§ oo e . i ) ) .
El ectronic Picture Reproductiron Device The invention is concerned with an

el ectrqnic picture reproduction device for digital video signals. In the

pl anned transmni ssion of HDTV tel evi‘sion signals (HDTV, high definition

tel evision) according to the HDMAC nej hod ( HDVAC, high definition

mul tifl exed anal ogue conmponents) a notion-adaptive signal processing is

pl anned. The si gnal proceSS|ng (hlgh resolutlon in steady picture areas
or low resolution in B/l 6L 1 , 5 ikl & dviBecach video
signal block of, for exanple, 16 x 16 plcture p0|nts (Techni cal papers IBC
1988, Brighton, GB, pp. 70 through 73). The picture points of such a

vi deo signal bl ockhen ﬁ.m'feneioh visgleooncgraedblwidih aar redecrtasi dhepbogung
to the respectiv fHah 6&%%‘ . T, tal assisted
t el evi si on) ‘%%? éy rans %FE) gf&%gg+%é%§;%&$g%g%natlon to the
tel evision signal and contalns further information, for exanple, notion

vectors.  The nugerikeél p!&hhéa cﬁra&isahtgﬁdaplafsmqvbe;élwmds als
det'er m ned accordj 11‘; he .cal Lgatmnrule he different bIockt

by tan or mor o i L THaH e E iRt Gn,  SeAErision neeroaainds: Efal th
processi ng w t hi HDMAC bl mekhodhe (HDMACE Cclipigict edeftindsion thﬂubti)tkexetﬁor

[ ' .
Fecerver the noving SREIE EiueRetial 4 Heftor el iR gl St
way with relativdisy pliajneds f or Thewsstignailhprogiegsigly (HHgh msmumdyn
information and e I M Usedd YR 1w %&ﬁéﬂé@'ln m@v1i1§ ﬁﬁéﬁﬁf&”

novi {: pl cture portions can be reconstructed  1n t recelver_ w

rel adevel y high PESRUL idsh wikfom jpidh it ach gt %%a?-’t%%lt]h%o%t?gn for
vect ors but example, 16 x 16 picture points (Technical papers IBC

1988, Brighton, GB, pp. 70 through 73). The picture
points of such a video signal block within each video
signal block are marked as belonging to the respective
block type through a DATV signal (DATV, digital assisted
television) which is transmitted as additional

information to the television signal and contains
further information, for example, motion vectors. The
numerical values of picture points to be reproduced are
determined according to the calculation rule for the
different block types by two or more different methods.

) Through a different method of signal processing within

Nt the blocks the picture characteristics in the blocks,
for example the picture sharpness, are different. In an
HDTV television receiver the moving signal blocks are
interpolated in a motion-compensated way with relatively
high effort with the aid of the wmotion/steady
information and the wotion vectors from this DATV
signal, i.e. in addition moving pict\ire portions can be
reconstructed. in the receiver with a relatively high
resolution.

It is possible to not evaluate the motion vectors but
rather, only . the motion/steady information.



2 4
rat her, only t he noti on? st eady I nformati on. 2 Accordingly,
with such a device the picture points are interpolated in noving video
signal—blocks in the field at low resolution and in steady video signal
bl ocks with high vertical resolution iy the full frame. This makes possible
al so sinple devices. For picture contents with fine and partly noving
details or with noisy picture signals however, notion/steady block"

borders can then 2RQGR RPRA S thNsdcll tdl&é%} ‘A\_@Mﬁ g&c%xé- HHU3 are

pi cture bl ocks are transmtted either coded wth |g r with [Fow .
resol ution and ar&tEERMAFeS LR rBREINGr Videne spgnpds PLAGKR LT (he | Biwld

resol uti on bl ockatanew Heydialtict dridnd het SAdDE kv BIS agigval Usl 66Ks fweh
bl ock average va&y q; t.he quacen% bl ocks. hg V%?Av8 03346 a ,Lal ue X

representing the edder BUHEH rIFTAERE PR tPah8hi £PEd 4888 onatif3F makes
Dependi ng on t hapossfifde falldnesisnple deviszegh of a picture window filter
Is controlled. . When using such Dbl ock-overl apping | owass filtering,

annoyi ng visi bl e bl ock borders can be blurred in the event of higher buffer
ful l ness | evel s &% h@ISHER e PRISNES | nYithe fiBeur ashamasy |moyinghe

obj ect of the ingeiiaR t Ookedugerhhe Adisdypi | phivtofret hegbhagksborgisnsvéor
an electronic plct%ne reproducti_on. quhge, for exgnglg, a television |,
recei ving devi ce™* A PLOH  PPFFETT 8Bt FBRT DeSolE, ARRATCTY oif
control paranet easdistarbdoey wayd that the picture sharpness is kept.

s "In WO-A-8704033 picture blocks are transmitted either
' coded with high or with low resolution and are decoded
in a receiver. The picture points from low resolution
blocks are interpolated from the block average value
and from block average values of the adjacent blocks.

In WO-A-8803346 a value representing the coder buffer
fullness is transmitted additionally. Depending on that
buffer fullness the strength of a picture window filter
is controlled. When using such block-overlapping
- lowpass filtering, "annoying visible block borders can be
blurred in the event of higher buffer fullness levels at
the expense of lowering the picture sharpness. |

It is the object of the invention to reduce the
visibility of the block borders for an electronic
picture reproduction. device, for example, a television
receiving device, in such a way, that this reduction is
independent from control parameters in a coder and that
the picture sharpness is kept.

This task is solved by the features stated in patent
claim 1. Advantageous further developments of the
invention are derived from the subclaims.



This task is solved by the features stated in patent claim 1.

Advant ageous further developnents of the invention are derived fromthe
subcl\akms. 3 1In principle, the invention lies in the fact that with an °
el ectronic picture reproduction devic%la bl ock border softener is used. In
such a bl ock border softener the numerical values of the picture points
bordering other blocks are calculated in parallel for the noving and for

the steady case i : ﬂfﬂ si aal = Foya t Leal '
pi cture pgi nts ofmo?eIl 1br?€ whi %ﬁéa% teijvglﬁrk"g'gfll 3} lgi aic?gn?#tgg%gggt ﬁ:\ei%ldéle%ic]ih

now the arithnet P8aRleFExaged o Pisd s FaRnGBictign devife i Haleckh order

cal cul ated for taofteseectiyeuded! Ur anP@uth fHrblHek MBYiraerabitdindeche
st eady case can he_used at_the horizontal ggd/.or vertical

. Thi. -
bl ock bor ders. TRM}}Farlhev%Hr‘??%?gﬁgg%g RARFH R 1 BPERERa 109 AfFRe%nt
di fferent bl ock bylpeksi arneotcal quiratesid/ecoh gmrdadiled tfor ditsdt medorivgy and héor
It ft ' al heal s . ti f th
oV ng. and st eadirs (Sreaial Sse, MR E MR a1 gh S TR | DRt
| i ne and/ or col uRiMBFigadi Yglae &ff Adarung @adnt=mof/ione kgl whigh @rer e

transmtted in therbicehd BRNARGH ML Edittdler Y1dAEOHRIW Udd Ur A ndbCiiH e
poi nt bl ocks marked as m)w{g }%@Eure oipts_in a_fiel be _used.
h

d may
For video signal 25F5ERE Wi e RERT 1St c¥AYUCRowWWPEFhE piNAYR e BRIt s
fromtwo successcadchilated corbechsedespective picture point for the

moving and for the steady case can be used. This can

s occur at the horizontal and/or vertical block borders.
Thereby, the difference of the picture sharpness in
adjacent different block types is not perceived as
being too disturbing. The composition of the picture
point numerical wvalues -from proportions of both moving
and steadily calculated values can also be extended to
more than one line and/or column bordering an adjacent
block.

For wvideo 'signals which are transmitted in the field
method (interlace)” for reconstruction of picture point
blocks marked as moving picture points in a field way be
used. For video signal blocks which are marked as
steady, however, picture points from two successive
fields can be used. |

Within a block of -for example 16 times 16 picture
points, however, moving as well as steady picture points
may be present. The reproduction of steady picture
points in a block marked as moving, for example, results
in only slight wvertical blurredness of these picture
peints. The blurredness is adapted to the blurredness
of the moving picture points in this block and is hardly
perceived as disturbing. The reproduction of moving
picture points in a block marked as steady on the other



W t hi n é bl ock of for exanple 16 times 16 pi cture points,

as well as steady picture points may be present. The r
steady picture points in a bl ock marked as noving, for e

onl:y slight vertical blurredness of these picture points.

i s adapted to the blurredness of the $oving picture poin
and is hardly perceived as disturbing. The reproductio

however, noving
eproducti on of
xanpl e, results in
The bl urredness
ts in this block

n of noving picture

points in a blo r ked e, . Ot he) re
hori zontal bl urfﬂéa és?eeaarl%édé%b %%e%% %ﬁ’r ct’%fé%‘m ‘hr{]%g’ge* %gfri %ﬁ‘l‘@%&

reason it can be:mttmmégeovmwdgag t Foxt W@lssmsamrsltt@ancbﬁbbﬁe
conponents of Mg\ stgg%ﬁah%gurec&m RheCal Sithat EmSUNRIY Ca&oiﬁﬁhﬁés

at the block edges only bl oc

ked as steady. Bel ow an exenp

erbodi ment of t ROURARSRGHPF SRYiNG] FA %\H?fil’rﬁlﬁF‘dr%fP‘t’h’étdFé%\FHbége‘i

These show in Fifhmerical avilleds daddreéie MBlode eidgud r
reproducti on devic th a bl ock border softener Fig.2
|Wﬁ§%§¥ TheP

bl ocks with cor ints Fig.3 a pi ct
with i mpr oved correctlon Flg 1 shoms a television tune
I nt er nedi at e frg&P ?ﬁ
audi o signal, a un1nance SI ﬁg* ron1nance S|gna

These signals a@gplalned w1th the a1d of the drawings.

@H1ly RnCtblécks
a pi-cture point

ure poi nt bIock
r 50, an

whi £hostipghi egean

and signal .
These show in

Fig.1 a block diagram of an electronic picture

I\ reproduction device with a block border
softener
Fig.2 a picture point blocks with corrected picture
points
Fig.3 a picture point block with improved

correction

Fig.1 shows a television tuner 50,

an intermediate

frequency amplifiér 51 and a demodulator 52 which

supplies an audio. signal, a luminance signal, a

chrominance signal and a DATV signal. These signals are

transmitted sequentially, for example. The audio signal

is processed in circuit 53, amplified in circuit 54 and
transferred to the loudspeaker 55. The DATV signal is
processed in circuit 69 which generates block-wise

- moving/steady information for the circuits 57 and 61 as
well as for the block border softeners 58 and 62 and
feeds it to them. The luminance signal is digitalized

in the analog-to-digital converter

56, digitally

processed in circuit 57, wvaried in the block border

softener 58 and presented in an analog form in the

digital-to-analog converter 59. The chrominance signal

is digitalized in the analog-to-digital converter 60,



transn1tted sequentlally, for exanple. The audio signal is processed in
circuit 53, anplified in circuit 54 and transferred to the | oudspeaker 55.
The RaTV signal is processed in circuit 69 which generates bl ock-w se
novj ng/ steady information for the cir%uits 57 and 61 as well as for the
bl ock border softeners 58 and 62 and feeds it to them The Iuninance
signal is digitalized in the analog-to-digital converter

digitally proces r Lo Vay. eg | o er.s enar
and presented |H§g 1%%%?% E&%Fé§|$ Eid |1£€uiptogén§Fg§%%gﬁ9%rgkg §§°é§3
The chroni nance keoyder sgfaegtecrala’zz@nd npragenhatiogn anilAg aforwniar tthe
60, digitall Ydféi?ﬁﬁfség hﬁaﬁb?cubén@értééﬁr | g8l 1 n therd Oy MK d®order

sof t ener 62 and gresente i n ana formin the digital-to-analo

converter ftenpe 63 san H%?d%?fgo%néo%zt nc’8§°l“é¥1?nsgt signalne

chrom nance SI grlaﬂldelﬁdaiemml rc:fzrdmgﬁ‘drmws ThEe iumimﬂ@@ g t iteae
chrom nance nals. _from |g|%al-to Iog gaéers 59 63

are converted |n r%f??§°%4 |rﬁl§ sig 5Pe an %d t Hasilas
66 via the RCB aophvéreer§559 @nad &3 pare ucenvelrtedo6 melaevmatnnxl Saes.rﬁb

‘and picture poi r%c;ﬁ" 8§§ﬁa§§ and gé'éry‘“t o ML He 2p3 REWTe! iieY | 680 54 9RRL

2,22,24,26 and 2 correspon received television picture wt
bl ock size of, fQWP%k%h%Fe65mgﬂﬂnch%sPépﬁﬁFemQHhﬁeﬁ@oFﬁ%gvéﬁéﬁnw%¥ﬂ¢ﬂ|e

on the lines 15 ©f @nalgggtﬁkgngblﬁalMlaCQQrGBOErbhghgwﬁture points is

shown here. The bl ock 2, for exanple, stands for a block which is marked
by t he DATV additi onal S|gnal as a steady bl ock. I t
S Fig.2 shows five video signal blocks 2,22,24,26 and 28

of a correspondingly received television picture with a
block size of, for example, eight times eight picture
points each which lie on the lines 15 of a video signal:
Only a part of the picture points is shown here. The
block 2, for example, stands for a block which is marked
by the DATV additional signal as a steady block. it
has a number of picture points 1 or, respectively, P
which directly border the adjacent blocks 22,24,26 and
28 and are arranged in a ring. This arrangement shall
hereinafter be referred to as ring 11. The rings occupy
the edges of the block to which they belong. '

The picture points of ring 12 and the picture points of
block 2 that are lying further inside are calculated as
steady, or simply put togethér from two successive
fields of the video signal.

Steady picture points have scanning values Pu, moving
picture points have scanning values Pb. Picture points
reproduced in the receiver at the block borders have
scanning values P or, respectively, 1.

The numerical values P of of the picture points of ring
11 are combined from the numerical wvalue Pu of the



has a nunber of picture points 1 or, respectively, P which directly border
t he adj.acent bl ocks 22,24,26 and 28 and are arranged in a ring. Thi s
arrangenent shall hereinafter be referred to as ring 11. The rings occupy
t he :edges of the block to which they belong. The picture points of ring 12
and the picture points of block 2 that” are lying further inside are
cal cul ated as steady, or sinply put together fromtwo successive fields of

the video signal .coatRafodGid HRAES ?gﬁ@C%é@ Vad UeSa kg1 AP¥E NYag

pi cture points have scanni ng 'val'ues Pb. Picture points regro uced I n the
recei ver at the HSGAGHAREr FPRa IR GRgVahraeFp oF | thesfame \Rigtuge

The nunerical valgeEatP wiiidH ddhadw dalculnied sag)fm&y{@,ll are conbi ned
fromthe nunerical value Pu of the 6 correspondi ng plcture point which

is calculated as steady and the nunerical value Pb of the sanme picture
poi nt which is now cal cul ated as now& ng: (R = (B) A2 Pb) /2 The picture points
of the rings 23, 25,27 and 29 are handled in the sane way. Fig.3 shows an
area of a picture screen with inproved softening of the block borders 36.
The bl ock 4 is ndMeedPaStusei MPints pictthe Fdngss 2AcRhdRAg antbs@%fareng
41 are cal cul at etha3R18V1iM)-the same Wiy bl ock 3 is marked as steady. Now,
the picture points of ring 32 can be cal cul at ed accordi ng to
the formula P = (Pu + Pb)/2: The nuneral values P of the picture

Fig.3 shows an area of a picture screen with improved

softening of the block borders 36. The block 4 is
N marked as moving. All picture points including those of
ring 41 are calculated as moving. The block 3 is
marked as steady. Now, the picture points of ring 32
can be calculated according to the formula
P = (Pu + Pb)/2. The numeral values P of the picture
points of ring 31 can be calculated according to the
formula P = (Pu + 3*Pb) /4 and the numerical values P of
the picture points of ring 33 according to the formula
P = (3*Pu + Pb)/4. The picture points lying further
inside the block 3 can all be calculated as steady.

The number of the rings with picture points calculated
according to one of the given formulae can be varied
depending on the magnitude of the difference between
moving and steady picture point calculated numerical
values. The numbers in the above named formulae can
assume other values-too, a calculation with numerical
values which can be performed by digital add and shift
operations appears useful, however.

Definition of terms:
-Picture point

Scanning value of an analog or digital wvideo
signal. The scanning values are coded in digital PCM



p0|nts of ring 31 can be cal cul ated according to the formula P = (Pu +
3*Pb)/4 and the numerical values P of the picture points of ring 33
according to the fornula P = (3*Pu + Pb)/4. The picture points |ying
furt:iher inside the block 3 can all &alculated as steady. The nunber of
the rings with picture points calculated according to one of the given
formul ae can be varied dependi ng on the magnitude of the difference between

novi ng and stead)@c?q?%r elé)é)'%%?ﬁ%i@%‘fﬂ%ﬁm” cal val ues. ‘The nunbers

in the above nane Val ues too, a calculation
wi t.h nunerical val ues which can be performed by digital add-and shift

gperations apnearpiisiid , phaHe! ShundRleal ! AN, {ALfei cBICHEROOK

Scanni ng val ue of an analo or digital video signal. The scanning val ues
are coded in d|gEFthﬁﬁwP°1qtforn1(pulse code nndulatlon) -Pi cture point

nunerical val ue, numzhintiramksd uerofcsl gi Clinforpeitiion Lesknae ecanding
i nformati on for th cangnég val e of a cture 0|ngﬁln th formof a

nuneri cal val ue. Eéf: VEPL PV bdY 531 o? Pornlé'yﬁﬁff%l
to 255. -Block, wada®.sigihe bitmmlrmalarmlué aanelbeviii oa pamere:f;.orrﬁosed
of several adjac%agdﬁ(gtu S ThIS pi cture area can be, for exanple,
shaped |i ke a square, rectang e or

-Biock, video signal block

An area of a television picture composed of
s several adjacent picture points. This picture area can
| be, for example, shaped like a square, a rectangle or a
rhombus. 1In the case of a square the block can be made
of, for example, 16 partitions of television lines lying
one under the other whereby each line partition contains

16 picture point scanning values.

-Block border
An imaginary border line demarcating a block at
the outside against the adjacent blocks. '

~-Block edge

The group of picture points which lie directly at
a block border and are not separated by other picture
points £rom the block border.

-Calculation rule

A rule according to which the numerical values of
the reproduced picture points are created from numerical
values of received picture points.

~-Calculation mode _
One of two or more available calculation rules.

-Block type



r honbus. In the case of a square the bl ock can be made of, for exanple, 16
parti-tions of television lines |lying one under the other mhereby each line
partiM+on contains 16 picture point scanning val ues. -Block border An

i magi nary border |ine demarcating a bl ock at the outside against the

adj acent bl ocks. -Block edge The grou& of picture points which lie directly
at a bl ock border and are not separated by other picture points fromthe

bl ock border. -Cal cul abé%n rf"t%zda‘orzul Iaeccaq;aq_ lt 0 %e@ c;iheb :'&ngél Cai‘he

val ues of the reproduce plcture poi Nt'S are crea sd om numer val ‘ues
of received pict oumegdcads valuas it Rdh Pigsudee netintd on -suchk & dletke

cal cul ation rul egre BEopkt! YPfeated Qcdtain® Q'b ”Ehé 3&&1&@?% 1&r¥peﬁ1ﬂ

bl ocks. The nunerical values of all picture paoint such are
first created acé&?—&Fﬁ&e@otPnéhecéle@Qe&tﬁlé’ﬁ m-lqgkalqy&eat ed to the
respective block type. -Picture point share For a picture point to be

r epr oduced |ntern§d %te nunerlcab val ues are created according to different
cal cul ation rul es. THE ROATH S i cal value of the picture point to be
reproduced i s conposedFofr penisrthuare pdintstof beheepiroiaced dintteanyeastliattes

numerical valueSpymerical values are created according to different
calculation rules. The actual numerical value of the
picture point to be reproduced is composed of percentage
shares of the different intermediate numerical values.

-Mixing ratio of the numerical values

The ratio of the percentage shares. Example: 75
per cent share according to calculation mode A, 25 per
cent share according to' calculation mode B results in a
mixing ratio of 3:1.

-HDTV
High definition television, television signal with
a higher number of lines and/or picture points per line.

-DATV .

Digitally assisted television, television with a.
digital additional signal. A television signal
transmitted via a standard cable, along with which
additional digital information is transmitted which is
required for reconstruction of the reproduced picture in
full quality. |

-Motion-compensated interpolation.

For picture contents of television pictures,
‘motion speeds and the directions of movement are
determined between two television pictures. "An
intermediate picture which has to be newly determined
and which is to be generated in the time between the



-M Xi ng ratio of the nunerical values The ratio of the percentage shares.
Exanmpl e: 75 per cent share according to cal culation node A, 25 per cent
sharé..according to calculation node B results in a mxing ratio of 3:1.
-HDEV ‘Hi gh definition television, television signal with a higher nunber of
lines and/or picture points per line. 2DATV Digitally assisted tel evision,
television with a digital addi tional si gnal A tel evi sion signal
transmtted via%sta ard cahl e alon gddltlonal q:lrﬁal b
information is t PARSHCE edPXtf s T8 %er%ﬁo?or pr-g BAEEr uctS®h ofHHhe °€
reproduced pi ct uceesatedul rw:q:dlmw:t y thd\/btd:cstuxhqmt ethamt eaps| anoxmal Bpr

pi cture content Sg@.fusteﬁ & ﬂ%ﬁﬁllﬂf%h@’[&h@eeds and the directions

of nmovenent are determ néd evi sion pictures. An
intermedi ate picture which has to be newy determ ned and which is to be
generated in the tinme between the 9 already existing television
pictures, can thus be created wthout the disturbances that are
normal |y caused by novenent in the picture. 10 '



dai'ns 1. An electronic picture reproduction device for digital

video signals, in which the picture points of the video signals are

conbitaed into bl ocks, wherein the bl ocks are separated from nei ghbouring

bl ocks by bl ock edges and the blocks forma raster, and wherein there is

one type of block for blocks with substantially static picture content and

at |l east a second type of block, and at the input the picture points for

each bl ock are determned as belonginggo either the first or to one of the
further types of block, characterised in that: the second and possibly

further types of bl ock have subst §¥ﬂqy dynam c picture“content; each

of the ulocksncaalbetemahuatpdctn&epenépnbaucoionhedéymeeoffbrooﬂlgitabartiﬂeo

t t 1d i , X
or t e SAarAL Bl AR R Bl Al e WhE VRRIGE ATk SERL | Srifinea
cor r espémdion dpliockish e whierstin \ghe &l dakse lazen Gapnratgsh iy neighbowsing drkocks
of the @uhey JoPeu tshgalrﬂf Konhd 061&819§rf‘é1c139at steaﬁar odhgl Wiidrdiigt Wie 0! 14 Sone

at the bl'ock edges prLcture point values are calculated Jn the picture

r epr odu&¥P8n o %#@Gkaé@G?& H§JW¥&¥(ﬁqh§§%§R1Q%%Xuﬁ§ﬁq%ﬁ1E%HQ%F Rt and
CorreSpamdllre@sttht@emhlb é vpé bfcmbekt ywmdahrwt cenéempadl nmet @:‘Idftﬂ.\:('je points
plcture our.in n e, val ues [N

Po L hesdobasacy MIRER GHhs (Hereupned af e PRE thder TP SGbRern o ite o to
for theopecbﬁrthpofuﬁth@xu&lﬂppseqﬁdﬂmzﬂd charactrewi st rignitthadi ct ure

repr odu onsdevige C tq&?ér cLer n t

conbi naﬁ%nrbls and:azr"‘lﬁ %feégsrh% \}grg{d?%gb% E & e?’?’r%g:r]ﬁ c %J]Qgeuré\ﬁ:stanually
reprbduéﬁﬂémlﬁe9#§§u§@bGQ&Q%?Q()cIa|n11 or 2 characterlsed in that for a

part of chd bEPEALUBNRKsPicEITR ReRtRIG tittady éifd%ﬂﬂ%ﬁ‘ ol shd @l ot Wlock

e ol STRRteIl B SR T MR LSS SPI0S AR LIS £ omcernea

accor di gdtho s;iamiaﬁy cbar adeparslily nnelighbbheingr tb]lduﬁsudss that it can be -

reSpeCtE%Ergaﬁcégn @rr'éﬁ65&£ﬁ§“t$ﬂéﬁ§ Eﬁ?&é Eng gkoﬁ&ock and corresponding
to at least one of the other types of block;
for generating the reproduction picture points at the block edges, the
picture point values are calculated in the picture reproduction device
according to two different calculation rules - namely corresponding to
the specified picture type and corresponding to the picture type of
the neighbouring block - and the values received according to these
two calculation rules are combined in ofder to obtain the wvalue for

“ the picture point actually reproduced. '
2. An electronic picture reproduction device according to claim 1,
characterised in that the combination is an arithmetic averaging.

3. An electronic picture reproduction device according to claim 1 or
2 characterised in that for a part of the reproduction picture points
at the block edge only the value of the corresponding picture point is
used which corresponds to the then specified block type.

4. An electronic picture reproduction device according to claim 3,
characterised in that the part includes the respective horizontal or
vertical block edges in a block.

* [ L L S *



5. An eI ectronic picture reproduction device according to one or nore of
claims 1 to 4, characterised in that for the reproduction picture points

| ying—in the inside of the particular block only the val ues of the
cortespondi ng picture points are used which correspond to the particul ar

bl ock type, and that the influence of that one of the two val ues which
corresponds to the block type of the respective nei ghbouri ng bl ock reduces
fromthe bl ock edge towards the bl ockn#gm . An electronic picture
reproduction device according to clai charact erised in that the

repr oduzt i orApi eflecerpaiict spiotuhe bdanxm;lmtt:mrdydamceplanmJHimt &t e or
cal cul %&Pefﬁﬁmé'}ﬁ resRongl NG AlHaS A g dd1€ 1 Bl th&hﬁﬁ EB!rntéhé’f r%@?coduction
frame, and the reproduction picture points In the S WMth's
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.. 6. An electronic picture reproduction device according to claim 5,

s characterised in that the reproduction picture points in the blocks
with dynamic picture content is calculated from the corresponding
values of the picture points of one frame, and the reproduction
picture points in the blocks with static picture content are
calculated from the values of "picture points of two neighbouring
frames.

7. An electronic picture reproduction device according to claim 6,
characterised in that in the blocks with dynamic picture content all
reproduction picture points of the particular block are reproduced
only according to the calculation rule valid for this type of block.
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