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1 MUILTI - MODE | MAGE PROCESSI NG TECHNI CAL FI ELD The

present invention generally relates to inmge

processi ng schenmes, and in 5 particular to nethods

and systens for providing additional auxiliary block
conpressing and deconpressi ng opportunities for such

i mge processing schenes. BACKGROUND 10 Presentation

and rendering qf i raphi cs._on data

processi ng syﬁwéhg?ﬁE@Cﬁﬁg}ﬂw@%§§h§E§5C§$8ﬁfwé}

conmputers, and in particular on nobile termnals have

i ncreased trenendously the |ast years. For exanple,

three- di mensional (3DITRCHNICAIARIELDRges have a

n er_of appealing applications on such term nals,

i ﬁgg&&FW@&‘(@@P%E%%%%M%%&M@? precessiegachemes, and in
SPAAIduIENdo ITBHIRENLAA 4EkA6eSprobicile URANDAS auxiliary block

rendering process typically conprises t

StURTHFEE argt idecoiprassingsepsedysitieshdoampichc ibge processing
s{dQeneLreates several triangles. The corners of

these triangles are transfornmed, projected and it in

a second 20 stage, the geonetry stage. In a third

stage, the rasterizatio t ' , often denoted
textures, can be "gIyednBéﬁﬁgfﬁﬁéﬁﬁﬁiing!es,

| MEseARItRh TR _Ire%@'ei‘iﬁg‘ f ihlgesendar gga¢ﬁ[ﬁ960nngta processing
third stage typically dlso pertorns sOrting Using a

Systans pnd gsep igsvinals, sudbr dh gompitemy esidamdparticular on mobile

LR QS nand iﬁ&‘e??&i iti:éfhgﬁdé@siiy}g%ef%%?ﬁqaﬁg.r g I1j iﬂ%{%mg}e , three-

i's a conputational Ty expenstve
binwwistiral 4AD) pgoreisiss ngndovieragesqiaved £ ohuidi®er of appealing

i.C stens. , For._ex l.e t extures costly )
RGBS Tien B % e fd i 205 seSp Mhcmessaging,
anreat sevgbethd mdmadadhine mferfRegry, and in terns of
menory bandwi dth, a 30 texture can be accessed
several tines to draw a single pixel. In order to

e RID € of 41BN EM dlirth ANSEREOS €S DEMIP Wphiprises three sub-stages.
requi renents, an inmage (texture) encodi ng nethod or

Hrétlom ¢ sy priagr) yhempryeedionssigeancizatemeoinag triangles. The
VA& shaukee rt?%‘ﬂlgieé ﬁrﬂ?&%f‘ﬁﬁﬂ?%ro}&@&f &la 1t in a second

expensi ve on-chi
stage, the geometry stage. In a third stage, the rasterization stage, images,

often denoted textures, can be “glued” onto the triangles, increasing the
realism of the rendered image. The third stage typically also performs sorting

using a z-buffer.

However, rendering of images and textures, and in particular 3D images and
graphics, is a computationally expensive task in terms of memory bandwidth
and processing power required for the graphic systems. For example,
textures are costly both in terms of memory, the textures must be placed on
or cached in fast on-chip memory, and in terms of memory bandwidth, a

texture can be accessed several times to draw a single pixel.

In order to reduce the bandwidth and processing power requirements, an

image (texture) encoding method or system is typically employed. Such an
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menory and | ower nmenory bandwi dth during rendering
and, thus, in |lower power consunption and/or faster
rendering. 5 DESCRI PTI ON OF RELATED ART Del p and
Mtchell [1] devel oped a sinple schene, called bl ock
truncation coding (BTC) for inage conpression. Even
t hough their applications weee not texture

CBERR URE 28y 354 2 B L AE I pepoive o chip

Tﬂmemrorycsimﬂ&w@@@f@mdb@m@mc&haﬂ@rmg&gﬁdeﬂiﬁgmnd thus, in lower
considerin Ri xgl s at a time. For such

LPOEEe™ ‘&B%O’B.atnd/&r 6@5@55% Val'&es were stored, and

each pixel in the block then used a single bit to
i ndex to one of these rav _scales. This resulted in 2

bits per pixel ORI BEEAST BR ART | ed
Jel%aaﬁg 4/[1 ngnHr Fﬁ rlh lcggf )fi an%lBTSSI:ﬁ%ﬁe,léa@écgistﬁgé}r?g{/uncation

&rmﬂneg VBT'Opfor ihhepeSedihprasaiare Hweretipluptethas applicaidexs were not
into a color palette. This al fo r essi

BB RBRT RS £ 535 VPV EE O Sherarg O GRaRIPRE in this
tdeetiopaletifetison Gakil i@shs. adidt fehdpat %bfrﬁorb@sed gray scale images
restricted in size. 20 The, S3TC texture_conpressio

ot ReEsIEgTingLR dleckeof 474 piels &t & Bl §or Fach BOCk, two B-bit
RAAY | RE1SFAEEE wdrk sl,téré&@ efhd Baddh goﬁgé%[ﬁk 1ﬁ891<: then %.sed a single

are extensions for It 1'n Qpen@ as well. Thei r work
dihthindasetp o af thasergeyacatass Tois srsuid in 2Héthpexrixel (bpp).
size for S3TC is 4x4 pixels that are conpressed into

64 bits. Two base colors are stored in each 16 bits,
andsiegdh pkbeslsio, oroe.ﬁed tolrbicelli nompressiont CEC) ocdl BTC was

color .s that ¢ t se_col gr
SRaten S S EPOT I oo Pl L Tepd BRI e S BBy e vaiue,
g?cr&bhhazﬁual Is embbtyyed ae agnirmieki imgoian go]laegaae‘aee’rmsf allows for
S cO ion, rate is i sadvant age, o .
SIS IOPH AT FOrrEoRbPePBan B Sbd JernB pipkup in the
%Qﬂé’éﬁ@m perdvRdd, emdask phlco Rresandted iMasizati on of the
3TC schen® t hat conpresses a 3 x 2 block into 32

bits [5]. This scheme, called POOWA, is targeted for

PR S§Tem%&%§rea§off®h~éssﬂﬁemeﬁm bﬁllxﬁﬁ%&n%@ aus 318tprobably the
each base color usSes fewer bits,” and that onl y one

imodfepaalar sohemei §t isseeed A Birech$té] andithare eke elessions for it
%th)geﬁé t&l' 21%%1. Vﬁie‘ﬁh vdo%k%%%dséte?f a@%{ ﬁY‘ﬁh@r extension of CCC.

The block size for S3TC is 4x4 pixels that are compressed into 64 bits. Two
base colors are stored in each 16 bits, and each pixel stores a two-bit index
into a Jocal color set that consists of the two base colors and two additional
colors in-between the base colors. This means that all colors lie on a line in
RGB space, S3TC’s compression rate is 4 bpp. One disadvantage of S3TC is

that only four colors can be used per block.

Akenine-Moller and Strom present a variation of the S3TC scheme that
compresses a 3 x 2 block into 32 bits [5]. This scheme, called POOMA, is
targeted for mobile phones as well. The major difference is that each base

color uses fewer bits, and that only one in-between color is used. Also, note
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A radically different approach is taken by Fenney [6).
Two lowresolution 5 inages derived fromthe origina
texture are stored, and during deconpression, a
(local) bilinear magnification of those textures is
created, and to create the final color of the texel

a linear blend is done betmeen the two. Two nodes are

d ri ged gi.V pp nd 2 resp ively.
aBppb\[/be & bgﬁ ml‘%’?’ghar’é s?‘di‘g’@rgerfoﬁx@ardware
bimplcmdrﬂg‘abher W|th 10 nodul ati on data. To do the

bi |l i near magni fication, the neighboring 2x2 bl ocks
are needed. Once these are in the texture cache,

de cemicA5s ddferes b C&ﬂ(}ﬂ‘o Benhf@stakdm b&hﬁelﬁ’ﬁé)p Ij6}a r"f‘Wo low-resolution
texture processing onpreSS|on and decoripressi o i5

§8F?e3?§s ¢rieadydfiogn t Hees coranipg!] dé@é’fﬂrbecﬁr&bo&@recﬁ heand during
| fe sf%nd%sg & %1 iR ﬁié{gﬁrﬁf‘@af{i’dﬁ Bf (tﬂégéj t&xtt}rles is created,

encode a bl otk s or ement’s
2P b3 SToRte. thenfna g@on oﬁahettnx@ iaslindrat b}engmr ddmmgﬁtween the

f b
A, PRI Gk Kook PR el el (R ARRE fheimpepiel. In the
thhilpr omtrsirn) tsoe Hasssgolors drs ertforekﬂt SErmasy by, t @Jgé@her with

t e d as OSSI UMVARY
' BaBON 25 0900 oo 20 UL S5 BRRELILE) SN oring 202
H:nld)sksusaed ﬁeffdddleOnQQWﬂfe%%SQﬁé ﬁﬁpﬁ?& Q@f(ﬁirboﬁaé:ﬁe | fB&mpression

images fully. As a 25 consequence, there
g&’é’uﬁlbgﬂdﬁtertal n bit comnbinations that does not

represent any neani ngful image bl ocks. Furthernore,
&herg may. be unnecessary redundancy in the conpressed
ebPB!@R P ExERtat Powsssingnicymnpngesshen  end ai@dompressmn)

%Bﬁeﬁ%gelﬂd?ﬁgﬁlgbh’fécgc}?&ﬂep ek ERDES BBLES er{in'ig a.ys a desire to

ferent conpressed representations afnd
@i’iﬁlﬂlﬁwﬂtq dits. (used 'rtheerpnoeiseantblmcriveﬁw:mis wenmgmsiehmﬁe) as well

f
T T e e
pf bettde waage rmfgtélepmfoersahng &ﬁdﬂ:ﬁﬁ’ﬁ eaviRgpeodebal bchemes (in

and at, | east one auxi I iary

eSSI
?:lgn%ggoxg egg? g 18 of uttermost importance to provide as good

quality as possible,

SUMMARY

The prior art processing schemes do not exploit the bits used for the
compressed representation of image blocks and images fully. As a
consequence, there are often certain bit combinations that does not
represent any meaningful image blocks. Furthermore, there may be
unnecessary redundancy in the compressed image block representations,
implying that one and the same image block can be represented by multiple

different compressed representations and bit combinations.

The present invention overcomes these and other drawbacks of the prior art

arrangements,
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51t is another object of the invention to provide an
i nproved exploitation of inage processing schenes by
i ntroduci ng auxiliary processing nodes that enpl oy
non-utilized bit conbinations of the inmage processing
schenes. Yet another object of the inventionis to
conpl enment an existing defaulst 10 i nmage processing

de with an auxili i mage .processi.ng node adapt ed .
oS & sanssabpBioS of HaF PrrReTHdREER R B BLEI e ot e processing
heomdles hpedid ¥. ddiaeseinast pibedssiy esdde aht ABledY dnlteauxiliary
i.nvention as defined by the acconpanying patent

CPASTPTOLSSBRRARPYS: t he present invention invol ves
conpl ementing a default processing node of an inmage

processi ng schene with at |east one additional or o
ditnis 1drather phdedsef Hyp mwatiophts prewdepiesamroved exploitation of
C ti . oo . oy ! i _ _
RER BRRCSEE LA ARk WL 0B lingrBURIARY MBeRine mgdes that
enpployetbractdizdid gt tombireatimisao thepimoess sromgpssbgesadremes.

are neaningless for that default processing node.

These identified bit conbinations are then used by at
Ieasanotheracicct afythy doesslong isradecéhplerpenyiateexisting default

different i.mage (bl agk) processing conpared.to th

JBYEE6) REOBFSUBERATS Mt A HPIaTy TS Prorfe LR e glapted for
RARGERISbAGs ARSEihd e uliCHHRESITRRBodd adeiaibborlp.

processi ng node by managi ng those i nmage bl ocks that

the default processing node handl es poorly. As a
CIHRERUUBRC Stht NS hEBGE gl akich Y b9T tAdCinveMBBS as defined by the
processing scheme"w || be i nproved w thout increasing
tdseopipanyang ppjentugdpigsal | bit conbi nations. 30

According to the invention, an inmage to be encoded is
typically deconposed into a nunber of image bl ocks

&gy, sihreg predenit ploeeniegeinebbwe teanplsixatisngra deiultiqocessing

el egents, .texels), e... 2mx2n of,.,.2mx2nx2P. i nagg.. .
R
pescddsieg | mheder . THuls,anhenndsaRnt invengicrmagentifesk scertain - bit
are .t.hen encoged accordi,ng to a, default conpressi

FORPIBRHORA OhUSTTPEISPHoNBRESS PR IaB PRI IORY that are not

RAGH ol ERIRCBlIOek & theWFallVpro6OSRhLT868e or are meaningless for
representations of the bl ock are genera

dbebridiagtt Bracesingerinde: Thars idiptuirg %gfgépgfi%eiga‘fians are then
S 4y R TOOE P LA P OB byl i
ievage sbitck) imesessing compared to the default processing mode. This at
least one auxiliary processing mode, thus, complements the default
processing mode by managing those image blocks that the default
processing mode handles poorly. As a consequence, the image quality of the
image processing scheme will be improved without increasing the bit rate by

using all bit combinations.

According to the invention, an image to be encoded is typically decomposed
into a number of image blocks comprising multiple image elements (pixels or
texture elements, texels), e.g. 2mx27 or 2mx2nx2P image elements, where m,

n, p independently is zero or a positive integer. In an embodiment, the image
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where the error netric is indicative of an inmage
gquality representation associated with conpressing
the i mage bl ock according to the default or auxiliary
conpressi ng node. The conpressed bl ock having the
smal | est associated error netric is selected and used
as the conpressed representasion 10 of the inmage

188]55 akd 18 naéxll dd 5&9}1‘8%00% by, L{ljc']%o SRS ngﬁuo(alfe and an
gdeg) b A o TRk T oRAREs

I'mage e
mmhanyg abambnassmgj enocﬂcm d‘énﬂsr nfare ewh]et traagc hblod&f @bl teast two

aux onpr.essin nost su t ble t
Rgrdiasted MR RPIERT PLR Rl gindtildd Bt hibofAfhg to the
deﬂ@ule meapg&s&aﬂmer apcmiemgd f abi o aﬁxﬂiafybm@db masespnctlve error
enerate usi t he e t or auxill1ar
é&@i TG Ghestigated g ﬁg? esditiergat pempsessed hﬁ%dreprﬁaentaﬁon%
dehall thé OORbLSHieRdc "RIEnIRABKAL 85 o2 GRIHMEE§SAHHP| r@plesentation
t hat cggfrlses a 20 default payload portion that js

tAFEOpE Gﬁﬂ%fcqfﬁﬁre@é}ﬁﬂ dag é@%ﬁeo@ko%wgﬁ@ngt%tthﬁ default or

a%}}&l%r'y S@rggﬁﬂ P{oc%nc”?ﬁié n&)rﬁg{je(fr ihd'&he smallest
bl"oc gp i cations e t pay oa
Eosotieted errenmadtricstsstecitbhnd mréésﬁ’édcompmed representation

could alternatively be a sub-sequence
fﬁgﬁg gg?ﬁycghtrary to the default node, the

auxi | i ary conpressing node generates a conpressed 25

SER U BN, CT BRUTAE G T EoHCRGBRLE) LHb TBag ciftonts of an

ReTAgE Wlodls aﬁh fiest @Rremgartgd an darﬂ@ptcﬁaemrfrnge tvi’rl&:tgbif' m}x default or
ef aul t

in the auxiliary node w be sna

FAPIHY GERPTCSHITST RS BeaL P ABlfeo Hogd gBthe &Pty block. In
ftﬁi’@émgb@iﬁn&% Ry %.”ﬁhg)ée&rﬁﬁfesg&ﬁ wapreRkAtdtiort 8k block has to
pur poses in the aUX|I|ary de, this auxiliary node

veiel ger@m@de@%ns he elefaly or wagrdiasy gaRAeyipeadGidiope o error metrics
uality point of view) than the

g%%agkt g%%gﬁg t hough, that a majority of the

i mge bl ocks of an |rmge wi | typl cally be encoded by

e st.andard def aul t ' .
IRl SO Enttst i n SRS b RE BRE et comprises
retailh @aglloesl p@mdryﬂmﬂ is theepenivadelitac cmnqiire@edoblbhk sequence
Liar he | ectio i S part

3hat e Zetialeciuioni S Bhedtind i FipisdonBhebiie btk n most

dipphithEdmat g et giayidiel burticdesequlal tohehdeftaile tcompressed

node, the entire selection portlon an be use

Rladkapeapeane oBih govkbakismakivalydoe fiyb-spgugpce ther&t. tn contrary

to the default mode, the auxiliary compressing mode generates a compressed
block that comprises an auxiliary payload portion and a selection portion. As a
consequence, the payload portion used for encoding and representing the
block in the auxiliary mode will be smaller than the default payload portion of
the default mode. However, even if fewer bits can be employed for actual block
coding purposes in the auxiliary mode, this auxiliary mode will compress
certain image block types better (from an image quality point of view) than the
default mode. Note, though, that a majority of the image blocks of an image

will typically be encoded by the standard default mode of the image processing
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part of the default payload portion. However, in the
auxiliary node, at least a portion of this selection
portion has a dedi cated discrimnating purpose and
cannot be used for block encoding. This neans that in
some applications the 10 selection portion has only
di scrimnating function and the auxiliary payl oad

. . 9 Y o _
EaorRahd qrif ehofe fPuE bigERS kb uisTRiraflk BB handies poorly wil
apptieatedonsordinglio-therauixpiieryfmbtie sel ection portion
can actually be enployed for encodi ng purposes, i.e.
havi ng both discrimnating and encoding function. In
Sﬂfﬁﬂl selectase pottien riegé Iﬁoﬁ@oﬁlm-tgerdohgﬁteeéec_t Beock that is employed
sel ection.portign only has discrim.natjng ,
Gk PG (HEPeRALES e dpedsdy 19f thhalohitt mode, the entire
Rt E@Irtﬁ)rpf:aﬁ Mesused est a@ﬂmaﬂl9réﬂ®ﬂin$ keOScit Bal, thus, is a
t he bl ock has been conpressed accordin o0 the

RBET 1of 4R defesip PaylorAgPorie; Rvereasin %ee paraiony meedn.tat least a
GFabAalt oS delemion g&%ioﬁqiga% a ggﬁli%ﬁ?ecph%ﬁﬁﬁ\g‘%ﬁng purpose and

conpressed according to tl _ mode. | o
meanet heduserh famplockitansadiste. (Tinés inmeeerst thot, int $rgne applications the

SO PRI HA8 o E Rl el o BHAE B3RE foe ansilipry payload
quutivnrd linited to stbmpsethrenes dfthehenfpressedridode eandsentation.

deword. These 25 codewords r esent the say
TPt ng e EREn S g RIS RRATH 6 HHE, Tt por g, can actually be
@ﬁapalpd jfﬁ%j fdﬂmdd&ing@ldﬁp@im i'eohhdir@%tgzwiégﬁiﬁﬁ?aﬁn and encoding
odewor or two color, conponent codewprds. |n the | )
TBRRERT ¢ I SUChiR 8Pl SRTBBIER G R PGHAPE Af fie selection portion

¥k hhaksdrmdgahgnnidieiohwo codewords are equal
ot herwi se the default node is enployed. In the case

with two col or conponent codewords, the default 30

TRAdgihS BAR, 0N el MRED Jf h%esﬂm BdmblEad s %gnﬂt%‘?éqeéaection portion

codewords Is wthin an | owed property, otherw se

Siwiady Gatsilde ockr hescbedi nepmpeesped paecordingitter vht ) auxiliary

g!%ﬁ»g%ééihg 35400 oS, LT Pééﬁginﬂ% inhgé‘mt Ricee ﬂ?er? 'signal that
econpressing a conpressed 1 nagée vl ock, e selection

poe biak whs thmposgriesseddingook heatefdeltimydst i gated i n

order to determne whether the default or auxiliary
processi ng node shoul d be enpl oyed. The conpressed

bhoek prefdrheh daphempsesased atcohdi ngehdiohhetisel egketon portion
node. 5 Alternatively, the conpressed bl ock is first

JERGHHR S SEHCHA CRBIES ! (ASCOHENE gior 4D t dgfpBle 52945y Frfdst and a
3Bcbrid8oddrbid, ¥r¥a RRAFRE§HAG B The Sl &&ddreNcodeword. These

codewords represent the same property of the image elements in the block.
For example, the two codewords could be two color codewords or two color
component codewords. In the former case, the selection portion signals the
auxiliary mode when the two codewords are equal otherwise the default mode
is employed. In the case with two color component codewords, the default
mode is employed when the sum of the two component codewords is within an
allowed property, otherwise {(being outside of or exceeding the property

interval) the auxiliary mode is employed.
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portion is then investigated in order to determ ne
whi ch of these two deconpressed representations of
the i mage block that will be used. 10 In the case the
node selection is based on at |east two (color)
conmponents, multiple auxiliary nodes could be used.
For exanple, if the conpressed representation as

E‘?‘“’E@Wg&.ﬁ‘&@% ey p R AR Sho iR pHEETThe, sclection

clartioe oyempiEseadliigek eanwbetineestigaéed um ofdeont®, determine

t r_thre or_co nents (red r en bI e 15
Y Be iy PicSepoibr SRRERS bt b BORECsRulioRs ibloved. The
|mp1;tels®d§d Cieibckeisi e ndstoathrebidd Chcfcf)ﬁhﬁgt td nhgeselected mode.

SRR, S S W b b S i

CifQnlt CodRwesids {riddeaBfld Ghe hOkilRae NhidtBSEnE! Reke. aME selection

the 20 i mage el enments of the block are associated with
FATEPT FRY | iRV estgaterdr inpfordendge defgyraisieomehicly of these two
| QB REBs R RGFre&AN1QiBnd BF ﬂyeeen%@mofcﬁ%%t%ﬁﬁ HOh QIS

A decorrpr esseéd representation of an | mage ock based

on conpressed representation, in which CO=Cl=X wll

enti.c - P

P AEERAE B o, SERBEATE hask §UE SRR B ((oH L ifiponcnts,
coddime ca@liafhuspdss cnoiuh@ heh m@dmaﬁ‘cuo Ie&ample, zf the compressed

representation in C and, col or

SEBURREMR 83 et By s Heieth et Bullprivhe sfRGRA Bheen, biue
V(R%&) cBi[t&ﬂh cd)dew@idg$ fdliffﬁmﬁ'ﬁﬁ.hkﬂiamﬁtrh@cﬂesm:aﬁ fbecaig@loyed depending
I ndex at .1 s use or each I e enment, 30 se

SIcHPCHRG e &Enp! eaf BRP pr FEr et C@GF&P“&R:S’T(WF df¢ch gFeen, bluc)
€ ov@§Be 3F th&propditeMtégrhican instead set C to sone

ot her col or than CO and | et each color index point

to CO The so-obtained conpressed i nage bl ock can then

%‘hebﬁr@ieﬂ‘ﬁ(?ﬁ§§1qt1§1qe&£{r@feeﬁﬁ )né?fte(ﬁ‘%ﬁﬁl dlffer&t 1mage processing

ITzing the d Focessin I S nmeans

tsikhemishs € @oiﬂa‘%hlt li &8C %He S@TCdS%andr%OG%% ¢8Js whithedl utilize two
k nst b n

%ﬁ ¥<aaelg S’xlu %Bldrn@&?efzﬁérﬁg Cg%%nd (Sllgatgg pegao Ergllggg l?)ﬁck and the

inialgk zéembats @lﬁﬁheslsledk [ arawsbbxad:&xd rveipbln eodant atdzoas ifitor either of

%a%e tvﬁ)] &g}orfsolpr r&(g %Brrp‘tﬁr,] %ig{gggq ﬁUXI clél%rgﬁ%%@r ocec%ese %wo colors. A
RepePresednaepidsadgbtuht oproceishfg PRk \Malsbdben compressed

representation, in which CO0=Cl1=X, will be identical to a compressed

representation, in which Cl#C0=X and all indices point to the color
codeword CO.

Thus, storing the same color representation in both color CO and color C1
does not provide any colors that cannot be encoded in other ways. Then it
does not really matter which color index that is used for each image element,
because each image element can only be of color CO {which is the same as
C1). Then you can instead set C1 to some other color than CO, and let each

color index point to CO. The so-obtained compressed image block can then
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enpl oyed if the two col or codewords are different,
whereas a conpressed 10 i mage bl ock having identica
col or codewords is processed according to an

auxi liary processing node. The sel ection portion could
include the two (color or grey-scale) codewords. The
present invention can also be applied to the inmage

PRS0 P R ARSI TRl St procesing

utibHezes a col or codeword and a differential col or
codeword. The inmage block is divided into two
sub- bl ocks, where the first sub-block has a base

cThier ngener aiadphasesonatites Gohele COEEV0Bee amlésrse since every
baighcolor of the second, sub-block is generated

EnagnBeck ranciaskrac badmsiodedny sbe  retault’ vvay 5> Fhis opens
dip ber e5bdalin R@%V@ﬁﬁze ti@yveaﬁfpreém ﬁﬂﬁéeofaldclikerepreﬁentatlons for

resp ectlve col or conponents may only be W't
t‘ﬁlélChn@@r@& fop"merfom}mgethga awllamproqaﬂ;gag frapde.t Hyge for these

BsoSRURLEEAS, S8 My RPN (Ol PRl o il b
Employedrigethet ham CTQC)r cotiewardd Iamrciaffﬁmdﬁ; velaarehe a compressed
ﬁpagi%yggﬁ%{o%% 1rgglf gtc &1 gﬁ?ﬁ c{ﬂe%g)q'gav\}wglrérgﬁggsef accor%mg to an

|at‘tpnb&1@5pﬁ)deskﬂrfgg’nbdﬁg'@harsemmmnlgoﬁfdﬂﬁdifﬁllﬂwmlme cihégwo (color
an o poﬁi n|t to conpl enment the processing schene

W AR SR encodi ng and decodi ng nodes

t hat conpl ement the def ault encoding and 30 decodi ng

nDdes of the proceSS|ng schene; Increases the quality
dihr CaPHEE SEEE HAR F@h 59y B@l%ﬁﬁ%’& atixthe ampgenpipesssing scheme

H&%bté@nﬁgﬁdaﬁagﬁapllgcgﬁ &mhsfo‘ﬁe ofefrauld, ppdas SfCheﬁ%e [8-10].

handl e poorly; Provides a better utilization o

b?%CI@Bﬁfbl ﬁ‘ahmﬁn@ edlpr cﬁp@@wmd anér diféerentigl iavere codeword. The
no : %Ei%lg@%qs %}bﬁflgﬂtﬁt %.Lds b‘i(g’(g%é Qﬁﬁér%nﬁlet Hfgt 846-block has a

ef au Il ows
|bmsﬁo:xcémr gﬂﬂg@t@i dnaesélmgthw t:bhnrtccthrﬂlmdlghe Hese color of the -
era

SPFERL By og 5l bentT 81 e TBLobf BbfAtgeword and
wherdlffbmdhaﬂgc@ievtrd}el U@b@wﬁeﬂﬁr@l pliinonf ahetR@pective (RGB) color
echnopdolana%r%ts Sm%ff c} riy blemv/v? tm the interval [Ty, T2], e.g. [0, 31]. Thus, for
those bit combinations, in which the sum for at least one color component
exceeds that interval {smaller than T: or larger than Ty}, the auxiliary mode

can be employed, otherwise the default mode will be used.

The invention offers the following advantages:

- Improves existing image processing scheme by providing an
opportunity to complement the processing scheme with additional image
encoding and decoding modes that complement the default encoding and
decoding modes of the processing scheme;

- Increases the quality of a processed image by providing auxiliary

modes that manages image blocks that the default modes handle poorly;
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10 SHORT DESCRI PTI ON OF THE DRAW NGS The i nvention

together with further objects and advantages thereof,

may best be understood by nmaking reference to the

foll owi ng description taken together with the

acconpanying drawings, in which: 15 Fig. 1 is a flow
diagramillustrating an enbodi nent of processing a

conpr eprese Is f ' b . r.di

fo T torach R’ BREEL ket 37 LIPS, AR FER e bloved for
i telpustendtignignagewoblekspabddi nent of processing a 20

conpr ed_represent at.i.on, .of | mage bl ock ,accordi

Co By el TR Cartr BAtions dhab BB RapRee Y it defitut modes,
IWwhieht alives adli ib{@ioeed iteg erbteskng l@iﬁﬂdﬁdﬁ%&c“riﬁcm% the operation
a gl chjbg(:llelg a(gordl ng to the present invention; 2

I'—‘ﬁg € W mesl&thenatical ly illustrate conpressed
representations of an imge block applicable

according to the present invention; Fig 5is a flow
dPegr sadvieitegas afferegl by thetpdsomhinwshtiomewsid hecepprgciated upon

] ha. I.0._nore tail: EFg 6 is.a.flow.
IR E e, R s PR R SR b Ldpdapiftion
stepin Fig. 3 in nore detail; 10 Fig. 7 is a flow
di O . :
Gentr ot no SPGB B SRARRARA BBtk gl
ﬁﬁds Db AR Bed®leRivhith PuFindr %éhc?s l é’dyra%tagééﬁereof, may best
iITustrating &h enbodi ment of 1he step of generating
&g amderstmog doc onpkbms edfdsbnek fon thegfollowiagd d8semption taken
Il ;1 Fi L.S: ic jllystration of an
28 n%egg ?ﬁe&ﬁ‘tﬂ gl?gég%%/rgﬁ%h?]fn%r é%rq‘gggé’sﬁ%néghm ‘conpr essed
i mge bl ock representation; 10 Fig. 9B is a schematic

il lustr.ati on, of anot her .enbodj.nent of system far .
Sigsode af s Mt APetasy feastinEoar ey dUBiel oy processing a
EbghprB§seks r@gﬁéﬁ&ﬁl@tﬁél@ of |aistiaideoml®fk aadcdkdi@r to the present

enbodj ment of a systemfor 15 processing a conpressed
PGSR ock representation;

Fig. 2 is a flow diagram illustrating another embodiment of processing a
compressed representation of an image block according to the present

invention;

Fig. 3 schematically illustrates different image block embodiments applicable

according to the present invention;

Figs. 4A to 4C schematically illustrate compressed representations of an image

block applicable according to the‘present invention;

Fig 5 is a flow diagram illustrating an embodiment of the selecting step in Fig.

1 in more detail;

Fig. 6 is a flow diagram illustrating an embodiment of the selecting step in Fig,

3 in more detalil;
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Figs. | 0OA and 10B are bl ock di agranms over possible
i npl ementati ons of the overflow detectors of Figs. 9A
to 9C, 20 Figs. 11A to 11E illustrate different
enbodi nents of how bits can be placed in conpressed
i mage bl ock representation in the different operation
nodes according to the present invention; Fig, 12 is
a flow diagramillustrating an enbodi ment of
conpressing an inage 25 block according to the
pFigs éhis 5: ﬁ‘mfndiﬂagfamﬁﬂgStrhﬁl’lg?ar?ﬁﬁit@tﬂ’irﬁéﬂ?bﬁfﬁe step of generating a
[ in e . O e step o enerating
hgi%fﬁu %° E’g‘?ﬁ‘? %@Egjch%ﬁrr%%n]c gbdohin MorEgetalll i n nore
detail; 30 Fig. 14 is a flow diagramillustrating an
gb S%nent of the step of generating an auxiliary
lii

S dlove giagram Hlusreting pngembadiraenioplthtestan of generating
1dn obifliary Yep6RRFREd b IRsd T f a
user telranri%nal wth ﬁ%ﬁ%éﬁ F&%%:&géel?&gﬁgl ‘g‘égggléfml?
according to the present i nventi on; Fig 16 is a block

dF@ggg%% 468N Lyéll Ar)%lgotlllts&r%%e b é%lﬁ P %g‘;%g{e@g?oragmcessmg

i 'mage encoder accor
PﬁgOHuﬂﬁsszdanBMmdﬂodkagpmmtﬁuﬁgmmt|calIy illustrating
an enbodi nent of the default conpressor of Fig. 16 in
nore detail; 10 Fig. 18 is a bl ock diagram
Stige P8 i< al lthdaﬂnhti&t liaist@ioan of Epedhde BinlitBRt of a system for
auxi | i ar ressor ,of F 16 in nore detail; Fig.
@OF?,SSQH% F‘&Q%P%ﬁeﬁa?‘imﬁ%% @ﬁ%lkt TERFFSFILRtiQt rat i ng an
enbodi nent of an |rmge decoder according to the

g;t. ﬁé{ |nvent|on Fig. 20 is a block diagram
CRerixt 15l § em#térsﬂlﬂla‘itrﬂgora@f énbddhaeemiyidipteat of a system for

B@éﬁsﬁn%ﬁ%%r%§§é& 1@5%{13%1(]1%3 eFé;: ﬁﬁf ofietail; Fig.

1 is a block diagram schenmatic us’tratlng an
errbodl ment of the 20 auxiliary deconpressor of Fig.

n § s _a hardware .bl.ock diagram
éerrlaql?ca%f% %{ISE %ﬁg&n Vealg?é;'ﬁfme ol elalgflgﬁﬁ‘fns of the
@ﬁ@@més@otora@f@hgb rﬁj& thQChe present invention; and
25 Fig. 23 is a hardware bl ock diagram schematically
illustrating an enbodi nrent of an auxiliary

tegsontpress bl Edtlastrdtndifle@et hempPbEERAh tsl SMERK IR can be placed in
compressed image block representation in the different operation modes

according to the present invention;

Fig. 12 is a flow diagram illustrating an embodiment of compressing an image

block according to the present invention;

Fig. 13 is a flow diagram illustrating an embodiment of the step of generating

a default compressed representation in Fig. 12 in more detail;

Fig. 14 is a flow diagram illustrating an embodiment of the step of generating

an auxiliary compressed representation in Fig. 12 in more detail;
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DETAI LED DESCRI PTI ON Thr oughout the draw ngs, the sane
reference characters will be used for 30

corresponding or simlar elenments. The present

invention relates to i mage and graphi c processing, and

in particular to encoding or conpressing i mages and
decoding or 12 deconpressintg encoded (conpressed)

'Epg.gié s%ﬂgmca%ﬂ:aﬂﬁ 'ﬁﬁgﬁ'{ﬂgﬁ%daﬁ%xém GORPLeIRAM tebRinal with an image
exrs ng 1mage a d-texture proceéglng schenes.

Ganetlat hyd decodedangpriimgai hegeesenlf invaatipAyent i on,

during i mage encoding, 5 an image is typically

deconposed or divided into a nunber of inmage bl ocks

809, 16f isvai bibchndisigsaml belstmatiendlsi Nlstgatiny aBaembmgdiment of an

i.mage bl ock 800 then onprises. nul tiple imge
PR S OR ED ARCRFIE HEeh oERB I *BLBe 1 at od
properties. The image bl ocks 800 are then encoded to

enerate an encoded representation of the image .

1 el a1 PRGE GREEB AT St S IR e pBG TR pent of the

dr%éféﬁft%ﬁ?n&ﬁﬁﬁg@r &*fqg.kl@ﬁﬁ @SoreSIBIIUL i | i zes quadratic

bl ocks 800 havi ng nx2n or 2nx2nx2n i mage el enents

810, where n is a positive integer, whereas other

U] 1BEi0BNGIock! @Gk thZ&hentatibal RN ARE AnOkmbodiment of the
2nx2B I'mage el effents where in, n, p independently

i sdbary crmaresser of Fig. ilptisgapre g9'@al t hough nost

processi ng schenmes enpl oy bl ock heights and w dt hs

that are factors of two, 15 other sol utions exist

SRigh 18s isP@OW k5 iagniimn selreoatioalisd iflwsigetiog ayr spHpediment of an
primtive subsequent|y..is : ed, e.qg.
drascareadehage @%Lc?’t}%%%}e%gflg%’%vﬁe?z qu%%lége el enents of

t he encoded i mage bl ocks are identified and decoded.

These decoded | e elenents are. then.2Q.use . .
GOk © & BochIuBerapr SURRALION N HOvEy gy Hypodiment of the
| JEBE8ItQlecBhARBESSE of g N 9 iy enorknidthi®; present invention

the expression "inmage elenment” refers to an el enent

in an i mge bl ock or encoded representation of an

'ﬂgg%bksoakbloﬂ&l GiakPRECscIRen M @aks iliubtiatidl an embodiment of the
corresponds to a portion of an inmage or texture. Thus,
aswdhdnndeeanprissphobhig R ingroTsEg@ilel enent coul d be

a texel (texture elenent) of a (1D, 2D or 3D) texture

or a pixel of a (1D, 2D or 3D) image. _GCenerally, an ,

i Figge26k enbatdwaredhlaslacliagrape sciygmaticply flustrating an embodiment

| o aggéi%kl?tn&égompressor according to the present invention; and

Fig. 23 is a hardware block diagram schematically illustrating an embodiment

of an auxiliary decompressor according to the present invention.

DETAILED DESCRIPTION
Throughout the drawings, the same reference characters will be used for

corresponding or similar elements.

The present invention relates to image and graphic processing, and in

particular to encoding or compressing images and decoding or
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properties, such as a color value, transparence or

al pha value, a normal, etc. 30 Furthernore, in the
following, the term"imge" is used to denote any 1D,
2D or 3D inmage or texture that can be encoded and
decoded by neans of the present invention, including
but not limted to photos ganme type textures, text,

dr awi n etc. n e 0 t
SEPelsmRiceriiied JebdBeli T b aGng, BE regarded as
deconlerrestito @xisthee imagp pasdrkarthaonessing sphemsn ng
(conpressing or deconpressing) procedure or algorithm
dictated by a particular imge 5 processing

(ConRaES s hhgoelingas AR apstng] the hﬁﬁ@tusm,cauﬁmg&"fﬁage encoding,

1 3TC . Th
[':Pé"]fé%?ﬁgeﬁ%&%@méﬁ cseTlansiA G BRGS0 & HHGE Y inage blocks

g0, oyeRheH Bhe GEMRNEESLAY iR FiETBIERh $M@@n@g@cﬂﬁoalﬂc800 then
deconpreSS|ng a conpressed i mage or image bl ock. Thus,

Fogeprista mebinle é@:t,ergﬁfg clesprnigefiéPahading (raaga flement dssociated
%Eﬁ% 5oy egg'gﬁ @Q}l@ék&@?@f BNk éﬂ@tgc?ecplt@%%neﬁte an encoded

ortion o |s conpressed i mage bl ock
tmpnesemwmm of ¢he fimags ePifferebt tipage quenessing gehemes are adapted

af%} Liﬁgk leﬁag%ed ph @k s&%@eSSgH{e ﬁgﬁfzgs d:g.%zﬂﬁ&?icbbﬁ%%s 480 having

npressi ng ho aul't payl oad
pﬁa’txﬂp@m m@ﬁm@t isnade e]lamamGISdOcomnress dainesifeveningeger, whereas

esent at | vvever
SAPET SR ALRE bl BeChir by nIRE APy 95V hape cloments
foheret e m, F;ﬂlirﬂmﬁmdeﬁt@ istieatd atri m@osﬂa@elrhémk Ebnenethough most

PSS ASEBCRER HEEY WPCR NS, V! BAURCH ah o7 gl of two,

toma e 86t dn sCOIBY Q58 A FOURE) |5]etc. Even, though,
this portion of the conpressed block is relevant

during the deconpression, it actually does not

rWHEﬁ%QPEn&FWe&ﬁﬁ&%@ ok %@Qﬁﬁ%tlbr‘i’ﬂnﬂci% sdBseslhdia s heto be rendered,
i mage el ements of ock. For each such imag

- ecdisplaygdseh érﬁ@rem,eﬂm @@fﬁntuimﬂé@ﬁl@weﬁﬁ%% 43 chfgded image
uﬁlbéﬂzg G %eﬁt‘?ﬁé& SR dcBdd. | ééepﬂé’&ﬁ%%' Hﬁa%e elements are then

(conpressing or deconpressing node”, in addition to
ttln@ddm‘ generape ecesideg (ean‘n@metgslpngofothaj erigin dewigsgyr graphics

g} This auxiliary processing can then be used to

% hose i mmge bl ock types that the correspondi ng

default node handl es poorly. For exanple, assune that

tIHeth%eIgr%%laﬁt %r? rgp 1%%18.{1'? e}glglde%s%%n {n%tg%sel%%n%’o k‘é}{ers to an element
in an image block or encoded representation of an image block. This image
block, in turn, corresponds to a portion of an image or texture. Thus,
according to the invention, an image clement could be a texel (texture
element) of a (1D, 2D or 3D) texture or a pixel of a (1D, 2D or 3D) image.
Generally, an image element is characterized by certain image-element
properties, such as a color value, transparence or alpha value, a normal, etc.
Furthermore, in the following, the term “image” is used to denote any 1D, 2D
or 3D image or texture that can be encoded and decoded by means of the
present invention, including but not limited to photos, game type textures,

text, drawings, etc.
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codewords for the image block. Such a representation

of the color values for the inmage elenents in the

block is not particularly effective if the 30

chrom nance of the inmage elenents in the block is nore

or less the sane but the inage el enents have

different | um nances. 14 The present invention

further identifies certain conpressed i mage bl ock
representations (bit conbinations) that can be used in

[hitke gursdntainyrehtionk thprapessiony “defhutteprocehsing (compressing or

bl.ock t
HErRPT S SO a1 Ene er o P fidlc BEEE St dpompressing or
déd@hpt"@ssb@ aquecé@fé @et ed:gortfhasedmamﬁedc ddyara bbaxticular image

resentations, a selegt ortion
é%&%WS%P&%&P trBieiel Pofimts apiopops BTC [1), cCC

9218 SBIr Tpl?qit POOMETYE @, UTieus, dakad e faNnt neaddsl drr the known prior
nodes. e auxili arg»}q processi ng node can process an

ati teshrigupnyBRIPYBBI (&h COMITRESTBENHR BF gogage block and

HERSEPEELALE 08 TBMmprashal atrhidk aodeeoimy asisel. Thus, a default
repregent at#on gf tphe i mge bl ock. Note further 10

chBIPTeSHIng amerEi grTeTBig Galigiantt cRmRreshed | EPrespyation of an

H’lﬁ%g g;lﬁcgc@«? PR '&%E gaf%é/ﬂ?él& Roxgi’éﬂ g?%ﬁ%&h Reddleli! idBEE block then

acc ng tot uetotht the entire
domprises iheivrpfpofbil) cequense goehaeuellinistusss rpreayegnting the

G AR RS S Mg . o

er even e can
poritobi tendists o:dnpheswrm@;s arompageed| ookganblock representation.

ressin essed lock
e Bar e e ASTarFrerast o o ar MECoRiEhkerdl Hosk could be
grllbyed foaf otRl trairposeRge gbtlmtkﬁng limaza wnbbdalmetm cases with a
the selectjon rtj.on o crlmnatL
G BlrRBPk B P S EBH GOF R B g poice Bltween at
Péé?é‘t|t%rd'eiﬁﬁﬁecod1ﬁré§émg?%cﬁiés?rét@t Mn@ﬂb@dgh}%mm portlon of the
sub-portion of the selection portion wll be e

pompresscddblocki i nelaveng s Yo deRAMPRESPHg e does not
;ﬁ}%géﬂ{"an BLERS infBAnLAFRI ik NeiinP el aRadt d1BRients of the

ction portion only has discrimnating function.
biodkhi s enbodi nent, a part of the auxiliary conpressed
bl ock wi || actually bel ong to both the sel ection
portion and the auxiliary payload 25 portion. However,
For bath stivk iendgrdprewssing sehenki (Heapsespay lasentot pregents and

blg’,ll??%?#tl %g t hogl%ngh&%%gﬁ); %%Bg?%érug 9851%%153193%10 %@compressmc)
pictEs i agddsddre neshel alefronlt fpm‘btgssmg (compresszng or decompressmg)
mode, This auxiliary processing can then be used to manage those image
block types that the corresponding default mode handles poorly. For
example, assume that the default compressing mode generates two color
codewords for the image block. Such a representation of the color values for
the image elements in the block is not particularly effective if the
chrominance of the image elements in the block is more or less the same but

the image elements have different luminances.
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. base

exploit the conpressed representati ons of the inmage

bl ocks and i nages. As a 30 consequence, for a given

i mage processing scheme, there may bit conbi nati ons or
sequences (conpressed i nage bl ock representations)
that do not represent any neani ngful inmage bl ock

and/ or there nay be unnecessarily redundancy in the

n dure [ 1
R
usmeematttbﬂsh eblt avxibihatipnaptiegt wdrereagsedanr driniaisnigary block
bit conbi nati ons are processed,.according to..the

SEPT G HECTPRR oS SSLPTHIERRYOC TR SHIGUPHT affarh 000554
glokﬁﬂ@llﬁfaécbdwdﬁ[gdfw’ﬂsﬁdlcﬂlﬁaﬁltof)rcweeéﬂ@,znﬁgieorln order to be able to
econpy ess| eco a conpressed rep nt ati on.

Seean (hste PRFSERIST  BIREK SGoRRAT e & e M b rieiion of the
@6&@'1‘9&&91 bRckh@ REQSRAtIoh WillNbd 0Red The digtrirhRhihigbttsveen the
in step Si, wherée the conpressed bl ock at ed

dgfaqgt g@;ﬂe@ww@m@cﬁ@ ?%agg@@wﬁggp%ﬁ?ﬁé%ggé Icgm process an
g%%ﬂlm'f/le ?ﬂ)éﬁfcﬁélqid%g 40 thie coRireBbedlebrydld r@BQ@se@lrtatmn for

an au ; whet her the bl ock is adapted
gonemmssdmmpms@ld ngpreveniatiorifuie Braga cquarlxg,ote further

@i?gte@g@&ﬂ&heé%ﬂg& d%}tmﬁrlsgs?ﬁ éer' %r?fthékggééohémg default

on a t1ron conpresse
jihyk)adapmmrsatwm ecofrding te dhaldefiult seedmrbes tf thafethe entire

\%Ilﬁ {xﬁlziagg’g%%f)g é kor' Se i get a tsb«?%gr?pl%ﬁ{e&%l' q{fockA%ncodmg

in no
elrpeddsoim ﬂ&r huaﬂwe;annodsheﬂoweweswenghpnghmwccﬂ(efault mode can

ordin def aul t .node, be one..or, nor :
Colhoriite: Bi cBan e TINGE  REME BI85 RAf fpcompressing a
BERRRESLES iUk, 3t HROBkDRrOf mble Scaandeotmorer efficient and generate .
codewords. 20 I'f the def aul t ‘ggi)c ssing node is

}E‘é‘tlgdigerﬂ‘é%}é‘@' far cerlpin HBRR inues to step S2,
where the conpressed image block is processed
accordlng to the default processing npde in arder to

ferfat grededimargnihe ssdectiupmasanapignhagt dléF”F%‘Rﬂmg function
Bagt b&ﬁh&f bEhﬁFéMF cmc%@ﬁ -Eﬁélsblobﬁ fnmtﬁe shehli®d @Aede. In an

sonme I mage el enents of the block can be
dicompies sentbodipentli rsgltbﬁomrehof 2511«1)073@1?6%0%1‘ pogon will be

| fxr“%g(g%éc{] ot r}gf" | 4 86, Qﬂoﬁ ﬁ}ijdzi ée?lg:o e 198l @t f whereas

Sing e can po ent efau
;i'&;llremrhnpmg sub-pationhef ctbermelzfs:@@@ bboiddan jomly H‘é—lS discriminating

TS oarg | Ionti%fs (ta h ogﬁﬁgrqe r e%}%%éj of nﬁg%tgiﬂ?&%r compressed block will

actually belong to both the selection portion and the auxiliary payload
portion. However, in both the embodiments, the auxiliary payload portion is

smaller than the corresponding default payload portion.

As was noted in the foregoing, most image processing schemes do not fully
exploit the compressed representations of the image blocks and images. As a
consequence, for a given image processing scheme, there may bit
combinations or sequences (compressed image block representations) that
do not represent any meaningful image block and/or there may be

unnecessarily redundancy in the compression procedure. This redundancy
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The default payl oad portion can be equal to the whole
bit sequence of the 30 conpressed block or a smaller
portion thereof (i.e. excluding bit sub- sequences
enpl oyed for other purposes). 16 |If instead the
auxiliary processing node is selected in step Si based
on the selection portion ofisthe conpressed bl ock, the

t hod 1| to st 3 . y
geﬁﬁgg Igg%li]lﬁllgi?%ses;p%gcgi%@l aﬁg?g rc\éﬁlfl]xﬁgﬁ?rk g@a%cgfrb;%age with the
RLRIRSSI Ahddeteneay dee tangeriagabit aodevoapivassert processed

representatijo f at 5 least a portion of the inmge
W%@@?nﬁﬁ%tﬂ%%ﬁ?ﬁ‘gﬁwﬁ%cessi ng node can potentially

only utilize an auxiliary payload portion of the
conpressed block in the generation of the
i mge block. This auxiliary payl oad

tijongi g fbGt heseShR! IRfstidtaly thie debadlhenaydogdocessing or
portion since a part of the conpressed block that can blocl
fecompressing Helededing 12 sPBEEESIGTY TRBERSCRGHIMRLOT1BR igrage Plock
| ' aupih r 96284t Dvention. The
i R o R
detthotli st ép SEph&Y, bdesrei thaisomnregsed Rlock dpaipyestigated to
rocess st cedi j 1o to th
B0555Re bRABLE S o) SISO SRR, Sechiling 1o the
aloicfrah afefanglt ynbée perdroausitiadnmiode, tire woether theddrek is adapted

econpressi on. Fqr_exanppl e _pr ' di s
& PHEeS S g SRk feroRR ey Mpde R ermination
toh s S@OIof Sétlbl BI ipriossis onst egplajtionvpertas ¢ththe compressed
di fference between the t des s first i he

Rscl FokboR RYORRGEESE St ot bierreged I gompressed
P60 65 Sadd mageidlaske cruddio?) Asnsill be (dwaeisgleth more detail
according to the conmon or sjimlar roces& (g(gés agdn to the
i W0 SE1CSEPPORPTBIOT T SRRV GBS L6 LRI GF Fiording
H%?al{l? NRiJHNIber 86eSSr £2P(8dddwoRR freprastiagedntge element

e selection portion. As a consequence, at this
sebedtteshpipasticsher 8 meptes o&dhis ook OF &P IER i s
al ready partly processed but the continuing bl ock
processing is then perfornmed according 25 to the ,
dlixid defaulnpaecessingenadds ibeleptsdein gtgreitdi fe gnethpsl continues

ctual Sel eellofie I LE&seRf according to the
3? 33@%& d”e}ilr?f 1% lglg?gc%?agﬁé%%ﬁ%lgggggc%ﬁoc% can rne _

aeeAndiprgct it irsoderhodidento, gomrabe apdedosrprsgsed representation
&rfgzg ézis:t% P%Iggon%?r{gg Fi‘rsl’a%egg b%&gkl‘l‘%s,d&lr 19 stt&? SB' (ﬁ%‘, some of or
all image elements of the block can be decompressed, depending on which

portion of the image that should be decoded and rendered.

The default processing mode can potentially utilize & default payload portion
of the compressed block in the generation of the decompressed image block.
The default payload portion can be equal to the whole bit sequence of the
compressed block or a smaller portion thereof (i.e. excluding bit sub-

sequences employed for other purposes).
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30 Steps S1 to S3 are then preferably repeated for al

i mge bl ocks that conprise inmage el enents that shoul d
be decoded (schematically illustrated by line L1).
This means that the | oop of steps Si to S3 could be
performed 17 once, but npbst often several tinmes for

di fferent encoded image bl ocks and/or several tines

RS AR R oL e on e

védidctiorppertidry dfehprooegseesed b, dha gnémddwemdteﬁaae‘s to step S3,

elnst S2 and the a |I|aryrmde|ns
TP RfremnS | Ginbeetetolmars otk RUBroCreH Sonde the auxiliary
bﬂn@@l@smg NmbHe ePbiato gteerabd a detle®pdeshed representatlon of at
representatlon of the orlganal image, Qr a portiQ

tiRette B Portionenbrikecimpas delosk (s gavdlinsy |H¥8@f‘e58m8 mode can

S AERALSy Jdy d%h%kén N hady1bdy o Ry ’dh%aédrﬁﬁ?essed block
several 1nmage el enents have t'o be 10 decoded in order

ti@ thengemeratioimgf éhgud@@prru:freﬁqrﬁéi dmesedgock. This auxiliary payload
1%?&%?%?5‘%}%} erQlL?r etglcﬁﬂ ggyﬂ)ébl (]Jecogk Cf‘.mce 3 part of the

|nterpo 1 ONn I mage e enment ar e
fcmrn;tmdssmééulo¢1mtleaboaratheou3¢d1m tloe rd@@aim dirngesnindepodenow has

8% BB L SRRy M04E ik SulBblet B oy v b

Idmploged. |s m)re t han one auxiliary processing node
avai l abl e, the selecting step S1 preferably selects
the default node or one of these auxiliary nodes

tHseed tidugh Stble- selguros eootictdeeingostape Setlas niagm tillastcated as a
20 Fi 2 illustrates a flow di %Qam of anot her

BER 7o REOSESt HEPHBIHEHRS thpr STOmPIRG S iR s &fd S8, this

rs%@&ﬁw@inbﬂtﬁr@eeﬁmg%o%g@ﬁﬂoﬁkeﬁm&jﬁ'HIEQ pefldririddl Buring the
i mge el enents according_to the present invention. The

r?atwdbl%ﬁiﬁgom@r%%%n SH0” IS A iR pagresSIng according to the

JLEOTR’ £58 e iBRFP Srﬁ@&@tdo%ﬁ'd ftadt viBRShedsaP@r bt Win@hr process
t he conpressed I ma ck 1I's generated by processing

tsfiep (@b fralugrcas ahpacy%@mcpd:ﬁtwsﬁn 6he tie worps 6s5Es fifish g the next
%?12%5%1%1% c{)%sts hs.%ﬁ@@ %‘1' Lad %C @ﬂe esggéﬂsizina.%@]ﬁock could

asi ca correspon to step S2 in
lfivsh bespeweSsad acaoni;ngeispdrmlcnglra@mldn airyilar process step(s) and

JRER Lo PasE ERISREE AL BBl (B%ibio] RASIRABAEILAR process

he b nera by “pr ocess aux
poei{spiy performed based on the selection portion. As a consequence at this

selection step, the compressed block representation is already partly
processed but the continuing block processing is then performed according

to the auxiliary mode or the default mode, depending on the actual selection.

This means that the choice of processing mode to use for a compressed block
can, according to this embodiment, can be performed processing the

compressed block or during the block processing.

Steps S1 to 83 are then preferably repeated for all image blocks that
comprise image elements that should be decoded (schematically illustrated

by line L1). This means that the loop of steps S1 to S3 could be performed
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of the conpressed bl ock according to the auxiliary

processing node. This 30 step Si]. is simlar to step
S3inFig. 1 and as in Fig. 1, the auxiliary payl oad

portion is smaller than the default payload portion.

The two steps S10 and S 11 can be perforned

sequentially or in parallel.11n a next step S12, a

d r e t .0 for the cyrrent

pieag e PR SR SEN AL LR BrdifeseRt ctrepd image blocks and or

d@@@ﬂiﬁd dgses ftut eckpatiic theodetihiags blOGEORBILESE ‘{Jvast majorxty of
S12 is based on the sa

K; f, st
SRECImER RS oh thel Hiutigtnpt closbira) Bl Gieady be processed

Selceotdmgl tofth&t@ﬁaﬁlt b dei ig. Stép 2 BRdsthd Qukﬁ%\ﬁr ode in step 83
nt described in connection trﬁ

pracessi
Fvgh OfY %&H%%ﬁgﬁ@%’é@m‘ﬁﬁg@e‘ﬁh Heaeq Blockest
i nvestigated and forwarded either to a default bl ock

dﬁéo ressor or an auxiliary block deconpressor. In
p‘g ©ael sier o feendesk rapir gserztatleacrbf donprigsddmage, or a

| pesgoR! @ekeds 1E°%i\%r@?&i R %190 t% f%% %bﬁ?%@c & Slements and

deconpr essor and auxi liary
ahipokee Node dbet gn $ene happlatioosnedverdat ematgeeelements have to be

t _de r.essed, bl ock
R PloRlr PPl € PSP HASHE Bndapniption. For
r efeapkd dwring| ﬁ;xlmng‘e1f¢quﬂ3t1gﬂ,atmggﬁofmag§leailezﬂi%ﬁes are decoded
S S ed (sc tica
%’?us{grrap ?alg% 5! Ig{érg O%Z" eTﬁ? € %f:@ntghé’twflﬁ%r |i§ofpur image
wleme@ms, SbOcH 6s S421 Louhel tasetmfpéﬁomesk@mem bt aPDSthe method
otfh C?veral times for different encoded i mage bl ocks
halof “everal times for a speci fic encoded i mage
bI ock. The optional step S13 correspond to step $4 in

Fllg 1 and is not further 20 descrjbed herein. If
hePers & mae OBRAURIRATY BrGLeRdie mesiel awmitablanthe selecting

aau&p|8Eb%fe&ﬁﬂ?%&&&é%ebﬁﬁﬁﬁltrﬁgﬁg%‘%ﬁé' Znthﬁée ataﬁﬁmry modes

%erat ed for each such auxiliary node

SEELTHA Fub- oI Ploihvepmpresedd mageshlbe}sequence

of the 25 conpressed i mage bl ock, anmong all these

aUX|I|ary deconpr essed bl ocks and the defaul t
dégorpiisisseaten|dlow Th@lpm taf canathed efmabibdinpewic 8 shagmethod of

FRoees e ) SYnbReRsSP rREforlivdin ‘ol FPoRediRg comprising

gr@wém}e 181}1@@16@19!@011:8 Absmrdnlﬂg tpathid Qirkgeniatisvdrtddyy. The method
REQGE IR 's@@p gq%e stl’zerte gi%u%/ delacnorrs’llto%)ssed representation of at least a
portion of the compressed image block is generated by processing the default
payload portion of the compressed block according to the default processing
mode. Thus, this étep 510 basically corresponds to step 82 in Fig. 1. In a
step S11, a corresponding auxiliary decompressed representation of the at
least a portion of the block is generated by processing the auxiliary portion
of the compressed block according to the ausgiliary processing mode. This
step 511 is similar to step S3 in Fig. 1 and as in Fig. 1, the auxiliary payload
portion is smaller than the default payload portion. The two steps S10 ahd
S11 can be performed sequentially or in parallel. In a next step S12, a

decompressed representation to use for the current block is then selected
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S3 of Fig. 1 and step S 11 of Fig. 2 is (are)
dependent on the relevant current 1nmage processing
schenme and in particul ar dependent on the shortcon ngs
of this processing schene. As has been noted in the
foregoing and will be 19 described further herein,
the present invention is notigimted to a particular

g5 81 95 RRHR: HLASPR B 1oy Rl bbb Rghe cocomressed
Fnséiherhizebdlacgxangl @sp of 1 Ted dualstd asid thendamasyglectipdesortion of

will be given for a few processi.ng sche in order to
ithe FOMRIEESsh BlarkRs Hes 5?1@9%@ A R A SRUTN i ' ot e

detail. Fig. 4Ais a schematic representation of a
conpressed representati on_900 of an imge bl ock, , )
Aoy donghe crarewBB dBedingAnt Aes@ilakit sHAstiogn with Fig. 1,
Hagn &O%Hg%%s%?ﬁqrﬂg%cglo%QQS'ﬁ}%k BeSstiA8e § AnRCldr@Rrded either to a

porti at are used for 10|select|ng bet ween t he
stedeels shlogkndgesmapnesserr enedini digxitiarn kleghefeeomppessor. In the

N £ aul. ; : ' _
H558LELRE AR A B G557 SR ReT) iy phviis forwaded
ibhotbr nmt | thre t kafauls diptloy eidcomnpmesprer andlnghet heuxiliary  block
def aul t deconpr, 0ck.. ' ' '
e SRR TP SRR Els ol il peigh e WRicirion of the
codedifietssh totemnparessed btovk wpremergafibneodewor ds. Thus,

in this default node, the entire selection portion 980

has both discrimnating and encodi ng functi on.

lskwpyesljl.o an g;mi bf@&heﬂgr@%@@&m@ rgpg@i&fdc for elll nage blocks that
maxi mal 'y utilize a su -seguenc t hi . .
o FaaseI SReBD (8 e RO e OF diffoRF g SE B Betioay illustrated
Qﬁrrlltilil@ ﬂgﬂ?ﬁ%gnéﬁﬂé @H&‘@tb&SQogr@Ts&@ﬁs di@std 91b&ould be performed
enpl oyed’ f or

I scrimnating between the different
avar! BBt 00w qftat sewraltimsadsr sideneat onraded dmsigslgeks and/or

a5, ¢ & Egir 4 ggecﬁﬁe WSRE&ed PmbBE BlodiPde. Note that

the particu sition of the Selection sequence 980
and the data sequence 990 can differ fromwhat is

b | USL L ' j t e; h ;
ISR IONEL s 19 o pondto BT BAc 188 3 in ot e
ideteribed éctreim. t he data sequence 990. Note further that

a sub-sequence of the selection sequence 980 could

have both discrimnating and encoding function in the

Auxihdrar Vis npdes khasudhea gasiiary henadxi kivailgbleaykhoadauxiliary
portion co | ses the data sequence 990 t hi vys

oSBT BT 1S T LR PR S B rea 98g o cauf such ausiliary
mode and the selection is then performed, based on a sub-sequence of the
compressed image block, among all these auxiliary decompressed blocks and

the default decompressed block.

The particular default processing mode to employ in step S2 of Fig. 1 and
step S10 of Fig. 2 is dictated by the relevant image processing scheme
employed. Also the particular auxiliary processing mode(s) to employ in step
83 of Fig. 1 and step S11 of Fig. 2 is (are) dependent on the relevant current
image processing scheme and in particular dependent on the shortcomings

of this processing scheme. As has been noted in the foregoing and will be
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30 The present invention can advantageously be applied
to processing schenes, in which the conpressed bl ock
representation includes two codewords representing a
same type of inmmge el enment associ ated property.
Exanpl es of 20 such processing schenes include BTC
[1], CCC[2], S3TC [3], POOwWAR [5] and the CCC-nopde of

t RRsPrRESTSHIG - % . Whj ch .
all use two gr éﬁga’eﬁg%g oi'rP B fsh @%ﬁ% %?particular
f giagachracragieshbdekne amd thhes,i maydireitedretnt sisage tdiea particular

bl A i t lor jndices into i ther s

o UL ERIIARR) Hodl WL TB Rl NORRERRIG & deful Ghd avitiary
f moedeshwdle he\A'g)iverlzdIoDres gevA pﬂ'@é&ﬂ@lﬁ@%ﬁ:ﬁﬁﬂfe@pﬁﬁéﬁiﬁr&? Alustrate the
0 . oc ased on conpressed representation,

i %r%&félgg%&t%ﬁ%%e 4 HEgrg ngli*al to a conpressed
representation, in which CL#CO=X and all indices point

to.the .color codeword CO 10 Thus, storing the sane
Bt i P ORI 0 R SERIANIOT PR COBBIRGSEIgPrasEntation 900 of

dagsinfgic Plol deca@ing @b s cbiBHAiIRRMIOL B %@\i&‘i‘ﬁdin%mion. The
ot her ways. n it does not really matter e

Th
CB?IBPr?Wéxbmgt%@ ipskulesoibcesddnctiomgwraloan®d® that are used for
begiatises BRENeATBGE p%@él?‘s%ﬂ{é ?ﬂa&ggl%ie erﬁgx{aigﬂigaagosequence 990.

(which . 1s the sane as )
clegording gp, thaddefhuit weoerssing|hodemdgbe eviobntempressed block

t ; . lnst ead set .
Byl o0 e 80kl 000 A E A beneraing
i igedcissilhdecompdessine biwko Bitaig)citt toispresisethe bitagequence 980
b rocessed_(dec ressed) as norpal,
R FAeSRRE B By GRBURN S Rl Bad ehiezie or more
neatesvartat This, dérmrthimdbfamht wﬁﬁ_fee tﬁ@%ﬁﬁtiﬂeisdlﬁ&hﬂﬁ@orﬁon 980 has
e,we .can code every such i mage_bl ock the . )
e aCE}F?m“%RB@%Pﬁsﬁﬂe@ﬁam%Pg%HﬁaﬁgguHO&WV%@%@P&Hﬁrgf processing
tinode | ddrz erilnemaima By seilidemaoeublRekcheO rE&x e M atHi®NSmpressed

f,ar ich ., CO=Cl for performng the auxiliar
&ﬁ%léwg) PR dae f?ﬂ}fél?l%?ei@%%epzstw & @g@q%gquence 980 thereof

Seherres bet RenpiB§OECHdrY @SR atfef ask dydli0 f§§§s ¥ rBRHCavailable

will be enployed if the two col or codewor are
ATPreTing moghes and in, @'g%ﬁpﬁ@@g]@aed as mode selection sequence in this -

mode.

Note that the particular position of the selection sequence 980 and the data
sequence 990 can differ from what is illustrated in the figure. Furthermore,
the selection sequence 980 or parts thereof can be intermixed in the data
sequence 990. Note further that a sub-sequence of the selection sequence
980 could have both discriminating and encoding function in the auxiliary
mode. In such a case, the auxiliary payload portion comprises the data

sequence 990 and this sub-sequence of the selection sequence 980,

The present invention can advantageously be applied to processing schemes,
in which the compressed block representation includes twe codewords

representing a same type of image element associated property. Examples of
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i mage bl ock having identical color codewords is
processed according to an auxiliary processing node.
30 Assune that an imge block is encoded into 64 bits
(e.g., S3TC [3]), and that CO and C use 16 bits
each. The point of our invention is thus, that if
CO=Cl, we have actually detemted a node whi ch does not

SRR PR L et hasri o ) e

wheh@ge- ﬁl@dﬁG@ﬂﬂ'EﬁBaerssmgfst:hemeedﬁmdedtﬂ’m:lﬂnam&cﬁf[7] which

ACysbaen es e Br PR T Rrts dGP AL 1Y digh image block,

RIRL €56 inthghoslemets of rigkeblenk earcoaddogiatéd, with saloh imdices into
case, th two col.or codewords wouyJ d constijute .t

SE i gioogErNOORPIgED O T RE e GprE SR (AU gR) these two
Whdshan |gecengstebosd Spdmebeomtdh OGRS SimggdnBibckarishsed on

the remaining 32 bits would then be the dat que
FONRIHEEE aFFIESCRISERTS of! r WHHES €rPTHE=Ene™ Fnaﬁ% Bf 6‘21?31 to a

%&b?&d Lptdie nedbda | B WHIBHC {Lde=x dafault idmees pamt to the
typically usg P64 bits). 10 However, there are (in

tqq)ll@"@@‘@mﬂré)CQw dlfferent ways where CO=Cl. This

means that we can get an additional 16 bits extra for

coding the block. Thus, in this exanple, when CQ0=Cl,

ihuss estotiegatine Samﬁycmdeepmn‘mﬁqmm ypathncolgs £Qugnggcolor C1

Ss e
e E S, L0 FRBECEARIE RS ook oy PRl . Then
pices essimegllymadet tedetéctONGIbr (1364% th2UBs msedofctr each image element,
onbi nati ons) and t he uxilia rqcessi e e
CBnE coR8 T cliufnat 0 DR e O FUEE/Rl gie same as
@%ﬁ'ﬂls@urﬂd’l&lﬁeb CiA®H 10, 5j, andiithht be waat dlivimage elements in
lor ¢ and the auxi |

ode i ar yl oad
35 T HagEo el folornEnTa ARG s Fe: Hidogaangpther color
tthencedennidst edbh col@afisddxNpdinene ©b. The scoBrUpEdTompressed
of the selection portion can be used for encodin

maﬁ@s@@‘"'kl%nz@h%&l}ﬁ! BArecgsecd (Heeosppigssed); fs norngal ie. utilizing
tﬁ%e%l{t?}goé&sﬁ?@dﬁe Cl (or CO is determned by

e auxi ry conpression and the bit conbinations of
the other codeword CO (or C) is then set to be equal

égméa(}gss@t bt dont 1B aliBRAEHELOE SCtlhigt%Qirlﬁséj%@ﬁcé e can code

t extures can be code def aul
rmelej sthits imesges Hibcit thve “B4Budi™t V(ayhbnﬁmadong‘he‘mrpmls up an

K%%%?%HH%E% éﬁ]@%te% o1 ressgd 1&%%% "8k reg%sefnrtgﬁons for which

BERSC 4R
CO=C1 for performing the auxiliary processing mode. Thus, for these

processing schemes, the respective normal default processing mode will be
employed if the two color codewords are different, whereas a compressed
image block having identical color codewords is processed according to an

auxiliary processing mode.

Assume that an image block is encoded into 64 bits (e.g., S3TC [3]), and that
CO and Cl use 16 bits each. The point of our invention is thus, that if
C0=C1, we have actually detected a mode which does not get used (because

it can be coded in other ways, as shown above). In our example here, that
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be devised, one default block coder that conpress the
i mge bl ock according to the default node, nmaking
sure that COis not G and one auxiliary block coder
that will conpress the image block in a totally
different way (according 30 to an auxiliary
conpreSS|ng node), and pack tihe 48 bits in the 64 bit

d h
B B0 O GOS0, 35D AP0 B e
I ydEnErdhaelefautd ¥ednosk) not eréviauxiyl ptmsybls with the standard

t ryEncodi ngAuxi | i ar yWa if(e def,aul t

Suxdefpaght Pr@et??%’@gd%ioé]&{%tgrﬂ@)éﬁ@ﬁﬁ (atﬁ{ %% alul& Eflcl'?rg case, the
elvoe cSReedBhoskrds ensadefuxilifwey idy (Hlealorn patidn 980 of the
storerdedBIock(code Bl ock); . 10 end; The deco

soouwssseh image ddrek |90 that & USFérfoalﬁek’rﬂ ’6’&99 processing mode

gglt %@r géijm aglegg gﬁga’jﬂgégggﬁb%i data se%'uence 990 that can be

mdd@dsasrmm@d@m@g; blogk (e@:gﬁﬂimatp thec sy drode (the

&2%@@@ E‘J’lﬁ%{% %%Eﬁg F%V\Zhy%sg'odgldgleogck)); end;

storeDecodedBIock(decodedBIock) end; 25 Note that we

il 1 al S _gain e a £
b BB ST TR 2y gy W dbecs. This
Woedsts ehdterpicaa gentarbedéituney dé. bits extra for coding the block. Thus,
in this example, when CO=C1, we use the auxiliary mode that actually can

use up to 48 bits to encode the image elements of the block. This means that
we will have two modes, the default processing mode where C0=C1 (2064 248
bit combinations) and the auxiliary processing mode where CO =C1 (248 bit
combinations). In this illustrative example, the selection portion will be the
two (16-bit) color codewords and the auxiliary payload portion may contain
the remaining 32 bits and one of the codewords. This means that one of the
codewords of the selection portion can be used for encoding purposes. In
such a case, the actual bit combination to use for C1 (or CO} is determined
by the auxiliary compression and the bit combinations of the other codeword

CO (or C1) is then set to be equal to C1 {or CO).

All the image blocks that are used in today’s S3TC textures can be coded in
the default mode. This means that the 298 bit combinations can be employed
in another way, i.e. they come “for free”. As a consequence, two coders can
be devised, one default block coder that compress the image block according
1o the default mode, making sure that CO is not C1 and one auxiliary block
coder that will compress the image block in a totally different way (according
to an auxiliary compressing mode), and pack the 48 bits in the 64 bit word

so that CO=Cl1.

The encoding process can then be represented by:
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Anot her way of looking at it is that the original S3TC
codec was inefficient in that it only used (264 -

248) of the total possible 264 bit conbinations. Thus
our representation is only efficient to (264 -

248) /264 = 99.9985% By 30 enpl oying the present
invention to S3TC, the effictency increases to 100 %

oof of concept, a very sinple auxiliary

ﬁ‘ﬁf’o@é&qcﬁa nmode was inplenmented for inproving the
defauldfatmdetgEnoddiagDEfeudBahitisciin the 23 auxiliary
node were used to egé%gﬁi%ne é;l bH g.l or, one 8 bit
| URIY-HEREEA TS dTUETEP GTHAEYBICCE  t 0 choose from
ei 10ki G RAlxilE it color or the |lum nance
rml%c‘igf’l{"gtgﬁ\%al ue. The i%érrg}éle qual ity increased by 0.17 dB
whe fodedBloghrherscosieer @Bl «y(88¢R) node to enhance
S3JiC. A nmore refined auxiliary 5 node woul d boost the
image quality nore than the 0.17 dB, but the
adv apdedydlochi= enmodedvatiaTsWoadbiosk 11 be seen
therefrom There is also an additional way to use the
bits”’even better, and this technique is also part of
oustoraGaiad Binckivbderd Bloti)i mage el enents of the imge
to bl ock shoul d have the sanme col or, then we should
&htbde CO and C1 differently, and each pixel index
shoul d point to CO (for exanple). However, at that

int, the d value is,nqgt ed.. except for the fact
&%&&?@dﬂ%afﬂﬁceﬁ&cw@1%%?%]1%%?ghéo. Thus, this opens
y@r&ngzmsi bility for us to use 216-1=65 535 new

di fferent conbi na#(g&s  further inprove the
ausadedaiigeing getc o¢&imeans that we have 15 free

bi &8 < SerCOFFARCH@ed BRCREbAEIBILR); Mt i on better (in
fact, 7t 1S alnost 16 bits),_in our exanple. Another

)
si Cla gt lifrommeder BlachkiGeiedBiogkhode can be applied to
S3§;F(%d§ld r likewise BTC[1], CCC[2], etc.) is when
alT" the color indices in the index 20 sequence point
to desodelBlack cdtadeduxdisirgWVouberstasitiocidhi s neans
that _all inmage elenments in the conpressed bl ock will
haV&%t he same col or when bei ng deconpressed. Such a
bl ockeceded Blockr domdedefutlt Wapdwded&ledpr esent ed by
ha ’i?é]_g CO0=Cl1 and make sure that not all col or indices
poT’Ht’ to the same col or/codeword. Thus, this is
basioesibé b depiEticii{éedoalcdiBioak)scussi on above. 25 The
sel ection sequence will then be the index sequence. |If
& t he indices are

Note that we will always gain from employing an auxiliary mode. The reason
is that we are using bit combinations that would otherwise not be employed.
Another way of looking at it is that the original S3TC codec was inefficient in
that it only used (26% — 248) of the total possible 264 bit combinations. Thus
our representation is only efficient to (264 - 248)/26% = 99.9985%. By

employing the present invention to S3TC, the efficiency increases to 100 %.

As a proof of concept, a very simple auxiliary processing mode was

implemented for improving the default mode of S3TC. The 48 bits in the
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equal, the auxiliary node is selected otherw se the
default node should be wused. In the auxiliary node,
the auxiliary payload portion will include the (2x
16=32) bits of the two color codewords. In addition,
the bit(s) of one of the 30 indices can be used for
encodi ng purposes as |ong asza he remaining indices

t d Th| a
aE@XDO&Ysgﬁaéf&?%eﬂée tgt'??%cﬁ) I? i ongan ?$10ﬁa9%e hPl luminance
dinsartifier aati 1) iadek &NSOW olgodmnﬁbnomther the oaigithhl 24 Wit color or

P el R VBl TR SRl ettt by 017 dB when
( eeira Yhik ndeple asilsd:s Vlodattol @afindeVO3DEL 8, nidre refmed auxiliary

somewhat dlf erent sel ection can arise. In such
cHde praidyRprstarthentaage coidy e ds| SeaBdthy QAF dB, but the

Cﬁh%nﬂ g@s %?%@Eﬁv&ﬁﬁﬁ?b% %@kuvuet SeDEnbnble two col or
codewords in the conpressed block representation. If,

however, all the 5 indices are associ ated with one of

t‘i‘ﬁgfé"@s bﬁ%@ | Ei&tﬁ&l%h @Ja ggnﬁgé’itt%% %?tds,ef kr@]ﬁaf)etttaré and this

I nati ons of these dewords, the
ctapharidpee isalseqard Oé\@ezm mmm@wn aWhenhal irokge elemiémiswf the image

ApEcRiabuid . BALT SRRt SdoPY e Dresenlid DYEBAL 90 ana 1

Wo €O cou Feprésen Rer
eﬁéfmcmﬂja,ssnmmhdpqmebmm ehom]dapomlfm@o (fcrzcbxuinp@) However,

e, t.ransparengcy/ al,pha values,. normal s, .Lntensity,.

e?“%?hé}tng %{%g’t ﬂ%er &éx‘é Fds sty gﬁgaﬁwtsoﬁotllhlei %ﬁ§ (%%ﬁ ff should not

iheleqdial €0 gC08Thiks tihfs bpend aipathe @ogmbﬁ’;ﬂ%ybfdﬁsu@ftotm 216.1=65
sone of the

bl
c %ﬁr ess&gﬁgeg‘gcqq:}b%atbq:%s gﬁ);ﬁg%%ﬁar’r%’&ﬁhq %W%ﬁ'ﬁﬁ glOde which
en@an8080t QRORAY 15(193e Bd fdd thcddihg the cdidPMformation better (in

whereas the renmmining bit conbi pati ons indicate

diéchuf £s AoRest HobOtshom PALEXAMPIE.- 1110bi n (1-254). The

default node could potentially use all the 64 bits

for block encoding. At first _sight the auxiliary node

i Another isdpatiprsin gdgehin gukdiarp|raede sandes agrlied to S3TC [3] (or
e t 0,0 e it

e BRI, G Y2 be S spi oy oty ot Bie fBE Ao i the index

tegugnge lnciny teredeamThiesse méonavemﬂmﬂocémm Chis onsas that all

b t j il .
1%1@%3 %é%ltg?ltt%% ‘tlcl)t? rcgb%tr’eissed’ Ot%%’l \é}ﬂ?ﬁlﬂﬁs N ?Ié{%élge {5y when being
eimmrthesé’dzté Sanhlmbﬁ@k? coulss iaf tHehdefplleatdds) hmalréleented by

I e et dBaes cire dR6E At €IS eRte (Hedpt 2 the same
(s /coapwess.erhs,oehs isbasisaBydppbbige tonBe desdursibbubove.
conbi nati ons that

The selection sequence will then be the index sequence. If all the indices are
equal, the auxiliary mode is selected otherwise the default mode should he
used. In the auxiliary mode, the auxiliary payload portion will include the
(2x%16=32) bits of the two color codewords. In addition, the bit(s) of one of the
indices can be used for encoding purposes as long as the remaining indices
are set equal to this index. This means that a sub-portion of the selection
portion will have both discriminating and encoding function in the auxiliary

mode. When applying this implementation to a multi-bit index solution (such
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signal default/auxiliary node. Another processing
schenme, to which the teachi ngs of the present
invention can be applied is denoted tPackman that is
an extension of the texture 30 processing schene
described in the docunents [8-10]. The basic idea of
PPackman is to use |arger bocks, 4x4 image el enents

ei’éJCSST@t e vethicAX a&? O(coi) Zﬁﬂe§3@oﬁﬁétsp%§ kiNeastCewo bits, a

In areas where the lumnance _is nore or |ess
mewbﬁt differenfysslestionecah @gificn dRcBIGh Af ¢ases | thfl uogliary mode

édgﬁdgk é‘lécte@ﬁﬁ 2BNEAHE mees g ‘%{s@&cﬁﬁyao@r&hvbﬁé Rk %hé ®vo color

an schene. SInce Sin m nance
dsidewiords s dhe Wnelpasem:dn @1@@9 ergpr@em@mmm ok however, all the

1919.%%85_116 ésfﬁ%)cMHe& Q’Bll (Bih{hc'e ﬁ)ir& 'ba@g M}és@,ﬁt Pﬁfé@%?ated as

OVer Cones nmployi ng 't
litefaaru bommw g thfd;estwda mctdwvdrds,stthcmdiﬁauib/\mcsﬂe could be

adj acent 2 /4x2 Ioc ed together to
Sé?qéé gﬁl BeK 3%%11 5;111”%% g %rs agal |y average
colors, for these bl ocks are encoded i ndi vi dual l'y

thr ect . t,0 ch_ot he resul 'n int
BeteornBishinis 03 tBE ereraniipveite P codewords could
1epeesdit dsthet Nnidpe €EhRht ctefsauiattearqﬁepemesdtﬁe&e Blirb Alincluding

color coding is, enplqoyed with a RGB555 col or codeword
&) raRgPar Aﬂﬁl&\éﬁﬂﬁ@s,ﬂw&eomﬁm% The first

basic color is then obtained fromthe color codevvord

C and the second col or codeword is obtained fromt
Ig prarher egampbeldhsrepteationoportinn e@aldonchyic g 8 b@ of the total

d. %13‘64 %gﬁrs ofaye BB&E;‘?@séeﬁa?ﬂééi@ rflihiere %Eﬁgq}é” soUfd ¥Cthe bit

acent pairs of 2x4/4x2i ocks 1s 1n
qdmebmaitlemacb the8-181 wadl gigned aimliaeymlodk,se griH0 8A00Ln (0)

e I t o . 4
L) To%unbe] Nylligh Tt et BICEALERIIAS incioat
dafatthienotbedOde fe Itbmrm dalilFi glOyﬂ,B( B@Béhﬁl‘h@ default mode could
|IIu ates SSi 0 sed bl.ock rese
RS R A RS B e SORBIE Shoqalifs af FRSC SRt th Huitiary
Iﬂbﬂé @ﬁ eimhiited tcbf@l@i% 1) abltSZiH;é asloeke Qﬁ&.&dgi_gl. PSR, onT: of the bits
in e col or codewor i.ncl udj ng thr ol or
&ELE Rk %erle?féfep esiion gﬁee%fyfﬁx %ﬁﬁﬁiﬁ%%@?@%ﬁogk encoding in
P eh 8B nRdeN Thi:g PHreSesvcethedy a lhb@ebio! ot thile b1t to obm or lpin,
di fferential color codeword 920A |i kewise inclu

reppling dppaneptsiliargjrayioad gpeden 9%’4,52 an’ﬁ’éltsollﬂeﬂ'g.§6¥lhl$tratwe
agct%ﬁteﬁ 113 reRRAGNGEP {F@eﬂ&ﬁg seyecﬁaheﬁo&fo%hamceb& ket equal to

ors than™a g
this bit. ThlS principle can be extended and applied to other selection portion
(and compressed block) sizes and other pre-defined bit combinations that

signal default/auziliary mode.

Another processing scheme, to which the teachings of the present invention
can be applied is denoted iPackman that is an extension of the texture
processing scheme described in the documents [8-10]. The basic idea of
iPackman is to use larger blocks, 4x4 image elements 800 instead of 4x2 820
or 2x4 830 for Packman, see Fig. 3. In areas where the luminance is more or

less constant, but where the chrominance shifts slowly over the blocks,
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25 color in the YUV space or YO Cb space, or any other
proprietary color space could alternatively be used.
The conpressed bl ock 900 further includes two

i ntensity codewords 930A, 940A, one for each 2x4/4x2
sub- bl ock. These intensity codewords 930A, 940A are
representations of sets of madtiple intensity

@’3{0%}?%9 Cé%%@ﬁ%géﬁg% (71%“%1? aor glﬁ enS| r{ 8§kﬁ3me Smce a single

adleoBiihancea pdrebloghdge Lbsledc; khe 'Iﬁmldmgteeigss tiglloedanok d&undaries
930A, 940 r r ef bl i ntensi.t ointers allpw n

el frickes JRiSr ety moune: datrR et R dhoviem by
Rﬁhﬁl@ﬁ ol diffdient i dgatitl yroceksip@l Biodes. tihetisetfiyst Mmode, two
a table or codebook c ri stng several di ffereﬁéﬁtzg d th
iafiefent v hbHre Pmpgs Aletksite drmed Ssso i i fopk and the
I lieC €SolofY, eft%@lahy %%ragent €415,y thAdeseRer blodREe are encoded
el ement in'the block, is also |ncluded in the

doApridyaiy Wil arsowd. tog@@h ARER i- ﬁt@q@ilt@]&}g indee gajor codewords,
353GLBLE AWy tlﬁGBBAﬂr' EBE}?SEE}&@M&‘I I &{ tfffeoﬁ';‘tﬁéle default mode, a

|ntenS|ty nmodi fier sets. In other words, t
i differeitia} dobetesoding dnsminleyed widneiRABEFSWelehcodeword (C) and a

'c[ﬁfg@cteycd’f&db&ﬂ old @@at @ﬁﬁ%ﬁgf Ei% éﬁﬁgr ¥50% gta’&ned from the

Specli | rage el enen
embcbxogcabbvfmld C%ié&@ secdnet omlen cotiewpnd 1saleb‘mmcd from the sum of

(hon-djffer differ

PR EER e dhe isarfaot Bl inREhieRRs rhre gropsy that the

|c|[Iﬁ°lﬁ3drh:|eoﬁkaV§ratg\ﬁQ:cﬂm4forbh@J®lceﬁt paive dik2xbf dek $maige éhlocks is in
aced ve flipbit n or Jhorizontall 0. .

PR BEeveh 1 b BB on the et Tohp ot gPeatadtthing majority of

QodanRd %&bl%ék%anggeoéod&ﬁ QffereQA0%y witld excreagedat@lity compared

950A, i pbit 960A and diffbit 970A of the encoded

itedye ahetRetodt mededi ffer fromwhat is illustrated in

the figure. The correspondi ng conpressed
representation for the other default node of 15
i g c # Baschamaidesiti d&str@esuagposmb@(@@ppr@mfi l?lﬁéké‘épa?sentatm

%angeéﬁ%&%_{igﬂdmd%é eE (%Sf:ﬁgp ﬂtga%r@ﬁﬁal mode. The

wo col or codeword erably equal
siors)resbed theckiPPPdnehtdes| theefcdot com@rd Pl Otm@hbcbng rthree color

O e
b‘le sescaned cn fiee abiys.v dlhee differteneial ntcdovad:odlexm.rd 920A likewise

TR MR TR P ——
REAVRIe02RAdCBY (hret Usdes. t Nogetit sthdr. eolorenhaaeatR@B e.g. a
Vc%&o%ﬂri ?het t‘]{UV space or YCrCh space, or any other proprietary color space
could alternatively be used, The compressed block 900 further includes two
intensity codewords 930A, 940A, one for each 2x4/4x2 sub-block. These
intensity codewords 930A, 940A are representations of sets of multiple
intensity modifiers that are used (during decoding) for modifying or
modulating the intensity of the image elements in the image block. The
intensity codewords 930A, 940A are preferably intensity pointers allowing
identification of the intensity modifier sets. These pointers could then identify

or point to the sets in a table or codebook comprising several different
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interval -4 to 3 [OOCbu, to 111b;n]. The two basic
colors COand O are then 25 generated according to:
red conmponent of CO = R green conponent of CO = G
bl ue conponent of CO = B 30 red conponent of O = R +
AR green conponent of Cl1 = G+ AG blue conponent of
CI = B + AB 27 Since the coor corrponents of C
res ensity informati
CG%?I{J get Iﬁbﬁ]e@ufﬁn%a gg&ﬁ e %[t% 551?:3{ ﬁ(!hf:gs Syire?erably one
(E)lelﬁ)slbf dhﬂexlpﬁrenﬁiagy) elellding reahs blvak, tlbeah;lot inctuded in the

conbi nati ons, of the col or codeword 910A . and
P PBIBAES APOEE SN Ao A Rt eBSiF t Tide fatassociated with an

aﬂﬂeﬁslgn%n&memfm@l "‘th'_% /E‘@ce@l@ﬁyBrri‘ocﬂﬁeloVé%’fél M, othe@ words, the
bei ng <0 or >31 never be used by the encoder

opéeEbhipdex @ﬂ@”%é@@%ﬂlﬁ%&?@o% W&i%a%tenmwnﬁéﬁ'wg from the sets
ttfba&sé Rere s%émﬁ@ 19,%%9 retlé%ﬁéﬁ‘b’of' ﬂzeeHBkRYA%ﬁ"b&rg"f@( & employed for

auxi | |ar F ocessi des for the bit conbinati ons
i WI‘Wﬁiﬂﬁl Weeestuﬁhemo ﬂﬁiaul; (noneilffla@e@t@l/@rdigenemwl) modes and a

|
UL\, o gl A2 L o BHERET LS BB o 0
Fiblgck4c& tivoe 4daef lddksprioteplioed mgzaélan fliptit=Qohe or horizontally
0A,. 9 h
Bl Mo B BB B0 LA B8R L0, sc0n
%@’m airitiek sedpnéncﬁ:GOAOﬁorﬂlpbmr%th@ chﬁbitnﬁ@’GAbbbct]ke encoded

th ffb 970A act
(e dibhPubaton AELRLLY oS ol blor 08, AR ..o
associ at ed properties). The sel ectl on sequence 980A,

980B, 980C used for discrimnating, betweep t
detea GPIreaPnEnRi wrapgﬁsf?seefe@a?ﬁeeﬂﬁ%%om {1 dbe {}E@r glefault mode of

NPEEHAhOls LRIRRAERL SFig0 40§ ekbgptcgh@tr t@@@@w 8o@kPAd 9104 and
and the differential codeword 920A, | eaving

r@ﬁﬁ%tw@,cad@ﬁogé&%ﬁc@rﬁgmwwd@y QWGGOthPFa?OQEéYPTﬁé (preferably
s -kyrage bl ock encoding in the auxiliary node.
In%gj‘r‘ﬁlBPFlz owi ng the present invention will be further

descri bed applied to the 25 tPacknman schene. However,

R S HALE TR §eMB1SHERAASE AL EhlbUTUBlOYE 0104 is RGBSSS, this
means that each color component 9124, 9144, 926A is encoded by five bits
and can be any value in the interval 0-31 (00000pin-11111pin).
Correspondingly, each color component 922A, 924A, 926A of the differential
color codeword 920A can include three bits, i.e. represent a value in the
interval -4 to 3 [000bin to 111lui]. The two basic colors CO and Cl are then
generated according to:

red component of CO =R

green component of CO =G

blue component of CO = B

red component of C1 = R + AR
green component of C1 = G + AG
blue component of C1 =B + AB
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exanpl e and the invention can applied to any inmage
processi ng schene that have neani ngl ess bl ock
representations or redundancy in the bl ock
representations. 30 Fig. 5 is a flow diagram
illustrating an enbodi nent of the selecting step S
in Fig 1in nore detail forz2man i Packman- adapted

ST T o SR 0P B R B R S, ehey e
t ﬁélowsdoto eesemer daeawdlmdsefmﬂf@r(e@tﬂ ako ¢1®ie®fs1@9)CtGV\@I d=1.0, full

i @RsiPeRRb a5t Sad oM seBRufor & s colpcpgavord o10a

t andmueadwfeeenﬂia&mmal Y204 tmat rédult e thHMab8itions R + AR, G +
erval, [Ti the default processing

h T
5" gert'eg e GTHOW, i léﬁga‘ﬁ% qrhéShetﬂﬁﬁdnem bmwd by the

t ensbdr Ferbfin |1ﬁ thd. déf&ultfé@t&%tiﬁ{ nideg, sum 5 exceeds
the interval | T2], the auxili ary processi ng node

is selected in step S20 and the met hod cont| nues to

STER 8&drly bhek tHereTheal § P‘ﬂ:?'nt F%ore auxiliary

nmore than one of the (three ents
shEgregspsEodgador Hre itseomn rmatwsomw@mh thé Banel® + AR, G + AG

19n3pi B ATAR BLOGRIAL q 'I ow?g(f e %ﬁg%%% (&L P interval of

conponent (s) that ~over

cBtdlr. conponents that overflow. Fi g. 6 is a

correspondi ng flow di agram of the selecting step S12

in Fig. 2 adapted for an iPackman inplenentation. The

rms hlcscb@matmméig filvetrgtdnn By 3H, the BeBull proéfedshes mode can

ORDaRErorBr T e gterEoine B .80 £h 65y fkanei e codeworas

c@tm AR RB0AS 9GOAP AR xt @e@u@i@&moﬁz A flipbit 960A° for
mnlrrumT| val ue. e sumis within the interval

RPrOseRtng B eias PlocieE BB L Bh dekially doos not provide any
regrep effoRblaRdn ?orsﬁhg&ﬁl%% 1rh5 g (B SsP a%ggaﬁ%c?%gbf}@rtles The

auxi | i ary deconpressed representatlon 'S
s¥ecdiany seqrensrePRBA. t%fé}B,cﬁﬁ@Cnue@i for disspirgingging) between the

Rl Gaui- arfd %]%é(?ﬁ%:rgnpghg Ccta'rf‘ %éﬁ Ex‘e?clﬁég %Bf"%eﬂfzgolgg [ Bmponents

t han one co nent
2 g COIDY i @C@deﬁ ﬁﬁ)égﬂtratﬂn tihlel dﬁiBrautlanlg c@imemﬂnb @2@entleaving a

g t def aul t
3%1(’%’331 gyrﬁggé% t@ﬁ%?%,ﬂ%%@ ég@(i tg}ec Cany, be used for image
|b?adknanodﬂilgensthepa18413agr mdddes an intensity nodifier

set. This nodifier set

In the following the present invention will be further described applied to the
Packman scheme. However, this should mere be seen as an illustrative
example and the invention can applied to any image processing scheme that
have meaningless block representations or redundancy in the block

representations.

Fig. 5 is a flow diagram illustrating an embodiment of the selecting step 81
in Fig. 1 in more detail for an Packman-adapted implementation. The
method starts in step 820, where a sum of a (red, green or blue) color

component of the color codeword and the differential color codeword is
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I's provided based on one of the intensity codewords in

the encoded representation. Wich intensity codeword

that is used depends on which 30 inmage el ement(s) that
shoul d be decoded, i.e. depends on which sub-bl ock

the i mage el enent(s) belong(s). This set provision is
preferably perfornmed by idemtifying, by neans of the

! ;gsﬁjeﬁytocaq ?Eé(‘ﬁ%xpaf‘z 'aﬁﬁ%gﬁi LADE Flaglie SBlesel HRBIR0Id values
ta conprising multiple nodifier sets. However, in )
sonwid 22, tapphiecact tnsitéd tov YhtandeOpoesriastiwelyhfihushél the sum is

intensity.code itself c ' . Kfier in st
HEIRAY SSRIBAPE RRC e RO YDt AL el in st
0 adC GhOmeRIesentiatieonoi stege®Briat By, f br Ifathdvewst, the sum

et hedaiobPLiEse 12T T ey IS s Blefd 1 setcted in
This 20 Ahd 48P Shathoarcdritimesd o sieg Smuedigri.t he col or
codeword in the encoded bl ock representation or based

on the sumof the color codeword and the differentia

Pls &Sgd@i\@rgan The aapusldcha egores thAGe0AgabN the (three) color
epengle t on to which sub-block the imge. ele ntgv

(threc)
beinape(ents. | s¥egh 18 5a3, ORE iOAlerfHPEyIRDAI | {c’%n different
wrde i v | . n
& eﬂé?é’ dwﬁ_%%é@nrgglﬁbﬁggrﬁ?ﬂ%néw Whike c@ﬁﬁoéﬁﬁlpo‘he t(s) that

ier val'ue 1s selected fromthe
noeiflow(s) setl/opoovieaednany sokgs conmprnaidy that erertlow.
intensity index associated with the inmage elenent and
found in the index sequence of the encoded bl ock ) ,
rEipr ésanbatémasp@ntiegt fliewcdingson dhtlemseloptingdsiopeP12 in Fig. 2

val ue i.s. selecited in ste t i i :
‘ed T Tt Bt L R gt o step
vs;ipgni Figt op 1514f3he| Qﬁe@nﬁsmé_ fo@lm ofita o(ne%cgmfm my béue) color
the inventiogon refers to, no | e. addi -
REPDISING] B CEBToFOUTRTenEnc tar ¢REafiel Cofdr codeword is
r QRAESRAL @1 4 GRakiVuiRerS pagisbhiyninel Dhivatlle. ilftieasiny is within the
modifier value and optioQnally clanping between. a. . lected
inkimvahi Vi T3], egdelabliasierom s mIodh VRr g atgn is selec
2905 tept ?@?) Sk ARsedBe COMHae RebHEBSEd Bloderepadsentation is

i'mage-elenents in'the image 'block (schematically

i delented dfled nbsthiodridenontirugsstogiePd? bate dHy* t he

invention that in sone applications, only a single

i mage el enent is decoded froma 25 specific imge
bileckthisnskldcping strpg836| eremttBizofmare jhenfore calgecomponent as

bl ock ar, decoded and/or all the image el enents of a
SHEC PCS%& 8@%1%%(; decoded. The

Fig. 7 is a flow diagram illustrating an embodiment of the step 82 or 810 of
cenerating a default decompressed representation in Figs 1 or 2 for
{Packman. The step S40 provides an intensity modifier set. This modifier set
is provided based on one of the intensity codewords in the encoded
representation. Which intensity codeword that is used depends on which
image element(s) that should be decoded, i.e. depends on which sub-block
the image element(s) belong(s}). This set provision is preferably performed by
identifying, by means of the intensity codeword, an intensity modifier set

from a table comprising multiple modifier sets. However, in some
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met hod then continues to step S4 or S 11 of Figs. 1 or
2. Fig. 8is aflowdiagramillustrating an enbodi nent
of the step S3 or S11 of 30 generating an auxiliary
deconpressed representation in Figs 1 or 2 for

i Packman. The auxiliary decoding node interprets the
conpressed image bl ock representati on 900 accordi ng

t T ' rti 90 used | .
¢ ReDtaate i BB b ARG RAORE. RREBHA cqrSnetd Sl borprises
i b udedifiad sef and that an tebitelvokesp 94 6d@ir&203, 9303,
9403, each having three (red 9123, 922B, 9323, 9423,
green 9143, 9243, 9343, 944B and bl ue 9163, 9263,
936B, n@ﬁiﬁ&)epCS*#Dra @emmé@ntﬁush 1@ géﬁleﬁ&teaq@ﬁw Nékst one of the

9103, 9 930 940B .
neBe SBbRrPLl o Roake BEGre. Jor he Jaimearlamgne) that should

The &PReapsadsotike3Qafintih %J'erfdﬂﬁ{édﬁﬁﬁséi §ﬁct‘}'1%r&ﬁor codeword
950B. of color indices. The color index is

a¥3 ohieacegodrd nblgnk rf‘rmie%@*@ﬁw@n@robasqdw@rt vtélep§§§1 fethe color
gb@éﬁoﬂi ahB48WQfiffSrerft c% dc‘l’irqg aglwggle?‘h&rze is once again

coul d represent t |rs ewo or an

i AEgenderivent typoghichomel- blﬂck Héle fmagft cderbept(sk bekmg(s). In step
t@@er sug&gﬂ%c rﬂg@ﬁ%@ Ec?f CF% qr”@l% ﬁ{a%gggferﬂ%é}l\tblﬂﬁatlghould be

secoh ) rrespon
r dptedashtis sehectedc dhe rrgazti)@ezorvahmm rse@etQ&d clvbor the modifier set

c ich,sub:-block the .rele
RASHRET SR S P PR BBl Ao LGN e image
| alegesrdl emmdt fonnﬂhanblﬂﬁk ir&ie&ssmqm@ Vi ft htl@ dhcoded block

e ecti ref er

BESintbfiony Phed S e eoh i st wieBhe ENRe i selected in step

tsaal thé Zﬁtdi)i‘szftyh@f fPhess %‘;ﬂeﬂﬁbﬁﬁ ks &ﬁ&ﬂlﬁ&&%@kﬁdﬁmﬁ% with this
subset of the image elenents in the_ b

ag%lb’@ B S RITRSHSREgR B IRSFORH B WosieERtien refers to
f our tt%rl}@g fe %Sta&gigé of %WMP@’%% althbs@r 9@&§p@ﬁgnts of the color

940E codeword. As consequence, no sel ection

oW%@%‘?rgtﬁﬁ'@ﬁt byt the Gopiblynaeighiee) Bitpasiger mpdiier value and -
f Q5tiddipy (c,tléil%? gge 2 eﬁl Qnﬁ’f‘ﬁﬁ Ef‘éﬁue,eémb gﬁﬂ"% maximum

first (last) ement FiTst sy

colbd, elgwadps- be associated with the first 910B (or

second 9203) color codeword and the first (Ilast)

i mage el enent in the second sub-bl ock coul d al ways be

Nizpsi et MHBhroultde tinfa 080 B @avet allithdpOdied)erdslinnhe image

rd. The i,nd ce..do 25 then.not need to . .
COREATr hermerier Y e R R T D FALEP et ge tne invention
ahewent Some applications, only a single image element is decoded from a
specific image block, multiple image elements of a specific image block are
decoded and/or all the image elements of a specific block are decoded. The

method then continues to step S4 or S11 of Figs. 1 or 2.

Fig. 8 is a flow diagram illustrating an embodiment of the step S3 or S11 of
generating an auxiliary decompressed representation in Figs 1 or 2 for
iPackman. The auxiliary decoding mode interprets the compressed image
block representation 900 according to Fig. 4C. The auxiliary payload portion

990 used in this mode (i.e. excluding the selection sequence 980), includes
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As a consequence, the sequence will only contain 14
color indices in the case of an inage block wth
totally 16 image elenments. It is anticipated by the
present invention that nore than one i mage el enent per
sub-bl ock could be pre-associated with a col or
codeword. A remaining flipbit 960B can be used 30 to

PR Ehfr Gl S P e 45085800, SRR AP Brage (rea 0128,

3.931B, gBEBst%mE§5Qrcehh9$4Bg@Q@@tma QgﬂBt a%@'lﬁlﬁe 916B, 9268,
codeword, a

e e on, using the first color

et Q%%E%Md? PRBFBES: Bfite errtlar ICOACIETGEHER 2PB, 930B,
USEM“(EB ddigdsegonst eORUBIQTWOREBA S hiEfending on the number of
corresBondlng %elor representation is generated using

t HYalRPIEI RS dRecampEssgeaniods POG furtleer ndpderiianggquence 9508

CQJfoolcﬁ~ frﬁﬁé@ss el“H@Ed)I%F ihSe 9 BNEL A Sgs&ﬁéﬂzgl \M{%] 504 1f1!§‘1<:ates one of
col or codeword. In the next ste el ecti

f dhettie Porfdllectalnrnescodeares- %@F ﬁ@ﬁm&ﬂe a@rﬁﬂ@rtlhéfex of Obin could
f'z%ﬁf‘ese %%‘énﬂrstt Q&)cﬁéimﬁ‘adel@Br CSJT} &1{? gﬁsﬁ =B e%’?&{]ct g%%i?i%ned in the

usi ng e color i1nd ex, or one sec
t fflrﬁﬁ S@lb blogkt and other th@@r@ﬁ@mdl PDPEBi @r an image element in the

P AR S e S5 R0 Sl R ETAL e sconc

fagoﬁ@ﬂfaﬁl’“ﬂ@@@%beﬁmrﬂo&iemrﬂ hoe pemelgpeg iro ek which sub-block the
(§_§fgggg{ isal eglﬁrh(lglllﬁétrat ed by line L4).
Al

&r nat 1 ver F8B8Fon can be performed anong
the four col or codewords instead of anong the

nerated col qr representati on Thus, .a col or
IR BH s PodimEr b PO HOC PRt s ek RpH i Rgpoiated with
f @bﬁﬁd&tﬁ@d@:ﬂoﬁﬁﬂﬁé@@ov\v@e@guﬁa%&le%ﬁéd‘ @%%b&ﬁ%%tadﬁ%c invention,
with the rel evant inpage el enent and found in

| AeRtingq seallerHsial size qffth?ﬁ@mar@@aﬁtblpﬁlﬁg“@pm@m&mn 900, a
belies&Sot ehi riﬁlag%ué'l%ﬁfer@§ 1hn@&eb1%|c§nﬁn£§sc}clﬂ§trﬁdd@?cﬁ AYPre-defined

have an associ ated col or i ndex but 1 nstead
pfelog gadsardssdestat ddowothn ficeld@WOBd sechad 920B, third 930B and

PrRLYRT HA6H E@J{&Xmgp A9 df%ﬁ@e{;ﬁeﬁ en{lbf %ﬁgctri%'b or assignment of

T ereafter, col or ‘representati ‘or t
etelgpnindex émertat bd peifognedefozeivist ﬁdhase) preedetlameehnt(s). For

g?%%él ge?ﬂgl\éﬁﬁo t #a%t)aﬂlx%ga%(&egp '1%' tglgﬁigxi,sé g élgad%lqc#a%ould always be
bﬁsm:lcmtepirwﬁhmﬂm fioat %li?;ﬁ)r(mssa:cfrmmzom ebloradeeiosd and the first
refer

S@%“éﬁf&?&% eleERt & WF?%@ ‘éhﬂﬁa?lﬁgmﬂc? ﬁLW%S(ﬂ Bf associated with

i ek cieﬁda@:eose iiroa@lths iAOB) t ot FBEEWBFEMERAESINARR sequence does
ashse%c Ingl:t Géldee to ¢ rt?afm a color index for these first {last) image elements.
As a consequence, the sequence will only contain 14 color indices in the case
of an image block with totally 16 image elements. It is anticipated by the
present invention that more than one image element per sub-block could be
pre-associated with a color codeword. A remaining flipbit 960B can be used
to indicate whether the sub-blocks should be arranged vertically 820 or

horizontally 830 according to Fig. 3.
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defined |inear conbinations of these four colors
according to Table 1 or Table 2 below, or by

enpl oyi ng sone ot her pre-defimgd interpolation
structure. In these tables only the red conponents
(rO0, rl, r2 and r3) of the color 30 codewords are

i ndi cated. The green and the bl ue conponents are
interpolated in the sane way. 32 Table 1 rO % O+1/ 4r|

' a2 i 9 ; i
Théa/ %@8 5 é@,r%ﬁgifgﬂza%;é%téé £ %S%;C%Cg- %’%pfi’geé‘e+r'(t/§ﬁﬁa%1§/€i‘s41h/rg‘2‘thf)ﬁrst co‘lor
colledodl, B/ deddi® copresponding polor/ reprepaniepion ¥y gepggated using

1/2r0 + 1/2 r2.1/2 (3[4.50,+ / / i i
thi) edohg) cpld ogpdrd 5 i ot ilombing ol peptibehradon s
gendYatbH2ubilg2 the third) SoloB)codiewvard bl pofourdh £orgysponding color

"ArOt% 2 1/.4 (3/4r0+ 1/.4r 4 (1/2r
rep SRR GPANF Eopeas P SrigE she s P Fefbbid. fH fhg next step
S%g&ﬂe{ é‘dléeid‘t@éxfrffé% tha'arj&bge 21drfeAf3is then peFormed/@nppg-the first,

rlr ro+1/3r2 '/2(2/3rO + 1/3r1 .
scepnla I anch I Lo TOpre s g Yeinf s dgor ey, or one of
A b ot a3

r 3rl + r3),+ r y ' /3
oTrepOn ST ) iy ipageelementsyig, the ploch, §tds 953 anq §5%)Guid ve
3 I t iy erHe m@apeChi2kngddiematicall
?%gqrﬁ?{fzdon%?;p?ée%éﬁlt elglal%ﬁ :?'iz;k)&li%eﬂ%, t hree d:g?ferentm e
illustrated B i@ L4LE2 are used per image bl ock. Three
pl ains are generated, one for each col or conponent.

Thus, a plane is fit to the red green and bl ue)
Albainativebnpibeesdieationt hen heegr feraes ATROTH thh SO gRlRr codewords

.S nc hree points u 0 ; I [
e L g A
coslefifairdi Bnseleerde fom dhidistf secaubhthirg|anfourtmador codeword

w2 BSr St IR RERR Sl LSS e a6 i
theCRRRx0bediendaVidniveosr, i83he Tabiveu® image element belongs to the
subset of image elements that does not have an associated color index but
instead has a pre-defined associated color codeword, that pre-defined color
codeword is identified. Thereafter, a color representation for the image

element is generated using the selected or pre-defined color codeword,

In another possible auxiliary processing mode for Packman, the compressed
image block representation comprises four color codewords CO, C1, C2, C3,
preferably four RGB color codewords. In this auxiliary embodiment, no color
indices are required since the image elements are associated with pre-
defined linear combinations of these four colors according to Table 1 or Table
2 below, or by employing some other pre-defined interpolation structure. In
these tables only the red components (r0, rl, r2 and r3) of the color
codewords are indicated. The green and the blue components are

interpolated in the same way.
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ro, 0, 0r0+1/3 (r1-r0), 1, 0 r0+2/3 (rl-r0), 2, 0 rl,
3, 0 r0+1/3 (r2-r0), 0, 2 rO0+ 1/3 (rl-rO+ ro+2/3
(rl-rO+ rl+1/3 (r2-r0), 3, 1 1/3 (r2-r0), 1, 1 1/3
(r2-r0), 2, 1r0+2/3 (r2-r0), 0, 2 r0+1/3 (r1-r0)+
ro+2/3 (rl-rO+ rl+2/3 (r2-r0), 3, 2 2/3 (r2-r0), 1,
2 2/3 (r2-r0), 2, 2r2, 0, 33xr2+1/3 (ri-r0), 1, 3
r2+2/3 (ri-r0), 2, 3 r2+rl- rq., g 3 The nunber of
Jjseful hits (payl oad portlon)at at are avail able for

encodi ngO t hese col%n® st pol at es ¥heo regpéctive Y r0+ 3% rl

ovad B far thao

rEHTR bt-s—thal—can-be-enpHeyed—-5- the 3
i ffélrgnﬁ Y58 or o/%je&xfpdg&/éﬁbrc ofdr E%r*fg%'n‘elﬂt 5| el 10 + Y4 rl)
there is enough; exaed apheshizs, &, ;jmeg 1P| D14 (V4 12 + % r3)

rablv encoded mnt the _sa

conponents. are prefe

hunteE0ot "of4 s, |i Y Y+REBKKKr LH)ViéW&s 10 i YaHil & | svar(dh tO + % 1)

possi bl e, refer I3y, encesing, apcos di 0 X 3,
P 4aply, anyepn PJBJ N9 39 ggl@%&%ﬁg\ég + % 13)

nr RGBYXZ i s e Ioved wher e

CO to 183, %or2 RGBS 56 (0P €5 rh) ¢ Valﬁ’da BS54 1f of ¥4 (B 10 + % rl) +
C3.  Anot her posqun,I/4 3/a},§(| Iﬁqfai $5 1,01, UP%dL qu) @cl& + % 13)

and white encodiln rat he qray ca e enc ng

The conpressed |nage block could then include two
gray-| evel codewords and two |E&933|ty codewords. A
sequence of is intensity i ndi’ where each such

ntensi #y index|isyasgociigad W th/ao +imensifty rl
difier fromajset represented by one of the itwo

nt2¢held tryl/3 c@dewdt (@43 rQ s 143 o+ i el 1ahed-+i 13 ¢ hie 2/3rl + 1/3r3
conpressed bl ock. Th| s node shoul d ,%i ve bette
qual ity for gra %é?/élfolﬁ”rﬂéég 2t (Fud, + e i s a

=

on ol e Fdesined S e o e ik
that one woul d | |1ye%4t3,92 +sggggpl 929)% W? 3q,3 n the

auxi liary node and Row nma usef her are

aval | abj®e to use I@/3trQI4S1/@lﬂgl [1far y/grfgde.g/jlrg t he r3
following, the tnvention is discussed furtheri with

reference to 1Packrmn and with the goal of tryi ng to
iLnc se .t he:nunb eful .bits t

A AR Tl P Sopi pEPenliiol SRt I SARIE o, three
tdiffereal 0010&@@0[16(1‘11 S(El%&c QA pc@l bAagefblbble. ddlree plains are
codewo each, are encoded with five bits and_the
G2 on‘t{b‘??s% £865 290109 PRRPYFFK- ?,Ith%eadplﬁpgr ’e‘anflﬂf’ the red
qetein aRdeREl cORRARASIhent of the image elements in the block. Since
three points are enough to represent a plane in 3D, r0, rl and 12 in Table 3
are examples of sufficient representations for such a plane. Table 3 should
merely be seen as an illustrative example of this principle and other

solutions are within the scope of the invention.
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are encoded with three bits. In addition, the two
intensity codeword 930A, 5 940A contain three bits
each and the i ndex sequence 959A occupies 32 bits.
Finally, the flipbit 960A and diffbit 970A is one bit
each. The total size of the conpressed block 900 is
then 64 bits. However, since the diffbit 970A is
actually not a so-called "useful bit" as defined by
the invention, the total R,pgekssize is then 63 bits.
However, in a different interpretation this diffbit 10

970A0coul d be |i potlledro)n1tche sed 8 trilen), popt | on 98(33,0?’ 0

ar the.pavload nnrflnn Wt thic in ef-ef

T lII ||u

g3 (@A0that scH@hﬂ@l’-’éﬁpl*y |||Lr§f?/§t g o~k1‘1+1/3 §20), 3,1
decoder or syst 5{1631@ pro Eg_rﬁ]bgop'pr essed
to'ah e

representati or odi nent _of the

Ilomgm;g_ .0, Ehils k}lozp ijgg der 130+38 (hingdyudes a+2/3 (r2-r0), 3, 2
defiaul t deconpressor 200 that| utilize the default
payl oad portign 2 @240 8)2 of h?e('-”tféﬁ'ﬁh@s%ed bl ock 900

Lh order tao acadanoarato o nln"\||

feprr@s@net ation & 4f riadst % ba?f?féﬁigrpf%é | nragrcz;ﬂ_ro’ %2

btock—Correspondingly, an auxiliary deconpressor 300

utilizes an auxiliary payload portion 990 of th di
Thenmpuedws dbibheek! 306 {my@aﬁ%porf@o@eﬂ@ta@%e gﬁalé@ble for encoding

tl@%;%«!}l%gé( s‘ﬁﬁﬁg&r eﬁfe: C?gﬂegﬁge LARLBI LAt ORhal Bahhﬂ)é employed

I'on sequence consists of
forethe mﬁﬁm@mtcsﬂmzmemm ehdt ¢mox soorporasHEwdl Hﬂf‘a"ﬁoﬂs enough

%@a&l u&’i Lol agg% ods cgn} (J}lne%v’t\:dg‘la S}J%Jf@{]aﬁlyeeﬁdoﬁ%doﬁnth the

yi oa
s@ﬂﬁod’lm\fﬁﬁkr b wiexi nel | 3(3&00(5 Ho@ever, 5§ Bhiss isApot possible,

overfl ow detectoor 400 of th

PEEIFFADIEST FRCRTHPEACCETnECe G?E@Q%ﬁ??%gg Reraploygd, where
XeUEEORENtRGREBA, (9224 th TCHr SleRABG530eCh @ Pdsand/RGBS54 for
overfl ow situation (R+ AR<O0Oor R+ AR>31). Table

C8-pel ow i sts the possible overflow situations that

the detector 400 responds to. 30 35 Table 4 Nunber R
ARSum 03 -4-1 12-4-.2 22-3

Another possible auxiliary mode is to use a bla}:k and white encoding {or
rather grayscale encoding). The compressed image block could then include
two gray-level codewords and two intensity codewords. A sequence of
intensity indices, where each such intensity index is associated with an
intensity modifier from a set represented by one of the two intensity
codewords, is also included in the compressed block. This mode should give

better quality for gray-level images.

Thus, there is a large choice of auxiliary modes to employ, and this choice
typically depends on what type of image blocks that one would like to
specially deal with in the auxiliary mode and how many useful bits there are
available to use in this auxiliary mode. In the following, the invention is
discussed further with reference to Packman and with the goal of trying to

increase the number of useful bits to employ in the auxiliary mode.
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31-4-3 41-3-2 51-2-1 60-4-4 70-3-3
80-2-2 90-1-1 1031334 11 31233 12311
32 13 30 3 33 14 30 2 32 15 29 3 32 Thus there are
16 possible overflows that can happen. Together, R and
AR represent 8 bits of data. Thus 28 bit conbinations
are really possible. Qut of 35 this, only 28 - 16 are

‘igﬁﬂ 1 rfeﬁ &5 %g &8l %{ 3 néosimaggmf?laﬁeh?%llﬁén@lﬂﬂ 916A
use to's € au iary essin é
'ﬂfdl'xéeccddr m@dpwméﬁl 04 cualcth hr:eolensmh@i tiitly fiuekbltsfmd the color

aI | Dbl Og,ga %c&%@gﬁ%ﬁ@g@? t%e %%%ren C(L,(o%r Ic:\:)oc;ie'gfg}d 920A each

g;&‘e Aﬁc{gﬂﬁﬁﬁdﬁﬂ Bitoek (odagBhdditian, fhic( AR iORRIARTrd 9304,
eco

(R |tﬂmﬁ]&@ﬁaghmi R B PSIHAUBEE S Y Ippgupies 32 bits.

lﬁn@ilﬁ,et}féef@@:@ﬂ:d@tﬁ@& kariel dERatoRehanldiviie (e@t@ﬂed‘ﬁle%léél) size of the
end; storeDeeodedB] oekéfgecodedBl ocl c);

5
mwreswq reogie P06t & thep Greckity sIIaWeWerefmew the diffbit 9704 is
Slchygly oot A lsoCOMERNESsAE bit” as defined by the invention, the total

block size is then 63 bits. However, in a different interpretation this diffbit

970A could be included in the selection portion 980A or the payload portion.

With this in mind, refer to Fig. 9A, that schematically illustrate a block
decoder or system 130 for processing a compressed representation 900
according to an embodiment of the invention. This block decoder 130
includes a default decompressor 200 that utilize the default payload portion
(63 bits) of the compressed block 900 in order to generate a default
decompressed representation of at least a portion of the image block.
Correspondingly, an auxiliary decompressor 300 utilizes an auxiliary
payload portion 990 of the compressed block 900 in order to generate an
auxiliary decompressed block representation. In this embodiment, the
selection sequence consists of the red components 912A, 922A of the color
codeword and the differential codeword. This means that the size of the
auxiliary payload portion will, in this embodiment, be maximally 63 - 5 - 3 =
55 hits. An overflow detector 400 of the block decoder 130 utilizes the bit
sequence represented by these red components 912A, 922A in order to

detect a possible overflow situation (R + AR < 0 or R + AR >31).

Table 4 below lists the possible overflow situations that the detector 400

responds to.
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selector or nultiplexor 140 to selected the decoded

bl ock representation generated by the auxiliary
deconpressor 300, otherw se the default decoded bl ock
fromthe default deconpressor 200 shoul d be sel ected.
10 However, we can do nmuch better than that, by using
the fact that overflow can #appen in 16 different
ways, and get four bits backa that. A bl ock
decoder 130 that operates accor g to this principle

|§um1barstrat ed iR Fig. 9B. Thi sxRJIecoder 130 1 ngligdes

a IIUUU UUL Ubl Ur 150 t lru.L ‘vAvaS nnf nr annf I n t hp
p?ecedl ng enbodi §Ent of Fig. 9B‘4Th| s node detetltor

150, thus, identpfies 15 the pargicular overfl ow
i nstance. The operation of this detector 150, when

| emented in séftware, can be-dccor di ng to thd
fal | ow ng pseudojcode: int get4BackBits(R AR) {
if(R==3 AND AR == -4) return O; elseif(R = ?AND
AR - 4) return 11 el seif(R == 2-AND AR - 3) 25~r2eturn

el seif(R == 1;AND AR -4) retarn 3; elseif(R
AND AR -3) return 4; 30 elseif(R == 1 AND AR - &)
return 5; elseifPR == 0 AND AR ~4) return 6; 3%.
efsei f (RO == D ARl == -3) return 7; elseif(R ==
AND dR -2) ret ﬁtrb\ln 8; é 5
& 0 -2 -2
9 0 -1 -1
10 31 3 34
11 31 2 33
12 31 1 32
13 30 3 33
14 30 2 32
15 29 3 32

Thus there are 16 possible overflows that can happen. Together, R and AR
represent 8 bits of data. Thus 28 bit combinations are really possible. Out of
this, only 28 — 16 are used to represent color components and the remaining

16 are used to signal the auxiliary processing mode. The decoding process

could look something like:

Jor all blocks
codedBlock = getCodedBlockk();
R = getRfromCodedBlock({codedBlock);
AR = getARfromCodedBlock({codedBlock);
if{fR+4R < 0 OR R+4R > 31)

decodedBlock = decodeAuxiliaryModefremaining55bitsoffcodedBlock));

else
decodedBlock = decodeDefaultModefcodedBlock);
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5 elseif(R==0 AND dR -1) return 9; elseif(R == 31
AND dR 3) return 10; elseif(R == 31 AND dR == 2) 10
return 11; elseif(R == 31 AND AR == 1) return 12;
elseif(R == 30 AND AR == 3) return 13; 15 elseif(R ==
30 AND dR == 2) return 14; elseif(R == 29 AND AR ==
3) return 15; ) 20 Thus ouss decodi ng pseudo code can
t hergrge changed to: for all blocks codedBloclc =

get CodedBl ocko; 25 R =
get REVSResedePlock(desadedBlockt) ;  dR =
gepRfr onCodedBl ock(codedBloclc); if(R+tdR < 0 OR R+dR

> 31)’ decodedBl ocl ¢ = _ _
decodeAuxi | i ar yMode(r emai ni ng55bi t sof (codedBl oc7c),

gg&%ﬁ%&g?%ﬁqk { R %Fi?%?)%)e(g%eg%ﬁ%g)gf %gfge’o%lvoscikugtion, it commands the

st srledfer ate dBhiviphésac odedB aelred 38e 8RN lb%)?li Yepresentation

E %e%aeg%eﬁ;jﬂg?gﬁg a\l\lﬁti igr\gfedécnorﬁlggeaslso? %O%l, to%h(-t:r?vilélg ?che %refault decoded
block from the default decompressor 200 should be selected.

However, we can do much better than that, by using the fact that overflow
can happen in 16 different ways, and get four bits back from that. A block
decoder 130 that operates according to this principle is illustrated in Fig, 9B.
This decoder 130 includes a mode detector 150 that was not present in the
preceding embodiment of Fig. 9B. This mode detector 150, thus, identifies
the particular overflow instance. The operation of this detector 150, when

implemented in software, can be according to the following pseudo code:

int get4BackBits(R, AR)
{
iR == 3 AND AR == -4)
return 0;
elseiffR == 2 AND AR == -4)
retum 1,
elseif(R == 2 AND AR == -3)
return 2;
elseif{R == 1 AND AR == -4)
return 3;
elseif(R == 1 AND AR == -3)
return 4;
elseif(R == 1 AND AR == -2)
return 5;
elseif{R == 0 AND AR == -4}
return 6,
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node conpared to the 55 bits of Fig. 9B. This solution
has one drawback if 5 the function get4bitsBack()
shoul d be inplenented in hardware. In such a hardware
i npl enentation, the function should be mnimal, in the
sense that it should have as | ow conplexity as

possi ble. Having 16 if-stateents in hardware can be
far g appkj cations; Therefore we wll
oo'glgg“gjr?Rb howwla?]g@can e made nore efficiently. To
do tralgm e take another look at 10 Table 3, and

\ e Table 5 below. Table 5
% fdﬁ O s a%hARbitzlo bi t 4310 New nunber
O 3 mﬁuﬂﬂ@il 100 1100 12 1 2 -4 00010 100 1000 8 2 2
3,1 -4 00001100 0100 4 4 1 -3
6%i~%% éfﬁ@Qgé? -9 00001110 0110 6 6 0 -4
OOOOﬂﬂﬂﬂlngO O 7 0 -3 00000101 0001 1 80 -2
OOO?E%& '99%2 2 9 O é 00000 111 0011 3 10 31 3
11 F15E AMBARIT3) 2 11111010 1110 14 12 31 1
111124004, 1401 13 13 30 3 11110 011 1011 11 14 30 2
11110 010 1010 10 15 29 3 11101011 0111 7 What has
be&FaitRE et AN AREt 2t he 5-bit col or conponent R and
the bt 1715 color conponent AR are treated as a
conbi ned 8-’bit word. If bit 0, 1, 3 and 4 39 are

exeretBa= 3 AMA 4Rt d) (next |ast colum) is
obt a,jep,?g”y%en converting this 4-bit word into
mal s,

deci it covers all nunmbers fromO to 15 exactly
elseif(R == 30 AND AR == 3)
return 1.3;
elseif(R == 30 AND AR == 2)
return 14;
elseif(R == 29 AND AR == 3)
return 15;

Thus our decoding pseudo code can then be changed to:

for all blocks
codedBlock = getCodedBlock(),
R = getRfromCodedBlock({codedBlock);
AR = getRfromCodedBlock({codedBlock);
iffR+4R < 0 OR R+4R > 31}
decodedBlock = decodeAuxiliaryModef{remaining55bitsoffcodedBlock),
get4BitsBack(R, AR});
else
decodedBlock = decodeDefaultMode(codedBlock);
end,
storeDecodedBlock({decodedBlock);
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once. Thus, this can be used as nunbering and no

conplicated function at all is needed in order to

obtain the four bits. Instead it can |look like this in

5 software: bit Vector = get4bitsBack(bit7, bit6,

bits, bit4, bit3, bit2, bits, bitO { bits = (bit4,

bit3, bit 1, bitQO; 10 retussn bits; 1 In hardware

thhg is a box of wires, 8 wires go in and 4 go out. It

is the sinplest pOSSIb|e kind of logic (no

transistors at all, only wring). This is how 15

g [ ; ] nent ed, i war e.

SERR) KR iy o hoth o TG Rl bR SRcBle o Tat 107 the awdliary

awdﬁdiqﬁlgpaﬂ:dt tui kh@fiﬁobﬁitmlﬁﬁ‘lg 'I'SB]]BSThIsheolma hdeloget @fawback if

ofy, Fk B h been .r Iace W th

e bR YRRk SBT3 ten! P v 1o such

a]maardwaﬁylmpﬂdmeni@tl&h,gthelﬁﬁudddm&&dh@lﬁeﬁe :iPAS8I1,bhethe sense that
the overflow detector 400 for the

PP BT S5ooH GEPIGHY oA GoSHAS qBiBRisr st atements in

|h1m1dms ozt Bl ger too"@% fohabnadgsplidiaidiRd T‘Hé’xr@l%?@ e 911 look into
t.he CF‘l or codeword to the red conponent of

HFY dPEhERR b pepreTHbcEmidy d'or ﬂ@ﬁhlﬁar‘ﬁ%lt%@ gnpther look at
tble GoBRAr RhdISe A3dmé a0 getT e TAERIS pEIFRAAr at or

i nvesti gates whet her the sum Is 25 smaller than a

m ni mum al | owed property threshold Ti, e.g. 0, whereas

the second conparator invesfiga mhether the sum

exceeds a maxinmum allowed property threshold T2, e.qg.

NumbersuleTi ABr  SUMHTRH 3 Red nodpdebitva | @onpar 4t0L 0 New

450 outputs an overflow signal to the OR-gate 470. b

This overflow signal is then forwarded to the number

mul ©i pl ex8r of4the bl ock deCaedtpwothat sel ectsi30ot he 12

auxi,l i arydeconpr essed bl o o overflow signal is

pr 0\}| ded fo tRé OR- gat e g)%),lot{ﬁ‘g represents %‘g%@ the 8

default deconpg essed bl ockoshoulsh be sel ectedipy;the 9

plexir 40 By |nvest|%atin the fourth colum in

Tab e 4 ih more detail, oR@URStI®&es that the 0100 4

sel gcti ongbetvgeen defauItO@@gquﬁjliary conprq?féﬂg 5

node actually does not have to be based on all the

bits of the red conponent 80801tIH® col or 0110 6
6 0 -4 00000 100 0000 0
7 0 -3 00000 101 0001 1
8 0 -2 00000 110 0010 2
9 0o -1 00000 111 0011 3
10 31 3 11111011 1111. 15
11 31 2 11111010 1110 14
12 31 1 11111 001 1101 13
13 30 3 11110011 1011 11
14 30 2 11110010 1010 10
15 29 3 11101011 0111 7

What has been done here is that the 5-bit color component R and the 3-bit

color component AR are treated as a combined 8-bit word. If bit 0, 1, 3 and 4
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codeword and the differential codeword. In the eight
first entries inthis 5 colum the bits no. 7, 6, 5
are always 000bin and the bit no. 2 is always |bin.
Correspondingly, for the eight last entries of the
colum the bits no. 7 6 5 are always | | Ibin and the
bit no. 2 is always CGbin. Th¥#s, a node sel ection and

oyer {dipaitdgt acd e mfcﬁ"a Q%ngéﬁcécﬁ‘gnﬁﬂ i¥ dBtained. When converting
investigating these f our bits and do not have to

cilbvip #-bitawprd Ut dwxmﬁ@,twqu%%n@@b% f-rpgi 01(§<B 15 exactly

dALch%i:Iroh?:I » h?s':egﬁsﬁéokg r%é??ﬁg{c%sgo%g dﬁ ﬁ:%fcéc?%nctlon at

pali e npeded Aafardst tmefaaisdttexfiurshive Imtewwa@é@@{ like this in
4 recelves the bits no. 7 and 6 of the conbined red
?ﬂ%p word. |f these bits are equal the negated

XOR- gate out puts | bin, otherwi se 15 Gbhin. A second

negat ed XOR- 0 0 r t its
P0e i ou BT A BT Pand18) Phae bl BUrk
"bin if they are equal, otherwise Gbin. A regular
O?—,gat ,46 i.S. use or conparing the bit no. 2 wth
oné”‘féf= g? bﬁi gbfo*6 5 bit no. 5in the figure.
|fr&tﬂ?ntb\’h§ bits are different, the XOR-gate 460

out put s I'bin. The (negat ed) XCR gate outputs are 20
florwarded to an AND-gate 480 that outputs an overflow

detection signal if all inputs are Ibin, otherw se it
out gut S a default node selection signal. It is
dnt herdaexsd thip the peesdnwitesy Sntiliss gpdr fngst gpAut. It is the

aﬁgng}gs% ;f&%%lg klﬂﬁrcﬁ'l 1¥g e(n%%&n%ﬁtdrjs éé{sx»ﬂf acfﬂ%e n1rHH§] This is how

g, exa 0SSI tations
qjet#hﬁsﬁam{f boMcUéieem@iemayteeb(mah@dvgamheF‘lgat% iflugtrates the
uni t AN u Ve 0
srteﬁﬁ bg%f‘?‘eéec? 8rrt oggl%ge 1'%% Ieegﬁrr]g% n{lé{q@tntﬁﬁ{s the mode
hestedoaiciadg. BB hbersmm bken mplmm:luctrﬂ;h four connections but still

| ement at i f overf.l ow defector, the second
I"ggﬁe‘c?r\'l?"élsgg?‘? gﬁfdt%teh xR B1o%i§ bi t s associ at ed
with the sum of the col or conponent and the 30

differential color conponent and the di renti al
d8Bor O éowﬁfﬁsc%@oggl%?%éwiqrapn%%pf rirgl (ﬁverﬁow detector 400

QethL Bhciddecddds Mg CQRW@@@ aft‘h&/ dickddtst Ei@t)eﬁmmdes an adder
portion of the conpressed gr esentatiqgn in_th

d%]f%uﬂhataﬁddﬁhéhauﬁd|%ﬁrytppr|rqn‘qf)ofm§ &, cplosERPVary. 2 e red
d‘{%fr?ér eer{?cef) "Iﬂl& dﬁgfﬁg @l ¢ %ﬁé@m@dﬁ ST LS iSOHRIN #bvided to two

can _
comparators 480 450. The first comparator investigates whether the sum is

smaller than a minimum allowed property threshold Ti, e.g. 0, whereas the
second comparator investigate whether the sum exceeds a maximum allowed
property threshold T, e.g. 31. If sum<Ti or sum>Ty, the respective
comparator 450 outputs an overflow signal to the OR-gate 470. This overflow
signal is then forwarded to the multiplexor of the block detector that selects
the auxiliary decompressed block. If no overflow signal is provided to the OR-
cate 470, this represents that the default decompressed block should be
selected by the multiplexor.
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used for useful block coding purposes. In the default
node, we now can use 5 all the bits of the two
codewords except for four bits 981 of the red
conponents of the codewords that are the mninmal part
981 of the selection portion 980 that can be used for
di scrimnating between the t¥wo nobdes. However, in the

f Qﬁﬂ%lﬂg&@n@ aNE fFORHN ddl'Mﬁ'ﬁ{ 0eLER 4 Fn ﬁﬂﬁ‘eoéettaneo e notices that
10 co nents (red in the exanpl es above, ot

g Fﬁe}q%qoﬁ A qi‘Ff@@lﬁ gid parxiligpl ¢(E‘dpr&)ssgm@ennodn actually does
bl.dé:%)h&}ée b 11Ny fsg@' on p&PP(iﬁg UL o‘?‘nth%eree tcf?{t]lgpecg%erbts of the color

i nvestigations o € col of ¢onp
r @gdgwqrcbra@éh the ediffereputialt hodewgbrdal In pxhesmghe first entnes in this

AR5 1?5 ZaﬁhSaarsm upv]ta;yg\rbé)&llbpsa lltgr\gl;mo "9is always Lvin.

or conponen
sﬁB@irreSIpentiEIgly,efcg thre, eiphd last bnodegonend cbhﬂhnl thd8lts no. 76 5

CuRLHiPIRY [ Setpeth saental TeC e 8 ST
coizcc:ﬂoande&bflbﬁrc&ﬁi bel deedrisas b %ve&@&tfh% H?f%é fo bits and

ﬁU{l poses in the default npde and in
PP aRE R B oo ne s imovivie thedea GBoRoIdRat  t he
two first bits of a color conponent of the color

7 and 6 in the conbined word) are

cllgde % &bl ts no.
’Wa?rfd JUEHPIRfCY Re PossiPle dpaiernagtatisino of cideporerilow detector of
OIV@E;f baws 9@hﬂ'§at jisf bé(‘@ecﬁﬁﬁ frs Reidp e, Whakst Hgg%t%&egkpc}uswe OR

%ggnent will not overflow we have to force
¥ §E ¥90masives s DBS rio, ¢ amil tiro&the témbined red component

levélecf n@th\é@é Yhifd Eré‘%gugi tg %ec%t%l P o?g%g:f orlgzteq%t??]@m’ otherwise

equal to bit
Trirs f‘mémfsld hagaﬁ’edr XORe gatex #HHD aloyrespfoddmglchdr@gm the bits no.

Ftrth's e iEh-eh D% P udeicltuTs Hemoft thy are eaual
$therwisorthi-ned reglilar XORpgAERM G0 \A@mcdl:m- ddiﬁﬁsnh@qhe bit no. 2
%&5’%111 n%r é%[%z teoéﬂs fggﬁga u@ gwgzth%gagl oaq}ﬁpj 1,rgHrtg? VI f?hfdgwo bits are

|dmffwﬂen¢htlﬁoXbRGg&tw 480 RApRENent STIRY Bldhew) X@Rté‘ét% outputs are
iary payl oad ‘portio

di I
gﬁ? rﬁigggtgceg{ E&?ﬁfon I gg ?;r?l[aig ouiputy an oppgflow detectzon signal if all
IMPUEORRONEN b thERYREBNLALHIOR, 5 WBLRAY éatd%fs%g \%B&; eig?{]ay

modes in addition to the default no
particular auxiliary node is identified through which

€0 h@ G RIPRARE Nh{ Sthet E?ése?i\f ) %Lf?t\,’i@g) thalt g%lgg bsl 0A and 10B should

i mpl erent’ation,” there are
BN A1S Giesnt lest ilesuktiven amt non- 11m1t1r1g, examples of possible

implementations of the overflow detector, By exchanging the gates and units
of the illustrated overflow detectors to other standard gates, further possible
implementations can be obtained. Furthermore, for a computer
implementation of the overflow detector, the second last carrier bit and the
two sign bits associated with the sum of the color component and the
differential color component and the differential color component can be

used for detecting an overflow.
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5 auxiliary node. However, since 258 + 258 + 255 = 259
+ 255, there is a choice between one 59-bit auxiliary
node and one 55-bit auxiliary node or two 58- bit

auxi liary nodes and one 55-bit auxiliary node. Fig.
11C illustrates another solution for the two-conponent
inplenentation 10 that al so4ionly has two possible

pay Flo ;ggﬂ o F@H@iﬁaﬁggfﬁ% W%l Llﬂstf@ﬂ'c@ léts “ﬁl#{zo;} X Hjlé ag%mpresscd block

c IBEIERtaHeR motheodefrafaﬂbmdm gwemarjc (ﬁl’mmh endd @ arespectively. In
altpe d%fﬁ{lftl 191\‘_‘{ QHtalfj > piQlin Q%/ e tt;r.l% a(xjacfJ ﬁcffeﬁ,npal epggord can be

basi cal | net & CWo 17D
F,Lbeedlfpg us;aﬁiﬂsblonkamshmg] @Mrpﬂ@esoflntiﬁ’ne difaslt(ofe, Pletnow can use

n 0 h efy onent I'S_no
p%él ?1? i iﬁgé I:agcég gg?rﬁ}gl e?;%?Rfe?%‘??gﬁﬁeb’é? ha$l of the red
bicompometrtie of dthﬁ:_ Lcmdyswor@é SItfiat thhf tt]Hi)el: K'mﬁlﬁ’ﬁlab@aﬂﬁ@glg&f the selection
u [ a is auxiliary _node
I p{%?%?j LA disgymires e iebdingmo modes.
pur poses. aUXI liary node (TT-Rg) remains, in
V\@ieorh t he. gTﬁfn conponent but not the red conponent
Fi6tes 1 THS e Rt b anst eabednbystigniedt if gane myf the color
th whet el 8eMNheQ PytnRr
m %HEE; por?rl on 984 (iﬁ%}%}gé qabt%%gr go? the ﬁflﬁflg)%élcgﬁehkewlse be
a

i FPH e &5 FK1g bluglcover Oéﬁfﬁleh@nPerEhbﬁt C%Sbofextended to

t ievestiod sam | poelelNy ;

R SSCBERTRITGR) UL Bl Bl R . Lot o
ough eBnpetrdble W@lnal‘tmn&amom siiahya mmmaﬂ Iq:noﬂﬁel eollowing, a

t

i R0 B R i b SR B 5 v
cmﬁnems tleaih isowet faverilowadhiis llenbtdd m&ﬂulchpitﬁl savel) e.g. R, Fig.
O SRS Bl A TRIBRs (et o0 WD 2Pl lewords that
nmfebe (uded fonesding puhpadesanl theatga R AHdE QRRIOREH: four different
over&lo TT r@, TT-RgB, TT-R&) can 30 use a

%on of 57 bits, three nodes (the ones in
mhlch precisely two col or conponents overfl ow,

F&-r B, TTrCGb, TT-Rgb) can use 54 bits and the
ﬁaﬁgﬁ‘ieﬁigaﬁ%f‘e thah t%ﬁi 1P ditst ddtsoe! conplsmesempoeeht ovisthe color
(chlet@Pd (GRR H8E7 2dd M LS. thE3cohBEI& %rgﬁlﬁgg?%%ﬂays equal if the

anot her pOSSIb lity for the tﬁree compon
£9TTesPonIing eolor e@npoIRing, ovErfowknThhbsifsi¢ aat tolbe sure that the

(HEER BRI il €85 AHEbbEARY HIRYSS force bit no. 7 to differ from bit
no. 6, i.e. bit7 = bit6, alternatively bit no. 7, 6 or 5 could be forced to be equal
to bit no. 2 or bif7=hit5 or bitS=dit6. This means that for the auxiliary

modes (TT-rG and TT-Rg), in which only one of the color components should
overflow, we can only use seven bits of the 8-bit combined color component
word. For these two auxiliary modes, the auxiliary payload portion is 63 — 4 —
1 = 58 bits. Finally, we have the auxiliary mode, in which both color
components overflow. In this mode, the corresponding auxiliary payload
portion will be 63 - 4 —~ 4 = 55 bits.
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but these can use nore bits. In the first node
(TT-r??), only the red 5 conponent is investigated and
this conmponent has to overflow Four bits are

required for singling out this node, resulting in a
payl oad portion of 63 - 4 = 59 bits. In the next node
(TT-Rg?), the green conponentz has to overflow but the

red t@ﬁﬁ%&eéﬁm@%ﬁeﬂﬁ)ﬁnﬁﬂ%feh%ﬁoré ik/elh%vé tﬁkées a]%&ﬁ ipry modes in

@gwredfor dentifyi'ng this node and the
glitign ¢p| the d@fa}dé 1ggde, gnd whehs the pﬁ@rticml&lmawcuhrmiy mode is

aﬁ%&@f@o ﬁTRﬁ@Q ) ool yccgggog%ﬁﬁﬁc%% ”%%rfi%(ﬁ)t In this

r flow e red conpo
W@Iﬁg@@ltaém, tihtr@aﬁe @158 ﬁhié53 grse rbuoomn@manﬁom tidai98ssult in an

C

use 1%% IBéentl Vi nar’t?% @ Qé’rgﬁg%% ?’99[%92 glf‘%rﬁdls a choice
pbﬁtwangw. one;ﬁﬁ httsamshhﬁfy molie add ond Sﬁfm?thﬁukﬁiarjl%&@e or two 58-

evident fr 1A to 11E, there is an
%boarl‘f}ﬂ Y™ glmgc—ﬁréjc?n%% AP R TP9Fy nodes to
enpl oy and how rrany blts to use for bl ock coding
p ese si.nply by sel ecti ng one, of
Hb%pé&fﬁéaﬁ%tﬁﬁgﬂ §<§Pi1%"é<an 4B Ve tworsaRreRsBinimaplernentation
Filgg. alsbAondy ks t%Q) QUIBIRS Sh@fliaf) Gnodds, | HlystAdt ‘?ﬁore useful

| gssy) net hqd, of encodi ng an i e according to
Fé’é%‘fﬂryu rdRedbRits) in dheifirst nepds éﬁﬁrpstﬂés rsdocomnenent has to

| GRGEOWS T%%C@@Pﬂ%%%&nerﬂ' Mgty &k?ﬂ&n'ﬂif@@éezsgﬁo{ HBE€t0. Thus,

bl ocks. Each” such i mage bl ock then co
n’ﬂfﬁtbagﬁl@alimg@ténen@m &vo m@d@a:ﬂ‘a‘arreuamiga"rbrg;éﬂom.mg 11B. This

t d b t icul ar
B4 oty DAL tlol 8ot LRI Bbepg o onser
tlbi@ @‘?fmtbaﬁﬂdmﬂ itba a@uabtvaluemof et odingr par tOn ufhar contrary,

' ck3|zesadca e a ied to [ e .
b ockhﬁaw hg 2B ufﬁa d‘ése%é? 8%@%%? IDHFRS E‘ay{g& auxiliary
imade elrenmitatiaithensc 43 n 4p—l Bsdepedent bycadi@ig3Purposes. One

zero o ?%;p s egléglgf gﬁcvi% 6%%%%%? %Q?Ag%lésbut not the

kﬂedck@mpﬁnshﬁ mv%@@wédomvss E’moden cBANBe %Rs@éét%ta:]b? rl?weshgatmg the
us, o

e PR giolos Wous M SgaP Tt ATEGe BTl boion 384 (4 bits
thereof is employed as 111ustratcd in Fig. 11C. In addition, one bit 983 of the
red component word is not available for coding purposes but is dictated by
one of the other bits in the red component word. The auxiliary payload

portion is, in this auxiliary mode, 63 — 1 — 4 = 58 bits.

Fig. 11D illustrates the situation where all color components can overflow,
which will result in seven different auxiliary modes, depending on which
color component(s) overflow(s). Three of these auxiliary modes (the ones in
which only one color component overflows, TT-rGB, TT-RgB, TT-RGb) can
use a payload portion of 57 bits, three modes (the ones in which precisely
two color components overflow, TT-rgB, TTrGb, TT-Rgb) can use 54 bits and
the remaining mode, in which all color component overflows (TT-rgb) can use
51 hits.
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In a next step S61, an inage block is conpressed or

encoded according to a default conpressing node in

order to generate a default conpressed representation

of the imge bl ock. The procedure to enploy in this 5
conpressing step S61 is determ ned by the particul ar

I mage processing schene useg. For exanple, in

i Packman, the default conpressing node determ nes the

col or codeword, the color differential codeword, the '
ff\mére E]s]ttﬁﬂfaighy anotesopeksibitie (i;lc:bmiﬂ'mnﬁll 'r_l3§~d§mmteoa‘lc gEqutkdeon, as 18
and the . fliphit. rrespondi n in

Mherralescn B TaBot D] SHABGRPgR e 8 G 15N geiiary modes
GRACYIEAS caheudst 8idFenBds! qaetherfiwit moales¢ODefRp ofily the red
gray-scale or color _indices. The so-obtai ned gefa#jt bits are
COMNEas ds browkigadesh pnsddia capmepent CoRFTHBFt G DILs ar
‘P@%ﬁﬁlec‘i Fod g‘i‘?xgﬁﬁgt(}utsl@ﬂé‘ SRSk, e 8@t ineh ¢RI A ?Bﬂion of 63 -4 =
re gt I ma t he

resentin ge associ ated properties E] but
iSPelgigs binothe nExt meske (’I‘fI‘yBg'&)mthg,gﬁe;qrb aPIRREeHE f1es to overflow bu

detaul f cBﬁ%ﬂo?‘ﬁe%tp% . %tcg{?%ﬁ‘fogﬁ Ehe whal & bids 3% required for

sequence o € conpressed bl ock, but could :
aflerenifyatg vislsymiode| artk the grepldast popigen vGH gkidP3(sde= 58 Dits.

Ei where fhe diffhit £ d to
Thdee dEial PR apitEa ot B ot Re JpB b oA in s aflowed «
ol Oneobitr &t eseiitcarédmongparaming uvetd @80THie &it 85 of the
20 representation j ne re.i.ndheat i 0 [

G g Bb oA PR “RESHRT GO ol Bt PR ent word
td®% iarBgesdl ok @eeeirdinggthis bheledeTlael temaimipg esaylngd portion
node, In this_error cg,/ﬁ Jating step, a deconpressed
SPngEtvakas 1 bpresént igﬁsbf the i mage block is

typically generated using the imge block
representation conpressed according to the default

conisrasidttriramdhierBiesn Lfely BB, T 45 ARapRPIRAR Y g select how
%9 %%&ﬁpaxﬁgﬁgé?égit% Lenﬁ‘élo?%%b%ﬁﬁ%yobits deaestethrylock coding
u

enployrng t econpressi on or processing e )
afurphees parthicsel mpdps.osuspiyngy setleshng Ancept § ev%lpg‘églmeﬂts in

indicativ . i I4i a0} i mage bl ock
A RTBH £3T 4L PBRG ek R B R e Pecent at i on 1 s
then cal cul ated. Let Ro (CGo, Bo) denote the val ue of

the red reen, blue) color 30 conponent of inmage

é&éﬂ%ﬁ—i&% n the original (unprocessed) image block

ang, 1BdillusGateBa) (desyt methed adrerespimiiang imegal adosgding to the
red (green, blu caql or 0 nent [ e ' d
et BEPHLPE: FcbRsReoBEaRE) SR Splpl BEaniat pnaredmposed or
T iSc8MA Y a YahiBeCaninidignbleksatadt ateld image block then comprises
multiple image elements. The actual image block size to use is typically
dictated by the particular default processing method employed. As a
consequence, the present invention is not limited to any particular image
block' sizes and can e.g. be applied to an image block having 2= x 2» image
elements, or 2m x 27 x 2p image elements, where m, n, p independently are
zero or a positive integer. The whole image block is preferably decomposed into
(non-overlapping) image blocks in step 360. However, in some applications,

only a portion of an image is encoded and, thus, only this portion is

decomposed into image blocks.
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45 E2=y [IRd Rol +( CGol +IBd BoJ J (1) where Nis

the total nunber of image elenents in the block

Optionally conponent-specific weights wR, wc, wa

could be used in equation (1). 5 A corresponding

auxi liary conpressed or encoded representation of the

i mge block is determ ned i ngstep S63, by conpressing

the i mage bl ock according to an auxiliary processing

node. The particular auxiliary node to enploy is

tiyipa cekt ptaetel manetndye bhek m&gﬂnpfe@emwmcﬁndh& ecording to a

C,,,CCC, 10 S3T n, and other
et ROMBEETTHR AT HE  TOFBgBl 1 herEice g gfault compressed
pepsdseheatich ubf | itze imudel mieck f’ﬂ% eﬁioc@éﬁté | 8 YeRURS in this
for a |ven i mage proceSS|ngg§c ene, where these
RGP nguﬁFEIH ﬁ%} r}%d@%"?er@é’% bP% {R&nPAEECHAF eltpgge processing
lseBenl imeflOrF@NeRsinge t 18 PABGS b 0@4& defu b CdhBpressing mode
case, a respective conpressed bi'ock representation is

&eé‘?ré‘@@ﬁﬁ y tl'éfét &R rredeword ortheagplos u@ﬁ eaeidiiali gpgeword, the two
GRS &Qiegi%}a? I Nyd € 91‘11%@1%'1(%5(%% Skt AL @  the | flipbit.
es n scC

auxi | | ar or the 1 Pac ave been
g‘rqmsp@bdmglmrt BIC fids QIQ%@]O@STG‘@]{;IBQQM&[% | two gray-scale or

%8@ %ﬁg&%ﬂ% Qf;&dgﬂef‘ﬁnﬁgﬂc%%ﬁér tplaé/lsgcﬁ.genc%o&{ ?? scale or color

or éncodin resen
m@lceaol’[&’re sof-obtaheed ndefeull enmprssseml t‘tﬁeclbl oa):{haprlses a default
Si.n aUX|I|ary ressed 20 al so

e 0g Kk
Xﬁ% 02E0§e|éﬁﬁé n"se engé?o S5t Font %pl e&nfﬁyng and
aspricsagieng bﬂhazc kmdge atgbiafted piepeﬂidm@f tthat nhhge lock. In most
has been ress an auxiliar X
S S3RHCRD e arn el l%ﬁtp%m SobEinmodae Whole bit
kBQueRRY b ask ReRijross<ef bldke, QQifRfcﬁﬁ& %ﬂté?hﬁﬁl&elysmciude a smaller
smal l er_ than the_default payl oad  portion of

gerien thesvp e Big. ﬁ%cwh%tﬂée thEhig r@%%é@egm @rmt part of the

Hb&ﬁﬂtg éagg%rg&xggba@goFonpressed bl ock may bel ong
to both the auxiliary payload portion and the

sel ection portion. In a next step 564, at |east one

BTN nk&P r@@gnt@@ oﬁn' %}"ﬁﬂl Qgg%ts@ﬂtatm erc%ﬁ{ulated This error

representation is’a neasure | cative of an i mag
REEBttatiopr &5 entatdsome G@ixmc phteed immiaigh quab&yesspwgentatmn

AR KPR D% bR B0 e
comgheesiiegl mode. In this error calculating step, a decompressed or decoded
representation of the image block is typically generated using the image
block representation compressed according to the default compression mode
in step S61. This means that the compressed block will be decompressed or
decoded by employing the default decompression or processing mode of the
particular processing scheme. An error value indicative of representing the

original image block with this default decompressed block representation is
then calculated. Let R} (Gi,B)) denote the value of the red (green, blue) color
component of image element ¢ in the original (unprocessed} image block and
R, (Gi,Bl) denote the corresponding resulting red (green, blue) color

component of image element i in the default decompressed block

representation. This error value can then be calculated as:
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representation of the inmage block is typically

generated using the image 46 bl ock representation
conpressed according to the auxiliary conpression

node in step S63. An error value indicative of

representing the original imge block with the

auxi |l iary deconpressed bl ocksxepresentation is then
cal cul ated. This error calculation step S64 is

preferably performed for each 5 auxiliary conpressing

mode and each auxili,ar mpressed black, if several.

Step S65 then sel e § i’[ QﬁR@?*"t g”é}e?éﬁf?{ ~&ohpr essed (1)
bl ock and the auxiliafy conpressed bl ock(s) to use as
coingree 85 ed the ptoask rfvatiben of dinddee elettgtiignin ith@gklock. Optionally
bl ock. This conpressed bl ock selec%%gn i s . perforned

(FQERPTHA I Wi‘%ﬁs G dfiE 5P BhEe Lseddrdaarton (1)

steps S62 and 564. Thus, in this selection step 565,

t he conpressed i mage bl ock that is associated with the
SheIarEesPoading  FeRTEEE SHEPHPSES 9k | anqosigdagepresentation of the

GommEesRet Rl CelereREaSRNRh Wh3, B SorhBsdlsiSs Ithel iRhge block
the "conpressed bl ock (out of the diTferent conpressed
iceerdingdrerm ey liamyaprasessingappresehhe pasticyiargppsiliary mode to
i - Wil : |

o B et o e BFRa s Haagt hac: cCc
TS| PQOMLr @ddnshocknan diherypi 4al hashéesal etibed in the

s A e S
giteectiathden drhoessibgpsdfisine 20vidries thesr ecul8ps6 bavoliary modes
pensitls Bo% d el b aabePitg 1t BpoedBR i BRAES plook. 1n such o
sabenatrespddiivel tdrupteakadhloyk repeedehbtids® is iowkevebly détermined

nl portion of the original I e |s be decaoded,. .

i e BTER SRERET CORE-TIRIGE BPUC RS St FOBe CXAmBIeS of suitable
GOV EEERIEs & tie APadkiahnathyeel ARVE MRLHALIRA, above in the
each image block ig first conpressed according to the

deseiiptior ophesamrgiarh deopsrepeds PfodnRlshe ceptyises @ payload
gg%ﬁgégtgierﬁﬁﬁ) H%?deﬂ’!o‘dli‘ng %?rz%i?@éérﬁﬂq% g RIr0GKrties, e.g. color, of

ording to this default node is estinated (step
S80)imags elepwttis sivephe thoak. dipwevarstsinee ithe cowphpad cogrpressed

it . I 3 1 i £ :

L
widdk decstep) byetbtastivg thaetsedlockhasbetratompressed apeording to
I mage_bl ock. However, if, the,erroy .G, e

ol 2otieR) SonBBREER iy BRI B A BERERs mode, e
pasload. pditissy of tiee coageeldalkldck shaenaller than the default payload
portion of the default compressed block. Note though that some of the bits in
the auxiliary compressed block may belong to both the auxiliary payload

portion and the selection portion.

In a next step S64, at least one error representation is calculated. This error
representation is a measure indicative of an image quality representation
associated with compressing the image block according to the auxiliary
compressing mode. In this error calculating step, a decompressed or decoded

representation of the image block is typically generated using the image
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conpressed according to the auxiliary conpressing node
(step S63). The so 47 obtained auxiliary conpressed
bl ock could then be directly enpl oyed as conpressed
representation for the inmage block. In a preferred
enbodi nent of this inplenentation, an error netric
associated with representingst he bl ock according to

tihi N mde ] i ymat .St e ), err
b8 MR PRSP EBIATREEO RLD, ) F Bression
tiands hinl dtgndal. Aheedef awdlticelridicatiet f crepréderithey the original

auxili erg metric,.is snmaller than, the thresho

Siinee Bl Wi e ity AREomBretn blol: FluErrktign is then
@@a@ﬂdsed hehishereshehtbuiatioh SstspBd4eis phélrablfepdedabéd for each
errqr, metric, the auxiliary conpressed block is

R HRFHCHRBTERSER Mmede ant cash dasiliamecunprisssH egk, if several.
the i mage bl ock, otherwi se the default 10 conpressed
bl ock will be enpl oyed (step S65). This procedure can

bRtenx Befd&den oselprisc #8uchi oh ther eeferdih comepressedi Blogk and the

Blig PIrthRe BERD, 6 LBsU bl BRI SBidsblitation for the
dqlﬂf@ntemagdwbm(aﬂ‘dgs coBBreaesl hlovk| $ﬂimt}orois pheformed based on
r t
JuPositoP [Eptodtinialibale "PAMERAP A AGERL BPS dilt 8L Thpsp, in thio
asehiohiginesiepnpb 8 s sleel congpresahimbigo rblaa:id thas i gdssocaat&ﬂ with the
i c.h r the jorit f .
n%g%lkest e%‘cfﬂr reﬁgg%cgftﬁ ?} ég s&Ietct?é) g8 c@;?rrg!s%%q gg{%{eléepresentatzon.
pons r¢salts tlyl) thuitl the bempRessed blc&ky(d‘mgﬁ” e tefSdredt a:lt’ompressed
and error netr

further co ess representa 0
oS Febe Rl Rl b e TRl Meootetil tRefoudEy will be
i s@ldcled fzﬁfﬁt@ 865, Nige defauldr A0EQjorttyPHT ahé Mn{k’gédbﬁﬁzks of the
sone i mag ocks sonewhat. nore poorly than the

HEje8F ttlg%e 6¥ef"1“h]ﬁgj~‘é’%lﬁéﬁ§§§d gek axidlnjirdcalist b@dﬁﬁlac%é in step S6S.

RessdRl-e ihhatertdlg bigae tﬁbé‘é’reﬂt.@ (bRe MBS thB) QRkS1iARe Bnpressed
simlar chrom nance but havé different | um nance.

Theddshhisdexs sehgted iméhishetepdifir-essed by the defaul t

node with high quality. Sone bl ocks nmay, however,

have dissimlar chrom nance and are then typically

ffinie puoicedbie 36! twofitedsi ppfataly arepeakdd ifar yakiodeage blocks

%gn&fht%‘ n"i"thg rd%%{g{n (s APSRIPEEE! B ls S0ERRIBARS B rated by

the line L3. However if only a portion of the original image is to be decoded,

only one or some of the image blocks will be decompressed.

In an alternative implementation, each image block is first compressed
according to the default compressing mode (step S61) and the error metric
associated with representing the block according to this default mode is
estimated (step 862). In a next step, this error metric is compared to a
quality threshold. If the error metric is smaller than the threshold, the
default compressed block will be employed as compressed representation for
the image block. However, if the error metric exceeds the threshold, the
auxiliary compressing mode is also tested. Thus, the image block is then

compressed according to the auxiliary compressing mode (step S63). The so-
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according to the invention, the properties of the
image elenents in the block are first investigated
and a conpression node to enploy for the block is 48
sel ected based on this investigation. In other words,
the i mage bl ock could be regarded as classified as a
bl ock suitable for the defaudt node or the auxiliary

'@%n(&f &Bﬁh&ty Egﬁlﬁgé%d %lgcﬂoc%%ﬁda{ﬁ %8 oﬁ rgct@y employed as

mul ti pl e such nvesti
rompressed seppetitgtion é(sreﬂleonnagebﬁwd:h &t | ﬂmﬁemﬁd @inbod1ment of

o e ne R ch Ol T BHAE rBLA B e, vl i Baeriipe the block

spaoeding t this &)umhéi@pmdd&elst @fgmiéﬁls gder %@SEEE %trk&nmetnc is
rate ressi

b
Sbst TSR 1 SRR s Rt PRaLrh th e ety prror motric
df elpe hasiltalyl ot ro€ aidtE6 N9 RESa IS %%m%@%&%dd& FEhfs, smaller
ié? dﬁgggdkﬂgton whi ch nDde that is 10 actual
8c SERCPFHRCIpoF EXehtdsstia ﬂtﬂf%‘ho%tbtﬁds smaller than
HBprRFLnt: ol RELEA! ghd Q@xﬁ%ﬁ%%ﬁ%re@@é@fuﬁﬁ%‘ '%g%erf@éjcgg and used

This selection portion setting is typically per
& PAGATRESh FpPEessniatiqn deediice impge pelpekc witherwise the default

thgnsletad bidmag Be% rm’gyoc &étgﬁ 5@;{} re sel ection

portion can be used ng. However, in
the auxiliary node, at nost a sub-portion of the

%ﬂi@ ho&y Eég%ec @Qt&%ed ]ch %ﬁ% %e&rﬁﬁeg}olil‘se%an one auxiliary

encodil n renal nder o e se
ﬁmdﬁ dh qoh:éqh magoasmblbetosa‘ae blas esd ron qtinEty dhiesbbld fier the default

PR B R o B P RERn ot on 10 be

generated per image bl ock and does not require any

tror nmetr.ic, estipations. This si rrpllflcatlon conmes
REthE BREPT o (s LIt aft SEPESLT FuBPretPedoroRuREng to the

atfatuite nemgethi oslserabalt-3RL 664 a0 B tRan oﬁ%} 'a”§1|ngle compressed
for nost image bl ock a

ressin g wever,
EOT PRGR A EpFBA S BRERBoE M e B8P de @B Betb fnthmmajority
6f BRICksPYOAIPUSREL 9ﬁE'd&9aﬁHernBHQH§PE' %ﬁxﬁiae&&? xnggghty ) will the

el epents in _the block. The defau onpr es
%‘&&Hlllamwo%ﬁérf%@dn@n@taef}gtbﬁ Epgprasso pornmmtabze)n and error

seenphifiad Békéﬁyrgb&iet ail with reference to the

t Packman textu processi ng schenme. Fig. 13 is a
flom1dlagran1|IIustrat|ng t he default bl ock

£OTRLESBLAE SLERSSOL B Byt hdofedl$hE! 't etautt mode
typically handles some image blocks somewhat more poorly than the
majority of image blocks. For example, it could be possible that the image
elements in most blocks are of similar chrominance but have different
luminance. These blocks could then be compressed by the default mode with
high quality. Some blocks may, however, have dissimilar chrominance and

are then typically more suitable for compressing with an auxiliary mode.

In an alternative implementation of the compression of an image block
according to the invention, the properties of the image elements in the block

are first investigated and a compression mode to employ for the block is
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continues fromstep S60 of Fig. 12. In a next step
S70, the color and differential color codewords are
deternmined for the inmage block. 49 1In this step S70,
the average (24-bit) colors of the two (2x4 or 4x2)
sub-bl ock of the (4x4) image bl ock are determ ned and
guantized into 5 bits for eagh color conponent. If

t Lff c 2 two.quantized average

8oL DL N B Ul 3501 85888 biooc coua
RieBrEaciedennr dassified sasl sablat] stitabbed énoitle atdatitemode or the
g";felfs;%ig oﬁ?r;w. y ee &%ﬁg%c&%@%hégﬁg\% | Pz}e ﬁ]gg%aggeodr ransultiple such
dinblegenthl isedewardn soll®fesaly) asakast ghre9, thdled on the
the sumof this differential codeword and the )
ﬂa‘m‘?%@l A\VEeaorD (W syRetHacs greRer ) 68 khe dmage elements in

thes@old? Ishacaupit isatk colhRr Bfoddiey f kpade). 10 Bl et step, the
(=col or codeword) as possible. I'n & next step S/1, the )
i Goreprsisegd dsaessdation afsief Bragahdlackois gbnenadek Pyacempressing

Vil . =y f i ] r :
AELLUER TR BB AR A R NS, 708 S basicaly
\Eirrepohds toastispsbl br Gl inFig. theldpestlifg ontwhivh t®de that is

| INg to the smallest error value) nodifier
gé{ecttﬁaldg%glﬁf#?er val ues of that set are found. The

intensity codeword associated with the nodifier set

s 1 h d_as.int.ensi devor d. ddit] h
hecAeteyBfaP et Sobyiar 36U fenmBodCiopcrifleats "fhe selected

rotigreesingalmede.oThid escd@itiodr epogtiber edttimy tise typibaex performed
S uengﬁ1 in step S72. An intensizﬁ/ i,ndiax S zel e(ieted_ .
s Ahei AAGETCSNRI RSAEIT S EhaBPGHIET i ERe jdefault mode in
safienahieCahlise sélesssn PortoRYeaBe ideel 4#-bibBk &ncoding. However,
preferred enbodi pent, the sane procedure S70 to S72 1s

dartPredgliery Wade tatemprbaksul-Pppdern of thetsréectips gertion can be

ifretipe Subshliogkegaph hadi aer?éo%i‘?ng.f T&%ArethBBHfRr of the selection
el enents, the now fl |§pedd sub-bl ock w Il have a size
#ss

oridse thadwo® bt sge andhoivele ok frafiesub-portion.

sub-bl ock orientation (flipped/ not flipped) that

results in the smallest error nmetric node is chosen.

Thés maprhodentadivn ooyt fanudsest @ siighp cB86PrefsiBingrept@sentation to be

to. t t_the |um na is later .. ..
FERATL o T ek 351 AR LU AR08 Sl ) timations
Ghds eshplificdtien basescdl e dstidia pestibiguaniscizasifontion” of some
al |

Therefare, in.an alternatjive conpressi on. approach

BTG ghtdee WM 434 03kt PhrrSretiarE SiiPissatie mode.
Forverag o ahost Pabge bRIcksPaTDrHce caBdbickSon mode can be selected
beforehand simply by investigating the properties of the image elements in

the block.

The default compressing and auxiliary compressing steps of Fig. 12 will now
be exemplified in more detail with reference to the iPackman texture
processing scheme. Fig. 13 is a flow diagram illustrating the default block
compressing step S61 of Fig. 12 in more detail for Packman. The method
continues from step S60 of Fig. 12. In a next step S70, the color and

differential color codewords are determined for the image block.,
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sets and nodifier values are tried out. 50 Fig. 14 is
a flow diagramillustrating a possible auxiliary
conpressing node that can be used for the iPackman
schene. The nmethod continues fromstep S62 of Fig.

12. In a next step 880, two col or codeword are

determ ned for 5 each sub-bl#ck, giving a total of
four color codewords for the inage block. In a

preferred inplenmentation, the first and second col or
cledBve sticr 818, the ederaged2fobith ¢rlet of thoptheni? b oarde2) sub-block

r t:] f I.r 0 I; fi.
GOHBSERTS| 08 Och i 380 300PDBBLd 50, it o cach
Thiler aoxiponany. Ifciepdifesémme badechstlientyparduiatitizatd average colors
ef f ive for, co Sskng | e bl acks, ,the

g N T TR Y —
odadetverd amd tthgn bestl pdi?]ﬁbﬁciRGImG&dgoﬂi%fmaﬁeﬂtWili] be employed as
chr.om nances. .the color codewards can then_ .
BRI s Bhis Meen8ofor T8 uentieL CorlpigR! is preferably
ale@rRed & WRhEtheWEmeas thidaiftdBakial QdRRIEdr £RA 8FRNuantized

the second cluster. 15 Col or indices pointing to or )
FIEERFAtAar W the éﬁ%‘)r&? blg& a5 Pepoio bes ed color of the first

otk plotof S6dLash) sdbsdispak are selected in next step
581. In a first enbodinent, each inmge elenent in the

bl ock is associated with a respective color index.

haWeyeLy sieh 87 Pr 8fLffiefs Qgé\g&'%% & ukd % AERLS Yb-blocks are
S Sl z d

resulting ¢ mal ler tota e ot the conpr essed _ _
mrcmdede%bes eanardrformed subsetxivfusthve @Buchdge trying all intensity

N ) ! : oci d.vith. '
ShEARAL Sl GrEORAHE DRSS o7 ARAOSHEHRAR B Fpp Jyest (in torms
sé contiiibtiingdtoothd enralllest edenoraduc)Amad ifi@oastegud medifier values
ne.sel ection. or assi gnnent., of col or, i ndex has | e "

6’2 }g%#r ﬁ%tqareffé?}mtdhis@e%f“ﬁ%%séﬁy F?fg OT8 BFRONIRE W’;ﬁg rtge modifier set
eganna;&qb X e udelde al‘si ﬁﬁ’lter(sli@Stbcbde@gE._ eheg:aa_itiorh,n ﬁhb]g:_if&ﬂehsity indices
sub-hl ock ¢aqu a s be associate th the first )

B el B TR e R a BT i EarEs b it 1FE ATt fétered in the
fihdst sbhashde invgep sbEIEAL irﬂeﬁﬁ%%ﬁ@@}!ﬂ% SH-tbH 08K each image
coul d always be associated with the third (or fourth

_ . )
empent wosablogk, vhdch pesheagtienide ilhsdsatendyy Heg linedd-
to contain a color index for these first (last) inage

el ements. As a consequence, the sequence will only _
dorit Rireferedcerdrodimgnéethe sanvepresssliot A0 itaaGé2 bk oukried out

Wﬁih{‘ F]ﬁeof)?éclkyﬂi $e301) TROS xfrhrec[ﬁe 0 fhe %x%bibﬁoé‘_t%é% RAULY size of 2x4
by e present 1 nvention at 'nore an one I nage

ehegerdements] e prosv dipped atuddbivickhwall dodwer acedewnf dx2 image
elements, and vice versa. The sub-block orientation {flipped/not flipped) that
results in the smallest error metric mode is chosen. The method then

continues to step S62 of Fig. 12,

However, due to the fact that the luminance is later modified, it is not
certain that the 555 color closest to the base color is the best quantization.
Therefore, in an alternative compression approach, all color pairs within +1
quantization steps are searched. For each color pair, all possible modifier

sets and modifier values are tried out.
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sl The index selection of step S81 is, thus,
perfornmed for each image elenent in the i mage bl ock

t hat does not have a pre-defined association with one
of the color codewords, which is schematically
illustrated by the Iine L7. The nethod then continues
to step S64 of Fig. 12. 5 Inf ementati on di scussion
The i mage encodi ng (i nage bl ock encodi ng) and i nmage

decodi n [ e.bl ock, decodi ng) schenme according to
t g ﬂﬂe e%tiﬁa"%@éﬁﬁfﬁah B ring appessiBlsdairiliary gemmrgpsing mode

difad REOBEHAFos YAt @B ci8nin dcBephdlS8le ltn%f;lgc%cﬁ‘ ebnBhues from step
other unit 10 configured for processing and/or

rePdiei g ilradesa mudrstar 3 ae cobul eodsavord are determined for
C@dﬂ?ﬁéﬁlﬁwhl@&%ﬁ?@@%ﬁﬁ# W fogH 8&0?3*058@%@?%1‘3?%', %Tng%%e block. In

Assi st ance ( _ e units and te one
pt deelsstasyimptemeralativs, khy. firks drld sstarat eslancddwged, and third

[ i t . bile. unit.
PR SS5 A0 LA 00k RSB S 2 TOR L bl sccond
tgortionl of bee itk eiemeats im theharb-birok, nekpedtihetigathis auxiliary

' its.. Onl ans_ an el ements in the |
RBGERAL0 WAL is O T he iy et dor, GuBRrossing image sub-
ibloely, i thie ianege elehusitsatfedhich dRedfstgbtiead 2o clusters in the

mpbile unit 1 co i ses (central) processing, unit
Faty Sottt beving JREssSin Rt encrel (g Fasgelepatewords can
whthieffitibetlpebpléscudithe toloh GrBBRIret irB¥sd 8Mnéhi Sluster, whereas
ovided in the nobile unit 1 fqr managing image and '

Sﬁﬁﬁﬁ]i‘%r C%fgq"?a‘?rdl et HARCACCORACIYEERNi ¢ system 20 i s
adapted for rendering or 25 displaying i nages on a

connected screen 30 or other display unit. The nobile

Gifler ndices PobMipng de Prapsnosiaigd with msrped tse tiver color codewords

SWANAPG GGt %gchh%h%iﬁl-o.cknfl}gi &zéagaf}’n 5196}&%%«%8 A8k 1y a first
may be stored, in particular encoded”  inage a
coomstiessddedchnnait ebinsntacc thalbhgktis ddseciprted srith a respective
' on. s er H00. according to t.he :
CONEIENOD 3000, IO OB OB ASSOIS B E eautong
FhiadleenooalesizB 0 tle confirgssest biatk easedbngativh, Aegeset of the
i tatjon of th ,

?r%lr%%%ee?%%%ﬁg(gégg% %%Eo%kr %3 raesggcnlta éci %Qﬁl’? atpree-defmed color
codeword selected from the first, second, third or fourth codeword. As a
consequence, no selection or assignment of color index has to be performed
for this (these) image element(s). For example, the first (last) image element
in the first sub-block could always be associated with the first (or second)
color codeword, Correspondingly, the first (last) image element in the second
sub-block could always be associated with the third {or fourth) color
codeword. The index sequence does then not need to contain a color index
for these first (last) image elements. As a consequence, the sequence will
only contain 14 color indices in the case of an image block with totally 16
image elements, It is anticipated by the present invention that more than

one image element could be pre-associated with a color codeword.
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di scussed above, such an encoded representation
conprises a sequence or 52 file of nmultiple
conpressed i mage bl ocks. This inmage encoder 500 rmay be
provi ded as software running on the CPU 40, as is
illustrated in the figure. Alternatively, or in
addition, the encoder 500 coull d be arranged in the

%ﬁ@k}&&ﬂé&@mﬁ%f Qte fég?%ef}g,la f);be ?Mfdr%g%ﬁ' ﬂ'na:ge element in

hi's 1 mage encoder 5 or ‘enco
i Heegienagroblack thed| datisngoti haegea b:broerk@"n‘m& @ssoa:a;aj:mzd g one of the
t f 0 Si at ast
3 Mgt ARSI SRR RS SRR G0B e L7 Toe
timetires thén ogntinpes ab sté;eS6émfp?igs$9d i mge bl ocks
conpressed according to the default or auxiliary node
may be of the sane size (in terns of nunber of bits),

t matod iponddion of the conpressed bl ock is

Iler for the auxili

to the
ihrensaeo e GHeER BIOT BB RERE TGS lpcoigs (mage block
fc[éUc’ﬁH!i QiHeeke QBESERBAg QQQhBBIyreQ@nt RERtAROCHQId BE provided in a

rrem)ry O over a (nenory) bus 60, for storage theréin
ﬁWWQfW%QW@%m&ﬁ® eﬁgwmaw@amﬁ@mMOrmMrmm

Aédrﬁfg'ih"i‘&éi y&i %ro&rssir% &) 3y &%de?ﬁ%u??%%@e @}iogﬁ’a% @ez‘?ﬁﬁ'ﬁ 1 could be

may be forwarded to an I'nput and nit
feorcopwdtiere9s arthinr elint rsawéma§si°@rs0tn@1 di)igeﬁal e&fmsmoe (PDA),

Igggﬁggﬁ§ﬁ§gng@ék hoddd S /O unit 10 can al so be
apte recei |ng I mage data from an externa
unit. This inmage data could be an image that shoul d be

gggggeﬁoggsﬁggtgp hgqge encoder 500 or encoded inmage
fecoded. It could also be

pﬁgsnﬁl ihistredt e irhege neodegingragenirefir esepianon by a mobile

dicat ed xt.ure Mory praoyi for anple, in
e HERe s S B v Soton i, pRE Ve sorpeBiie Brite i could be
en@m@iﬁdntmge otleed tkraligals and aldiermatiyghy ulles. Only means and
orarll stored i.n_ a texﬁure cache nory

@1 tsgma ?énep%? &Rt sdisectinmychegt td deieseph fvention are

qg@g&g&ﬁgnigmgﬂguﬂiesent invention is provided in the

nmobile unit 1 for decoding an encoded i mage in order

to generate a decoded i nmage representation Thi s

gﬁ%m}'ﬁ&bﬂ@pﬁ ent %Bhﬁ:ihé‘e@%d G Hﬂ:e Qm%:%rﬁP (GPU) 40 for
le origin i mage"or a po t|on reo

eecaemel Oatapr pwildéing m@gmleiata,nargtéuuaﬁ:a obilkeunit 1. A graphic

g{f@t@@l 0205%8{31&({913‘% 19(“%8 '}nbﬂllé Wil tlyi%l Caanxgmg image and graphic

data. In particular, the graphic system 20 is adapted for rendering or

displaying images on a connected screen 30 or other display unit. The
mobile unit 1 also comprises a storage or memory 50 for storing data
therein. In this memory 50 image data may be stored, in particular encoded

image data (compressed image blocks) according to the present invention.

An image encoder 500 according to the present invention is provided in the
mobile unit 1. This encoder 500 is configured for encoding an image or
texture into an encoded representation of the image (or texture). As was

discussed above, such an encoded representation comprises a sequence or
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processes the data before it is rendered or presented
on the screen 30. The 1mage decoder 100 can be
arranged in the graphic system 20, as is 53
illustrated in the figure. Alternatively, or in

addi tion, the decoder 100 can be provided as software
running on the CPU 40 or el s&where in the nobile unit

Fite DRI 'rﬁuitgﬁg ecoqﬁng%%lé% ]1%@6” Eddé@%s 'I“h%‘ ciﬁia%ﬁaéﬂlédﬁeﬁ“ 00 may be

processi ng an | accord to a defaul
plmmésd|a$gs¢ibwder@)ruan1n&astth@n@?’blu& | By 1@%&@&6’@%& Hlae figure.

%‘f@gﬁ% ggaCt ugl 6&{&%8%&@1% gﬁi&ro 56@ lcb & f'(% akl)"ranged in the

the conpfesse ck I's ected
gﬁq&nsebe&ﬁndn)seqhem&eremamhetmmbﬂqﬁnnﬁhéThnwmﬂagﬁﬁmmcder500
bl oc nobi |l e,.unit 1.cou

i e R ORRTOHD8 ARAUERLS T i e Bl “hpRT Bgeks boh

{a%cd)ﬂdﬁ?t t@t gddefmilh ecdmgblefﬁmg'bmvier arfdoratsdemst one auxiliary
erm na

s 1it,could ossible to only.inclu an _.
CRERSCBHBEdER0d500] I {addiclien arn 0“@2%&88&??}%@8%5%23 of the
%Qiﬂpﬁ’eg&é 'hﬁﬁsg'lﬂb@l@s tc@ngﬁﬁkélﬁ ab@diﬂﬂ1ﬁ§|to tﬁtﬂtlefauit or auxiliary

an

per forms e decodi ng OSSIb|y, enderin

m@f@f’emam eéﬁbﬁdwgﬁysng %rértﬁqrﬁgm 1ng & 8 |t:9ts the. payload
g%?‘!lbjlq ®f acF{ '68?19 rAREQAREcH 99 srialRr 4P tHE RLDERELF modeCdompared

term na n receives a signal conprising encoded
|tm]g@d@‘é‘ﬂdtmiﬁﬂ anot her terminal and decodes it to
generate a decoded imge representation. Thus, the
encoded i mage signal could be wirelessly transmtted
et weerddckrepreatstaizimgf radinage fsnitbe diloghgncoder 500 may be
ece

@rgsgifi\éﬁd:[) A 1%1%%1?02‘&' %(ﬁ lg¥%rﬂ%3%1%%1&x%§%@fso%@sfoﬁ" QUiorage therein until
he@ﬁbse@uf{%ﬁﬂ eaﬁﬁbﬁhg/eeﬁ ther imagd. sM@mhdt1F@yenq;1 dgedddition, the
such _a -t ni Si orts

e aner T fhiyatied 18 Se Pl R e B ) umit 10

ﬁvﬁ’@@@é Yr Q@f&ﬂ @En SRiiRSot hatothanebernahtreatindlsaod units. This
exc ed bet ween tern1nahf coul d.he used f

e genidat@ cant also be aderisd % TSP eSS 8%}186 I?ﬁ)ﬁﬁx A external

it Z@hz 40naddQARdcAR BF dbhantapei tigatuBhbuki Imyeheoded by the
provi ded as “software, hardware or conbl % Eecoded It could

fimege smcoat 8 or spceied imese|datat
dhA0LAMOLsiBR fTRESTRIY eftoddy iARgR ﬁiﬁ‘@g&ﬁtatlon in a dedicated

texture memory provided, for example, in the graphic system 20.
Furthermore, portions of the encoded image could also, or alternatively, be
(temporarily) stored in a texture cache memory, €.8. in the graphic system

20.

An image decoder 100 according to the present invention is provided in the
mobile unit 1 for decoding an encoded image in order to generate a decoded
image representation. This decoded representation could correspond to the
whole original image or a portion thereof. The image decoder 100 provides
decoded image data to the graphic system 20, which in turn typically
processes the data before it is rendered or presented on the screen 30. The

image decoder 100 can be arranged in the graphic system 20, as is
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500 according to the present invention. The encoder
500 typically conprises an imge deconposer 510 for
deconposing or dividing an input imge into severa

i mage bl ocks. This deconposer 510 coul d be adapted for
54 deconposing different input inmages into inmage

bl ocks with different sizes.33n such a case, the

decanpesei &;Jeoflguﬁa‘ qen@éqlmﬁre@e oy s ddWRtbnl PAOHBBEAAN 00 can be
enabl i ng |dent| cation of which i nage bl ock fornmat to

wpsevifed ap gpfiear pageingsoibe i Glld e Gt sewinpe in the yapbile unit
GOr; 531%%%@ Bla@&&merl‘éed clé&@s fJHb% ?&&%kforeﬁf&%&rx%zgn image

encodes the i mage bl ock(s) receilve he” 1 m
mrwgerdlngotcg@@ﬁagitepg@a@gmg gokde or at Ieast one auxiliary

ﬁ)ggcg%ggr% o N (’fﬂe a-lel{'ﬁalo ﬁacll;cﬁésglrf%q ﬁ?oc%qt(g %11960% eco&npressmg

ation € correspon
she eonfpr‘chsesdjbbm&eld seledge Heisedlon Alveldutiocksanooderor portion of
%9 IS reﬁe gﬁk% configured for processing 10
?%nggﬁﬁ 8?3 a I'image bl ock fromthe deconposer 510
sequentl al | y The bl ock encoder 520 corrprl ses to at

ressors 7 where a
15t P08 oS PE R Br Pt bOh ap e frdoded 500 and an
%gggé dd:létﬂ)é:te@ tbe, def léiE” Illmmﬁegg&h ngmlfftfﬁgelre However, for some
rres in .. at | east. one auxi liary_ conpressor
IPS‘E"‘pr egs‘g@ﬁénb? rm?@stﬂF JOKOBAY BT Ao igage encoder 500, In
aueshla 3hYe CONRIRISINHgdRea clohzcl hRr gankiffelt icdPhBother terminal
auxi | i ary nodes avail abl e he single auxiliary

awﬁpre%r§wn$o@heo@690®@gcoaﬁ¢,gmeﬁﬁlb i epedenipggof the image.
@%91% bRdid a&%eﬂglrgéleﬁ%o %bhhﬁ{r}’clﬁeg%fneﬁﬁégé d@@&'@é« 100, i.e.

Al ternative cate auxil |ary conpr essor
voudrrdsieri @mcenenheemmﬁl flhthesl sekeived aew«g@aércomlme encoded

I| ’ | e
%‘( cfa%g g'gé'l : Srﬁ)ﬁ%ﬂgf EH%FI‘)?/ pg%elnggcg)des %t {4 %lreneﬁate a decoded
Hna@&jeepﬁe%&ntmOn g&hesatthageradedr nnagtetsngrtall axduldabewelrelessly
f representing an  input . (unconpressed)
25PRHER T BetorefRitars TRSE kT dbeh TBfiep; 884 receiver.
HB;aﬂ‘@atﬁ\l’h’ijr atherMrﬁq@e§ deh desti-atiret finege@rand encoded image

estlnate or the default conpressin e and
PP ERIETgRS (HEERD dERPIT Py O Ges, Bt Nade. ShEh s IR-

fasnl @ﬂsﬁrﬁglm%bﬂt@ B‘D@etﬁ@ﬂ@&@id“%réd?@radﬁ;&”@ﬁlﬁg of image data
(auxi ressed bl ock is first deconpressed

bl Fﬁgfﬁlﬁa{%g’ lge fragmOTY £8%FF icar §iPs dee hsre S§i pgeted and
PLOLESRUNGAPLS, aRfERgICEhAld "'E?et Rid %xba&&‘éj 1%3,% dta inter-

conparison of this generated default (auxiliary)
wenunpt dsddbubbsck and the

The units 10, 20, 40, 100 and 500 of the mobile unit 1 may be provided as

software, hardware or a combination thereof.

Encoder

Fig. 16 illustrates a block diagram of an embodiment of an image encoder
500 according to the present invention. The encoder 500 typically comprises
an image decomposer 510 for decomposing or dividing an input image into

several image blocks. This decomposer 510 could be adapted for
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original image block. 55 A representation sel ector
540 is inplenented in the bl ock encoder 520 for

sel ecting, which of the default and at | east one
auxi liary conpressed block to wuse as conpressed
representation for the currently processed inmage
block Thi s selection is baBed on the error netrics

H'Lgb%lf t 154 d TR DS 1151&%3 Q)loéﬂfﬁlﬁutht Mgferent sizes. In

the conpr essed
sapheaenaw,u tirr: tdeat)mp@eas% .mte&ﬁamt weeﬁée% fappgsipformation,

err netLric.a : ' ' t
SheElmEB A E0n B Wi PO bR s, vy imese
i mge quality. Alternatively, the default conpressor

0 first genera def aul t. C
36 TRESCROroeap D Ha b SR 0T 4 Sl g ure: This Block
ehteder EED ldreoddf @he&&mglatbjickﬁ(gpredehedsggﬂnt}m irb4ge decomposer
ome ot her uni the bl ock  enco conmpar.e
1 SR EUPECR FDIREK roBT e Bog Tho YHTBRRgr, o foe Block
tr@ﬁr&%?@%ti%f?}ié inl‘iltl(tﬁ s‘@xﬁ@ldreﬂhdrhg:ib therckpordhy dizetdfehe uncoded
enerat ed def au conpr ess 0 e
Congr dasce TeprdseREREPOR £ e ErHnEoTSEr BhRor processing
gél»?co%ﬁﬁ r et frh S e BRRRUPomMGct dERSROI b FMTBs@tE il

onpres or 700 determ nes an auxiliary conpressed
representation of the block and the estimator 530

! CHio%ﬁ(eé?&&?eraaéb' écﬁﬁ%m@éé Qb RIS @RS bl e8mireBsors 600,

auxilrary representation. The selector 540 can
t?l@é)n mee@tatﬁestc@npmssw 6QspragsepressEdna dEtY) tmpee block

QLI A0V AR SRR sty bfodte SCEIBLEGdldaly, 20 least one

error er nat |
|amh1@rf@rntcammassanh & 00e proes prasats oans at}euﬂt drloglgpaegording to an

some.of the unit in ock enco - ;
,awgéqrygcﬁrggrqﬁgl% Fﬂﬂf{ﬁ ?{' glgergf euie.n]gw} .:219%1'11&% rﬁlgd?sﬁ avaﬂab'le,
the & Hhaokr} chpRissbp Ted ecoille bmeiolméilgurﬂé for operating
|nage ock is %% st sui] able or adapt ed fgr Alternatively. a
E6FPIHESi th Ay five a%W“ 1869 FRIGEHRArPO7Ed ¥

H%Hma%éoeﬁumﬂﬁﬁy'é@ﬁﬁré%ls@ﬁk?(w é¢hga ber waptiederitedt be the block
sel ected conpressor,” where it is conpress d The

ealedeinb2@ daprees SHCh FPHMH YsEIEPTIRSs%

portion in order to indicate the actual conpr essi on

node enpl oyed for the block. 30 The units 510 520,

B30 154 0ss5tB08LANTRT 08 wefarhbly prejided dadde Bigknaycasier 520 for

generating an error metric indicative of representing an input
(uncompressed) image block according to one of the compressing modes.
This means that at least two such error metrics are estimated, one for the
default compressing mode and at least one for the auxiliary compressing
mode. As has been discussed in the foregoing, the default (auxiliary)
compressed block is first decompressed according to the default (auxiliary)
decompressing or processing mode and the error metric is based on a
comparison of this generated defauit (auxiliary} decompressed block and the

original image block.
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provi ded as software, hardware or a conbination
thereof. The units 510, 520, 530, 540, 600 and 700
may be inplenmented together in the imge 56 encoder
500, Alternatively, a distributed inplenentation is
al so possible wth some of the units provided

el sewhere in the user termingl. In Fig. 16, the inage

enc I5RC b ngl: t
e N
c8plgeasgowhirdoof the defaudt tedmateas drmphexidiatrpcbomresdeel block to
i e 0 i.ncl ugde [tiple,. block .
o8 G SRt B R RO T S wReEy i esed imgee block:
i ﬁ?htsi;eelbmmge is baseden &g&)erm}d |rﬁéﬂﬂiceddsﬁﬂﬁ@tebl| ¢ kBe fef- @0 estimator
t onmpgser .510 rocesse en e i n ,
p§581 ARSI SeiSreneds SRS BEom s e FigPreppatation that
éﬁoé‘stﬁﬁﬂlﬁgﬁgi wetdhy the iﬁflﬁst%ib@zetméﬁict hedbpltaak, @ﬂ%?ﬁ!ﬂ{fbeing the
Cc e operated for. canpressing an image bloc .
A PR RN O B TEES) RO AR doT P e H9age Aty
remai ni ng subset of the encoders 520 are operated

according to the auxiliary conpression node. Each
BERTR I orthedSIeIE26 comIRICEHEN OHay Erst seenamatasr ghe  default

eSdrhPPsREd F3Bck Ald & rRatd ¥} ¥stibliBof r55£(136®r cERLIAR otrh65§Qfgu1t error

and 15 the representati on sel ector are 1 nplenente
i wette Thegetiardondd0s2be splrrtar §40ro spmecetihen it hin the block

Qe ol t54) @of?{}%‘f“gs Qﬂfsog@faﬁlgﬁg‘orﬁ%?triclafih?iagﬁﬂlgﬁﬁ%( threshold. If

t
diagramillustrating a possi [ enment a
difeagrrorc opgiriss Ser saG0leof tiy. tHe thdesghad, fdre tdemerated default

[ 0, def aul t _conpressar 0]

AR TS s Hiafty 85 BlPe RS R ERfnfton fprofbe current
rdpelesEnttat ieons: ofettibecsawkds sthef tHrlesholhgthee bariiirg tdmpressor
t i e.block and quantizes these col or.

35 BERRRRrO RS adRaRt POk Bl B st oRaiogy of the block and the
prseihedtabl §3Q@4cdictilaaet ot efuxiiigy BRGe el@pRNbSsédlatdde with this
t wo.sub- bl ocks and ar supsequently quantized to a

e R FRIEOF R oMol e 26 ckor 946 ¢ dBEBr selogt the compressed
FehfReaMtidt (QOReMOLY, oIk Re rapARELES 091 Phat™s associated with
intensity quantizer 620 is provided in the default

dBapsredisst coow PEHIC.i dentifying two intensity nodifier

sets to use for a current imge block. The quantizer

620 is preferably configured for selecting these

B AT flderngdive implensmtations st irepredentrténs iselectabb40 or some of

e R ST -
elzdidntsrinsbesimageeblock in order to determine whether the image block is
most suitable or adapted for compression by the default 600 or auxiliary 700
compressor. The image block is then forwarded to the selected compressor,
where it is compressed. The relevant compressor further sets the selection
portion in order to indicate the actual compression mode employed for the
block.

The units 510, 520, 530, 540, 600 and 700 of the image encoder 500 may be
provided as software, hardware or a combination thereof. The units 510,
520, 530, 540, 600 and 700 may be implemented together in the image
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conpressor 600 further includes an intensity sel ector
630 that selects, for 57 the inage elenents in the
i mge bl ock, an intensity nodifier fromone of the
identified intensity nodifier set. The units 610, 620
and 630 of the default conpressor 600 nmay be provided
5 as software, hardware or aséconbi nation thereof. The

‘éﬁ'c&g[%rmé%’o Gglﬁeérrgxg?fggyflda éﬁ@ri%Ye@%rﬂ%@n%ﬁ%&g is also possible

together int t conpressor 600. i

Atitle snarei ofghy urits psovidpd eéstwhept éndhe atsesneimsingls o

possible with sone of the wunits provided el sewhere in

the bl ock encoder. 10 Fig. 18 is a bl ock diagram

ith| Rigt n6&f ting imagessidoder iS58 emdudes hosingfe blek encoder 520 that

uxili.ar ressor_ 700 Fi 16 _adapted for. th
FiacRatd NG COMI SO PP OaFS EnBIaLESY PRCrGdeg 400 In an
@@dleﬁﬂaﬂt% fefnipZthed fdidathey ﬁlﬁ?gat@?oﬂfeﬂ sl l:ﬁuhi tix)lcllude multiple
r coaewor WO Ssuch code [ I eacC SuD-NI.0C .
SHodheniHiigs SH1-Jek HEVERRE AEoHBHe DIOGbrBrosEreszgrn the image
£20otbrersoegel ﬁﬁnﬁgf@liﬁrag'encﬂﬂm fredmt ge Iiedoi@@eser 510 may be

el'enents of the ol ock,__which color indices are L
pseeeeat dencder) smeasnliel phish gpdyesteiing Wialpnege cncoding time.

QOHeNRnASy, hidt Ri8sel bednb Mb&MBREALERN52@ col8@Ye operated for
one i mage” el ement of each sub-bl ock has_a pre-defined

gomuUEaIed oW timasee blegk riseoxdingrtoc e wiagitapemprerdon mode,

' ' J0&04nh s opdhtBAticcording t
9357 500%, AREEARY SRR e dgThnt i ofiDhgithecontin
$o¢ tenesilégryheruinesssion modonBianktdwih bierkeehcodire 5aRi ¢quild then
EAS PSP T 0o 88 TR ST R0l Phe e imator 530 and
dhs treplaseadatiorplsehentabitOnates impkoquedi inl Ehavitoage ameoder 520

of the . units pr.ovid el sepwhere.in the blo ncoder .
Sriig B kearneRlGRceRp BE R ah etk PRfo RSN coul ¢
alternatively, or in addition, be adapted and
including fupctionality for conpressin n.i e .
Bishck” alscér BFO&%( fi&rﬂ%‘ﬁég d&uﬁﬂéb&gh@r PB?%@FCO&@E&'SIIMUOH of the
desant Rethdxids 80P of BRI €6 SADtEABS th30iFaclmald scheme. The
i I'fustrates a bl ock diagram of an enbodi nent ofe&%_ .

it etermines

detegdt gemmiepsor 000aceBHiNg £ ocalae redisst PHY

I06r | /IBEG HABLRNEE of e RIEIR" A1 image elements in the image block
and quantizes these color representations. The color representations are
preferably 24-bit colors of the image elements in the two sub-blocks and are
subsequently quantized to a (15-bit) color codeword and a (9-bit) color

differential codeword, by the quantizer 610.

An intensity quantizer 620 is provided in the default compresser 600 for
identifying two intensity modifier sets to use for a current image block. The
quantizer 620 is preferably configured for selecting these modifier sets from
an associated intensity table 640. The quantizer 620 then generates two
intensity codewords that is associated with the selected modifier sets. The

compressor 600 further includes an intensity selector 630 that selects, for
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conprises a block selector 110 that is adapted for
selecting, e.g. froma 58 nenory, which encoded inmage
bl ock(s) that should be provided to a block decoder
130 for decoding. The block selector 110 preferably
receives input information associated with the
encoded i mage data, e.g. froma header or a rendering

eRpgh B ' e bl ock havi
o ReeatTIAPERESE, s RaBDRINAE RS Rl ie it M one of the
otda#fidchiniensity orodifieoret. This  conputed address is

pref erabl y dependent upon the inmage-el enent (pixel or
texel) coordinates within an inmage. Using the address,

- t ibehhmick 646), €200and BBO ofley dbiedt Lh@ReeREISH( BRGE be provided

bl ock.fromihe nmenory. This identified encoded indge

P ST P AR R e CPBTHIPRBOS (P EGH. Bhel oY ove Haco2e, 630 and

t BeOblmejk bEO iﬂqﬂ@ﬂ%té@oto%&ﬁef r andemd a@%ﬁﬁ t8mpressor  600.
| ock advant ageous

i e elenents of an inmage .ady . _
eggg%%“%eg?’e%tqlﬁféltﬂgéédmfée@fﬁ%@ﬂﬂyfn ihotw pmﬁlbénmtén‘ some of the
afnit@8govidiale] 3EwheROBOSE: bicHKIIRLARE €, the 1mage can

be decoded in any order the data Is 15 required. For

exanpl e, in texture mapping only portions of the

tept ure ey LBk’ l.4.ed. € thans. Wil ,
g?r%te_r‘al Ily be requ?%gg&lgln 112@%6%@2%(1% nc[slsgiﬁe léji}m%fgpentatmn of the
Tﬁ*i@él,haﬂhéomg@@eﬁfé@iquﬁ‘igf 16hadrtedefot thavieatkaiancatheme. The

' - Y/ i€ process a portion
or LAY EONEp oM pERI O B e 1 BibEe ARt four (11-
Brigcolps Ctdqlewr?frdm,v\m«ﬂes;iﬁcmocb&mhoxkﬂsoﬁkd&ﬁﬁp@alb—bllﬁﬁ- of the image

L t i e ock, . t ecoder 130 o
fﬁg’f% S Spbeded 8 Kook 8?%91‘0?2@&@&% SAleigSulen indices for the
iinege deereent ofahetifleck) atlich Ralorsiheiddd Be 28859889 with one of

TF‘ecIj nf ormat i oa cqul d apeci fy that the whol e inmge

B: 5 Q}Jrigeé{er%qe cQ %@8 %W@ﬁ%’?\tléq gﬁgp&rﬁ§d gmq:@egéatlon, at least
derodeslsc HRNRES of Eith KASEHIVER 178 LRIIB LN aCOMilhed with one
[ egtlf only a single or a few of the inage elenents

Pﬁé © celgiogicerde édde dhuvhdods vekneded sugcol@Oindesn

generates a decoded representation of the inmage
el enent(s7) in the block. This decoded representation
Ioepuaita ) gnd F2Gpf thelaowiliatyerempPréssot Wdhumdyebe gfrovided as

' [ 0 Lo pal in vy B
SRRy TP S kR LG R g I SR g da 22 may e
tepluhenidedc dogetbssoin 200 whadliagecahggessor MAGe Alternatively, a
ﬁ%sggifﬁ)%ﬁcg %@?%ﬁl?gii%%o%o :risd BV %gsstigﬁa xdm?tfhagcljrtneCc?fna{eelsialit%nprovided

elsewhere in the block encoder.

The auxiliary compressor adapted for Packman could alternatively, or in
addition, be adapted and including functionality for compressing an image
block according to one of the other previously described auxiliary

compressing modes.

Fig. 19 illustrates a block diagram of an embodiment of an image decoder
100 according to the present invention. The image decoder 100 preferably

comprises a block selector 110 that is adapted for selecting, e.g. from a
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then a deconpressed or processed default
representation of (a portion of) an inmage bl ock.
Correspondi ngly, an auxiliary deconpressor 300 is 59

i npl enented for operating on i mage bl ocks conpressed
according to the auxiliary conpressing node and
outputting a deconpressed ausi liary representation of

IR wiOF encdabl ERd-LICT AT P pREIAUS o a block
ocinuodnedad)eﬁmnﬁees:ﬁng {'hat blopkrsetonddér pmfgrakdy aeceives input
dERmAd <R oo Rpr e Pooen i3 Sb ol g dasader or
ajgfl:qfnngaﬁlgiﬂe Om;lrai&ﬁ@g?] @%ﬁénfnkginddﬂ uhl?lgel:q é:diﬁlﬁhbtnrxg the desired
dBtasite PRI irolee OB O BTG RuuhRePitrifeBgtion. This

|dbrﬁ;ﬁ‘@te@eéé@@l%'sslg%rfeﬁrab@e@épérﬂeﬁﬁ u% &h WAk Ghhage-element (pixel or
deconpressor 200, 30 a conpressed bl ock sh

Iq he
ftsii%pa@aichj;ﬁsswﬁcggh aniigages é{ sipg the agdress, the block selector 110

qa&%&&%ﬁ@ %h@@&é’cﬁ%ﬁé@ 'b%blﬂ%%m k8e PELhOFELhiR rﬂi@ﬂiuﬁcd encoded
processing the image s _block in this enbodi ment. As

dereeql is dhey tgtp%ﬁ@me@l'mmt@@g@dand provided to the block
Qﬁggﬁg@@ggtlon has to be generated per image block. In

an alternative enbodi nent, a conpressed i mage block is
provided to the default deconpressor 200, the

%’ kﬂg%?%éngeggé&[s o %agxg %Ié‘gga£{l S TR ‘lamaég iste catd?zrantageously

econpr essor hen generates
seebipr esketivbl dekodiegr ef enthat itarse \pbein@as Qﬂwanrrmite.ge that are

det 400 gene es. a sel ect] nd_that is :
PP AT o e B ohakT 5 BF AISeORT 2 pRycorde the data is
&edqﬁﬁba thle&hrrqﬂet he té-api-€ seap ginieomslyt ponitB:els @bthatexture may -

|ther .inple tation, the etect [ 400 tes X
%ge gﬁ%e BPYUO%% e,lgrgggeleﬁ % h% r??q m a non-sequential

%@&@fr ei&ﬁsasi thlk q%%eamc%ae@g at ke pr@éedlmmz@n@bﬁ Gagekith advantage
i nvest | ates a selection sequence, or a portlon

tbaremr&fe ¥ PATESE OB 8 SEHONHITRAEONPIH! {1PaEK NN
i mpl enentation, this selection sequence includes the
portion of the conpressed bl ock that encodes at_ | east

die sdeoiedc onputrshimege Jolockdsclian favtastdtoabiae th%@ck decoder
J00] S Bl M S oL SEL S MBS ity rceives
tferalatonedpecifying which image elements of the block that Should be
decoded. The information could specify that the whole image block, i.e. all
image elements therein, should be decoded. However, the received
information could identify only a single or a few of the image elements that
should be decoded. The block decoder 130 then generates a decoded
representation of the image eclement(s) in the block. This decoded
representation is preferably a P-bit color, where P is the number of bits per
image element in the original image, e.g. a 24-bit RGB color. The block
decoder 130 comprises a default decompressor 200 that operates on image
blocks compressed according to the default compression mode. The output is
then a decompressed or processed default representation of (a portion of} an

image block. Correspondingly, an auxiliary decompressor 300 is
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property interval (overflows). However, as has been
proved earlier, not the whole this sequence is
required for the selection, but only a m ni mum 60
portion thereof. Possible inplenmentations of the
overflow detector for iPackman are illustrated in
Figs. 10A and 10B. In a BTC $91], CCC [2], S3TC [3] or
0 0
ook JoF iR bk g?emg%ﬂ%‘é&%%s CofReREEl skabling to e
mcuxlherytocrmnpmmg)l xmde iansl odtpLhtngs aardecomptiessére auxiliary
=1 I is selected, otherw se the
ggég%#gma%g§39%$%§§d$55%@9 An optional inmage conposer
120 coul d be prOV|ded in the decoder 100. This

P B T SRSt (AT (RO GE b g g RBPEessor 300

pioxddl Hehakirmgda cbmmﬁede:reedrrqyreglahcﬁpdm;teﬁ)e@ﬂtea &oe€ihg to at least
The ¢ oser 130 could require several |nput

dFOneRtORBres§iter HAES- sivhigFR pis@issing; & ‘#‘ef@@gc or auxiliary
Qﬁ@@ﬁ&ﬁésé&o tBHhoatcalded h\ehybibed dcevhsiedsbhn oggga.ting in the

: E%phl c system is The units 110, 120, 130, 140,

B @ oA medenage decoder 100 rmmy be provi ded
as software, hardware or a conbi nation thereof. The
units 110, 120, 130, 140, 200, 300 and 400 may
ilrpe sethasimengaitiie, blogktdrsoderm §e, @e@@@@rdqtgetor 400 is further

ALLRIRA 1hV§Jeyde(§>dyr2]f§d ﬁgnhgﬁhgow g@; ARRehS r§Qsor 200, 300

possible wth sone e unit el se
teheomuriebeecuriplock 26hdwnldt fre M@déﬁderﬁiuell mamsofchﬂ gselectlon of

clu

oo B A AR Bl A o 414 P50 s 0 pPaS iy the image
decdan e$so resnbodinasrot Mes aendm@qunmtc;e, blmely laragezle decompressed
decoderg%O ri.ses Ie bIocE coders 130. By
REsRRE Rt B RO T Bt Bt e 08 150, the
i mge decoder 100 can process (decode) multiple
ncode bl.ocks in araIIeI. hese

gts&%tg‘fes iﬁm &O%@icgﬁ?%ﬂma@réﬁgggqﬁffpmed to the

'd%?aﬁﬁ@iﬁ%ohgﬁ”eﬁéélcg@@' %epgﬁ&m@w%ome@,&,éf FRNGYidOthe mode
t he |ma89 coder 0. For exa one decoded i mage

gletardoi H9- Farvdr aﬁq:cgmpgwaorc?%r?%rthﬁ@a&eéﬁawé glisspmpressed
M &S P%ﬁ%éﬁ%lc}w%ﬁéfe fOlle GRIENH - RI808 gﬁé{&gﬁ&t a selection
are ne | 'near (trilinear) interpolat

sapmand ddet sabdrwarded to a representation selector 140 that selecis

which of the representations to use.

In either implementation, the detector 400 operates by investigating the bit
sequence of the input compressed block representation, and more precisely
investigates a selection sequence, or a portion thereof, of the compressed
block. In an Packman implementation, this selection sequence includes the
portion of the compressed block that encodes at least one color component of
the color codeword and the differential codeword, i.e. detects whether the
sum of the color components of these two codewords exceeds the allowed
property interval (overflows). However, as has been proved earlier, not the

whole this sequence is required for the selection, but only a minimum
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bl ock decoder 100 can have both a default deconpressor
200 and at |east one auxiliary deconpressor 300.

Al ternatively, a subset of the block decoders 130 can
be equi pped with a default deconpressor 200, whereas a
61 remaining block subset has (the sane or different)
auxi | iary deconpressors 300¢ In this enbodi nent, the

dgd fe;tnorth%%bfanﬁoéﬁﬁreeaﬁmiéﬁieﬁ@aé&h@%fo rth$4%veﬁmddetector for
advant ageous enented i n the inmage

@’@ckslaﬁ are Q%lﬁtéatéﬁ in Figst L84 @md dearIﬂe%%'?ﬁ rHahtC%@ (2], 83TC

2{C3ﬂ ecfraﬁbg)h ﬁg{%ﬁfrﬁzﬁélglggg%g?% 2?2&?%1 geoc,ftgtg 4idee gkﬁ@%[gninvestlgates

24E fwo grregwoaﬂm gr ioolanh siodgwoods fin éhe sr@msprerseﬁd ddock, i.e. if they

RSP BRI s 500 B R LSRR e o

f@etdbhm;m@saorf 208t sub-set of nodifier values fromthe
intensity 10 table 250 and determ ning a second

sub-set of nodifiers based on the first sub-set. A

CAh @ptPeRne iRkge caﬁﬁpmeml esul B¢ pgbeidedlifirthe decoder 100. This

representation f e el enents
b aRc SR Br draodedt Do BENBIRISHF OBabet Rlae dfgoder 130

CAHPEoRHRIBUD [ HedNE gé}eexﬁ@é arpidell fienenti Bé reQdewar & displayed on
This generator 220 preferably expands the 15-bit

cOIETEHF hfecompenet d 3oheeuls mtsm sey&ss) leBrbimaggselements to
Agzarfeﬁlat%nal gmgi@dp&éler'rﬁr%l AN c%§19pb§era‘18@n9§gicf Qitternatively be

sel ecting one of Intensi'ty nodifier values from

tprevidsdi i e %T@Pb%ﬁbﬁ/tieﬁed by the means 210. The

nodi fier selector 230 is configured for selecting

correct nodifier values for the imge elenments in the
é?fmoded:tSi hh@elﬁﬂ),odBObdﬁ@d 80, tHO sedu@@@@fd:heﬁ@nage decoder 100

|nte ces. lhe e ded_col or_from

g%ﬁ%r a‘ft 8¥0v1§?¢ 23 Gsofﬂ%%ire‘,I ea[rawgi'r% T & oﬂqmbuaaﬁlog t%%ré)gf The units
seleciay, 130 e, Poona00ednd @Cmﬂmaly’(baﬂmﬂp}]{emﬂnthd adgather in the
Qr nodifie nodj.fies th sjty aof . .
ddE ettt ST RE e tiob o S g Rtation is also
Pdisitieivinako@e oiftBenmgits pesvidéd el ddeusahe mebjatedt.
intensity nodifier value, with different weights for

the 25 different col or conponents. Furthernore, once

tiheieolipko £NBRIR AL S cRAVE FReer i Henahby dRddktetbd riﬁciudes a

nmodi fier 140 preferably clanmps the conponents betwee

singlgi Maskardeceilar nhdPt heasipl ltpthe dgfapiét weln a@ldar@mhary 300
gi% st Z%gélpoth%goemg(%&rﬁé]% 24Q Phadd18e088AUNDO comprises

ressor
multiple block decoders 130. By having access to multiple block decoders

130, the image decoder 100 can process (decode) multiple encoded image
blocks in parallel. These multiple block decoders 130 allow for parallel
processing that increases the processing performance and efficiency of the
image decoder 100. For example, one decoded image element is generally
sufficient for nearest neighbor interpolation, whereas four (eight] image
element are need for bilinear (trilinear) interpolation. In such a case, each
block decoder 100 can have both a default decompressor 200 and at least
one auxiliary decompressor 300. Alternatively, a subset of the block

decoders 130 can be equipped with a default decompressor 200, whereas a
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30 provided as software, hardware or a conbination
thereof. The units 210, 220, 230, 240 and 250 nay be
i mpl enented together in the default deconpressor 200.
Alternatively, a distributed inplenmentation is also
possible with sone of the units provided el sewhere in

the i mage decoder. 62 Fig. &1 is an illustration of
a | b
SAAmRRd AL SAl A48 N oGP ORAaSEH alery dcppporessors

cofpr (1 dbisaendiodimegénthatiotecsan4Dfaand enpreseosaticurselector 140

Ch80 S FPRRE AL R0 ISR L BHEeZ 00L8L 100
(11 bit) color of t he codemord into a 24- b|t (RGB)
el.ectar. 320 i,s

lor Acol rran dfo
29, % S AS R 8F a7 Spsbe BRI o ey B e pfithgssor 200
Saldi)@}eﬁed(fbrtthe iPacigaael eifemis Tisd ﬂgfailﬂede@bmpreMﬂ’.mie&omprlses

uenc As a repmi ni ng subset f t he ge el enments

AN T TPt g nd e DRI acifeh SPiS T eBent ASSaRAted intensity
(ﬁ:—&d@%(ﬂ)bdshat oﬁeﬂ{ee&%héltyoébda&brd%l MY Pevaks gm@dcouid be
to this thesez i.mage el enent (s) w thout usage of the

i iiggedfendatching|a lef‘ét eybrseal Eninodifinn vRIESRTFess iy intensity
PRIUM 260 ¥h&Wetvhaihel 4 QHfond &RlQ%et cEfeﬁ’fo%%ﬁéFsalBééH&?on the first

are first generated based on the col or codewords and a

sepleeet.oh Cp@rpﬁqﬁ%ﬁt@oﬁ%@rﬁﬁgew@@@ gagkdcelar rapressngation for all
?t?é E8le ntbf ot Bg ST ﬁ%t’:{(%&leg HE rtilgr&ﬁgr %HHE‘%OI‘(@%I’ based on
co coaewor

s and the selected color codewo
tthencegpandeword méhat':@ha" diffesentisbredemont. i Dinis gnerator 220

TEAE A0, 320 01 b FUALIEALY IPGAIPL 95901 (RGB) color

be provi as software, war e " or
conblnatlon thereof The units 310 and 320 may be

405, R ePh POt oSt BBt ot PHETrhy S TORREsone Of ihe

ahs@lm%a@smdalﬁﬁwﬂmesqm@gomeg Adifiét §et@r2;§t\blv£hiﬁdi %)?&hlelmeans 210.
e In e 1 ecqQaer schenmatl ca

%T Cif{fi%f‘s Sﬁleﬁ%s%ﬁge r%ﬁ“gk%&#é% ﬂ%ﬁ@frz?éml&tqoéﬁe@r ier values

def @bt tmbbe CledeRf I BsSehcdRY adapt 8tbdobasdtBon the sequence of

i Packman schene. The input to the bl ock deconpresso
Zobrrsityaindifesdddicn FERR febredentfa o o owlap generator 120 and

‘}EHHfrfleeg ' \5“%121@ ﬂiggtg 'elrﬁio‘aﬁjié}r sEREeMOR80( 3rd! hiwhRieaBNaff intensity
modulator or modifier 140 that modifies the intensity of the color
components of the expanded color with the modifier value. The modifier 140
could use a weighted intensity modifier value, with different weights for the
different color components. Furthermore, once the color components have
been intensity modified the modifier 140 preferably clamps the components

between a maximum and minimum threshold, e.g. between 0 and 255.

The units 210, 220, 230 and 240 of the default decompressor 200 may be
provided as software, hardware or a combination thereof. The units 210,
220, 230, 240 and 250 may be implemented together in the default
decompressor 200. Alternatively, a distributed implementation is also

possible with some of the units provided elsewhere in the image decoder.
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914A and bl ue 916A conponent), a 9-bit differentia

color codeword (3 bits for each of the red 922A,

green 924A and bl ue 926A conponent), two 3-bit 63

intensity codewords 930A, 940A, a 32-bit intensity

I ndex sequence 950A, a flipbit 960A and a diffbit

970A. The col or quantizer 22& is inplenented as a set

of multiplexors U 221A, 5 222, 223, a set of adders

224, 225, 226 and a set of bit extenders 227, 228,

739 21T an ¢bistratjoamfiaeemediment phassautibatyadecapprgssor 300
fa&[ig%&ief rv% @’ECE %kg %%%eggﬁoldggmﬁgg?oﬁeggg [:?otng% 1:~I;es a color
benendtbre 340l dﬁamgdiewaltds $h2AcoRT A prOddifiationsvibdsl on the four

case nmult ors U2 uts ,zero. ,.Fo
ERER colbinor8L THEF Benerdiht S5 muftEraaie petiss i pihiy) color of
RS coddwpirid irhe o BSEC(REB) eologr conponent 922A,  924A,

926A of the differential codeword that are added by

t he adders 224, 225, 226 to the col or conponents

91 240 HeftdtoD 1620 Of bﬁ%rgg@l:ioforc%'l@m{ld a dd8r dodlewekd or color
conmponent s 922A, 924A, 6A of the differential

EeRISaBR @ tione to pisst &TaBi SUBRtenlShe HHagey clsantsensing the color

fﬁh?exaggc&dér% A:soé i'élﬁ&ﬁﬁﬁ sdﬁsef Rt GhHB) imadd elénmd®ts?hdve a pre-
and (MR, Al gq he resulting 15-bit col or
Te

Hefiped ﬁssgcﬁﬁted ™ ‘affrtr@ﬁen‘taﬁ@nb (qodesosAbldhat zogresgpgation can

B SHERR T PAHE YR, g PR e o

imkm:rmqsnemeby by paddi ng the missing | ower order bits

with the higher order 20 bits. For instance, a five

bit value 10101b;n will be converted to 10101101bi n,

Hnds otquibaleat birornexdemirepadseirg (hid8, @0 yiew| Iwhebenmefour . color

0, 107, 247 The rm ifie I t 230
fEEriiakahs o 1138 Aorkafl BRRS (S e Rl FlggSigts and a
2 ectsen Gﬁtﬁeﬂf@ﬂrﬁéd Oimbhg theel PASRS hy thodeier dadR30Aor if the

25 940A to oy for a particular jmage el eqent and
Sectiat dh P R caippne sies P oA RS Ty Shigsied color

Sdddvitirg ik TRER SiRMRIRY. tngb@l&at@ 4 chlateBpidknt&Qeewor d
930A, 940A is féd to the table I ook-up 215 that is an

i mpl ementation of the nodifier set provider 210 and

AL eRstd ¥1 322001 11 1RGilidr9r d&d %F@l% ﬁ@dd“hﬁﬁrsb& ded
codeword o?a%g(?bl n (r)reans t :‘lalt1 he fo SN provide
avdoftivere, durdivearsedres icothtjination 18 e1{4ThE, urslé% STé)ba\Ied 620 may
1? lu%piergented together in the auxiliary decompressor 300. Alternatively, a
distributed implementation is also possible with some of the units provided

elsewhere in the image decoder.

Fig. 22 schematically illustirates a possible hardware implementation of the
default block decompressor 200 adapted for the Packman scheme. The
input to the block decompressor 200 is an encoded block representation 900
comprising a 15-bit color codeword (5 bits for each of the red 912A, green
914A and blue 916A component), a 9-bit differential color codeword (3 bits
for each of the red 922A, green 924A and blue 926A component), two 3-bit
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Table 6 Intensity 000bin OO bin O Ghin A |bin 100bin
101bin 110bin | | ibin codeword -8 -17 -29 -42 -60
-80 -106 -183 -2 -5 -9 -13 -18 -24 -33 -47 2 5 9 13
18 24 33 47 8 17 29 42 60 80 106 183 Table 6 consists
of eight different intensity nodifier set, each
containing four nodifier vatues. The table was

gﬁﬁ@ﬁ%&f%o%wé%&{)bh@% g QR r@%@ﬁﬂ?tﬁﬂ@%ﬁ 1r?de§pg?é%(?1{]ce 9504, a

1(itlm m Ai'm zi'n € error
t aﬁntﬁ@oﬁﬁﬁﬁb@dl @ fat the first and second val ues
of each nodifier are preferably the third and fourth
val ues negated. Thus, only sixteen of the nunbers need
t hbedddronedntiaed 2260 iy émpilarnbgictb ay ad uRs dfaﬁuhﬁ?lexors U 221A,

o) i t herefr 1 h | tiplexor 234 uses
o 2 & YL akrs RakepoPe b i gt B Ragpdiers 227, 228,
e@mnmlstc@me@@m@aszz@ ReneREHS thd8ade Bblori B €RS HVM sub-blocks
|é?g€ rdeg to.the table | ook-up 215, which

¢ s‘”éﬁ%?p cFpdbei 8rsty shheblogkofhishdese| eelosdis obtained
r@i@eét[}ﬁff@ﬁi @fe TiIbr NESRSHSd - FPIDA nfﬁme QléAt NE which case

index is | 'bin, using the nodifier set

Uiféliﬂéao%%@mt He2 282 Bi DS gerq.sFor tise gecond sub-block, the
Q@i h¥xofsh QQ'lnt%' 923 ”@Qtj t€f @49?%édmzle g@%% e(%gﬁfﬁonent 922A,

t hree adders ers 2

HBHA o tfeh af ethteh‘élfﬁeé@mﬁlﬂ a@d@@@@h@@sgmdadde@rby viad welders 224,
foys thes
(i Bh 1se laTESmp TR RIS I, 205 o e Rllor codevor

éB&paﬁ:@@do%a@@p@obcts 20, t ¥t A 926.&>dfeélird£dﬂ°f622ﬁt1a228deword are
ﬁ?fergg Qﬁd&? |t8r31x 2011% ed bet s r{%@‘gae, if (R,G,B) =

or val'ue,

¢0) 16, 2%&1@(&.@ A3, Aa‘i& (Eppz hﬁleemmlﬁ%qisowﬁ co\l\@r w (0! 13,30).
get (O 107, 247) + (42,42, 42) (42, 149, 255) whe
val ues have been clanped to [0, 255]. 25 The

"Fl'ie'i‘éﬁt&thé @gjextgg&e 325%‘*7 ? Skgg ‘Mcf by §%?t Yalue coming
are oper at ed rom he cont

ovgi € 2@®der$hé2%¥on19r9ﬁ REGI do26@ t&bis tdlee65This can be done
inexpensively by padding the missing lower order bits with the higher order
bits. For instance, a five bit value 10101pm will be converted to 1010110 1bm,

and our five bit example above (0,13,30) will become (0,107,247).

The modifier selector 230 comprises two multiplexors 232, 234, where the
first multiplexor V 232 selects which of the two intensity codewords 9304,
940A to employ for a particular image element and the second multiplexor
234 sclects the intensity index of this image element. The 3-bit intensity
codeword 930A, 940A is fed to the table look-up 215 that is an
implementation of the modifier set provider 210 and intensity table 250.
Using, for example, an intensity codeword of 01 1yin means that the following
modifier set is selected [-42,~13,13,42}], see Table 6 below.
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I nput paraneters diffbit, flipbit, and w = w3w2w wo,
where w are 4-bit address index describing which
texel (inmage elenment) to deconpress. The bits w3w2
contain the y-coordinate in the bl ock, and w wo
contain the x- coordinate. 5 U= diffbit AND V V =
(flipbit ANDwW ) OR( -,fliphit AND w3), where -, is
the NOT-operator. 10 Fig. 23.gehegatically illustrates

a_ggssqnl_e_ha.[ﬂmre inpl ementation of _the auxiliary

bl geliengddy onpP@asor 0806madapfed fQirlstkhhel 2PaeK M bm 1106 11 1lbin
sc&&g%, réhe i nput to the bl ock deconpressor 300 is an
encoded bl ock representation 900 conprising four

11-bit col or e®ddewortid (4 g s fogoeach-gif thegped J106 -183
9128, 15 922B,,.932B, 942B and green 914B, 924B, 934B,
944B conponent®and 3° bits Por thé3bl ue’Snpondhts -33  -47
9163, 926B, 9363, 94§B), a @8-bitjgol or jigndex ng 33 47
sequence 950B, a flipbit 9603, a diffbit 970B and the
(4-bit) selection dequencé?981 etl oyefOfor 80 106 183

identifying thé conpressed brock 900 as—processable
bé the auxiliary decoder 300. This auxiliary block
der¥a&r casgstpohpight differenplintensiy metlfieriseh, sajuenciining four

98 ay; i i 7, essed. bl ock 900
for dego‘iﬁiﬁagpﬁlgoté}é% Qgﬁgegte?%tgfi éiﬂeg[a&”?ﬁ%afmﬁ} t'rangom numbers
| &y henobptingzicgnphess by bliookiA0g the Ergr B3 andet of training
i.NpEl 2 iffer fro at ijs illustrated .
Arnfkes " Nok A maPalRledl dndlost AT valli otrs S &fe preferably
d@cdﬁm@sgsd rfoQ0h @mfirﬁﬁaréd@}sﬁ,sorgg gi}m_id_l;:]ﬁidf ltexafi$mbers need
to and_a single i pl exor . e
3&%#&% %%‘%%ra%géhe EURBET BB B eRdaR FoPbiHaes Rgefrom.
el ement to be decoded. This index selection is based
t he %g)ﬁlress gndex of, the image el enment. Note that )
SHUHURERR23¢ agRs dparmenpat Rits dadslusssdrderhdp esqlect which
amidige- dedrhoed 60U RSSOCTAL €PesiNLiRl MOpROLALeAdBHEX i
i.s found in the indeﬁ%equence 9_5%8 flog ?ﬁ]lafs:t iﬂr‘%r{aegﬂeﬁgp)&ndex -
dparassed 1o the akle) logleur| 2envhich selebts desrntélic ragdifier value
dRBr HeN e LB N , | - 33 i
out put s thg p%%ﬁ iﬂ%regé?/glfu%%)éf n%}enner%?;tf‘%krb%h%?%%% i the pixel
index is 11pm, using the modifier set selected above, the modifier value is -

42.

Finally, the intensity modifier 240, implemented as three adders 241, 242,
243 and clampers 244, 245, 246, generate the resulting decompressed color
value for the image element. The adders 241, 242, 243 add the modifier
value from the table look-up to the expanded base color from the bit
extenders 227, 228, 229, Then the color is clamped between a maximum
allowed color value, e.g. 0, and a maximum allowed color value, e.g. 255, For
the example above, we will get (0,107,247) + (42,42,42) = (42,149,255),
where values have been clamped to [0,255].

The multiplexors 221, 222, 223, 232 marked with U and V are operated by
signals U and V from the control logic 260. The control logic 260 takes the
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The output X fromthe control logic 340 is used by the

first set of mnmultiplexors X 321 to 326 in order to

sel ected between the first 9123, 9143, 916B and third

932B, 934B, 936B col or codeword and between the second

922B, 924B, 926B and fourth 942B, 9443, 946B col or

codeword. This 5 basically c®rresponds to sel ecting

bet ar A etNR | sipge o he , i
9141%;@{e chamdie Wk zést 3%%8"} o5 d b0 Bhere w are 4-bit
apddrepsgindgze deserib Itf’fge“’hl@sttegdb(lmawke}amrﬂh@tcihtmoutapress The

9843, uﬁ%%orﬁéﬁﬁtﬁé‘grb{:géﬁﬁﬂat gg%he%é ,u%n B gf%)loocrar:ﬁ%m the x-

codeword are applic e for secon

soeryddaritce sel ection of color codewords (within a
sub-bl ock), i.e. 10 between the first 9123, 914B, 916B
and second 922B, 924B, 926B color codeword and the
third 9323, 9343, 936B ardd=fdifbiiAIgB2B, 9443, 946B

col or codeword, {re ti e second
set of nultlpIe¥2r§?9§téé@éé“&ﬁﬁ%ﬂ“%gﬂféﬁ bom t he
mul ti pl exor 300. 15 The col or conponents of the
%_all g% @k@ﬁ coI codemord are forwarded to the
ega dn&ar fpegﬁ + 313 of the col or generator
310. These bit extenders 311, 312, 313 extends the
| or conponents to 8-bit color

4- D 3- bi t,
I ér?e%‘f%emlﬁ%@gif éﬁéﬂlﬁffg&‘ér%mﬂhﬁ hewdwsre ipalementaion of the

t exiGaHPHlodO MReBaBressd 800! Shdbiaa( P
extenggg into 101§ﬁ%1ﬁ%b|n Q% 26)1g%4@% a%hmﬂ“ﬂne The

rmlpﬁf ppd @@0@2 @esmw@samrmlwm lenKoded bécpxéf mmds@ytatlon 900
1§1n§ eS ﬁl% ERBE rc%helvggéisfc E(f—3r4'é-))1‘t Tf'c?? 5 %@lt 89 &he red 9128,

Ioglc 34 I nput  par ane
Vi %QB\/\MQ&B WI‘E? gfﬂlﬁ‘—l’b@ﬂ"r@d?ié‘tﬁ BGQBX Mrocﬁnp@nent‘ and 3

A0 206 B SERTPS S 8 48 UL L, o e
)SEQULOTIG% W@?e)é.; fIipbﬁﬁ@ﬁOBN%M?f;@;%Oﬁ fa{r}c{_) hjv?nfelAll(\JDbm selection
unéer 8 gggy 31%8}7%‘% Ieo§ EIQ‘;‘?%@’%’F% ¢ WPWe@alb?% 200 as

mdcéss@xaaﬂa @gStheaadxﬂimaﬁq&&oﬂﬁb’ 300. made di&ikhe BiRkeAtcoder 300
ent ut d arture from the scope t her eof

THCROT CpBln St b5 IP o raHaBaS T riao" BhREHAERENGESB of the

compressed block 900 for decoding purposes. Note that the actual bit layout
of the compressed block 900 in Fig, 23 and also in Fig. 22 may differ from

what is illustrated in the figures.

The color selector 320 of the decompressor 300 comprises two sets of
multiplexors 321 to 329 and a single multiplexor 330. The multiplexor 330
selects color index for the image element to be decoded. This index selection
is based on the address index of the image element. Note that for one of the
image elements per sub-block, there is a pre-defined codeword associated so
no color index is found in the index sequence 950B for this image element. If
that image element is to be decoded, as determined by the address index, the

multiplexor 330 outputs the pre-defined value of Ouin (Or 1bin).
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Patento 6x4 1 h rect.X 6.
Texture 195;) ?r%;%s%%ﬁdor%a&a%\%%%pg g@azbSﬁéﬁg figst set of
("‘@*@]‘ﬁ@e@ggg’f 324 026 [iBlordketi neletaid lpetweShr 0@ first 9128, 9148,

f re Rast tion
CoaB S5 B9 U N Epa S e e
2@2@3@&24&5 »oHB aam&%&)‘th &?@BO@é%dr[%] g&eBneylor codeword. This

-'\r/géts AL ﬁ}’ RIS %ﬁ%‘&% q;BﬁﬁS 252& o e%( %éy s%%?)la]ppgg §ince the first
pBlZB{l 914]3’/2591633 :iéﬂikﬂ egewﬁ@rwjgﬁﬁpbn?at ?QBanéolort codeword are
5355457 e Bt FrioePivgls SHaF P A R A TrDRBE, 8568 and fourth

PQE'QBEE@@Q OB @ol@0cdddiordt é%ﬁéﬁ@é]ﬂﬂ@efoa/t%#ggéecond sub-block.

P%K% Texture %orrpr essjon for
S FHEGFansdecipmapapplarooayewesls Cwalhis alsulablock), ie.
ﬂbéﬂiwénofh@ﬂ'@§@@§'2'% 81 810168 Sl ol S&lfo%%?@tz% 0h4808heB color

of an i mage bl ock ( npri si ng I"e i rage
rd ad dhe third %83631'%19’35@911’1& ﬁ@msthe@ézaf 948B, 9468
c t O a
noc?&z\ %gg?@ggrc? Pé&ﬁ%‘éelﬁﬁgl‘irgrlé g&@g? Ald gg é s)et & rtnulfciplexors w
RREEsH Heae ﬁwwibaéﬁen’onh@nadh@mwrsmmt i on (980;
981) of said conpressed representation (900), said
detect ed conpressed representation (900) conprising a
bihe selquenovrarsmte oéiihe rfgmaalyrmjeméardol@l todsasddl aad iRWarded to

n ess processed
g@gor XJEet eriosg% dﬁ%bggg f; S‘Eegg ChgShod@ionnt. Q. These bit
mmt?l(mrslf?l 3 e, B8 estedls 81 £38NbARLEN RioPtohPBatns to 8-bit
iy comoponents preferably by repeating the bit pattern of the color

components, ¢€.g. 10lpin (101lpn) is extended into 1011 0110wm (1011
101 Loin).

The multiplexors 321 to 326 marked with X are operated by signals X from
the control logic 340. The control logic 340 takes the input parameters
Slipbit, and w = wswpwiwo, where w are 4-bit address index describing which
texel to decompress. The bits waun contain the y-coordinate in the block,

and wiwg contain the x-coordinate.
X = (flipbit AND wi) OR ( ~flipbit AND wa),

where - is the NOT-operator.
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said i mage bl ock (800) by processing a first auxiliary

payl oad portion (990) of said conpressed

representation (900) according to a first auxiliary
processing node, said first auxiliary payl oad portion

(990) being smaller than a 15 correspondi ng defaul t

payl oad portion (980, 990) o#7 said conpressed

r P§AE BB LA R8tdod g;tya%

conpressed repregg%t I on %%6 g%@%? |ng€?q®§ﬁk%1n0dﬁmauon8
denduthangescoeyi g nratie fo whe peesersaindentivnstitavx ldepayture from
p t nblnatl n

e Bt RS PR B P B paims.

meani ngl ess bit conbinations for said default 20

52%?22223 Fepr esent at | oK ESBORENCER  mge. bl ock
ﬁ‘g)DEWrMﬁéwl %EL Qléo%gﬁﬁﬁeﬁgﬁlﬁs B(I(?ellg)’%ﬂ.ﬁq%iagion Coding.

ressed representdtion nprPsing a
sequeﬂﬁ&fé? Tyriaficienhod Conprirdestidrizel PE 9510eps3 851342,
generating a deconpressed representation of at |east a
portion of said imge block (800) by processing a
f i2] StCmplblellar}lyefpay,l SaetlqrikdemynI§830) Leadke, Sdhdberg, Sandin: Two

conpr e ion,.(90 ccor

COmD S PEe! SALECHR BheRuhE0H) FRSELFARD o SBAAL (1986), vol
decori,qgs el -@@3esent ati on of said at | east a portion

of said inmage bl ock (800) by processing a default

payl oad portion (980, 990) of said conpressed

repr 5% mhadn ) 96801, according to a default processing
node, 69 said default payl oad portion (980, 990)

being larger than said first auxiliary payload
payt 'M&Cé@@o)Br&ﬁ@r§ell§ﬁEb@Q 6baﬁ§§u9@ s %trhgt is(s),inon'-.-- Game

ortlon 980 sai d conpressed represent

(900 el éﬁamae@e%ﬁ@@egé&%bpﬁ%@t ation

generated 5 according to said auxiliary processing

node and sai d deconpressed representati on generated
detordendne-8Idkrd $sfémul t QHBMI rﬁg: mblgee, Midsevest N A Hardware

sai d oce r ocess,
coan%%%%%ﬁ§&¥£ﬁ$%%%%£ﬁﬁ§ g%ﬁgg Pﬁ??e%oﬁgﬁWa#%Hﬁguﬂons on
or mésmphilse88, Bi(2008NI8O1aBIO8Ns for sai d defaul t

processi ng node. 10

6] Fenney: Texture Compression using Low-Frequency Signal Modulation,
In Graphics Hardware (2003), ACM Press, pp. 84-91.

[7] International application no. PCT/SE2004/00]1922
[8] Swedish patent application no. 03034972
9] International application no. PCT/ SE2004/001120

[10] Strém, Akenine-Méller: PACKMAN: Texture Compression for Mobile
Phones. In Sketches program at SIGGRAPH (2004).
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3. The nethod according to claim1l or 2, wherein said
default payload portion (980, 990) conprises said

first auxiliary payl oad portiopg(990) and said

sel ection portion (980; 981). 15 4. The net hod

according to any of the clains 1 to 3, wherein said
selection portion (980) represents at |east one of: -

a first (912A) and a second (922A) codeword used, in

said default processing negdafgr representing a sane

i mage el enent associ ated property; - a sub-sequence of

lsal 4 fetisdd 09 I26¢e it secmmﬂre(&ééA)epc@smmudn (200ustdp image

default roc n for esentl ' .
Sl et unE e o Ts Maftamane BBl aid ot dhuprises
th@@ﬁ%maﬁquence used in sald default processi ng nDde
for representing nultlple i mge ele a C
i ndi cesdetogiing aTHUNREIHE r&ew&%oﬁ%@)aﬁim%ﬁ Hok adapted for
b\é&}f‘g’ %k&be@@&@@y HOdSHAR PRIMRELIBESIAHe baast oang saﬂieo?ubﬁ portion
- détecting said conpressed representat

(?@WSstofrﬁﬂlda@é’mr@asqcbreprga@r&a@@ﬂa@pp pﬁeéééké?%sdﬁﬁaapressed

BYIREEL I EMEAL L bt i

Cprrdqmmtiq'n iart 2 muedningiesal bivwabtwnationruhey procssied according to

process detecting said conpressed
({)(?éé%‘é}}tt rtoi“’%%Sﬂi’gg’B‘]);@as not adapted for said default

pr ocessgengravdg a fdesampresgesit m;cndemladhomsoé@ma‘tbaﬁoa portion of

SBBnPaes Bl oL ot BacBn pédof St A B Bacpotion 000) of

sl Boigtéisetl IRHoERSSHToN I(DOE) acfcosaing tcndlfnes aofilisay processing

i ndex sequence are, equal . ccord|n to
VRS ey £ SO PR AL oS than a

cbﬁ%§f)o@@1%g0fdéf£]@1t3t;%9'$oéﬁ ortﬁﬁi e@igiong o9a) dof sald compressed
deconpr essed Br esentatign generated accordin

repicaeRiAton aPp) ar?ﬂﬁm@éssm%ﬁ%ysﬁegecﬁ% tggppressed
?%2§A {8RLERTY) ald-8Ruiak tosﬁlg ddtist #9edNinadnto8€CORBrein said

codeword iIs outsSide a pr ogerty i nteryval
fia$ cwebliaryadquoredsigs t Broskgi @ra%ﬂf‘%‘ﬁﬁt Hr cOBYRINAYORS JEsPresenting

r&@undér?lj gﬁtéd?ﬂbxg@tgnge&oméﬁﬁﬁ%@gs§ BR' &EBLAIHARN for said default

genér ated accor
processing mode.

2. A method of processing a compressed representation {900) of an image
block (800) comprising multiple image elements (810), said compressed
representation (900) comprising a bit sequence, said method comprises the
steps of:

- generating a decompressed representation of at least a portion of
said image block (800) by processing a first auxiliary payload portion (990) of
said compressed representation (900} according to a first auxiliary processing
mode;

- generating a decompressed representation of said at least a portion
of said image block (800) by processing a default payload portion {980, 990j of

said compressed representation {900) according to a default processing mode,
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said first auxiliary processing node if said first
codeword is equal to said second codeword; and -

sel ecting said deconpressed repsesentati on gener at ed
according to said first auxiliary processing node if
said indices of said index sequence are 15 equal. 7.
The nmethod according to any of the clains 1 to 6,
wherein said default payload portion of said

said "o %ﬁ gga(yﬁc?e&f ?)g?{]&? 49?5 @%@P)oe e | %gxr @ﬁ&ﬁ eééid first auxiliary

accor processihg
paydogpd psitign £90)ysnd (910A) and a 20 second’ (920A) col or

codewor d, first (930A
codenordeshtunion Ea to Aom S SEHBac 4Rl of b Siyhressed
re@@@@érﬂ@n‘i@ul (Qopy,obesmaag saitb d:&:confmesssadw gepresentadfys @enerated
providi ng a,set mul tiple.intens difier
a5 9EdEorfOs ! | PP lafé’gé?lf PO FONr (SBar=iht Segpppressed
repREMRE Hon nEﬂ{te@tadc@%gw@es&maﬁitepimtss(lﬁgO’)lodﬂ, wherein
sai d i mage. bl ock (8Q0): generatin

.a colaor .. .
saaé 8 ERRAIAT PTORS BN TiedF (PIPRYSE cuf GPednaligng Fepresenting
%11%}11: Hit éoﬁl%%é’cflo&@bg rhédiSihslc8d DN canthisLEoOn i¢:92484)default

or codeword; - selecting an intensity nodifier from
pﬁ@ﬁ@ﬂngm@w§ity nodi fier set based on said intensity
i ndex sequence (950A); and 30 - nodifying the
intensity of said at |east one i mge el enent 810t)
3basEit: anctheddasmirditgedoi ﬁﬁensilttyf Roavhersin seid defaviie payload

P, toglo&é%?sg)gbg %ggsg%lacg{irét %5((9) rxé{y'ﬁa ?é&’ ggru&tﬂ?@@)rhnd said

mﬂ@ﬂﬂﬂﬁﬁ@ﬂdxr@ﬁﬂe@énmation (900) is interpreted,
according to said first auxiliary processing node, as
conprising a first (910B), a second (920B), a third

4( 930B) o @ abestding (940B) ofcibleotlahms ddenBy dheneinasaid selection
col or i ndex sequenc:ﬁ 895%?, and said at |east one
P%ﬁ&ﬁ#@§9&“*ﬁ?%@@§§ﬁ g2 ot Conpri sing the steps of. -
gener abi fgt930PrariRr @@c@&ua% omA) haseedroed ased, eastaid default
one col or _codeword sel ected

rom sai i rst 91@38%.
PrOSEYIaE OobR)or FINTEEERGRY EPRRA FRAES Gfﬂf%e Groperty;
codewor,dg 1 Qequence of said first (912A) and second (922A) codeword

used, in said default processing mode, for representing said same image

element associated property; and

- an index sequence used, in said default processing mode, for

representing multiple image element associated indices.

5. The method according to claim 4, wherein detecting step comprises at
least one of the steps of:

- detecting said compressed representation (900) as not adapted for
said default processing mode by detecting that a sum representation of said
first (912A) and second (922A} codeword will be outside of a property interval
allowable according to said default processing mode;

- detecting said compressed representation (900) as not adapted for
said default processing mode if said first codeword is equal to said second

codeword; and
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9. The nmethod according to claim8, wherein said color
i ndex sequence conprises, for each image el enent
(810) in a first subset of saidormultiple imge
el ements, a color index associated with said first
(910B) or second (920B) col or codeword, each image
el emrent (810) in a second subset of said 15 nultiple
i mge el enents is associated with a pre-defined col or.
codeworgl, l.ecl;qd ReRkddi-Esin 58O 00Y a88seM8dapted for
col or (C%%%%gcgééd@v\%érgg ang .saefpg cgll or I_giindeL sequence
s4i8 5B ult prpedssiwg mibde ibaaid indinge oflseifeindergEgyicRAc gre equal.
third subset of said nmultiple inage el ements, a col or
i ndex associated with said third (930B) or fourth _
6( 940B) nehod scodeiingdo daith 4, melgereeh epihseleatioy step gomprises
20 fourth_ remaini ng subset of said nmultiple inmge
akleafbane of 158688t ed with a pre-defined col or .
codeworgdiessgheciRd dempRisted kpeseABARN genémied lccording to
(940B) color codeword. 10. The t hod according t :
Sifhytior LAY ARRSSPES Do TG PTATE (hebdt SLp Bipreggptation of
risP o { D804 d eRs:83 0D Sa) WheRvdrideanasfieactapibperty dnterval
Sés)igi dﬂsdg%auﬁ%t‘ pr ocessi??% n)Dde, a sequence (981; 983)
aldwablestcepnlingo saifl deltediopPceaTREMOHdewor d
represenid g asetiﬁrééco%?%}é‘égg@treﬁfes@n% iRRe el erRoiding to
associ at 6d groperty and sal d conpr essed . d
saidpfisgteatsiiagn Hrootsinppeiieds said dushgodswpediporivel to sal
ortjon, (980B)_ representing, when processed according
S?@nga?odi%rge%%%lt processing node, a sequence (984)
of a t hietedtin@1dAfl debrapfessed rept@Rargtiapdeneraiedsaggording to
in said default processin de,, .far re ' a
s B T EC BT R RO et Helga 5P crint Jad5g sfaugpce are
e@i@perty, and a data sequence (990B). 72 11. The
net hod according to claim 10, further conprising the
step of selecting between said first auxiliary _
7Pr OBRS $haBoALAR oA RS BEPNST @iexdlalms )l t@Byceisaieny said default
node based on said_sequence (981) of said figr%i &1912?2}1. reted
pavigade poRdons POERA EOMPRBII o CHESERIIPT a°Y 1 e L REG PO
Biadadib it phdledheandde S&S epthprilRd) fadqRo0d) and a
aé%%aénaé)go éequence (%84) of gsai d third (914A %n?l OA) intensi
séaunct (PIWV4R)lor sedawend. safitpts@80AY gk Al ‘ﬁ%&%&l 9404) intensity
. . daphed 4o 9GRS B0s AdSRFAN processing
C@%%‘?I?g%@gpay g%daggrtl onge(%gog)eq%f ?Zi d conpressed
ricejer @septistnigaie (3609 ol:isai d second auxiliary payl oad
porti onpr%%%%% abeslep bt multiple intensity modifiers based on said first
(930A) or second (940A) intensity codeword;
for at least one image element (810) in said image block (800):
- generating a color representation based on said first color codeword
(910A) or a sum of said first (210A) and second (9204} color codeword;
- selecting an intensity modifier from said intensity modifier set based
on said intensity index sequence (950A); and
- modifying the intensity of said at least one image element (810)

based on said selected intensity modifier.
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10 smaller than said first auxiliary payload portion
(990A). 12. The nethod according to claim 10, further
conprising the step of generating a deconpressed
representation of said at |east a portion of said

i mage bl ock by processing a second auxiliary payl oad
portion (9903) of said 15 conpressed representation
(900) according to a second auxiliary processing

80gpe %‘ﬁbﬁoﬁe %@E&dﬁ’r@“tb' A5y Jra-0adiperiiwny( %ﬁ&@:m said first

bei ng smaller than said first auxiliary paylo

apwilisrpn pe9BeA) | paitionei of sedid sebuwersrf sf@ﬁeewﬁaﬂpees(%o is
lrﬁéag%x%ﬁ;?e cfcof?c%!n G| %ewagﬁ% ar‘i}féée%gxrf esent %&rﬂﬁmmg a

daecor |ng 0 t processing nod
ﬁs:m @H@)@n@rm&d (%ﬂ@s eat @tirdnO§eBeratdc Aourth (94013) color

dj t
oBEFH ot 58 Ceanorh Srabliibe PR atEr BflGR, BRGF gR octiery
pt@:e?@ir@ 15060 @ﬂnglglfélhg ?hy spfdps]ge’s& n? rlrg g e bgsed on
sai d se uenc of sai ir and secon
(922A) g é %'OIBESE‘H”SF\@%% n z) Ehc 8 §§3 easfj one color

c8@odd %%Iecfe(ﬁlgr@rnaékgdsﬁﬁéﬁn 1@%%2&cor@qgmng gried gaBdB) and
sequence (984) of said third (914A) and fourth (924A)

fogth dAENBY gplon godemerdret hod according to any of the
clains 10 to 12, wherein said conpressed
representation (900) conprises a third selection

9por Thorm¢ G8UICRCConsing sontlaig, SwEhersibcaid clefc dor e ﬁ@quence
0)

ohpsTA, Aol BRSIRITD) ) Oseuen {9V mie

irsage eleetats, tamocl)@esisdwg amdetetefc?bmﬂem%@efmslt ng18B) or second

épirﬂoéa e?cﬁom%o g\a@(tlr Zl gn%%@%legé%%t?@l%&%ﬁegtﬁe@ﬁ@%ﬁs‘ég of said

riultipheinegapeicsicigst e astegatdd veidh ext pregddetadeamleaicddeword

s B BB SRR i colr

irfRRUe8GEe{RBH50H) Sanriskss Sdir (a@dleeana@adelsmnd(e(mza) a third
codewof d, . based on said se ence (%{ﬁﬂ‘) of said £é{ Shith said
spbsapt aAl sEeGRlE (oeR) Sl 8 S5 SEHOERL

t}(@&‘téseﬁ %@Ifgufrthl [0 OE) %ALY conekwblrdarh( 22449 elernent (810) in a

codeword, or based on said se uence (983) of  sai

fepyrils trepmning aweses loirdd 0By eémﬁl%me%‘-’r i §§‘a9fé"f‘1f€é with a
péﬁgg 2nd c&ik! &4 é&e&éﬁ) fr%ﬁg shRuihf (f%%)) or fourth (9408

word and sal sequence 987) of said fifth (916A)
calnd ceflgwdrd. 926A) codewor d.

10. The method according to any of the claims 1 to 9, wherein said selection
portion (980A) represents, when processed according to said default
processing mode, a sequence {981; 983) of first (912A) and a second (922A)
codeword representing a first component of a same image element associated
property and said compressed representation (S00) comprises a second
selection portion (980B) representing, when processed according to said
default processing mode, a sequence (984) of a third (914A) and a fourth
(9244) codeword used, in said default processing mode, for representing a
second component of said same image element associated property, and a

data sequence (990B).



10

15

20

25

30

10 15. The nethod according to claim 13, further

conprising the step of generating a deconpressed
representation of said at |eastsa portion of said

i mage bl ock by processing a third auxiliary payl oad

portion (990C) of said conpressed representation

(900) according to a third auxiliary processing 15

node, said third auxiliary payl oad portion (9900)

being smaller than said second auxiliary payl oad

portion (990B), wherein said selecting step conprises

11 heTlst epetfods e&ceorcﬂmg $ai daifacdfipricsted FepREsent athicorstep of

ener a accor di ,
SOG4 bEGRARE S P R lbtp itk ok JREREERR ARAT avudliary
ptaressing thbls thasedidn saiyl gooesss (P jmideid §1asid(9 124) and second
resse 20.represent ati on _gener
9&%1’3 ag&lq%e ?yorbrs(?% SegnEnce d@ég %%1 gh%g 6924) and
%ﬁeSOJ@mras aﬁﬁaﬁmans@:grtercat @@%aﬁosaidngumb (9144A) and
sald th auxi li ar oce S|n node based on
et ) st saitibes Bl BrantiR it B Segpted for
pfRde¥RLds BasRM SRS A?ﬁﬁld)@ﬁc Bof1883) (20015 asfd séjc'r $:bmpressed

(912A) ~ and second (92 codeword and sajid se ueqﬁﬁﬂg b
rﬁ(meagnteﬂoeau%pta)mea (gqmd PrEibary GEVIgRd PLARPD eing

¥@%%13%§1§ seco %%ZZAfgcodemord g;izald

sequence (985) of said third (914A) and fourth (924A)

dﬁ%‘? X‘{’ﬁ Z%%&)%l‘ %8°g13§1§871)f 601fur§1§é1d cfohflﬁrhs&%l% step of

ewor A met hod “of
ggmenagl ang:lm:omprpswk edprespnigiant af iseifl 90opsop pertion of said

1 85100 0% EOTREL S, BULL) B g b RTB008) of s

c@ﬁ@@éés‘édn@ﬁemﬁta&eﬂu(@m acsardingettohadseccomir #gkihigry hwocessing

st eps eneratin
niadsy Sedhest o X oPoLlrd Tl SROE Ta5E)spgter than said
ﬁ?&”@tﬁ:ﬁﬁ&}ﬂ@)e@ﬁia@i bBBEEn 3@9@)&) (v&@@)eua@@ﬁi d;leha@tmrg gtep comprises
def aul conpressin d default, gi%éjaccordm to
hpioEseAARIIOTE FOI0CTRpISEh T BRI YT :
%gr gbf& R %@gge%%g%trﬁﬁ&e r §Qfde§l@&§ﬂn®96@@tidréﬁ‘f&l@nﬁﬂtmk generated

a first error repres nta q
accm:rdm |t0eS@’rFi fiepk ia1yg PEeFCES g &g D] 0 ecompresse

%i%ﬁe's“eé@'u@ndg&?#%{ecf 9.%’61%?&% q? S%.RZ{ %é&gﬁc?tab%ﬂldrgoﬁﬁocessmg mode
enera ast one au ia resse

brept enevrtiditseqnen&d (B8 hfof said ﬁrst 912A) and second (9224) codeword
or based on said sequence (983) of said first {9124) and second (922A)
codeword and said sequence (984) of said third (914A) and fourth (924A)

codeword.

13. The method according to any of the claims 10 to 12, wherein said
compressed representation (900) comprises a third selection portion (980C)
representing, when processed according to said default processing mode, a
sequence (987) of fifth (916A) and a sixth (926A) codeword used, in said
default processing mode, for representing a third component of said same

image element associated property.



10

i5

20

25

30

said i mage bl ock (800) by conpressing said i mage bl ock
(800) according to at |east one auxiliary conpressing
node, said at |east one auxiliagy conpressed 10
representation (900) conprises an auxiliary payl oad
portion (990) for representing said inmge bl ock
(800), said auxiliary payload portion (990) being
smal l er than said default payl oad portion (980, 990),

1% ﬂ} {kBaRd a%%gadig#x'té 'cﬁ%ﬂnoﬁ?gprfﬁﬂﬂe?gcgﬁ%mmg the step of

ates as sal ["'eas e auxi conpr essed
s¢leies eammamsa@ﬁ@e)t abkifiaco prberssirghs1adspraadd fepprgd auxiliary

r edundant nbi nat i..ons '
P%%lﬁgt% T “SHP A AP Bhel 3P iulbbe (081 of said
0‘9 ubat Hng satozh@@mzza) c&ﬁwm‘dﬁbamd memasseﬂqmmml(%?) } of said

el 3] S Rrol B SAE SR T 2l BB of s

(J 100 %ﬁlt&iﬂtﬁwgéﬁm xodaRrdrdor bé@d%@hl srjd ssccprepre {988) of said
representation ( ﬁé associ ated with a snaII@%% QLTOL Y vhird
fiysdp{Od @dhtand @ﬁcw% 33AH cadeHId 8B 0TCRITGCE APF Okt

d vﬁ}%ﬁ%n%%u 2 Iﬁgfdédé%%% %%&%éggef;i P@zr@mmwﬁﬁh (916A)

eln a se n portion (980

apélseahd@266hpedsseni r epr esent ati on (900) indicates the

conpressi ng node enpl oyed for generating said

conpressed representation 25 (902%4 17. A nethod of
1gerErat moethal comeréisgedo r elpires ait r@‘mer( g:@g}p%$1ngn the step of

bl ock (800) ¢ | | e of said

el ok ke COTREISL AR L Rl ogfebepnis
1rﬁ@gﬁ)rb1($¢mg>yapbmdessmgjantmrd saixlliargt p@yiogdnptpn*tmrn@%}@) of said

30 step - selecti a comr essg
C%Pﬁ%ﬁsteéc B?Rﬁﬁ@?%#aﬁﬁmmgg@ aftgc® I%}Fgo\um %I ar y con'pr e Slpracessu’lg

e faseghien a@ﬁulmyepaylgaau portivh (PEPE@Y bebsg cinallirdthan said
i mage el enents

@@M%\Wﬁ@% RPL 0 @r@%gbsggrxﬁgﬁ%ﬁﬁ%&% % g é?ep comprises

eéfsééﬂébtﬁ?g gaid”@%r%b&@ﬁe& &Sk santoiat Q@ndﬁr@tt&hadcordmg to
sel conpressi ng wherein said defa

S@’dnéﬁ@séi MFORTEENG enefat 88ida da%et&arﬁsseénﬁ‘?@?&%’afaﬂon generated
a{:&ﬂ"ﬁﬁ'g 12 tg%ac.lﬁgg RPOLLGANRY | PrHEksairdef 1 ﬁidde p@aicba@ecompressed

ort ) for representlng sal s..image bl o d
re(;ﬂﬁ@t)n’tamansgﬂ:mbratﬁd preargling tesaih pegP a@xgléﬁ%@r%‘foéés%mg mode

agxggfdarc%compressed representation generated according to said third

auxiliary processing mode based on said sequence (981) of said first {(912A)
and second (9224} codeword, based on said sequence (983) of said first (9124)
and second (9224) codeword and said sequence (984) of said third (914A) and
fourth (924A) codeword, or based on said sequence (983) of said first (912A)
and second (922A) codeword, said sequence (985) of said third {914A) and
fourth (924A) codeword and said sequence (987) of said fifth (916A) and sixth
(926A) codeword.

16. A method of generating a compressed representation {900) of an image
block (800) comprising multiple image elements {810), said compressed
representation (900) comprising a bit sequence, said method comprising the

steps of:
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conpressed representation (900) conprising an

auxi |l iary payl oad portion (990) for representing said

i mage bl ock (800), said auxiligafy payl oad portion

(990) being smaller than said default payload portion

(980, 990), said auxiliary conpressing node

generates, as said auxiliary conpressed representation

10 (900), bit conbinations representing redundant bit

CoroL dRaufk o MERMNOLARRRh COTRARLONIOO6T 0P 3hl image
def aul t sin sel ection

bbaikt (S0 )(Qﬁmorﬁﬁﬂgssufg saidd 1mr‘teissled(809ém<?@§é¢mat o default

t.o indicate.s electedc
RBPI R RGG SO ST A CPOTCTRT G 0 breti 7 of1dPg) fompriscs o
d&&h,gt g@ﬁafaatpqaayshqlaao d@@m oo nefr@8entiAg @)aid:im@gé besk (800);
sai d auxili ayl oad portion
sel ect l%crﬂ)%gg%}(l r @gﬁresef%a%?% énﬁﬁaﬁgta og E%%ﬁ,e&enUng said
ntnﬁF@'B)YodH (8008 weHra b de@au@ cb&pr’é@ﬁcﬁfd}ar&@&rﬁatxﬂﬁ (900)
ection portion (980) epresents at

T SO E AR SO AP BT Ay TRS RS LEITERE AR (900) of
safd Hnggé B (S0P ES S RgrJERERy saﬁaruﬂaeg%r %@Ht (BDO) ac@cﬁﬂﬁlg to at

I mage enent aSSOC|ated prope sub -sequence

legeit prfei qugxilipoy) 2ARRPERESIBE COPEE, (s%}i{ auxifegy, OF’%PTCSSSd
f | t C r n O f

SR SR oy e o) o

rémexnisnglsahthnagebloqlm@@éi chadié uar;gm%récsegi ﬁgrmé@% ) being

Sf’r}?& g e@P [ esent | g%}@ I(?gaocagowﬁaﬁlt t 9@@ 0% éﬁ]%ﬁe}eﬁ% one

aa;dlwye@empa‘esmngofmaiesugemae&o aai dajd rsft I(CQQQA()n@nGIUXﬂIafY

'C?’%’t%g?g?ﬂ gﬁ?q%A %ﬁcr?}g gg?@d b& ol gggagc alsl Pe&g%gge%tﬂig P& IYdant bit

cbﬁﬂ@ﬁaﬁ@n@%%@hﬁ%gl@@ﬁbi’tddzdrgbtrmtﬁﬁ:lsdfdieéadl tefault compressing
conpressi ng node and said sumrepresentati on exceeds
€% al | owabl e property interval if said selected

conpr esggenABing RI BSRNt At bQINIORPYor Sepenehaditsh 1nd1cat1ve of
according to said at | east one auxjliar ressin

reprgeenting TRl npres @@ébrﬁ OBLBI SR 46, ItRr g auwsiliary
def aul d
céﬂf Qescge%ipre%}%&ﬁ'i(‘tggggn %h@ S default conpresse

resent a rlses t he steps of : -
deter i seilenying farswm(pgqqmyi appreseRbHIpT oPPR) aptasiated with a

%%@P grotxhic"épéggntatlon from said default (900) and said at least one
aumhary (900} compressed representation, wherein a selection portion (980,
981) of said selected compressed representation (900) indicates the
compressing mode employed for generating said compressed representation

(900).

17. A method of generating a compressed representation (900) of an image
block (800) comprising multiple image elements (810), said compressed
representation (900) comprising a bit sequence, said method comprising the
steps of:

- selecting a compressing mode from a default compressing mode and
an auxiliary compressing mode based on an investigation of properties of said

image elements {810) in said image block (800);
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representations of the colors of said i mage el ements
(810) in said inmage block (800); - providing a first
(930A) and a second (940A) intensity codeword that 10
are a representation of sets of nultiple intensity
nodifiers for nodifying the intensity of said inmage
el emrents (810) in said image bl ock (800); and -
sel ecting, for each inage elenment (810) in said inage
bl ack ggﬁ@a saidqtc%ﬂﬁéz%gs%ﬁ%?n%%ﬁ%ﬁ{ qdobj 1y @Bmpressing
i ntens irer fromsard intensit nodi f1 er sets.

sdli8 1%ge'ﬁidec]m§$®@))da(amcdn® togsaid ssledted p@nmreaqmg\me%u yherein

f t
SR irieel g b et et aiY e bl oA (BB At ffsentation
(900) contier ﬁﬁ@@'d@ﬂtfpmad OB (S80019P0) FROBFPrasenting said

(93 our 940B) col or .code
infas WbehGP el Grid A BrE PR S TG et AP e aviiary
c&rﬁﬂaﬁgssb@ ﬁ@rﬁs&ﬂ@ﬁ@ngg%ﬁdﬁ 6&@1@3}181@@1’1 ageh?atjqc I]J}i,yldacﬁ portion
each i mage el ement set..of sa
(901 o rePrenayEng| ﬁ%g%bnleglﬁ 6438 § A Ra%%gad portion
e&iiegkfatilt {ddp 61+t5cfﬂ (A @B}, sald auxiliary
9?@2%%3&%%5%%§pﬂ%ﬁ%rd 93%8)%g%§ﬁ#ourth 940 80 tati
c@apmmmodememr@fy@x & Al RUREAHr 6@@&%?%?5 fepfesen atlon
9‘5)@21”31%3 eé%rﬁﬁﬂa%ﬁgt afe%?@se(tﬁg%) g dbadtes® kieglinations or
0 rising e I mage el enents (810), sald
nmyst@ies(ﬂm)comnptmse@r s0d deéaldép@@mﬁsqln@@w%ran
detecting.a caonpr nt on O}t s d
not~ adﬁf gﬁgféw %ggﬁg%brggggéﬁd %éb 9 ?guF¥ %%%% grnqnesse
re206n theisrdoo0) ® mlemetsan:hsq:iemuedmmmw&r%npd@f sai d
conpressed representation (900), said detected
conpressed representation (900) conprising a bit
18SeaueNeRehdd AEPRresRNtd Rthim rléd«bmddmw}mmzm csatd dafddh payload
or. a neanlngless bi { conblna n oce gg
paiop EAQuPPOLseBIEISes 2R 2Ly é:i»? |P°5
sd1808n Heridei@tdaly, a deconpressed representatlon of
at least a portion of said inage bl ock (800) by
processing a

19. The method according to any of the claims 16 to 18, wherein said

and said

selection portion (980) represents at least one of:

- a first (9124) and a second (922A) codeword used, in said default
processing mode, for representing a same image element associated property;

- a sub-sequence of said first (9124) and second (922A) codeword
used, in said default processing mode, for representing said same image
element associated property; and

- an index sequence used, in said default processing mode, for

representing multiple image element associated indices.

20. The method according to claim 19, wherein a representation of a sum of
said first (912A) and second (922A) codeword is within an allowable property
interval if said selected compressed representation (900) is generated
according to said default compressing mode and said sum representation

exceeds said allowable property interval if said selected compressed
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5 first auxiliary payload portion (990) of said
conpressed representation (990) according to a first
auxiliary processing node, saiggfirst auxiliary
payl oad portion (990) being smaller than a
correspondi ng default payload portion (980, 990) of
sai d conpressed representation (900) enpl oyed when a
default decoder (200) processes said conpressed

fi ac [ 0 J..d; e I essi 1
A R 000D U PR ST e 10 (B B PEREC B8, bty
chirtpresonBimadé.ons representing redundant bit
conbi nati ons or neaningless bit conbinations for said
def aul t decoder (200). 24. A system (130) for

24r. oThs sheithoal sanpdegsedclbent dse viladretn s{RB0Okpodl gemerdng said

[ e bl ock (800) conprj.si ltiple inage el epents
ERL0; O O PESS R o fiShis PGO050S O
conpri sddtgraiming SREHEOCOA) Sad desirsd @RUA)Idlor codeword that are
conprises: - a default decqder (2Q0) for enerathg a
refIesApREess! thepralerneiataid imsee alomenty (& Q)dpigadd Tgpse block
g@@yﬂi mage bl ock (800) by processing a default
payl oad portion (980, 990) of said conpressed .
r epr eseproxidiog & 509)(9300) andor spanpct §49Ad dntamsity codeword that
abd %C?egﬁ'bg&% & of s 1{iéfeyinqu‘fé1§§ chg(ﬁﬁgl)s fcﬁr modifying the
generating a deconpresse representati on of sald at
inteasity af paict innagotleguinds ($Q) énisedd knage bjodky(800); and
processj_n fi xi Liar rii
Para ool o badl boakf e @36) Bl inddfBlock @00), an
irfierisity atidelxi asyoqiatce setmgamoiieensity dobiifer 86m said intensity
qgr%lia& payl oad portion (990) being snmaller than
% 8ul t ~ payl oad portion (980, 990); and - a
sel ector (140, 400) for selecting, based on a first
ortion (980; 981). of sajd c ressed representati.on .
2?90 € K @%@cﬂﬁﬁwsfggg 2y é'g}eég Bl P of Benerating
sEigner abest byesaldindef aldnipesataeptlRBiatidte (980 comprises the
deconpressed 30 representati on generated by said
sE@Riafi ary decoder (300) wherein said auxiliary

decoderydi300iniREOS SR SE Ty M), CREDLADZLHOBS BRI §980B) BAd fourth
redundant bit onbl nati ons or meani ngl ess bit

(A6 ecdotr sweslemvord sthiad atef mnresedesges 2ty cojgs gissaid image
aC igg t iR 2 r 24, wherein said
e%gﬁgﬁgiéggyﬁbégaqpo eﬂ%%&%g%%?'%%g) conprises said ‘
first aekidtir, yfopadcbainpge tlaneid$®)O)and ataledst subset of said
mslﬁlzile:bfet kr%gg oglttarln%?lts(,gas.; Oéolt?rS%tz"s'ociated with a color codeword selected
from said first (910B), second (920B), third (930B) and fourth (940B) color

codeword.

23. A system (130) for processing a compressed representation (900) of an
image block (800) comprising multiple image elements (810}, said system (130}
comprises:

- a detector (400) for detecting a compressed representation (900) that
is not adapted for being processed by a default decoder (200) based on a
selection portion (980; 981) of said compressed representation (900), said

detected compressed representation (900} comprising a bit sequence
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5 26. The system according to any of the clains 23 to

25, wherein said selection portion (980) represents

at least one of: a first (912A)yand a second (922A)

codeword used, when processed by said default decoder

(200), for representing a sane inmge el ement

associ ated property; 10 - a sub-sequence of said first

(912A) and second (922A) codeword used, when

rocessed by .said f.aul I ( : : bination
rePhvete rigaiagnt S bR ot Mdanibloss it com
wREQREHtasseany saiddefndedesrzudRC); used, when processed

by said default decoder ( , far r ting d
e et copusion AR 57 PRETREL D aconse
repY&deih 866 A ditNeatoa Portioh 24, sand érmeich Hack (Sed)ely processing a

400) is configured fo rformng at |east one
fisbreastiay BaYRAE PRITERSSST0) O L ORISR 665’1"@&%8%"&%0“ (990)
a@dapieded o firstiadideiaubtocdssiagemod2)Quid irdetactiiay payload

t hat sum representation of said first ?0 12@&) and g0
pewivon(@90) 2eNg swaionriwp corsPenimgecat fap%a‘a% pyrion (380,

haterval =, - | L4 GO € ERPIRsEENtvidron default
99806} %dngfﬁggg%ééﬁdqu?é&?gi et oot e ader (290) o .
dédodeai (@OD) rzocestewenid remprgessed: teRrgFen &g gecording to sal

codeword, and - det | i ﬁgﬂgzﬁf%ﬁ-ﬁgd 300} processes bit
d?fg]r} eg%cfﬁeﬁtc’liné’nm(o 0)%%6{331‘9%10? Qfgd%pt e or .Zgrs(ai o? P ) ,
catabaitiorde coptese 4 8AY) redursland it déarabirsftions @rj mearingless bit
seguence are e I 8, The em according to claim
C%,gl%ne? I{?r§§%8§f€f'éthffﬁpgﬁ%3%)i s configured for

perform ng at |east one of: - selecting said

deconpressed representatjon generated.b

Zﬁu%ISYQFVnd@@)QH T PEURPSSHAR aeqog{%?{q?aegh%ép§§éegl&?n§9n {900) of an
irﬁg«g(}af Bﬁ;%g:t @b:of RoRfpradh @ ntuikiple 93P Aenanttss(Ea 0N dsal@2pmpressed
codewor d Wi

be outside of a property. int

rval ; .7 .
repseeutpHgNI08) eRIEBREIESS B FEPICESENS i%ﬁged%ﬂi?%)t Goprises:
by sai %[aba%féﬁﬁfydés&%qer (A@A0) fdrf gBherdtinist codiwontpressed
a

is equal to sald second codeword;. and, - e@%ig&g e a
reyaesertationpricsissdst eppesion of s3d igerds Blas gprocessing
default payload portion (980, 990) of said compressed representation (900)

according to a default processing mode;

- an auxiliary decoder (300) for generating a decompressed
representation of said at least a portion of said image block (800} by
processing a first auxiliary payload portion (990) of said compressed
representation (900} according to a first auxiliary processing mode, said first
auxiliary payload portion (990) being smaller than said default payload portion
(980, 990); and

- a selector (140, 400) for selecting, based on a first portion (980; 981}
of said compressed representation (900), between said decompressed
representation generated by said default decoder (200) and said decompressed
representation generated by said auxiliary decoder (300} wherein said
auxiliary decoder (300) processes bit combinations representing redundant bit

combinations or meaningless bit combinations for said default decoder (200).
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5 auxiliary decoder (300) if said indices of said

i ndex sequence are equal. 29. The system according to
any of the clainms 23 to 28, whegein said default

payl oad portion (980, 990) of said conpressed
representation (900) is interpreted, by said default
decoder (200), as conprising a first (910A) and a 10
second (920A) col or codeword, a first (930A) and a

FRCamd AAOA) abdirenss by cisRdewLd 2NhyARrdiAt §081 dfault payload
i ndex seauence (950A and said defaul t decoder

RYApRi(S8 NRRIABTIPS By icl st prasiliaty mgyieaskeporsion ( %90 and said

S dopl SortRheosht ysipdi fiers based on said first
(930A) ‘or second (940A) intensity codeword; 15 neans

(220) for generating, for at |east one image el enent

431hel 8 St%ﬁi daécHP(ﬂ b{fd)%}x %?Oéhe %1&%3‘”23 to 25 Jvherein said

represen ation base Son sard first
sebroan mrtiend@fObfeprasahnisi atsltat{tgimﬁof an d S e c o n d ( 920A)

col or a_ sel e |
i nt ensi %y no%le e’ra?(?omgés%)lnéi( @AA& tdf?%% gcdsegll i processed
tyetsaphsdefamit shicddent £06),t Yoi nedexeseduance a(gaﬁﬁAl)m&@]oblement

a 240) for nodifying the intensity of said
ag’tsnclrjggegtpror?(g r’rage el enent (810) based on said

sel ect eaifmﬂrs]-eaq?ézycdmﬁis‘aﬁ@ rﬁrsﬁq\?wllih? eamstsegm;m: C(QQQAP @odeword
to.any of the c 23 ,t 9 er i rst

BT MR, HegrRa Boror gt S6ros (F0Dbmitebgugsditng said
SBER @S a&mm@%@@alateﬁ pidpeefPhaied, by said

auxi liary dgcoder (300), as conpri sing first (9 OBI)'

a  secoid PHSDEEIUENFRI YT 9B} RIRASSS otam@lfégiﬁé@‘ t decoder
(Z00) OforGRepeyshdirpneg i sieliflage d168¥n 6 B8RSR A(8aRBE, and

said default decoder (300) conprises neans (310) for

generating a color representati on based on at | east

29neTgel | d 4 0 f ot ) .
TECTES lstay bl YRS SR g 418D 00 e

cepidRstdor goriogming b leapsramaiccor ding to any of the
clai ms z3et t@n%%w% V\kgﬁfgs&% gggx%glaﬁfattsal éﬁ%g@t 5Ot adapted for

(980A) represents roce faul't

S@Iléic eplt c@@@@)ﬁ (20Q)eio dnwt@%mat%smm}ﬁnessmta(t@m said first

AR B228L PSRERIY Sy BE Bl BT TR RS e
conponeliteding ssaireoinmgesel esprteatgaci HCY as operadapted for
sﬁﬁdd%%uqt RBGE? S{ESO} if said first codeword is equal to said second

codeword; and

- detecting said compressed representation (900) as not adapted for

said default decoder (200} if said indices of said index sequence are equal.

28. The system according to claim 26, wherein said selector (140) is
configured for performing at least one of:

- selecting said decompressed representation generated by said
auxiliary decoder (300) by detecting that a sum representation of said first
(912A) and second (922A) codeword will be outside of a property interval;
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representation (900) conprises a second sel ection
portion (9806) representing, when processed according
to said default processing nodgg a sequence (984) a
third (914A) and a fourth (924A) codeword used, when
processed by said default decoder (200), for
representing a second conponent of said sane 10 inmage
el enent associ ated property, and a data sequence

(990B) . séié’cu@esamstd%@ba%ﬁeﬁ.@dngreb@esanaamﬁlgeﬁwa&@@r by said
conprls a sel cg 400), for selectin
apiiaax e§a¢%r (ST %%.ﬁrﬁbﬁgﬁ%wée@mﬁ@l ﬁ%éélda?ﬁfoad codeword;

sggcond auxiliary processing node based on said
sequence (981) of said first (912A) 15 and second
(922A) ederding dsufl ssemrspsseal depeepsaiieiéoq 93@1}61“@@& by said

[
e R R SR
codeword, wherein said aUX|I|ary decoder (300)

2B 08 %ggte?xgl ﬁ&t@?ﬁé et‘t? %Egr ert@]r eﬁ&@ﬁ@bb% %%, wh Frenix sgld default

accor di e au processi ng no
phylosdi d)%ébﬂc(%ﬁo ( B40) 400$a1d2006731re§'§ee1 syggtesentation (900) is

2,. wWh ' i d default d
BRI ol 3 Bl pst ool o4 Buig PeL P 10M and
sea:p‘rcbmmm)t cdor afodsaiotid At fieASO3AA) paid kosedinds (4DA) intensity
e bR PRI 5 SECEToRlH) AR BT R8k cccotr
iﬂﬂﬂQbHQQQdelng to a second aUX|I|ary 25 processing
ver o Shara IS Rt B R b A hners bas
oR@ald 8Rst((990A) or WEEHR] V4%3R) Gn&els ﬁ?tdéﬁeﬁvlaﬂ@ 400) is

onflgured for selecting sald deconpr essed
r ept eseREARY b QYeivErsensiatyye, Daiat garhone Hwesagement (810) in

s4id0@hagsabf e FER)TT? I 655Q0hy ?Qﬁ?e%@ﬁ’ééﬁdrp HgRReLAt @didYirst color
said aUX|I|ary decoder (300) according to said first

cedpardafYl Prloeessi & esegd anet §21QP)desenpeeesdd920A) color

entation generated by said auxiliary decoder
(306§aéccordin%%$o said second aUX|I|aryc§roceSS|n
nmode basedednr $23Q) fos egleetive AroBEEneity sepdifier from said intensity

) %& %@% % sai d

“%%gﬁéﬁﬁg% %%%%ﬂ%uégg lﬁggg%gfg%§éand secgh%§ 922A)

codewo radnmidi@a(lzéo ) frquedifEinga8e)intdnshi off sdidrat 1¢@t48)e image

4A dewor.d., .34. The s ten1accord|ng

BB I e o O o ol

conpressed representation (900) conprises a third

36. el’ﬁ{:et IS}CT)S egloratclcgrrg:lugg%gcgny of the claims 23 to 29, wherein said first
auxiliary payload portion (990) of said compressed representation {900) is
interpreted, by said auxiliary decoder (300), as comprising a first (910B), a
second (920B), a third (930B) and a fourth (940B) color codeword and a color

" index sequence (950B), and said default decoder (300) comprises means {310}

for generating a color representation based on at least one color codeword

selected from said first (910B}, second {920B), third (230B} and fourth (940B})

color codeword.
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representing, when processed by said default decoder
(200), a sequence (987) of fifth (916A) and a sixth
(926A) codeword used, when proggssed by said default
decoder (200), for representing a third conponent of
said sane i mage el enment associ ated property. 10 35.
The system according to claim 34, further conprising a
sel ector (140, 400) for selecting between said first

BUXiTHea kY sREO 26 itz MRS €y f@f diReePiths aXithi 85y Wherem said
[ocessin auxiliary based on sa

node and a thir
@%@o%mx%% ?@rasmtsswh(emzmceamﬁ Secenid t@@f@alﬁ) decoder
(podEIRIaubasedont, 935A of 39N PI L08R d%ebndAedan) codeword

first (912A) and second ewor d an
eree pueayssed bisarid tibfavdt (edetyr @08) fbmrnepr‘é@mm)g a first

GRS 19 o800 A MG L O s

first (912A
r@BBf@)‘:n@ttl@a (2D0) Ehm%@]ms()ccanﬁsélmndxh pQﬂMA}Q&IBjewpr@benUng,

20 BRGoRA ERT BT B ol o R g it PR, AlSpepse 054 o

thirdi fﬁl’Mﬁ\, ahéreifousti (D2EY) au&dev@k&eloeieéd( 3N ipgocessed by said

engrating a deconpress
d%gp SH-BGet drodE "Bk TirrifeuliE SheHae copmpen gf seid same
iinage eldfﬁhﬂﬁ:ﬂ(as(s%@&)te@pr@;bémﬁsétwg cuth Rlefdegex [ddom)y
payl oad portion (990C) of said conpressed
representation (900) according to a third 25 auxiliary

3 O’Cﬁsséﬁﬂerﬂl)&@oréﬁigdtd Rildigh @I ful-B{ef @&Mbﬁ% dg)(&f 5%1@&@ (140,
ortion

E)ggg@) being .smaller than sai d second payl
K )Se]ﬁﬁfélﬁ%|bﬁt‘é’%¢la said estoruiiagy prma@)sm% mode and a second
abMHairg UWeded Bh o S8HEE tHaREd S @aﬁf%@%ﬁ?ﬁéﬁsgédlécof said first {912A)

representati on generated by sa

apdogconsia( Pl centisregdear agedsentsaid cieagenes a{9§a lof said first
931%39 A4 ddcahY gi)%@%g eé'oc%%gé Oﬁg& o%aq%n& L RnSel (@(?45 "ot said third

auxi'liary proce econpres

(Gigigy e%ﬁt Eltql‘é’fm (gafél axcsiwvyds avidersi i daidr yusidendetecoder (300)
pir‘%tgg%es Salcg) eggeéqjegr%%%(ethOr?Uébpgac{c\éopél% e§03|tﬂg auxiliary

res representation geferate

PHresaing masie Iselacgecﬂfemedelrse(l&ﬁey(hfm;o#(};ﬂ)ng to said

third auxiliary processing node based on said sequence

(981) of said first 82 (9 12A) and second (922A)
38odéwoeystehnsechbrding ad dlsian3eneehdrefiBsail defiutt Bedsler (300) is

CCE“&%%}%%? Ogagegl%?%gpégz%@cogn%qgss rddrggz%sggjta 10%16%111656113 at least a
portion of said image block by processing a second auxiliary payload portion

(990B} of said compressed representation (900) according to a second auxiliary

processing mode, said second auxiliary payload portion (990B) being smaller
than said first auxiliary payload portion (990A), wherein said selector {140,
400} is configured for selecting said decompressed representation generated by
said default decoder (200), said decompressed representation generated by
said auxiliary decoder (300) according to said first auxiliary processing mode
and said decompressed representation generated by said auxiliary decoder
{300) according to said second auxiliary processing mode based on said
sequence (981) of said first (912A) and second {9224) codeword or based on



io

15

20

25

30

(914A) and fourth (924A) codeword, or based on said
sequence (983) of said first (912A) and second (922A)
codeword, said sequence (985) gf said third 5 (914A)
and fourth (924A) codeword and said sequence (987) of
said fifth (916A) and sixth (926A) codeword. 37. A
system (520) for generating a conpressed
representation (900) of an inage bl ock (800)
SRARELSEAG [BHd) iRlid ﬁ?&e@ﬁbﬁm&%@ (0283 dodeword and said
conpressed 10 representation 900§ coTEr|S|ng a bit
seagene €34 aif gail thisin( BRY)areb E324A) eodgeioadl t

encoder (600) for generating a default conpressed
representation (900) of said i mage bl ock (800) by
Fonfites sisigns sdatordmge to gt lof (800 claioworddi g 88, avherein said

I | ' uli. conpr :
Sotsted P8 tary, FEub-S8 b RE g bortion (9800
1eprédeoningd 8therOpjcebord b Said piefadh dengdaaf200),nagequence (987)

I ; -, hean for, cal cul ating a first .
& 95 BdbfLasin & Pom (aPhLePIE arS 1<Eh alafh iGisseq by seid
defrgle ddcogdr (BAN) fom debraringirged abltl eanpsessted said same image
re resentatioglégoo ; - an auxiliary encoder (700) for
ﬁfgﬁg?gﬁﬁﬂﬁmgF IREEBt W¥ne auxiliary 20 conpressed
representation (900) of said inmage bl ock (800) by

conmpressing said i ma(gge bl ock (800) according to at
Feadteomwstax AFFAMNE Sapilaidai 3y hdecr compyisheg | gelector (140,

QNG BHYeldcBiny: SOREESSEH fieRrA88NRhAL befedsBRY mode, said second
conprises a first _auxiliary payload portion (990) for
ausihaEyaprocagpingiracdnage dilper qBalyry based onrjsesd sequence (981}
| bany . 9 . Cp
B BRI 2o SR o R ERR 38, PR Bauence (983
o paid ifasy (2HBYdend (seood J8AdAhcedeward saiddsaid pegsance (984) of
A ] i ar tati s
SARE RN LN S RREAIO2EN) ERICERAR, B LAReA S Reid Befaence (059
obsaik dmsin(f 165y did scomid (RA24nsodevorshaisdidistaua¢nce (985) of said
LA(60Q),. - (530). faor cal cul at | t !
R ETaah 4T Pl ERP R ol S R B @p S said s
(9 Bpk)emed sixtly (8264) codegertl ock (800) with said at | east

one auxiliary conpressed representation (900); and -

a selector (540) for selecting a conpressed
36epThs ebiim GRcHRANY to assiat i3al &thateirh saidsdetaldisie®@ideor(300) is

re res%p%ation frpnlsqéd default (900) and .83 .
configured for generating a decompressed représentation of said at least a
portion of said image block (800) by processing a third auxiliary payload
portion (990C) of said compressed representation (900) according to a third
auxiliary processing mode, said third auxiliary payload portion (990C) being
smaller than said second payload portion (990B), wherein said selector {140,
400) is configured for selecting said decompressed representation generated by
said default decoder (200), said decompressed representation generated by
said auxiliary decoder (300) according to said first auxiliary processing mode,
said decompressed representation generated by said auxiliary decoder (300)
according to said second auxiliary processing mode and said decompressed
representation generated by said auxiliary decoder (300) according to said

third auxiliary processing mode based on said sequence (981) of said first
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said at |east one auxiliary (900) conpressed
representation, wherein a selection portion (980,
981) of said selected conpressggl representation (980)
i ndi cates the conpressing node enpl oyed for generating
said conpressed representation (980). 5 38. A system
(520) for generating a conpressed representation (900)
of an image bl ock (800) conprising nultiple inmage
nt 810 I,d. conpr ed . repr [ 0 :
R e N e A
(2 DY bRESsecondn (FE)desdesairdchnd §6d03edfumncs e8] idigsaad third
(

(

k encoder om.a def aul.t 0 encoder. (600) and .
LR PR OBR b FobF e gr SRoER Thorid PEMSTEA (GPD) of said
mF@P%I%A)e%?@fs&ah_ddég??@ claitdemm,s séﬂlg%%mm@a(%a) {m”gsﬂid third

o] ;. - sai au encoder adap
¢ b‘.*%%%fi?%qthé%"f%? word ieh %Fgﬁ% SRR fren @168
arR08X 10 fom) dolBRBRI. bl ock by conpressing said inmage
bl ock (800) according to a default conpressing node,

sai d default 15 conpressed representation (900)
OB gf&énﬁ(siﬁg%ktgawmag é’@ﬁﬁig?@ssfe%s%preg&%ﬁlﬁﬁr (900} of an
representing said i mage block (800); - said auxiliary

image ddeck ) dosnprdsipEstUltinic dmear Al e g (Bl saidrapmpressed
rggllgg;[eﬁﬁﬁﬁ)% (9;@‘9 ggﬁﬁ{gsgtgg %] k%g 89(%%%‘%(56? ahth é}&?ﬁ& (O KoRprises:

nmpr essi ng acpor to an
auxt | i axydebmit essiastyr o)) Sai dgemsdatingr v 2@default compressed

SEBEATS, SOCRE ek 200 S Uk 6t imace

bbb adc 18008 @dFordag do audéfhittrgorpandsend podej said(@geplt compressed

B80S o P LA R PIELaR (8. g00) o

réppeiskhiiny saahimegseibckgpoogent ati on (900), bit

combi nat i ons resent.i ng, redundant bit conbinations.. ..

or reanignadsohl for GHCUBHTENALT OhE Lo BL T A pdicative of
r€P&ReRting 6 anthd@eap®ck60@00Y 0Gyith orsadét tdefiguld compressed
sel ection portion (980, 981) of said conpressed

reRisEERERNOR (P9R)(900) to indicate said selected bl ock

encoder oy, 3uxifhe; loast agooy dbRdgdrratiagMmBle@st 38e auxiliary

wherei n said default payload 30 portion (9 90) .
COBYFEPISEs repficgenliation éﬁ"%)p%f Bk HE@BFNEJHC’&(%P) iﬁfd compressing
safl Hnagehbesld @D ULLRNNEIBLt B8 on4uxiliary compressing mode,
said at least one auxiliary compressed representation {900) comprises a first
auxiliary payload portion (990) for representing said image block (800), said
first auxiliary payload portion (990) being smaller than said default payload
portion (980, 990), said auxiliary encoder (700) generates, as said at least one
auxiliary compressed representation (900), bit combinations representing
redundant bit combinations or meaningless bit combinations for said default
encoder (600};

- means (530) for calculating at least one second error representation
indicative of representing said image block (800) with said at least one
auxiliary compressed representation (900); and

- a selector (540) for selecting a compressed representation (900)

associated with a smallest error representation from said default (900) and
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40. The system according to any of the clains 37 to
39, wherein said selection portion (980) represents
at |east one of: - a first (912#A) and a second (922A)
codeword used, when processed by said default encoder
(600), for representing a sane imge el enent 5

associ ated property; - a sub-sequence of said first
(912A) and second (922A) codeword used, when

sRicDCes Jesktbynsaigxgiefauldo@n ‘é@gﬁ{reé&go)repféyentahon wherein a
said sahe image el enent associ ated

t
SR 5t R ECa P8 s qalentsd GoedrStrenT s BEEssEan (950
lﬁbhcﬁ@ésd e auhdred Qiﬁ%d Bodel er{]:ﬁ&c%i 607, eﬁ@ﬁf‘tﬁ%e %%.Lc{‘ Gompressed

mul tiple image el enent associ ated i ndices

I@ygﬁéﬁﬁﬁ@@dp%phg to claim40, wherein a representation

of a sumof said first (912A) and second (922A)

codeword is within an allowable property interval if

3Eai 4 sesitemt w%dnprmwim@;ar esmptegsednrep@ofintasion (900} of an
: ¢ ef ayl t,_enco 0] sai,d

1191%%]8 J}Z%c%g I)%?}rgm‘}smg fsﬁpg% Iu(z]nag? l%%ev\né%%s) 8§%gp eaﬁlycompressed
remeeemiaaltmmf (osaj domplrmﬂigd mbammdsmdm}@s@mt {8R0poomprises:

900 t d

(%) e BRI e (oS SRR Bl o et
eﬁaodwwwom)raﬁcalada debalidly edébRRCODO) l:(e@@a) of oA rihsestigation of
- rre%gsg for etermnln{gafl({ ég—}égand _
PERTHES 0o 508) s or emedde it irsaid 4pass Y0kt i ons

of the 0k onsmeft %iic@dbffa(%go 1%”%85&6@8]{@} g¢hersBh8 a default
i mge bl ock (800);. - neans c; for providing a firrst

COmPBRgSeaAntERICERIGHATY AN of 2814 WOeRsi PipckoBBwsrEPTIsSIng said
Bk 8e HIHAPT(BEONRLLANNG tS & HeplulfUdnhPleisidl F%H&ﬁé Ysaid default

nodi fiers for nodi fying the intensity of said indge
C@m@ﬁﬁﬁed (grojentationi HO0) mugeptiseck (8BGYt pawlpad gortion (980,

OB Phreeaihe R SR RSN 20 enar ty | ndox
associ @&l a\mqtlltﬁlamemmcmﬁs(ﬁﬂﬁ) o didepbrd (@0 gbneratsg dn awﬂilaIY
AL RO Sl T Tl L SRRl L s
inemgo blck((800) acompling és :arBauxiliary compressing mode, sa,id auxiliary
compressed representation (900} comprises an auxiliary payload portion (990}
for representing said image block (800}, said auxiliary payload portion (990)
being smaller than said default payload portion (980, 990}, said auxiliary
encoder (700) generates, as said auxiliary compressed representation (900}, bit
combinations representing redundant bit combinations or meaningless bit
combinations for said default encoder (600); and
- means {600, 700) for setting a selection portion {980, 981) of said

compressed representation (900) to indicate said selected block encoder,

39, The system according to claim 37 or 38, wherein said default payload
portion {980, 990} comprises said auxiliary payload portion (990) and said
selection portion (980; 981).
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means (710) for determining a first (910B), second
(920B), third (930B) and fourth (940B) col or codeword
that are representations of thggcolors of said inmage
el enents (810) in said image block (800); and - a
selector (720) for selecting, for each i mage el enent
(810) in at 5 |least subset of said nmultiple inmge

el ements, a color associated with a color codeword

s L
sedgationgbortion (E8Aprémeaenta adysastmrecefor di ng to any of

the _cl agrﬁsrst }&15@} %g'a second (9224) codeword used, when processed
by said default encoder (600), for representing a same image element
associated property;

- a sub-sequence of said first (9124) and second (922A) codeword
used, when processed by said default encoder (600), for representing said
same image element associated property; and

- an index sequence used, when processed by said default encoder

(600), for representing multiple image element associated indices.

41. The system according to claim 40, wherein a representation of a sum of
said first (9124) and second (922A} codeword is within an allowable property
interval if said selected compressed representation {900} is generated by said
default encoder {600} and said sum representation exceeds said allowable
property interval if said selected compressed representation (900} is generated

by said auxiliary encoder {700).

42. The system according to any of the claims 37 to 43, wherein said default

encoder (600) comprises:

- means (610) for determining a first (910A) and second (920A) color
codeword that are representations of the colors of said image elements (810} in
said image block (800);

~ means (620} for providing a first (930A) and a second (940A)
intensity codeword that are a representation of sets of multiple intensity
modifiers for modifying the intensity of said image elements (810) in said
image block {800); and

- a selector (630) for selecting, for each image element (810} in said
image block (800}, an intensity index associated with an intensity modifier

from said intensity modifier sets.

43. The system according to any of the claims 37 to 42, wherein said

auxiliary encoder (700} comprises:
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- means (710) for determining a first (910B}, second (920B), third
(930B) and fourth (940B) color codeword that are representations of the colors
of said image elements (810) in said image block (800); and

- a selector (720) for selecting, for each image element (810) in at
least subset of said multiple image elements, a color associated with a color
codeword selected from said first (910B), second (920B), third (930B) and
fourth (940B) color codeword.

44, A user terminal (1) comprising a system according to any of the claims

23 to 43.



