. Mtion nodels well known in the art, for instance, of which
exanpl es are presented above, are used in the coding. The coded notion
vectors or notion vector fields formed ofifghemare transnmitted to a

mul tiplexer 25 624. In block 618, a franme is forned of thefrarre bl ocks
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al so conprises a decoder. bl ock 606 in which t predi ct'i on errofrp frame
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transmtter_ vid &{% the recei ver video coder have the sane
ref erence fl"?@ﬁé)rd?o KSPor use. 15 In the multiplexer 624, the

i nf or mett5 on cont ai nllnntgletrhﬁlt:lpjtdﬂe@Iﬁzueﬂte)_rnforimﬁtmmmtemMgtrc@n‘mitimagi/edtmm t he
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informatlon 616 is transmitted to the decoder (Figure 7).

The video coder functions described above can be implemented in

many ways, for instance by software executed on a processor or by hardware,
20 such as a logic built of separate components or ASIC (application-specific
integrated circuit).

Figure 7 shows an example of a decoder, by means of which the
method described above for reducing temporal redundancy in video frame
transfer can be implemented. A coded prediction error frame 702 and coded

25 motion vector coefficients or motion vector field coefficients 712 of a received
video signal 700 are separated from each other in a demultiplexer 710.

In the memory 716 of the decoder, there is at least one earlier
coded neighbouring block and/or a reference frame R’(x,y) 722 divided into
blocks. The same frame blocks and/or reference frame are stored in the coder

30 and decoder memory.

In block 714, a prediction. candidate P,(x,y) 718 is formed in the
same manner as in the coder block 618 (Figure 6). A decoded prediction error
frame E (x,y) 706 is formed in block 704.

In an adder 720, the decoded prediction error frame E,,(x, y) 706

35 and prediction candidate P(x,y) 718 are added together. This produces a

decoded block 7 (x,y) 708 of the format



The vi deo coder functions descri bed above can be inplenented in nmany ways,
for instance by software executed on a processor or by hardware, 20 such
as a | ogiwobuidses of separate components or ASIC (appli cat PONVFBPOGISHi C
integrated circuit). Figure 7 shows an exanple of a decoder, by neans of

whi ch the nethod described above for reducing tenporal redundancy in video
frame transfer can be inplenented. A coded prediction error frame 702 and
coded 25 notion vector coefficients or nojfon vector field coefficients 712
of a received video signal 700 are separated fromeach other in a

dermul tiplexer 710. In the nenory 716 of the decoder, there is at |east one
earlier coded nelgﬁQQ )Lng(pbqugnghor a reference frane R (x, y) 722
divided into blocks. THe _same frange cks and/or reference frangepre
stored in the coder=K& amd(deﬁgdeﬂyhe HyE (kyp)ol ock 714, a prediction
candidate P'(x, y) 718 is formed in the-" sane manner as in the coder bl ock
618 (Figure 6). A decoded prediction error frame E, (x, y) 706 is forned
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15 which the method of a preferred embodiment of the invention can be

implemented. A transmitter of a subscriber terminal 824 and a transmitter of a

radio system network element perform partly the same tasks. The terminal 824

can, for instance, be a mobile phone or microcomputer including radio parts,

without limiting the invention thereto. The described terminal comprises an

20 antenna 800 which is used to transmit and receive signals through a duplex

filter. The terminal can also comprise several antennas or a multi-antenna

system. The terminal also comprises a transmitter 802 which amplifies and

transmits to the antenna a modulated signal, a modulator 804 which

modulates according to a selected modulation method the carrier with a data

25  signal containing desired information, a receiver 806 which amplifies the signal

coming from the antenna and down-converts it to a desired intermediate

frequency or directly to base band, a demodulator 808 which demodulates the

received signal so that the data signal can be separated from the carrier.

The subscriber terminal also has a control block 816 which controls

30 the operation of the different parts of the terminal, such as a camera 820 and

video codec 822, and takes the necessary action to process user speech or

data generated by a user, such as digital signal processing (DSP), digital-to-

analogue converting and filtering. In addition, in spread-spectrum systems,

such as WCDMA, the signal spectrum is spread by means of a pseudo-

35 random spreading code in a transmitter to a broad band and despread in a



radio system network el enent performpartly the sane tasks. The term na
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parts, WwWOhputs83inmting the invention thereto. The descrPOR#EIDO0GSH Nal
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through a duplex filter. The term nal can also conprise several antennas
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the carri erreseivierathis @ndsavoging teodnceasenthedeabaeity ioffthenabamiel. dhe

receiver 80g, M@I%&Um f?@ﬁ%%ﬁgebétrge lntgé’rYE%H%cd‘.)&ﬂ %Uéh?%r@rﬁﬁ}?ne‘i*%

down-converts It to a nter e (kl;en Y or ectly to base
band, a denSRRACKt SO0HUR J%lé%d‘ﬁﬁfﬁmdhﬁa?@@tr@lh@'o thegrgnalobeg t he

data si gnal trémﬁl@d%ﬁﬁé@hﬁmwrmmmoﬂﬁf fria@dfh thENgir filHOg4¢e B’@fndtaﬁd of the al so
has a c trol oEqﬁp \/\/ﬂi:h 5 s[ f Perat on of the different
parts o th%sef F %éVSte@,rc &su8s ﬁmé'?@ SAPPISER128C Y JBRERBE MNP t akes
t hehnec ez s aofydiffetand tygeowhichcesns bawrtssgfembér biockslat aepanabs a'ncﬁdsﬂmwre) iser,
such as di ess n n

aﬁd fil ter%%aéﬁaih@gg} Ilﬂéﬁl%é {%8?5@5? blocci{ glsé]ac!gng nsaa 8'10 ch as @[‘M gt he
si gnal spectheurarstiepoétie teyminainkn the %aMG@iﬁﬂBSflgm@dﬁlﬁ video0ideg &8de i n
a transm tt\%u q;oaee ﬁ?ﬁpeavdé’@d%satﬂg r@@éﬁétﬁ?cﬁlohrﬂaﬁa\Apaqf?érﬁéﬁ@eﬁggté;l&ﬁ/ 00686
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bl ock 816. en trans tti n r ames e canera recor
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term n&@l0 the same manner as speech or text data to the telecommunication system and
transmitted to another phone, for instance.
The operational blocks of the terminal described above, such as the
control block and the codec block 822 required for frame coding and decoding,
can be implemented in many ways, for instance by software executed on a
25 processor or by hardware, such as a logic built of separate components or
ASIC (application-specific integrated circuit). The terminal functions shown in
the figure can also be combined into operational blocks in many ways differing
from the figure, the codec block 822 can, for instance, be divided in to a coder
and decoder.
30 The user interface of the terminal comprises a loudspeaker or an
ear piece 810, a microphone 812, a display 814 and possibly a keyboard,
which all are connected to the control block 816.
Even though the invention has been explained in the above with
reference to examples in accordance with the accompanying drawings, it is
35 obvious that the invention is not restricted to them but can be modified in many
ways within the scope of the inventive idea disclosed in the attached claims.



824 or belong to a separate canmera unit 826, in which case the camera unit
826 is connected to the subscriber termnal 824 with an interface 828. A
user of tWeozuissTri ber term nal can when necessary vi ew tPeT/Fionanaseon a

di splay 814. The coded franme reconstruction data is transmtted in 20 the
sanme manner as speech or text data to the tel ecomunication system and
transmtted to another phone, for instance. The operational blocks of the
term nal descri bed above, such as the corgrol block and the codec bl ock
822 required for frame coding and decoding, can be inplenented in many
ways, for i hRednention sam theapppisd: tegaticowith sw/epalovideadgoding igjantardsar e,
such as a | geradH 243 8f MFBR@r at e conponents or  ASI C (application-specific
integrated circuit). The termnal functions shown in the figure can al so
be conmbi ned into operational blocks in many ways differing fromthe
figure, the codec block 822 can, for instance, be divided in to a coder

and decoder. 30 The user interface of the term nal conprises a | oudspeaker
or an ear piece 810, a mcrophone 812, a display 814 and possibly a
keyboard, which all are connected to the control block 816. Even though

t he invention has been explained in the above with reference to exanples
in accordance with the acconpanying drawi ngs, it is 35 obvious that the
invention is not restricted to thembut can be nodified in many ways w thin
the scope of the inventive idea disclosed in the attached clainms. WO

02/ 15585 PCT/ F100/ 00686 19 The invention can be applied together with
several video coding standards, such as H 263 or MPEG WO 02/ 15585

PCT/ F100/ 00686 20 CLAIMS 1. A nmethod of coding video franmes in a

t el econmuni cati on system conprising formng a video frame of consecutive
stationary franes, 5 storing the frane reconstruction data of at |east one
frame as a reference frame and the notion data of earlier coded

nei ghbouri ng bl ocks, defining by nmeans of the notion data of one or nore
earlier coded nei ghbouring blocks the notion data of the block to be coded,
whi ch nei ghbouring block is fornmed by neans of the stored reference frane,



10 defining the frame reconstruction data of the frame to be coded,
selecting for use the frame reconstructi on data and noti on data

repr esentw®mg@2/1338s bl ock to be coded, which provide a pre-de€i/mmdoesdi ng
efficiency with a predefined picture quality. 2. A nethod of coding video
frames in a tel ecormunication 15 system conprising formng a video frane
of consecutive stationary franes, storing the frane reconstruction data of
at |least one frane as a reference frame nd the notion data of earlier
coded nei ghbouring bl ocks, defining the notion data of the frane bl ock of
the frane be|n8%§O coded by using only the neighbouring bl ocks which have
the sane réef frame that was used in coding the frame reconstruction

data of the block bfel ng rﬁ&ﬂSQ OFEHO%ﬁ'Ld B;lg%%qtzrqémgs Ine fé&g@m% {OHctlon

data and notion datd representingt e code row de a
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as blocks. 4. A net aimed In c aim1l erein the reference
franes & e stored ﬁomm%@@ fraype srecansiigiion ggtacpslaftréeaﬁ; nORe drame gy ag,

V\:hr,‘r ei nf t hQ'lel?ér@ﬁbe %‘nﬁ@ag@@ﬁ@%dtﬁ)lncdmg@fbﬁrl@@@ﬂe@? it tngfm@@(s ng b| ock
only, if only one urin n oded an i 5. nei ghbouri ng
bl ock had the same &"?%Eg%g Bﬁdﬁeg'? Hgﬁ}fs”}qi'g Bjagﬁlg?lﬁ’é]enﬁr mge garler hod
as cl ai med neighbaurningl locks theernwtiont kiatd rafimthe 3block ctindie umidean waich

conpri ses . : ; I ' 85

PCT/ F100/ 0 éﬁ@qr"ﬁgllogét'% @?w{eﬁ&ﬂﬁ%ﬁﬁg%@ﬁé’é@% ?&e?[‘gé)?‘céa%tz(r%‘ﬁéand

predi ctlifon error frdafining thehsamerreaensirustion data af the fiamedio kg eeded in claim
1 or 2, whnerein th%é?@éti ch’rf uéé‘%h?‘;flfﬁrﬂ% r@cBﬁ# ru&ndrﬂ%?aata‘?ﬂ mbtﬁﬁaﬂéta()f

notion vectors. inclaiml wherein t

earlier cod@(ﬂ’reﬁﬁﬂt'gﬁbmﬁ M@Clbl’[@ck@ eqded, nwhighaPEOVidS g@]d@f@rq’@f@%il (S‘QQE‘gof t he
franme bl ockeffifiehby witbde Bredbfinbd Prétdpsiqaglitg] ai med in claim1 or 2, wherein

the earlier coded 2. A method of coding video frames in a telecommunication
15 system, comprising
forming a video frame of consecutive stationary frames,
storing the frame reconstruction data of at least one frame as a
reference frame and the motion data of earlier coded neighbouring blocks,
defining the motion data of the frame block of the frame being

20 coded by using only the neighbouring blocks which have the same reference
frame that was used in coding the frame reconstruction data of the block being
coded,

selecting for use the frame reconstruction data and motion data
representing the block to be coded, which provide a pre-defined coding

25  efficiency with a predefined picture quality.

3. A method as claimed in claim 1 or 2, wherein the reference
frames are stored as blocks.

4. A method as claimed in claim 1 or 2, wherein the reference
frames are stored as frames.

30 5. A method as claimed in claim 1 or 2, wherein the block being
coded is coded by means of one neighbouring block only, if only one
neighbouring block was inter-coded and this neighbouring block had the same
reference frame as the block being coded.

6. A method as claimed in claim 1 or 2, wherein the frame

35 reconstruction data comprises at least one of the following: information



nei ghbouring bl ocks are not in the imediate proximty of the frame bl ock
10 being coded, but farther away in the frane forned by franme bl ocks. 10. A
nmet hod asv@bziysedl in claiml1 or 2, wherein a prediction ePCDFINVNO@HE | S
obt ai ned by conparing the frame bl ock being coded and the reference frane.
11. A method as clained in claiml or 2, wherein coding efficiency 15 is
estimated by neans of a Lagrangian function. 12. A subscriber term nal
conprising means for formng a video frame of consecutive stationary
frames, nmeans for storing the frame reconstruction data of at |east one
frame as a indicatisgciéer lumpipaneel epleurrdoralioniand predielion errosderime of the

nei ghbour i ngamébibtlecks, means for defining by nmeans of the notion data of
one or nore earlier coded neighbouring bl ocks the notion data of the bl ock

to be coded, which/né} giaibed @sglaimadkin gaing heg2pyheeiRdhemetian ot Kied
reference ffame bloBRRSnHRGtSEDY MdtmstdiendlicGiRedteppnst ructi on data of the
frame tq be 25 codgd, mez%gs for selecti nlg.for uge %@e f rtﬁme rﬁconqﬁﬁr ction
data an® notion data’ BIFRSYAS giMmekinFalR | 87 pe WESHRIA, GRAHETS e a
pr e- def i nedneighboming fildckisearsy imirtddiste pneidhbounedy milamtksr of thealfianye bldck A
subscri ber E@bg’d&@lﬁgcorrpri sing 30 neans for formng a video frane of

tl

consecutive ty frames, neans for storing the frame reconstruction
data of at |east on® A meteodascClaisiest imclaimriane2amherdis thetdaslierdeadedof

earlier cod &}}lp% | WAt érq,tai of a
frarrle bl ockﬁ(ﬁgﬂgg (I:o Letgléa%Saﬁésﬁ%gj%gﬁgqméﬁéltégﬁ%%ﬂr|I gégiﬂqocks nﬁi%ﬁ&ﬁave
t he sam® r eh@ingrodedy hvkfanthen awgy ig Hirframe formepd hekamethloeks on data of the

bl ock to be coded, Y8 Amb¥RfPa&elHimt8Gh CRAFO1 o 2, WBRIGINT D preeittRet émer f or
use the fra1m3 recon(it% ructlg?n data and rovi de  a
206 oy

pr e- def i ned' tpingde Cﬁmﬂ?”ﬁgprgggmnﬁggf‘)%bi Bgiﬂ%g C?fgﬁfji gpd e A

subscri ber tefemgnoalfraasecl ained in claim 12 or 13, wherein the 5 reference

frames are stored ap bloglnod 5. TR ALA 1172 breRPasiAl Bk @ ™

12 or 13, wherein
15 is estimated by means of a Lagrangian function.

12. A subscriber terminal comprising
means for forming a video frame of consecutive stationary frames,
means for storing the frame reconstruction data of at least one
frame as a reference frame and the motion data of earlier coded neighbouring
20 blocks,
means for defining by means of the motion data of one or more
earlier coded neighbouring blocks the motion data of the block to be coded,
which neighbouring block is formed by means of the stored reference frame,
means for defining the frame reconstruction data of the frame to be
25 coded,
means for selecting for use the frame reconstruction data and
motion data representing the block to be coded, which provide a pre-defined
coding efficiency with a predefined picture quality.
13. A subscriber terminal comprising
30 means for forming a video frame of consecutive stationary frames,
means for storing the frame reconstruction data of at least one
frame as a reference frame and the motion data of earlier coded neighbouring
blocks,
means for defining the motion data of a frame block to be coded
35 using only the neighbouring blocks which have the same reference frame used
to code the frame reconstruction data of the block to be coded,



reference franmes are stored as franmes. 16. A subscriber term nal as clained
in claim1l2 or 13, wherein the block being coded is coded by neans of one
nei ghbouwagz/idseck only, if only 10 one nei ghbouring bl or&THHS/00486er - coded
and this neighbouring block had the sanme reference frane as the bl ock

bei ng coded. 17. A subscriber termnal as claimed in claim12 or 13,
wherein the franme reconstruction data conprises at |east one of the
follow ng: information indicating the |uppnance, colour, |ocation and
prediction error frane of the 15 frame block. 18. A subscriber term nal as
clainmed in cl ai m 12nwank3 forwkeleeting tfoe usetthenfraret reconstoetidn atdtai and

Cndi cated b : ] ' e S Lai med
el ai m 12 Ol Rath, oFRCH BRANEE Brd: dted T i clEhol G Ble BBnfd M@
i medi at e neidjmeoguality bl ocks of the 20 frame bl ock being coded. 20. A
subscri ber term nal 4as N%Bb%ér?eﬁiﬁ?ﬂéeé%la‘%e&% chier £ B_rtlb,ewpérf’é"lh i

coded nei ghbouri ng bl ocks are no I mredi ate proximty of the franme
bl ock bed ngrefemnee fhames are stared@gPlPekS he frame fornmed by frame bl ocks.

25 21. A subscri ber 1berAisnBscriser ¢ @hifBHas Bla@had i tRimr12.3r 18heherdin 2he
prediction erfr or frfarre IS ob% ai aedstbé/ conparing the frame bl ock being coded
and the ref EFERRIES TAMES 259 SIUCE@ASEITERr term nal as clainmed in claim 12
or 13, wherein codilBg Aklibsiribereirsinabas okiradd iy clesant2 of 13, whgreindghen
function. 3 ) i C; | S ' jd anme
of " consecut LIk pEp SR8 ed WP RSB LIE heldtbolfn il url
reconst 1@ct iope rRigAberring blosksvas infer-coder and this peighbALENg Ligak bad thee
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15 frame block.

18. A subscriber terminal as claimed in claim 12 or 13, wherein the
motion of the frame block is indicated by means of motion vectors.

19. A subscriber terminal as claimed in claim 12 or 13, wherein the
earlier coded neighbouring blocks are immediate neighbouring blocks of the

20 frame block being coded.

20. A subscriber terminal as claimed in claim 12 or 13, wherein the
earlier coded neighbouring blocks are not in the immediate proximity of the
frame block being coded, but farther away in the frame formed by frame
blocks.

25 21. A subscriber terminal as claimed in claim 12 or 13, wherein a
prediction error frame is obtained by comparing the frame block being coded
and the reference frame.

22. A subscriber terminal as claimed in claim 12 or 13, wherein
coding efficiency is estimated by means of a Lagrangian function.

30 23. A video coder comprising

means for forming a video frame of consecutive stationary frames, .

means for storing the frame reconstruction data of at least one
frame as a reference frame and the motion data of earlier coded neighbouring
blocks,



notion data representing the block to be coded, which provide a pre-defined
coding efficiency with a predefined picture quality. 24. A video coder
conpri si o ap13seans for formng a video frane of consecut POBFBDAGONAr Y
frames, neans for storing the frame reconstruction data of at |east one
frane as a reference frane and the notion data of earlier coded

nei ghbouring bl ocks, nmeans for defining the notion data of a frame bl ock
to be coded 15 using only the nei ghbouri?® bl ocks which have the sane
reference frame used to code the frame reconstruction data of the block to
be coded, means formganscior wigfintig by emeaes fof dhe metion stata fi dre @atraoend

moti on dat agaial €BdBE NHigh &erzg%l%eké Re&! riGEmda® bf He BRIkt Be oded,
pre-defined Lctur 0_25. A video cqder as, clained_in claim23
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coder as clai med i nmelaasfoRdefing4he Waeieeratonstructie eanetther feame tarte
st or ed a,i fégar%i 27. A video coder as clainmed in claim?23 or 24, wherein
c in

the blo g coded i s coded by nmeans of one nei ghbouring bl ock only,
if only one nei ghboweanagfdsl selkctivg fontuse- thed dehraa drechhstruetioghlata iargl bl ock
had the sa ref t Malel | der
e cl ai mod ToUeRFaE)EBroseR o dfie AL (06 oEeBIVIRAE Broville o pié 8ot
conpri ses afodisgsffidercyowith gepredefingd pigiurerdusiat i on 30 i ndicating the

| um nance, col our, Cal i hetihQqn error frane of the frane bl ock.
b8, \h@@o%ﬂ@eﬂ;&ﬁ%ﬁ%ﬂgﬁor

29. A vjdeo coder as clained 1n clai 24, wherein the notion of the
frame bl%ck is indi @8e8a feffofmika yidaedtame of eenseeutivertationaryd@neeser as

claimed in clai m23neand4or Wiehied thé hl?arﬂér}éc@hstr?&icﬁp@%i@!alt raﬂikéthtéysltidm
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24, wherei nblocks,ear | i er coded nei ghbouring bl ocks are not in the imediate
B by o ot ne, EEns PN el i, 8 e MR ok Gp ™
wher ei nl using only the neighbouring blocks which have the same reference frame used
to code the frame reconstruction data of the block to be coded,
means for selecting for use the frame reconstruction data and
motion data, which provide a pre-defined coding efficiency with a pre-defined
picture quality.
20 25. A video coder as claimed in claim 23 or 24, wherein the
reference frames are stored as blocks.
26. A video coder as claimed in claim 23 or 24, wherein the
reference frames are stored as frames.
27. A video coder as claimed in claim 23 or 24, wherein the block
25 being coded is coded by means of one neighbouring block only, if only one
neighbouring block was inter-coded and this neighbouring block had the same
reference frame as the block being coded.
28. A video coder as claimed in claim 23 or 24, wherein the frame
reconstruction data comprises at least one of the following: information
30 indicating the luminance, colour, location and prediction error frame of the
frame block. : :
29. A video coder as claimed in claim 23 or 24, wherein the motion
of the frame block is indicated by means of motion vectors.
30. A video coder as claimed in claim 23 or 24, wherein the earlier
35 coded neighbouring blocks are immediate neighbouring blocks of the frame
block being coded.



5 prediction error frame is obtained by conparing the franme bl ock being
coded and the reference frame. 33. A video coder as clainmed in claim23 or
24, wheravaovodshg efficiency is estimated by neans of aPCEgrangisan
function. 34. A conputer programwhich can be read by a computer and 10
whi ch executes a nethod for coding video franes in a tel econmuni cation
system conprising formng a video frane of consecutive stationary franes,
storing the frame reconstruction data of 24 |east one frane as a reference
frame and the notion data of earlier coded neighbouring blocks, 15 defining
by means of the not$bn Addidgogioden@sglaimadeineciaim @8 aode whereingtitsoeailiay

bl ocks the H@@é@%e@bﬂ%ﬁﬁwgt BIBckS O At iﬁeth%oﬂ?rﬂedféz@ (ﬁ?oxiﬂﬁfygﬁib% i3gnd! Ock
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i ch provide re-defined coding efficienc a_pr ned pi re
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frame and t @Biciapcy ds egtimatast by maansrofeoldagrangiaghiboatiomg bl ocks, defi ni ng

the notion data of g4fraAmHhb@EK dréglaen waE capl BE reBl Yoy laec&ggg;é?gérﬁed ng

reconst Tlct MRTIREEGRS hAnBORK 4 oG oies TEENER i y PECOTVRIRIFRIAN ame
reconst r uct systeshiacengonidingpt i on data, which provide a pre-defined coding
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15 defining by means of the motion data of one or more earlier coded
neighbouring blocks the motion data of the block to be coded, which
neighbouring block is formed by means of the stored reference frame,

defining the reconstruction data of the frame to be coded,

selecting for use the frame reconstruction data and motion data

20 representing the block to be coded, which provide a pre-defined coding
efficiency with a predefined picture quality.

35. A computer program which can be read by a computer and
which executes a method for coding video frames in a telecommunication
system, comprising

25 forming a video frame of consecutive stationary frames,

storing the frame reconstruction data of at least one frame as a
reference frame and the motion data of earlier coded neighbouring blocks,

defining the motion data of a frame block to be coded using only the
neighbouring blocks which have the same reference frame used to code the

30 frame reconstruction data of the block to be coded,

selecting for use the frame reconstruction data and motion data,
which provide a pre-defined coding efficiency with a pre-defined picture
quality.

36. A computer program as claimed in claim 34 or 35, wherein the

35 reference frames are stored as blocks.
37. A computer program as claimed in claim 34 or 35, wherein the



bl ock being coded is coded by neans of one nei ghbouring block only, if only
one nei ghbouring bl ock was inter-coded and this nei ghbouring block had the
5 sanme rafenymses franme as the bl ock being coded. 39. A cOPQI/FBO/O@BOQr am as
claimed in claim34 or 35, wherein the frane reconstruction data conprises
at |l east one of the followng: information indicating the |um nance,
colour, location and prediction error frane of the frame block. 10 40. A
conputer programas claimed in claim34 op535, wherein the notion of the
frame block is indicated by nmeans of notion vectors. 41. A conputer program
as clai med rrefesengeniramesrargsiorgdascramede earlier coded nei ghbouring
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and the reference fBameA Cznmpu&ercm@gmmraqoclagnmmslaﬂha’imd35nwbesa|mtl3@, or
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function.
indicating the luminance, colour, location and prediction error frame of the
frame block.
10 40. A computer program as claimed in claim 34 or 35, wherein the

motion of the frame block is indicated by means of motion vectors.

41. A computer program as claimed in claim 34 or 35, wherein the
earlier coded neighbouring blocks are immediate neighbouring blocks of the
frame block being coded.

15 42. A computer program as claimed in claim 34 or 35, wherein the
earlier coded neighbouring blocks are not in the immediate proximity of the
frame block being coded, but farther away in the frame formed by frame
blocks.

43. A computer program as claimed in claim 34 or 35, wherein a

20  prediction error frame is obtained by comparing the frame block being coded
and the reference frame.

44. A computer program as claimed in claim 34 or 35, wherein
coding efficiency is estimated by means of a Lagrangian function.



