Thronmbi n i nhi bitor The present invention relates to

thronmbin inhibitors derived fromthe salivary gl ands
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bi val ent and trivalent thronbin inhibitors that act by

interacting with thronbin at two or three different

sites. Al docunents nentioned in the text and |isted

at the end of this description are incorporated herein

by reference. Bl ood coagulation is part of the

physi ol ogi cal response to vascular injury, in which

roteases _are

circulating zvmogens of serine
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The isolation of the variegin protein having the am no
aci d sequence descri bed above fromthe saliva of the
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anti coagul ati on during surgical procedures. The
crystal structure of thronbin has been el uci dated and
the identities and |l ocations of the active site,
exosite | and exosite Il of thronbin are well-known.
Thronmbin is highly honol ogous to other serine
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and exosite | of thrombin. Ml ecul es which display
both am dolytic activity and fibrinogenlytic activity
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show that the affinity of the variegin protein for
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direct thronmbin inhibitors such as bivalirudin, the
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ot her positions within the nolecule. Another variant

of the invention is a variant of one of the cleavage
w@e@dass33 havi ng an ami no aci d substation of aP@/IB20@R052277

an Ala at position 22 of the variegin sequence which

t hus has the sequence MHKTAPPFDFEEI PEEYLDDES

(MH22A22E) (SEQ ID NO 7). Preferably, such variants of

the variegin protein or cleavage products display an
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are likely to be particularly useful to prolong the
hal f-1ife of these nolecules in certain nedica
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fragnments, nodified variants or fragnents, or fusion

protei ns descri bed above. These nultiners constitute a
wo ewoshsas7aspect of the invention as well as beP@DIB2008/052277

useful for the nmethod of the first aspect of the

invention. It is considered that such nmultinmers of the

variegin protein may be particularly useful in order

to bind and inhibit |arge quantities of thronbin. The
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vacci nia virus- based vectors. Suitable hosts for
reconbi nant expression include. conmonly used
prokaryotic species, such as = coli, or eukaryotic
yeasts that can be nade to express high |levels of
reconbi nant proteins and that can easily be grown in
| arge quantities. Manmalian cell lines grown in vitro
are also suitable, particularly when using
virus-driven expression systens. Another suitable
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with a nol ecule or nolecule of the second aspect of

the invention that inhibits thronbinby interacting
WoRak/182605i te | and the active site, preferabl pChyB2008/052277

interacting with a nol ecul e or nol ecul es that

interacts with exosite I, exosite Il and the active

site. Preferably, the nolecule or nolecules is the

variegin protein or a functional equival ent thereof as
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t déeffarentemdthaals, Ader dmreldnﬁd)rab‘aﬂﬁomelockmg tihlbpddcbyeéd, inverse
|s neant $%gd|sorder of bl oo U|atI§ The term
* {HBHQHR ARG BAPISG AWTtRREGRC R drreridusl datappgencrated. The

anBiR ofthe CARRRWATORERIRIof Ae bfe@ﬁ{t iRfenfBR td REAMEh&number of

targeted di sease or condition term
" podfphigh@atilieal inyeneddieg imprevestbel nd)ﬂlpmsa@h tificeinny pefidesand

et oA R e Pite B AT sad b akBrf i e

beadaReRIRAtm s IsHEd RS LeRtlS St at us as the time of
adm ni stration. Factors that nmay be taken into

&QMSHerTé@@ﬁieoandml@ii adeansaaes Al fFatioeaqfehe myruten, tdgether with the
S %¥ eaEﬁ t c{%gm?elrtso §p§eerat3t f:reof Wlf] %ego%tlei,\g)q)taﬁetnt[ 1brorn the

g ﬁlﬂdﬁﬁng dd:t@ﬂed ddsﬁfeptajﬁdwlﬁd‘rﬁak@ﬂﬁwoﬂlﬁmaiﬁﬂ Witls thealct@fpanying
drug conbi nati ons, reaction sensitivities and the

p&f%ﬁgs whepsielkmelements hasglirecumnesals Hupeghput fbﬁéeveral drawings
pr nt can be determ ned by routine
egggbﬁﬁ%ﬁggwion, but may ultimately lie with the

judgenent of the clinician. Cenerally, an effective

dose wi |l be fBRIED.IASCRIPLGONAE IHH DRAVYINGHEpared to
mass of patient) to 50 ng/kg, preferably 0.05 ng/kg to

1 kg. Wer. t hod pof th 1 i ed
D00 T T bIaEK TRk ol pbl EntiMe Mk ProeRebr et ©
W60 74 hiERgtRe D.is #blokk ﬁla@kh@rﬁ 6f £ cfiefltioml eiddd @scopeodi ng
them are preferabl plied in the formof a
phH$hc @agur@ alis b élagra@nOf fvidem praeder eamsipiated i accordance
pl&ﬁ{hn’%%%ﬁ{boﬁ%k%rgf oft &1%33%5%9 1ﬁvenzi‘1lro{1l er. The term .
aceurr ca e cartier", as used herein

[ I['lﬁﬂl@ﬂ eFigrness a bl@blx( ﬂ@gtdnd 683 vidbd d&@dbﬁ@nsﬂrﬁcﬁ@ﬁ@%ﬁordance
pol.ysacchari des, E ylactic acjds, polyglycolic acids
andth opscmbpdingnt g ﬂﬁé??*Emggmﬁwnandeed any ot her agent
pr e

F AP FiAe s i DOoEK Bl PR theads el O Bfupcordance
thamxamenﬁmdnﬁmﬁofﬁwﬁh@mnﬂdvaﬁﬂual receiving the

p ceutic i on. . Phar maceutj cal

aE@LzH? a F%H%gﬂsr‘i‘ Blogk ﬁ@ﬁ%ﬂf 411 Ghage dge hf%ﬁSﬁwﬁﬁm gpgordance
SYGHH @2 WoBImen? 8 iHdGresghdia&fion; €t hanol or auxiliary
subst ances such as wetting or emul sifying agents, pH

blfF23t i hgguse Bstiwstrotes aacmjgmheatiomaed inEsidapingrmrgcasaperformed in

enabl t he..phar mace tlc osit.ions. to be

¢ Br Tk e PR TS &R o i TS deh® 0o 1t s,

| i[o23¢ls Fig@t 8 illsyrhtéR an iSletieré@Eani SRR |d@ﬂ§teﬂ@av@igjprocess
i nt akeby the patient. A thorough di scussion of

pherferaessin jageardapce pd s tsmbod wnant ef @eumesavtam%p@, in
t h
NI, 39l EICLTRREEL Sl FRSER AP Pl PRoren

paﬁ&hﬁmiﬂmyhawﬁpﬁﬁﬁhmdﬁt|OnS in the treatnent and
prevention of a w de range of diseases and conditions.
The nol ecul es and conpositions, descri bed above nay be
used in any situation in which'it is desired to induce
anticoagul ation to prevent or treat a coagul opat hy.
Treat nent when anticoagul ation is desirabl e include
procedures invol ving percutaneous, transvascul ar or
transorgan catheterisation for diagnostic or
therapeutlc reasons. Such procedures may |nclude but
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t hronbosi s has passed (G rolam and Grolam 2006,
Sem n Thronb Henost 32: 803-9; Lewis, B. E., and M J
WO 20dans¥sing. 2007. Expert Rev Cardi ovasc Ther BCT/IB2008/052277
57-68.) According to a particular aspect of the
invention, the in vivo nethod involves supplying a
patient suffering froma condition caused by thronbin
accurmul ation with a fusion protein conprising thronmbin
i h#125] t diguredO ifepyencsive wsper @ r@@blkﬁélephﬂn@ﬁkgqt@hn be used in the
' . ' fUs to a therapeutic
ﬁn g%h%g%h¥%8§m%ﬁ§¥§%2h%¥%g 1§g%ffective aﬁnunt. The
mpad26¢ s Fodurt hé id sschnimbinrdprosahtedordefitee teldphbee aieduitonof the
with.thronbin. This feature neans that they can be
ugg@ﬂFSﬂ@ﬂEWQQfFF%Fq erapeutic nolecule to the site of

thronbin accunul ation. Preferably, the therapeutic

ol ecul e HETAN BPIHESOR IPATORE OF W AYRIUS EMBODIMENTS

t hronmbol ytic agent. Preferably, the condition is a
fibrin or a platelet thronbus. The thronbin inhibitors
mi@025k Adhtions embeditentp dasayibsdiherght ienprovs e codiag effreegncy of a

r ‘V’téfeSEmQ ¢ ?o%} N ?etoa%tnli O JAGLHAS h @{»&%‘&%H%gémci ted with a

i NLranuseul ar of SUDBCUL 3necus I'njection an oral

a@hiralits of ahnddoem Bloekd, Feiatigilic MBybd & cosftitienBwstd/from cach
adm nj stered by intravenous infusionW2 17 or_as a
siiaptfermy plock brasopraenrasnd ppdieg thepe transforpngashiisionts together.

o i h i vi | ' '

o R i Bl BT b 18 o Wit ond empodiment of
otheepreseg emiventiothrang glustrathd imbBiges:s 3fad derxapqaitieslyt Meshould be

thrombin inhibitors of the invention may b .
a&ﬂﬁ_eHJi%%ﬁI degiogistH lﬁv%wat%fl iﬁe%%gﬁ s Cégﬁ@cp@%a@ LEUHES PR
d@tdoidtd MERurkiRbhde RHPBnLt T8 tRSViiDSi PRl | BPExAdie becone
stabilised, followng which the patrent may be treated
Wi[2028] h e\ cooudmy torthid emibedinieng st Ifixdheaciiibéodkroar bt idonded into four

of <8 Ran BB B < apa bt 17T Sl o o RBRG G of v

MBERGSnVaYiOh Y& o et it 8pdritinpiishleBCidc¥idadice with these
sge0|f|cally by interaction with thronbin, they can be
u @Hhﬁ%é

gk encauileck sizch e Thatds anewbisicks pf Hadsi atherr e capbe used
di G It . t I oa | ati
CAROSRRS RSB AT PP LS B g vt
t pesdedtel @ndgt owh Be fortkatutitibiag avhliog odimdielsf ¢.§.5intragipedittion or
of the invention naéainvplve di agnosi ng a condi tion

c AR ey liehr bibintodEsrdrarPencny cadni lox e magroglock in

t QE&?@n@e WL by erglgo(ifillﬂgntsb?q e?e?ipﬁﬁi%nt?cfn. e encoder decides
I nventi on as escri bed above t a patient or to tissue

i aof tatcede fhedifix& np@tdbdork,in acabrdtaice etithrie dineerpbeEs@nctea afsidual
said thrombin.inhi bitor or functional equjval ent

t ﬁse_gaa?(? H S _ﬁ@ cBeAwed ihs Aoy oEReqelfibienh e four 8x8

| RRhEbEPbloRks P GEHERRh g @GthYRlRRhd §eMABafi¢h. LIRSIRMM Be noted
is indicative of said disease or condition.

Ptlet énaiidgtherrmnliddimoenss af thaprdsentonvantiof arectdt dimated to coding

equivalent.is in the formof .g fusion_.pretein.

oAl wrigbeCia P aBRisHO ridusaer ot Biferne fises

dedezol ab@¥encdder i@Gidetidat®csRUBE L 6:016. mireBl6¢aRl A cortififee with
mar ker domain is a radiochem cal tag so that detection

c &ir we cerhodimeentghe cresidaigp K iosmn tiapgein gndratdng@ation and generates
P I he,  di Iy | td j Welgh r
iR S A
t hefidar8d inds peairaybastd on b pyetdrdmedtiferltaving téchrigid) @he such
of the first aspect of the invention nay be used to

treat a malignant disease or a7condition associ at ed

with malignant disease. It has' 'been recognised for

decades that malignant disease is often associ ated

Wi th an increased tendency to thronboenbolic episodes.
Trousseau's syndrone, for exanple, is characterised by
fleeting thronmbophl ebitis and underlying malignancy

and thronbin inhibitors such as heparin have been used
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the full-length synthetic variegin protein. Fragnents

of the variegin protein that interact with just one or
wo aw8a5xses Wi thin thrombin may have an advant apeT/mB2008/es2277

full-length variegin protein for nedical applications

in that they will be cleared nore rapidly fromthe

circulation. This makes themideal for use in short

procedures such as cardiac catheterisation where

nétchpigye foranterleayingisdilestratpdiinfisne 7.ovieehpilhbe d@ﬁéiﬂb%m greater

t Iagtaﬁ %glogf I%l}@x@ex%? qﬁﬁg&f §t en A&ﬁﬁ gll gghhte%oéfffc%{ f the four 8x8

aspect nvent i on, ere st de

t o g foinm blonlm hinet @rcodmdar songasutisct bf masto:baff“ crdntskﬂot exch of the

%{ I 2 e oghs T;&Of togtgg Qé?{%ﬁ‘éﬁ% Ie{|? étioteugcggep g(gﬁc? Hl?lt the order of
EEM&WBE@EM REmES tﬁa@%%&rfbeﬂ QB@Je)aq{ iR0IdMISd be noted that

active site and exosite I)
ARRADAEbRF PEEOALDEESS @emprlﬁng therwbseaof capfifigienth may dsithesame for

| | D S VAEPK teracti
LA EPHE s iy bl S P TR e ety ANy Bk the number
(bNESITAEEAQ Bodud RorB%0& df8hd trinFS?Ed1bEk NG b8 )i BRI Tence the
(| nteractr on with active site) $SEQ I D NO 19)
qrinrhleskads srowllanithan thaedginel foyr, (s case, one

WVAEPK (cl eavage product 1 SEQ | D NO
2?“%7%%%&9 EA PEEYL(DDES (clgea\eage pr och§ 2: MH22)
( §3030] DNN6De %hmﬁ&tﬁWWﬁﬂ%FdB&%ltEE@dke § aﬂaﬂn)agé £oH62 drldoNd 100
8) NMHKTAPPFDFEAI PEEYL (MH . 8) (SEQ ID NO. 2
DVA mﬁmp@ﬁe&pﬁéﬁme@m?queeémgd Oﬁrenépr%irct@n error

Feof, T

PR e, 30 D BRLi g5l ek OBV Bl o
vatterelgremcpomrl@ﬁ indaintta-ghokctivat 1 08 varie, after modrds ﬁllfﬂ:tlbhé 10, results

ST RO e T
d BaNCaikd usdhr hﬂfaoﬁfpdh@tlérf‘m@' ORe O ofithd §n&'§% @)%‘ctks are

f the i nvention may, however, contain additional
apravessad the pesimduay réqoostrichel ivmge édd nngurgicsifittcsag aehldgo

< ST P B S8 b bl e S e S s memory 115
daR® isnMo »edRsiiARr-pHddic@bn 1106 oBRItIR fAgids of the
varregrn protein. The thrombin inhibitors of this

as@sdl dhenredistipnappricsmtagios of theamage blask d ¢ asgvell as the image to
?gg cogilecgi]1 gg@gaﬁr ela%oe%(e?heef‘ to definhe a ﬁrﬁgﬁ{ fI‘:l Sre:]rrI nﬁ?@ﬂ??ﬁ@ Wthh is
C QB fios pre3REVACL &iddd D)Sl\l@nilc)&dlcﬂtidﬂteﬁfoaebdhﬁgl 108, tthe predlctlon
exosite II% and APPFDFEAI PEEYLDDES (interaction with
eR08y yignal)l 20 apdsreessygangigym 182 and gutigatiambidle Hovgaiet.amlike
I [ t

| o RSB e p b RBC RSl ol MaERLTR) L cdiction
aerr’ohﬁgmah rl@ﬁrhnaherg@etsrtmesﬁ)rmdm gnd; qtumtizhnann 1%t prresmotle devision
t full- th varie r ot The thr onbi
AR brpie G0 teﬁrlglea%r&gfar oB ot Cisegerv Wdﬁ&;}%&‘% gjagioblock in
Ofacéb?@an% Wifh&hS SAUGHGREmERC I §uRBRMRQ addid HAChE ARtoblock
equi val ent thereof. Thrombin inhibitors according to
t khen bool ¢ diffeepesize, @ﬁldnmedlnu@msrmhamﬂleﬂethamoyle dﬁ@pﬂbaQOO is

t he .char cterrs nbi.n i nhi bitors of

s BEgR e SRS BheRestna dinnghe Rl solbir sl imdis g aeo
asldche Arfreeﬁerrﬁ&rie dcisaids hfadl aV 3y efe tedndfotmeodicidntyark O
inhibit thrombin specifically wi t hout inhibitin ot her
s eeargaizndang anferleavgih 819 agrardieg te the peadetsrofed frderleaving
thronmbin inhibitors of this aspect of the invention

i ncl ude nol ecul es that show significant structura
simlarity to the thronbin inhibitors of the fourth
aspect of the invention and retain the ability to
interact wwth the sanme regions of thronbin as the
thronbin inhibitors fromwhich they are derived.
Functional equivalents according to this aspect of the
|nvent|on i ncl ude varrants of the specrfrc thronbrn
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The invention further includes antisense nol ecul es

whi ch hybri di se under high stringency conditions to
wo b@snsasiei ¢ aci d nol ecul es encodi ng a t hr onbi PCT/IB2008/052277

i nhi bi tornol ecul e according to this aspect of the

i nvention. Exanples of high stringency conditions are

descri bed above in connection with the nnlecules of

the first and second aspects of the invention.

i tRrBRidre ROt pbeverandibysigted in Fimse or el rwgaﬁmd@ﬂé @tt@réieaved
RSy BeksPhln? i3 PS8 Kby R R 1R ce0 SR, U o6, o be
npkeemhﬁhebuammector encodi ng a thronbin |nh|b|tor

I t of t t Sui t
‘i‘l%%ﬁa |h§p 'f?@?qﬁ%gée@%fn eﬁ%%@%ﬂégﬁwhﬁﬁépg%@qféhe
@?ed@dtﬁ)ﬁ EProf gocﬁog Y63 Tt A E?&{ étﬁfb_Fw dteao(fl atf 1265 h diction

cond aspects the 1 nvéntion e I nvention further
i robudiesdagri®i hoekeofiteprieglading gn anvehyeondyiganizathvinbint ele-

nDIe ul e ordln to this. as t of the inven
oS e 00 it iR R EPF ol iferis i orariap, he

a@ésdlt%@k&%bcﬁc@&ﬁ@f&ld@@odl ldjkelsla%&ﬁltstr@aedlpl@afcuon error signal

conditions whereby the protein is expressed and

r é8ovelrichg ushé nmommtenatlomhwﬁl e pardieied reprascitptiemef theimage

f |ncI use of the r.onbi nhi bitors

L Sl WG, SRBniiREy § BLot Bl AIRTEL fidhi oI L apy.

Tie033Nr owsab ithd ddebing asecesfine dhdembdikhts prelfeich o6furs

the invention may be in the formof a pharmaceutica

c 69&%%% o leass Pl@q Hriairp-prodistioniaad Hﬁeraprﬁﬁléffl%é@iklﬂtiﬂkgamlay

: ERE ﬁg%t O Fe@él{tﬁt% ofaa‘?i 19fag§bjl%§1§ dlfq e?éfeec]pd%}gcé@é's%mhﬁlcanon that

accor I Ng I'S aspec he 1 nvention
mehe Ifﬁléﬂmdrobﬂbcﬂmbrtekﬁaplﬂfﬁl@tcodﬁd q@neveithaiby aotsidimt i0formed by

t sorders that . may be treated ysi t he .net hod
nBF@gimge@e fﬂ?ﬂﬁ%ﬂ? fpEqa ﬁ%ﬁs@e@ﬁ&"ﬁ BBpRINg imiogs tanstorm and
| RRLI RRnUa86H'S M tROGWE hatlaemb @%9&1& Fbcbf\‘fgé Q{ {n@{&tiof that

this aspect of the invention may al so be used in any
oj oitthwddigagmodtiple trupsfood dblatks mtb@erdqu@d combecef caffwidnits was

nBuERR PRt TrodhirSTotias, B roliePt 8RB isingts of he

e ﬁﬁﬁﬁbﬂi@ BlogkPireldBsodRE q’wﬂlelviw@m @iy Mitlih af @MaPEFollowing the
described in nore detail by way of exanple. It wll be

appteplc afwstratcHan Fiaver 3.icndx prardxdfregidting (ransigrmbldoglaigalecoded.
%B:agésodgxe &)e 1n erqegvf rtﬂe %Ccog <I§ gér)] 6?18{1%2%?%@ n_glné]eac ‘decoded

| I@bﬁbfﬁbieﬁf mtb%ﬂe&@ﬂtﬂe foﬁ@gm frensfdr) blbekstde€orllingstb aPir&fRtcrmined de-
SGE was fractionated with a gradi ent of 10 -100 % of
adEedHving nethed (8. oenerhs copie eéut‘h theciheunpicdeenpiacd piterlcaving

PAGHRS (R4 LR, Hopife, BEMEMbicdBRARE: b AHRLGRS was

Cleodddi thg fbmnﬁ3(8:tra]19f0$1)n blddEs cachthast atroafringre adelfingnts missing. An

0.01 ot ei n/ . sma;  *** prolo clotti

ofxamge f%@?‘?eéﬂmlﬂ% & @t%%aﬁlﬁgp Bt gﬁg‘tﬁ“ﬁ’i@d at Pifure 8,

plvﬁﬁdfﬁwﬂfbe RLQNRAE réﬁke@ﬂ%ﬂaﬂ%efbﬁv 048 the 8EdoBEd BEIHHBEN(S have
01 nyprotein/50 pl asma; * any delayed in clotting

i he@octqamtarbemdz\ﬂmre@mmm@ tocffigientaoT Theaws Ay 8 tangfntm block are

lotting.time = 40 §):, N C - | ot af di ng <
o e85t b o et aeud e s ndod Bl B AEprgess can
1 cHPridf 4 SluraAedbNdl ficrcAt MdthdBs, RIBS®INBne exRiPlcANEL[I in the
clotting > 1 mn after addlng < 0.1 ng protein/50 m

prassraing caeffictatsayidia velue porar agshawiciarpaue o figr the transform
control. For PT assays (control clotting tine 15 s):

o0 prolonged clotting of > 1 g%n after adding 0.5 ng
protein/50 mM plasma; o any delayed in clotting in
conparison with control. (B) Fraction AV-111 was

subjected to a second purification step with a

gradient of 10 - 40 % of acetonitrile over 60 mn.

Protein concentrations in fractions ranged from 0. 05

to 0.17 ng/n1 . The range of fractlons wi th
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nM inhibition by s-variegin (0.1 nM 0.3 nM 1 nM 3

nMy 10 nM 30 nM 100 nM 300 nM 1000 nM showed
wa@e@ailsiseant i nhibition (~ 30 % for equi nol arPCT/IB2008/052277

concentration of thrombin and variegin (3.33 nM.

Dose-response curves and |1 C50 of inhibition were

i ndependent of incubation t| ms () represents 10 mn

i ncubation (1C50 ~ 5.40 nM) and (0). represents

1(9 agk s Bl Yldﬁé‘mﬁ’ét ingerse trwﬁoml Zdgigverse guanggytiqupare-pgyormed and

| 5 AL SRV BEEHEY o sfy1d B Rl ielRelihe progess dgperibed
3(Be1r¢M cahGBllMdlan%ﬁ&naMe &d80 nM showed an incubation
dent | C50 ~.139.
U?‘l%&ﬂ Wk § le )ilagmnzﬁiug%aﬂ% @znquag ing desaging
i R‘Edé%%é BB atovd Bh Aordndn i dit Bl ﬁf@g;rpgam
th 5 mn incubation ( V)
Oltﬁf‘ﬁntndm WM Bhoml langurn éubamp(yrde@c)dlag]aOO~155“016<3NecDb§4153th M

nf\)/fe%‘i ergfrrolé ém%% gtaﬂﬁ/lplx%géremloﬂéézl ‘(’Pal%ﬂe@ {ubn et(ror decoding
| nO2 Rintint RNzt 386 M ididtsd Ata)bfofin 208 igiised, MHimately

S2238 (100 ; instead at high concentrations of AP
18ssuliipgrin w@qogstafct@zzs@cm ereisigyat 7 90 efbaigicescinfilye eonventional

3)Mdeép I)nﬁ,%e 660 r 6615%% r%}%e?_vgﬁg M)tl@ [, 59! %at C&Eﬁ% né,rl\éfénulmle
1@and¥brnsBloaM with @ rétMce@ ﬁ@ml‘iéﬂ of l"@@@ic%Ms V&Q;QthﬁM arﬁﬁb’efore
AP18 (A, 0.1 m\/b 100
nmve@@mumzabp %g%@qceﬁﬁ:rrd@@@dﬁ%ﬁ%ﬁ%%@e,tqr&laéﬁleme%esultmg

3
cheorb R B R Blrp T B85 Mok eI Wb T coded
athhyfotny cdifficients) hy’mldte:kgdmg:ma’eﬁse Vedrgammugg asd dﬁ-glterleavmg 400.
bi ndi ng t o exos . : i bitory constant K,

Fogplefglrms@mﬁo el e o %))? igligay 811%1 gng igter-gesdictipg ocours at
t '29@?0 ajeﬂg 'a%lgedlé'{gd FEpYé%EntQﬂcloﬂ o a@ﬁﬁia’%le bigckah k eghdp 1(6910%3

0.6 1.25nM 2.5 nM 0 nM vvas m xed
vvlrttmes@nlfaflem efithe cmngeelvibclaﬁlébmyscﬁ mSMB)&ctulIQth niM I(emn,structed
80 v
( pjertriwcléﬁa GW fl%lm\{l t(é B5ats Ptr&)‘ml]%fydré’ };ﬁuﬁt%?i gnage 21%Mwh1ch in
Reaf tch® BS uWaIer Mt pr&Hctidnt &t ihthepRdatiibh @i Of (DﬁUeQil‘fmehe image
(1.8 nM. Data were fitted to equatl on (1) (n = 3) (B)
Pbkﬂck@)haw@ubeelagmm@fsd,énmltehml@rﬁ sveevituctad imgee Rbwsdagsed on for
V. nd| | LGtV I

Rl SH BT B ge R LR BRI E ged image
f 2RO, di’rghd hl@eréditnaage(baﬁ (6] atolréli’hn(r@f)erenb@ &amﬂ fhdphdr®222, making it
const ant K, . was shown to be ~ 146.4 13.6 pM (C)
ALS3RR 9 PEgdipatiog 2d 8. nhi bi ted thrombin at equi nol ar

CIUBRIL B2 BT S B UERRLD o

ofim&R2fecods, weeetintlpad asedriaut withean enchidiameof\thd present

concentrations at |.east 8-fold eat er r ombi n.
UMIERTIRTh es & ShpweLip ‘Jd%‘ﬁau ot fibeage 55’ [%8 FRgpd 8&5 ?@gﬁ%&{ gpes texture
t EB&IH’%‘S(D dp&sicitate doRf 302 fheéimﬁ%réél%d ﬁrﬁﬁf’éoeg RN §binPB0Phnd
free EP25 concentrati on, I ght - bi ndi ng'
qn@httzamn H(s Toreadions: rd@deesdlemon danadefat 608 hgdeterrnme whether

sion .curyes.of .t.hronbin (0. [ y
e RerBR pag R Re B SRtarsamiin G e Bt BioskE Nt
) redhRePnitvbdrof cé’&ﬁBMl{solf s&ﬂ}earaﬂMo(‘Pﬁ)coeﬁﬁldﬂM dre }éo}gamzed and
62.5 nMéTLO 100 nM ( and 125 nM () usi ng S2238
( 1oerlepvpd & wegtlm&toea pwﬁ@erﬁm@@ iatasicaning tgohpiguarsgch as that
non-1inear, and showed two-phase equilibria typical of
slow-blndlnglnhlbltlon Dat a re fitted to equation
(3) to obtain a k for each cor@gntrati on of EP25 used
(n =3). (D) Plot of the apparent first-order rate
constant k agai nst EP25 concentrations is a hyperbolic
curve described by equation (4) and hence was fitted
to the equation to obtain a K, of- 529.7 76.7 pM
repr esentl ng the d| SSOCI ation const ant of [ n| tial
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collision complex (EI') has a higher Ki, and (iii) in a
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C @mtetvazrk sereg2k thet &losvspantyiundéatign hivicn dre mbbltdtﬁk@pmrw

aoed gLt FERnPmatdly Chrobid T P ity Sl R L o

5@})mnﬁlmdaﬁ@n APR&SAH chinhfini@tithelevicds®f amfgtmiypkor the
establishment of the equilibriumbetween initia

collision complex (EI) and final stable conmplex (ElI*),
i ncreased hyperbolically with EP25 concentrati on
(Figure 5D), as described by henme (2). Thus, the

bi ndi ng between EP25 and thronbin invol ves the

i somerization of El to ElI*. The dissociation constant
of EIl (K equation 4) was ~ 529.7 76.7 pM while the
overall inhibitory constant Kj (equation 5) was ~
149.8 30.5 pM Thus, Kj of EP25 is essentially the
sane as K of S- varlegln (~ 146 4 13 6 pM . These
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residues 19 to 28 are alnost identical to hirudin
Ctermnus, their Ntermni are conpletely different

W@ Boguss7¥B) . Unli ke hirudin, variegin is not BCl/iR0esds2277
at the Tyr residue and has three extra residues at the
end. Desulfation of hirudin24 or its Cterm na
peptide (hirugen)29 retained anti-thronbin activity
despite a 10-fold reduction in affinity24 and. o
ad@U52i t Yo comypunicagion devipgsdnesatasmpngatc AFNg VRjiousdrangmission
o e . ' oy  do i
abAhdiBetes Bbfhi, SR L BIRANS S BT MATLRCAAS COMA),
hiGieighl SySemdonMioud 2 Bo2@unseatiges(G3g),dinivdradl Maliks f or
t hese two sequences. Thi ears to he an exanpl e of
cOR\EPERPICAUISRYSE @3@3”@%%@}9& PG AGesY GraMA).
lip GE%DV%'%H‘ 18 ARESQ (EH KA M fanfh IR ROl
th?%@bi ihhi itorgisuct ag hae&hdﬁﬁSS'SG, ©
t Prabiai3me88t Brotodob(FCRRr SlodrhMBSsaghieciradican (HdS), Multimedia

simlar struct o hirudin I ndi n o th r i N

oBving b e (i Cordit P il SPutes Cna . oo,

WL BE 802 1 exdt& N ednfanii¢iondsiee #RolvEl iRfhpl cdtn¥ing various

inhibits exosite-1 and has a simlar structure to

| epbedinmonts of the Besdnt ojvantaei may gormugisate|ustgi varipromedia,

bi. nds..t o, bot h,exosi.te-1I,. and exosite-Il|39. Ly t .

ot BT, PRAT ARSRhyTat BREL Rt Sy oo BBt

I ¢0UB3| eFigiRedIB) #hd HWhotvBle rafpsekative cleetroiit dbate60 tdthin which

variegin. Despite al so having 32 residues, tsetse

t Hicaiet invpRtIITBRY permplemented. alt showld erbadarsigod, jhgwever, that the
i it i ’, .

OSSR REMAR RIS Bfmisn BRI GTGHE5 AR s, e

| elvctranhiedeviae SOvet Biguires HOantil h inahindebiathousin @ 3@, &kddsplayd3 in the

isolated.fromthe camel tick, Hyalo dropedari i
( Revm ¢a liguid Erwiakdsh YidgivRad &f‘pga-rflw?@anagwn(%pp@ca38, a
1 bZttéfWO?ﬁﬁnﬂ@féd%mt, hi let@ﬂﬂahmJ, RistnQft Qfd 4dﬂ'ﬁlcﬂ7¥£fd?m of a UICC

binding to only one site on thronbin (Figure .
Caeqoeding yq omuoenalatdanbwchf sha ingentioa) a tarfl ocadat 48 madionnterface

NTI-I. is,avail abl e. Perha ariegin is bes ared . .
W 1 i rs-

Sy Sar e SEpfimeh Lo prplRG A mEmos: - JRLR hifeircuts
b¥in@ERehR@rd §1BofH fyel w1l Gmb&hTh Heésurt, ortdR@mPretih VIR Wb L€ range of
bi ndi ng noi ety D-Phe-Pro-Arg-Pro through a |inker of
f wbilefglephesttiues 14 (Figure 7A). Wile devel opnent of
h Eﬁd’g@ 9 th%: Ve kuest SIbSE erltg g% {hE g)gelsgﬁt ihFRSR AR ived Pere'n is
successful” rationha d?ug esrgn; “variegin JenoRst T at es
t descaibed i the @éndrditdonext 6f REaed stepSoiPrbedsscsdebich My be
t hrough evol uti on. Thus, variegin can be described. as
aimplsMgatgd 0 ARG embRAIMEntLy g epriteiyosprAdd corhpdicd|in a
o = ‘ Jip i b
CONERhSARSMIE AN ARBE SIEAIPLT LA o s o
apradsarf kody kagatgldnaroaijuyerh aviectweolRae pnvisenomd. yGenevadly,

W t hout Thr glycasylation, their affinity for thropbin
i STEYH é‘FOdPH‘g %YHB%/lug? TORIPES: BERTAS, Eh@%ts(%%’?ﬁ%‘ﬁ%i %o

high- 0@, ktd. hdt $BIEM pArBIR fasksiR i@ hféni"%étﬂcﬁaﬂﬂ%@ﬂact data
stronger affinity (K values of EP25 and hirulog-1 are

~typ$9.. €omPotet-cpddutatt ingBAGiopdHSsocrslatatd staicqres, hiadplogram
al t hough both hirulo and variegin are cl eaved. b

© RGP ensp Sy R a syt Fon s Bl e g sERY P b fnethods
agisckéd/hdromamis phiticaRP kdushce MU WBI ifidiuetibiiat

hi rul ogs. For exanple, at an inhibitor to thronbin
ratio of 3:1, hirulog-1 lost all inhibitory activity
towards thronbin am dolytic activity after ~ 15 m n43
whil e s-variegin and EP25 | ost > 90 % i nhibitory
activity only after 24 h incu giion. Thus, variegin

and EP25 appear to be superior to hirulogs. Since the
Ctermni of hirulogs and variegin are highly simlar
(Figure 7A), we propose that the inproved affinity and
del ayed | oss of activity of variegin are mainly due to
the N-termnus. Qur results showed that the active
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(from KAKETSUKEN, Japan) was used, instead of 3.33 nM

reconbi nant human al phat hronbi n (from KAKETSUKEN
wdJdapany2573 n t hese experinents, s-variegin was POUTRRO0SN52277

have an 1 C50 of around 9nM and a Ki or around 0.318

nM EP25 was found to have an I C50 of around 13 nM and

a Kj or around 0.365nM The reason for the difference

between the |1 C50 and Kj values in this experinment

carpsiated dat SmEtuFSTEPTeECIEHRXAMPEY of §orsspapdiag actideyr implementing

dent n plasma derived

thron%&kﬁggg eggaﬂgﬂﬁgggﬁgﬁgéifaﬁﬁﬁan al pha-t hr onbi n.

EXQOSS] mSottsaveednel vadtsinptanehtationd of vardasestbotlmeentCSTthapetsent

Ki of .a variety of variegin fr gnents and tants of

tI‘i‘éV§8 191} crRercgom lishad o re%amérﬁagf %H’i?a‘?”éh rule-
o St i i S T R R

i pmcba;slesg rcotrlekanlm giefs ¢iproadssasuctinmarisgi bteps ortffressses and decision

t d i ng. h L asm; ,,
G PR o h U ot s SRS sotPRnsE. G ey s
c gﬁ@@ﬂ{e@&h Qnd fh G TBWin@tlalhe $eink@Ibd toSercmPLRSAPI@Ebnkdlions
Tabl e 3 bel ow. Anal ysis of MH22

VMK PPFDREAIHERYODBESY o ke d @ncﬂ/ﬁghqrﬁmresmpénme@gamns and/or
I ar talns its. ac IVI Y after cl eavage, we

hy% Pﬁé5|zeéth THe e avage product (s) renai ned

t i[@F6| y ThedekeiOin ﬁé@ﬂi@tlﬁn oferpbqlimdgts oMtikDredeh@ivention have
represents the Ctermnal fragnment after s-variegin

c beavpgEniRdlsfos pypRAEs ioF éblstr@ﬁl%w@gﬂgsmpt@ﬁr Jhp ﬁﬁregomg descnptlon

AR5 P PRy o v

VHICTARRECIOEAI dRESEDRRS nWidi fiaitibnaumyd yuriatiomecarb adsstrie W light of
t MH22 was found to i.nhi bi t thronbln
Eh%%%y? feachipgs Qrtpgy O #99uiRd fremioragtice Pf xarigys pmbggjments of the

( BEQ4tt8nvichlion N@hs blﬂﬂb&lhﬁﬁ@tdls%ﬁﬁeg BeRfn WARIRLLATNA described in
activity was observed when MH22 was pre-incubated wth

t ordemtd explaon the Ighmrglespa@mthﬂjnajﬁretqf rveri¢usGnmiodiments of the present
pre-incubation | C5

UREHRGLAR el rpsdpn iR bhe STAG) Buabs w1 piize he
MpPedentSncdsibn Bl i ong cMBdinfn @\ dHEET RaRas nadiftativid 4 are
activity after prolonged incubation with thronbin

( 3680 taithe parecylaasp gentemplagdy = 479.7 16.1 nM. This

| ost of activity can be reverted by increasing
concentrations of BSA in assays setup (Figure 12),
indicating that activity lost was |largely due to
absorption of peptides to the reaction plates. Wth

hi gher concentrati ons of BSA used, after 1680 mn
pre-incubation, |C50 decreases from479.7 16.1 nM( 1
ng/mM BSA) to 60.9 3.05 nM (5 ng/m BSA) and 62.9
10.9 nM (10 ng/ M BSA). The apparent Kj' of MH22 at

di fferent concentrations of substrate (S2238) was
determ ned through equation describing fast and tight
bi nding. K' did not change significantly throughout
the concentration range used (12.5 nMto 200 nM,

i ndi cating that MH22 is a non-conpetitive inhibitor of
thronbin am dolytic activity (Figure 13). For
non-conpetitive inhibitors, Ki' = K and in this case
the average Kj was found to be 13.2 0.91 nM Analysis
of EP25A22E - EPKMHKTAPPFDFEEI PEEYLDDES (SEQ | D NO 3)
Next, peptide EP25A22E was synthesized. In this
peptide, alanine 22 in s-variegin (alanine 15 in EP25)
was replaced with glutamc aciz since glutamc acid is
present in the sane position in hirudin. EP25 (SEQ ID
NO 6): EPKVHKTAPPFDFEAI PEEYLDDES EP25A22E (SEQ | D NO
7). EPKMHKTAPPFDFEEI PEEYLDDES Sinil ar to EP25,
EP25A22E is a slow binding inhibitor, with 1C50 =
124.3 22.7 nMw thout pre-incubation with thromnbin,
IC50 = 13.5 2.08 nNImnth 20 n1n of pre |ncubat|on and
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wi t hout pre-incubation with thronbin and I G50 11.7
1.88 nMwith 20 mn pre incubation (Figure 20). Using

wo a®8/1505@3 t | ght bi ndi ng equation, Kj' of MH 8rPEr/IB20@/052277

10

1"

nmM substrate (S2238) = 14.9 3.50 nM Assuning the
renmoval of four residues at the Ctermnal did not
alter theinhibition nechanism MH 8 is also a
non-conpetitive inhibitor wwith K =14.9 3.50 nM
(Figure 21). Analysis of DV24 -

PRMSKE MﬁiﬁPEEYL (SEQ ID NO 9) Since we have
postul ated that the charged residues in the N-term na
of S-vari egiAm@fhsd beERABTIgYt abiQUncidra Vfl@e%tanﬁ'aﬂgﬁa[g% signal,
kinetic, we synthesized a peptide DV24 wth three
exbm@nmegldues on the N-termnal of EP21 to test if

the peptide, wil ch to St b| in

(SEQ D NO Bt RmRiRYTApPRERE AR R T D PRt 5

9): DVAEPKWR@M&E%X&%&M&dh@bl%?aht@b/?ﬂaﬂs%rﬁl blocks;

fast and tight binding inhibitor, wth |C50

0.28 nM wi t Rsuganp#ieg amtm@keamgmqthamhrmmpfﬁcams q»f@B@plurahty
th 20 min pre incubation (Figure

Zﬂggm%MQ%iQBCﬁﬁeé%ed by thronbin and the activity

observed af kgtrosl @audigg aissbsduef the intbdcaled anmford coefficients.

fragnment of the cleavage product (the fragnent is

repr esent ed pept | 8). Using fast and tig
bi ndi ng- equé“?‘fﬁar? thadjo Cb%‘lmd\f?‘ﬁleléﬁm E@Gewmlalag@p%ff@ thtcrlcaving

( §31%gr1§)s an o?de?ﬂi tQohis u@% g tg’eaéﬂ of e ity g?ﬁ%s%tﬂ?glocks
to 306 0. 29 n un1ng the peptide’is

conpetitive inhibitor (Figure 23). Analysis of '
DV24K10R - DuaAERRMHOTARPRDE BACREENC of BEQLItEIN@UEEpmprises at

oot ARt A REh R AT AR ok Bh et § MRt Rhpcks. a
SYBhdnashtZRErm oRRREd nféﬂalda&bﬁﬁild@/{otfbné Beo&AN®Bd decoded

repl acenent. DV24 (SEQ ID NO 9) :
DWRERIMAKTAPERDREER RERYIa PRk theeRne S EQep@ R ordyring based

ST FEROSFALEREh RN 3B onien

\Motdmug bmea Upﬁﬁ lab aithao @ramdtimntdmd@rﬂssmaﬁdwit@meast bde Ofithe
41 nM m n pre-incubation (Figure

24) .
D‘VEH‘I@M Rf rrén%@@bbl@d@a@ dapanglertiprasigbasshuranesharasiapd sizes of
0 e
PR EHbcR b PR ANE e el Aol A I Tl and o
regndsénnkd by peptlde MH 8). Using fast and tight
bi ndi ng equati on, of DV24K10R at 100 nM substrate

(S2238), = 8.22 Kj__of DV24K10R i s

ot or mined 16° H&%%@Mlﬁ%r@ew e QTGP RN st ipigEeaving
| SopAQIRRLhddivEtet MR dpplicd td &h S f &R)plurRBR! FERABIM Blocks.
lysine with arginine thus i nproves the activity of the
fragnment. Conclusion These experimental results

confi r i t he The miitheg aftebaimed: sdweoi Siegranpitg Eehmaegpmprises at
%nl%noqa Cg{ Qa%ss%aﬁl{l ng%l{‘%ﬁieﬁéeédgﬁ %C%Igm De'c ftlh{?é Sas@h upon
rmhz&achtbmtlcs ubeiid 4 Udded rané Hpeidedregpr Seatation Gfmf iinfage dsdobaated with

interaction with exosite 2 is inpaortant in conferrin

t e St arasprrilent HanMge s g i, ua picediag mode of af Rast one
{ghﬁ@ %%f tlafSiBr A Bhcks e @r?&%g Mnr%%'tdxﬁhl ¢ based upon an

NULTI LE TRANSFORM BLOCKS W H REDUCED NUVBE

CoErRprelliehfiSmeH Ehddo GRteT MEth d\l\VﬁSﬂ' d)I@\bf[tﬁ)fO@l]l_}aliTy]ef toans et blocks,

invention rel ate ath and codi ng of.

b gepeidR0s b e hhaybSHas BPIEITPRUE i BF Efi plpcks
the present invention relates %o the efficient coding
and decodi ng of transforn1coe# icients in video and

I mage codi ng. BACKGROUND OF THE | NVENTI ON [ 0002] This
section is intended to provide a background or context
to the invention that is recited in the clainms. The
description herein may include concepts that could be
pursued but are not necessarlly ones t hat have been

o - ——r o



reconstructed i mage 114 undergoes filtering at 116 to
create a final reconstructed i mage 140, which is sent

W 0008/152572r ence frane menory 118 and i s al so UBEHIB2008/052277
interprediction 106 of future frames. [0006] The
predi ction representation of the imge bl ock 112, as
well as the image to be encoded 100, are used together
to define a prediction error signal 120 which is used

8 f gPrrgsperdiag fonmaeioslock senrpyntose of thesieaal ard opigazlpdpcan

9 cgﬂ%&gm}os, the prediction error signal 120 undergoes
transtorm 122 and quanti zation 124. The data
descri bing prediction error and predicted

1 represént at iTan nothddhe clammgle whieteek ad d2le( ef e frandbinopoefticients

vectors, node j.pforpation, and _guantized transfor
> couire ety ifteRplBunclor s B o ebhl pigt E ek the
5 Poffk Bﬁd,eﬁrﬂlp@ﬁ El‘ie)e[raéi@&s@lgb BonkMF o DdSe st &rbidd ﬂe}ﬂrets&ﬁ on of an

ati
opposite of the prediction error coding 103, with the
4 pimagecasanpted with thies gl rgddpredandprdgr based nper & eoding mode of at

guanti zati.on 128 and an.inverse transform 130. The .
s P BaR RS Rt BRSBTS A AGRRAG P Pased Won an intra-
6 I PEQAINGToh WS RG s itR At IRAdt Ohe 6 GO Plurdidat.of WahsFbroh Blocks, a

used inconbination with the predicted representation
7 oflepandentpades besasicupon shapes apd sizeseofirpetiqur Wpeksicagegponding to a

o ¢ SESREIAHER IR of M il ML IRRBARREE, 1 o

mechani sns that are simlar to those used by the
1 encodef/. i n dhdercthoal df@iaimal, prhectic & edne eypnbsettansform of

t he pi xel bl ock Si Dtion of spatial information..

2 cfR léﬁnﬁf% e glaf‘gﬂ_%@ﬂ?w aftEalerirblogis l%ﬁ%feégr?ééencodmg,

3 | GRS @RRMAIUPPing OHLbE 4 BRALfned Ml @GREMer Hidel uAGS
prediction error decoding (the inverse operation of

4t kbarpetemiitics pbeneofraroded divdhdgcoded wypeastmtgtiarhel apuamgt assdciated
predi cti.on error.signal in the.spatial. pixel domain). ..

PSRRI HETDRE B St el imeCeh Bg Sty ie ity of

6 d@aRdbME bRCRE ASRaber idRnEEE AL SitABprIPicliBiempies6¢ih@a with at
and prediction error signals (i.e., the pixel values)

7t deaplome af lee Rlurabitit oftraewrinrbderks amh e ngebenleaseq uprh shapes and
e - 0 Lt [ [ r.o S
R N G R
before passing it on for display and/or storing it as
1 a predi8cti ofhe efcticeinudeldimr], Wherd odiffocmmmgbdrreresfficients from

t he video sequence. [ 000 Fi.gure 2 for exanple, is a

2 prydeidhes) BTGP GreBRveer o peleterblor a%@&&&wﬁle@me number

SBEWB oh8 ofh ?férd@ﬁged RIMELRYn ] 1%99 ch&aft@iét&%ﬁo@of a

bot h“predi ction error decodi ng 202 and pi xe

4 predidendaiec®R4d refrasepragidh of ko Mmagerassocteabdith the2@ghal,amumber
i nver,se quant.i zation 206 and i pyerse transform 2 | S

s L GH TP At BR OUBGRL FAg OnROBTE QUGHLY RN Seyioms dlocks. a

6 Pheshbet dPBndint Oh adl BialprddiSion18bddPis¥&diatbd Kkh Gk 1A oA@4S the
either intraprediction or inter-prediction occurs at

7 2phirelgy of tansdormn ploekli andergnunelisr besedtunpn elppes archsizeserd anotion

o DhReks ko d M Pleethel etobeRLesenb Al gpolighfle 1 moe
blPock® 2X4PE UL G 1 nJuné¥ﬁoﬁ Wit h g SEndl
reconstructed prediction error signal 210 to create a

1 prel i nmnary The ensisidrofelsa 1, whgei2 e, sighal BRither ihtis or Besh
be used for inter-prediction or intraprediction at

2 2 PedicHRB&TRI| of the i mage bl ocks have been processed,
the prelimnary reconstructed i mage 216 i s passed for
filtering 218. The filtered i mage can either be out put
as a final reconstructed inagﬁ 220, or the filtered
i mge can be stored in reference frane menory 222,
maki ng it usable for prediction 212. [0009] In
conventional video codecs, notion information is
i ndi cated by notion vectors associated with each
not i on- conpensat ed i nage bl ock. Each of these notion
vectors represents the displacenent of the inmage bl ock

. o o o o o o o



A predicted i mage can be forned utilizing
intra-prediction or inter-prediction, and an encoder

w@esoB0s2583 t r ansf orm and quanti zati on on a pr edPCI/IB08/052277

10

1"

12

13

error signal and generates transform coefficients,
where the coefficients of the transform bl ocks are
interleaved into an array based on a predeterm ned
interleaving technique. If no prediction is applied,

t he encoder perforns transform and quantization on anp

act ual 1Pragdhemyiiad of gérdms &, shsrain cachiod tsplpdity ofi transform

0 f | Cl.ent Sq
e 5 Le 6L Sl oA, ATEt-RP RS el
anchcpockharsl diffeent mecioblosks.eam where the reduction

in the nunber of transform coefficients coded can be
perforned before urd or. after interl.eaving. ...

Vor eoval: ¢ HES PRt st FhmpBtRt SEOH b ing grocess
t RebS phiERe@bylarRBsdPhitCiagdtd FofhFataDakPdd-BsIchiap for
the original nunber of transformblocks into which the
Mmoo IustRe Wedrapsiormegctiicientthe bitstream the encoder

can signal to the decoder that joint coding of

mul tiplke tr b ' ngg L
coeffi é |§'e nt gﬂ gvafngerﬂggg edcf,% %ﬁ% l\é’t\n&&gﬁeﬁ%gh%g \cﬁgp%er B o of inter

I néstduabddtariniraedsidiiahdptd, heprediation ¢repraighel, anhictihlevideo signal when
transform coefficients, the interleaving nethod, and.

t R PHdEIon ipmads aikaoiaiyad dares denghvdicen sEdigien iy kef@Rplicd.
respective transform bl ock. [0014] In terns of

decodi ng, aAd&EQARE: FrE8SEMRSIRR dnfifdfldnUedniiRierl@hdible
coding of nmultiple transform blocks with a reduced
norgdam,gbmpoieingicoimpntes codesconfighicd éol pénforooidie mepcasses of claim 1.
rel evant macrobl ock. The transform bl ock(s) are
decodeq4froghgbemgkks&{eq@knthe coefficients of which

are put 'in an épray,’aﬁ%pd%é%ded. The decoder

dei nt er | eavagprédessodamaded coefficients, by separating
each decoded coefficient into one of a plurality of

t ransf or m bREREOrY MBH caMIicEtixely capractodip thegprocessor and
d%k%ﬂggéleaving nmet hod. Once the decoded coefficients
have n de-interl eaved, any renmini ngcoefficients of
the one or nore toapstocadicltbofifgaed to ®anstaef dode iasignal into a
mhb%quere discagded'and not coded at the encoder

| heplity of Bansforphlocks: according to a plurality of

different met NodgomflikfEodotBnRBEc@lo dRhfizd FARRIAT Befficients of

bl ocks are fully decoded, inverse transform and

i thegplsrlipuaritanzfarindiodkse perforned and resi dual data

i s generated. The abiliny of the é§rious enbo %?e?ts h

of the present i GYBREFLIPISOPHGTER | 1aT8aEapd g crlcave the
c @ahdtbgh esdEcidhis lof 2R 1AL ST S rrh PRIRY.GRdt he
conpression efficiency of 'video and i nage encoders. At
the same tine, th@mp@mbWEkkpyﬁgﬂedéb@d@g@ame“ﬁofﬂwtmnﬂbﬂn
a nce Wt var i [ s s redu

AT RERR8 BetelublIR APy SRGS PATRE g hRAUTf Boset of
othd tharsfomvedatfizicnts i@@ed bigstrewnt h t he organi zati on and
manner of operation thereof, will becone apparent from
the follow ng detail ed description when taken

conj und?i on THF £APATHES abediih Ahyhesciahas Fer\fﬁége‘?l}ﬁgufed to

o B R s AL O - P e el ogeeh of
THE DRAWYNESrdn8bt@]blddkgure 1 is a bl ock di agram of a
conventional video encoder; [0017] Figure 2 is a bl ock

di agram of a conventional video decoder; [0018] Figure

3 is a block diagramof a viq?B_encoder constructed in
accordance wi th one enbodi ment”"of the present

i nvention; [0019] Figure 4 is a block diagramof a

vi deo decoder constructed in accordance with one
enbodi ment of the present invention; [0020] Figure 5
is a block diagramof an inmage encoder constructed in
accordance wi th one enbodi nent of the present
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detail below However, instead of encoding all of the

coefficients for the four 8x8 transform bl ocks, the
wepmedsas7xodes sone subset of the coefficient sPEDIB2esI52277

of the transform bl ocks and puts this into the

bitstream It should be noted that the order of

encodi ng processes is not limted to that described

above. It should also be noted that the nunber of

coeffICIents conpri Si ng the subset. of coefficients may
" pe the l8ane TheprRaMtupel ¢laia {4, mevmeoqoamvéer(cpﬁe @cmfeured to
I I
? T MR ARG e Rhplfe IR g Blon of
3 cémre feralliyf dfarapsformtidonks. t he nunmber of resulting
transform bl ocks is snaller than the original four, in

o oae SRS S DB PR SRR oy

2 beosmeRARds #08ask BECHOESFRINK 61dePfR @hdH dfARe pRiZality of transform
predi ction error coding 103 and prediction error

3 dblasys, e adar based umwarq@te@dm&q ¢ pb2 coddsrnidriggededo0
4 u %r%as%gt%é(gﬁg{é afsgssv\ﬁl eigil v%lﬂhe% dgltdg ?t orae}f%based

5 r Qpon & Sodiflg ode Gﬁ atcdtdsoBnd ePhe prmdlay bﬁﬁaﬁﬁ‘for&ﬂbllom&ge dependent
bl ock 112. A prelimnary reconstructed im

6 apeﬂéﬂag @aseridwon AR ALan ﬂ’&ﬂ’ﬂ“é’toinéﬁpdfﬁésocﬁﬁ%wﬁﬁ t I@Fstpﬁe of the
I
7 B R e LR HOhch AR (TP Hoh shapcp pad sizes of
8 c mexdioe béocks nadrespendng tar alkat geblockagprekeatiwhufclie signa emtl a
to. a r ference frane nmenory 118 and is al so used for
o .ﬁ%%?eg f:ction 106 of future frames. [0031] The
predi ction representation of the imge block 112, as
1 well aggthe ﬁherag@arﬁtqs 8ecI8ne PHleehetl a @6 nHHBEr 6%@fﬂb%nts
to define a prediction error S|gnal 120 which is used
2 f dlonpeasHiot themiurehtymf tosliory bi@Bs i sslested dprericodingr thesame

codj 103 tlon Lror sk 20 u der
s ¢ REBR el S i Bl b pub Bl Gior HHRIE s ofone
4 cony emddcuﬂaldemdée@éprmgtaue@deelslmaagerasasela@@pw&hqra: dignal, a
made at 300 after the predlctlon error signa

12
5 uRdePgouscd vRasT erdingpodapiet derahencftthoputiy ofrfmrefom blocks,
6 ?ﬁ%ﬁm%@f: E(Ijezj'eﬁ@enl%% 4(1)1 | éﬂ%%%g&lgté(qﬁtﬂga 8c1§438t\xn§lrat Wasl e of the

e enco ITHCF In accor ance
7 Wiptunalithef anesfembbidickedid. a dimisdh buded upen slatpes ardsies dfthadtion

th crobl ock can be o different s dif
8 pP@d’Egt??fEf‘r%P? g0 aa%‘fb‘FrPé‘G?k FIPECSRYERVY %?l&%‘ﬂsoo is

made to determ ne whether or not the encoder will code
1 an actysgl imgg ﬁp@arrat\ié Qﬁélal% 08 Kyhoff § IR nIREE: of cocfficients
decision is made at 0, the transform coefficients

2 affeny exshgh ﬁlezxé@rahtyobf tmmeﬁorreéwméts B1wvleatsddoniénegding, thheame
pred rnIned | ter chni aboye and

o PRGBSO e MomBET Eay Ba AeRP uir@hsics ofone

4 | BFecb@ARM dB¥ict repredcarafiol b ekin{R afockit@iwRh thd ssgnal, a
then passed to entropy coding 126, to be placed in the

5 bintlelberé%ﬁwd fosRgodmempden 4t gashongrafdhe pleebiely pirangiprimsblocks,
I p €
o SRR AR 5 GPROS ol AR LS g
7 p pﬁﬂalagz lof frassfoion bideledidnonublistr ibasee>u@ontiedpes himdiedi ofgnotion
an inverse regrgani zati on and deinterl eaving 320, an
8 IEIIP@E% eOTERYBPR] 10 TRaarohl OC%FRIPT%?ﬁmF‘HY/%‘P%‘ge pigAHst or m
130 The result of the prediction error decoding 104
is a reconstructed prediction error signal 132, which
is used in conmbination with p?g predi ct ed
representation of the image bI"ock 112 to create the
prelimnary reconstructed i mage 114. [0033] As to the
decodi ng aspect of the one enbodi nent, prediction
occurs according to at |east one of intra-prediction
and inter-prediction, resulting in a predicted
representatlon of an lnage bIock | f the decoder

o - . . " o AN oA~ o r



220, or the filtered image can be stored in reference
frame nmenory 222, making it usable for prediction 212.

wWQ 0@85525F gures 5 and 6 are bl ock diagrans il | PGT/IRNSNF2277
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an i mage encoder and an i mage decoder, respectively,
i n accordance with an enbodi nent of the present
i nvention. As shown in Figure 5, an image to be
encoded 500 undergoes texture coding 502. For texture
codi ng _502, the |nage 500 undergoes transform 504 and
quant i 28t i off hsgthopnsickum 1y WherCipide mearryunt further Gamprises
a I L
ey TPaet QRN 8 Bt e s B8e s A pE PR Ao e deppder
a afteduease rmrgaetzau@n amieda‘-m@arbatzmg féfresmstrudtengtthatrsisbonm
coegf cients are reorgani zed and interl eaved 510
aleIHGIAY to a predeternined interleaving technique,
such as thatnentioned above and illustrated, for
exanpl ej. i nThk @ppRatds ol 18I ELNARNEIR SachadTdhé ﬁh@dlitﬁ@f’t@ﬂlsform
transform coefficients of the transform block 740 is
t héaskphelars to onenf » sipglecotipageBadifitisnt girapaneetita single a
b%a%%ob?o%'i? %%Jcﬁﬁer%n%% BBk be utilized for still

edi C I'S not used and the actua
V|deo S|gnal for exanple, is to undergo
t ransf agmat iADﬂYneﬂmd ofj devotlingadt ilcast orflc@P36jidodundhavimagdsignal,
Figure 6, entropy decoding 600 is followed by texture
d&LGBIHES602. In texture decodi ng 602, a resulting
t ransf or m bly égyﬁ&@ j f
coeff|C|entSQ§%% ded ﬁggﬂ%g?k%%%ﬁ%ﬁn%«bﬁ&ﬁﬂﬁ%ﬁ%ﬁ%gmtmnﬂbnn
encdﬂemnmkoﬁmgwmgaSpb$$oﬁwbpﬁune@mﬂhnmnwﬁvﬂmaphwdnyof

| Foesag PBskgauto oA EHEY aET M Wi BB te

' @Ml@és%n&iﬁg%hﬁ@&ﬁéa J LS é‘ﬂ"éjmgﬁh\lef se transformation
608 is performed to arrive at a reconstructed i mage

610. It sho@bﬂomenglmve@etrmeamheg andde idertegnimg of the decoded
has efJﬁlmSgure 6 perfornms inverse reorganization

and™ae-1 fite fgav1ng upon receipt, for exanple, of a
notificati ofilliMg Bh@ihahg Edeaficignb 6f caB@If 8@ Pifiraity dfitRlnsform

transforn1b|ocks with a reduced nunber of coefficients

whlpckis pecpitieg tof prrgdgteraznebiibarassevand Fi gures 7 and 8

11 ustrate peaank ARELOMLILALLERI AIR0fhMYRHASn o
reor gani zat e Zinterleaving process

r espeagticy gleypliralityuseransfoan bbyclance mnth varlous

enbodi nents of the present invention. Figure 7

il lustrates can be divi ded,
Lt tor Oater dBF M A AR e G s BTG Ghhhe de-
blReKSwif @mpriéLaKsS A teZ}%Qun he@&ﬂeaﬁ% Q¢ th-Eqﬁurahty of

coefficients of transform bl ock 0, for exanple, can
b&andpmebeked by AO, A, A2, etc. Likew se, the
coefficients of the transform bl ock 710 can conprise
coeffigients.,B c [ Le .
transf 2?‘ m blsfcljl ¢ % Océﬁdl%lgir%pwhérg%c%g% f (lieg?l ?Cth%t%e Cén,%nses at
Cleastdi.-of aaifereiteord@@fof dppliedtoscadh of e Iih[rah@fdfltﬂihﬁbﬁﬁ Iblocks, a
730 can conprise coefficients DO etc.

uﬂevﬁnﬁeﬁmg@@ﬂ%d%aﬁ%up&ﬁ@haﬁ%@ﬂﬁ%\ﬂf 98¢ ef a Wf*@drae@ &emed e
o oressla e 8t A (kb€ oL LBARAU M eRf, Eiporfith arféifhg bascd

Shpon dcliding otodd ofigideast ohdafl tha camsfolinn flotks, lieparalentoardering
enbodi nents.of th resent inventiaq ne or e }
blgb&“?aélp("bﬁ? H}tegefe&ﬁﬁ 5@ BIPERTdIVIRL At Qe %ﬁﬁecklgsahty of

can be encoded into a bitstream and decoded fromthe
bitstream As descri bed above,,sone predetermn ned
manner of reorgani zation and ?%terleaving can be
utilized. In this case, block 740 conprises what can be
descri bed as a diagonal, zig-zag nethod. For exanple,
the coefficients can be ordered beginning at the top

| eft corner of the block 740 with coefficient DO
Coefficients CO BO AO D, d, B, A, D2, C2, etc.



i nterl eaving/ de-interleaving processes applied to the
coefficients of nultiple blocks can be used. Wth

WO e@ansksvd one such ot her enbodi ment, the ordePCDiB20e8:I52277

block in an interleaving/de -interleaving process can
be different. For exanple, the order of each block in
a interleaving/de -interleaving process can depend on
ot her characteristics of the coded representatlon or
t Hanyeeo Blogks aglsasndeniyderats kasadippan drpescddwiach of mgtpr blocks

?ﬂr%ﬁﬁ‘dlﬁ gd Q&ac%f‘orcﬁ r%](ﬁg ﬁ{aﬁ% op'fhe %%‘BQI Q{)}(?g glghﬁe&‘grder

eavil g process carn be assocl ate
|ntra predi cti on node for each block. As to
i nt er - €6di nghe nethadrafetaimf22eabbreb] the knvease rberganizing and the de-
associ ated, for exa th the sizes an e of
B B A LA SR O b e
anahdreim eiRRP! € ari ses when the order of each block in
a interleaving/de -interleaving process is signaled.
[0043] Still another exanple of an
| nt er | 8éw ndhe eathndent]| céeam; %gwybﬁ@@é@g seaptiprg teedmique comprises at
fe t. |

a%tr eaVI flj% a srcgﬂ}nég eggrg I 9 pr é%giegt %ﬂlﬂ%&gﬁ%ﬂ%e’ based upon a
aecmngl fddc b aelbast 6he O e plurdlity o &amfeﬁxeblockmelepéxﬂent scanning
all blocks are interleaved/ de-interleaved usin
z rtf‘g Qléil@e basgA upey am inge-Rrpdietioumeds peeciatse wathi 4 lqaisfgqneé)i the

[ t
B0 ot R Db IR bR A en DA R R Al Mhacs

oandl Islewi!fmmit&nh Idodksabrredpondinges a Wopdslock capresentative of the
intra-coding, the scan order of different bl ocks can
bé'®3¥&soci ated with the intraprediction node for each
bl ock. For inter-coding, the scan order of each bl ock

can bejassoqihahRehod dcl8mamhvBereM ddlordBEothE 88nsieh coefficients
shapes of notion bl ocks wi thin t hemacrobl ock to be

c aﬁd%dleast eneyadta differchieerdenfoo edairenttthe plhelisceliiranisfosetlilegks, the

nal e 044 ter
5%% sedglp 1 chdra n%%rastlﬁ%ﬂf\ ecoafna cggeﬁi ancf (z%gﬁ?&/ %p%\%ntatlon of an
t heagtesosteite £ aith fthd dighdien depondont agief:m%ﬂ upbeAt&ding mode of at
accordigg to various nethods. For exanple, the

dasli qitery tecorlpraliey elrfranstoam theckset densndens pedegbasedagon an intra-
B R SRR RLoPROLS, B0 Lt o
c ddendelst&irddrdDa@edprpeﬂdhzﬁpeﬂ anld piatd drmoticmMadbskisgrrospending to a

and zero's (or any other  possible comhi nation).
ABRSFARGe T?Rfe%fa“é(%%ﬂ@rsé@gé‘& agfeng Ob‘feésent
invention, the filling process can be signal ed. [0045]

Li ke the or 4@k nRbhdd cﬁ"“cll(a%mtﬂa@vh%ﬂl bearst fufSb8 r(‘)tf codtfiBients from
order of coefficients in each block can be different

asachedflthe ploraligx ahpdnsformhgodwsdeselaftedive thdadingaths same number

h bl d nd
CBEe he Sl a PR AR o R SRB A En et gt one ofa
des@diashdSicOsRld refregeneXidfBF 8 irMddehs§RBAETIWIR the signal, a number
intra-coding, the order of coefficients in each block

c Ansclaipas & sefliag aepdgiof Bt kcws opp pf the phualiytaf gansfode blasks, a

e f t

o gg‘?ﬁbgtl (96%51{1%6%@ él%n agelnlgjsa g%dlg ?o% dxﬂgc}le és@gmﬁgcﬁj Wlth%ft leaﬁt e € of the
Sipheslitqiod trafdp@s blotksaid amunihcd bk&dvupbfn slﬁapbh end sizes of motion
ngg; bl ock to be coded. [0046 Yet .anot her. aspect of

t ¥ SEPORdIRE N BHACTPRIREK FepResERiatyg pleie sighdlr di ng to

di fferent enbodi nents involves the sanme or different
nunber of coefficients in different blocks that can be
selected in an interleaving prQcess. For exanpl e, the
nunber of coefficients can be gre-defined or the

nunber of coefficients can be associated with the

resi dual of each bl ock. The nunber of coefficients can

al so depend on ot her characteristics of the coded
representation or the decoded signal, e.g., the coding
nDde of the blocks mnth regard to |ntra codlng, the

o Y Y Y oy D T T T T T R 1



Tel ecommuni cati ons System (UMIS), Tinme Division
Mul tiple Access (TDWVA), Frequency Division Miltiple
W@ e@sas25(FDVA) , Transm ssion Control Protocol / peit/@s2aes/052277
Protocol (TCP/IP), Short Messaging Service (SWV5),
Mul ti nmedi a Messaging Service (MVB), e-mail, Instant
Messagi ng Service (I MS), Bluetooth, |IEEE 802. 11, etc.
A conmuni cati on device involved in inpl enenting
vari ous enbodi ments of the present invention

1 c ormu ntdat e The Msiadafichig Jfegihgre; a1t B@P'h‘@imlkﬁipf ﬁ%qfﬁcwnts from
¢ G PR AN 39500 G Eh RIS Rt
3T epimg@eabﬁa pmeleﬁﬂl@htmmimr a wevber based upoh kharasthiistics bhenc of a

resent .invention ma i lenmented. |t shauld b
s DS YR RS oF TR g rtiated BT apmber
5 | BE&G%QnEQO@ﬁg Inhddetopdt fo0st @RE opﬁl%tp'hﬁh'ﬂlt@frofttrﬁﬁﬁoﬁﬁ blocks
device. The el ectronic device 50 of Figures 10 and 1i

6 | numbdte@pandmummg BOa-aediiteml mydapsonatehwithat tpagfong of the
7 Lttty SF iRt bR R B e TS B F0G 91 agpon

s aBlRREorfdporliSIRY 4 m@@bﬁloél@rdp'f*es%ﬂ@tlfl@éﬂfh@ﬁlgﬁalu CC
according to one enbodi nent of the invention, a card
reader 48, radio interface C|rCU|try 52, codec

1 circui 8Py 54he meghndrafslaim225whaisin the sighal iy ongof intra prediction
I [ f a type

? @ﬁhyaﬂ%a#mﬁ%&gﬂhhgegﬂ% g%ﬂggghﬁ?g%?ﬁﬁ(%gphbkla range
of nobile tel ephones. [0054] The vari ous enbodi nents

1 of the3pr esdiht meathoslnifi ottﬂilmdéswﬂlblbededwhloéthe nleratiesditrapsfdrm
i n, the general text., of nmeth Processe

2 WIS hel§ha0 ong LRSS ForoBHE. GREGH! sapRofSar st

3 CHRHILEIckPAREdiABicRf RMGblocRTPOdi ed in a
conput er - r eadabl e nedi um i ncl udi ng
conput er - execut abl e i nstructions, such as program

1 code, é%ecuflée nipjhadefisiaim, wherse the Dsigtesminet Ghraeess
2 G%Ql%?l%és%’ne gf 9&9{ @h@%&lﬁﬁl&%&ﬂg%ﬁ sutgt%etfjoggét{lfg%eﬁle r%rnalmng
3t b@éfﬁﬁﬁﬁifs@di mprmleﬁnau;bmerﬁ aidosfatient Fpluesrand a RRihblcd phaletermined
abstract data types. Conputer-executable instructions,
4 addlge PeRtSdat a structures, and program nodul es
represent exanpl es of program code for executing steps
1 of thesget hads ndiRel AIEFmT GhBreinfhg sRALEdoARES one of inter-
sequence of such executabl e’ instructions orassoci at ed
2 dagsalust dal@,tmmraesesrdelpk Me raltmedaxtmqﬁres sginak en laetsﬂoridﬁor@gnal when
acts ﬁpr dn functlo descrlb d.in d
o o pueioTbBIE ot M atme) meBE Hedfiey R R o is T
i npl enent ations of various enbodlnents of the present
1 1 nvent 3dan cancdepA&GREREMSII8EucH dnibodicaral émputer-readable
pro%fann1ng technlques wi th rul ebased | ogi ¢ and ot her
BN CORPEISHBICPBINULEA EPdRLeonf gurg 4e Beréerg bR ipFyessce pEclaim 22.
or processes correl ation steps or processes,

conpar hgon p and deci sion steps or

1 procesggs. ?%ﬁgﬁ% Pﬁ ﬁotg% that the words

2 "conponent” a@n&e&mmdmhe as used herein and in the
following clains, is.intended to enco %

3 i npl ement at PEHIQY UAY COMEBICaETE cPRtRS Bk dde thegipgasiey and

4 cofgudiand/ or hardware inplenmentations, and/or
equi prent for receiving manual inputs. [0056] The
foregoi ng description of enbodi nents of the present
i nvention have been presented for purposes of
illustration and description. Ihe f or egoi ng
description is not intended tg be exhaustive or to
limt enbodinments of the present invention to the
preci se formdi scl osed, and nodifications and
variations are possible in light of the above
teachi ngs or may be acquired from practice of various
enbodlnents of the present |nvent|on The enbodlnents

o o o a



dependent order based upon shapes and sizes of notion
bl ocks corresponding to a macrobl ock representative of

wo b@sasmal , and a signal ed order. 7. The net hpdr/ts2008/052277
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13

14

claim1l1l, wherein a same nunber of transform
coefficients fromeach of the plurality of transform
bl ocks is selected for encoding, the sane nunber being
one of a predefined nunber, a_nunber based upon )
characteristics 6PMBer efdegopbgnagd hdpcade tarsdorm coefficients
h i . ¢ - .
o TREFE N th e, (AP bl ARMRGLAL Pnbhih e it B fanstorm
t becfficien@lfidny a pfurdlitaos fransfodnt bioklss, cachrafitixeplucdipeofientsform

i ntra-prediction node a?sociated with at | east

on. a .

oRlocky TOPHECHINg HIq iesPIrinte EHSFERRH BPEORST At Al nunber

based upon shapeg,apfkesbdToffigil tPprRI-AGKS izing and
corresponding to % Eagraﬁﬁogkl%epréggﬁtativéﬂg?ﬁ?ﬁ%nmngzm
sidgmatbrle®ingldfeherdedoded winstdrai encfficioigre a di f f er ent

nunber of coefficients fromeach of e pl.urality of

{r anst or m bl ocks PEPE sefea Peegin bl pRgoeiints of cach
n@rhRmIkelifbeRasBfm BliRkeaeblded: 8&tern@n& AR BFocess; and
based upon'characteristics of one of a coded and
decoded repr esencampuiar efdcaanfignigd tapstemdnedsedudntizdtion and
o B OB RGO B PRloBr e B Sy b Sehar
dependent on an intra-prediction node associated with

at | east. on@hohppdigupbiitiain 8y, vaferdin desihosrse RoakEigahd the

a nunber based upon shapes and sizes of notion bl aocks

c éﬁﬂ@gﬁw&}%@mwsss %@%@B%P?Rm}l@ﬁ HPhisd 8 7ag8 Og fheuﬂ%raflty of
SigR&hrm Blockle Method of claim1, wherein the signa

is elther intra or inter predi ction error.10. The

met hod of claim 1, wherein each of the plurality of

t r ansf 87 m blTbe kppasethonfyedaino3 pvehendin thesinngbereogap g rnd the
diff.erent .conponents, a single. macraobl ock, .a :

d F??@F@?ﬁ“% [Sgrkacangie t%ﬁglq}ﬂﬁ@ﬂ@bedot’fb eé?haﬁg]ﬂ*‘i!’lumhty of

f ubhdrerm 8RR 1 sing signaling a filling process to be
performed by a decoder after inverse reorganization

and de-interleaving for reconstructing the transform

coef f i é8ent Jhe appargtoheleinndd.orhessinpnpider phitediansforne
.Slc?&ﬁl:ieﬁ& NPL I?a%‘?‘ OI?J]gf aoéiffefkg?g{dgts foq lé@éh (ijqfl@ lura[lity of transform
intra-residual data, a prediction error signal,” an

abtosks, tivé okder isdsghaporndtrractesisficsadtiont iofa codednadel cagttdan
i%ép%%legém S%ﬁ% n%@%%&%&g@ ‘&felé?&%ab;éigg%ﬁi% tpolrldeerqa'ased upon a
c %‘HQH% Blodt R4ARL# ?H@Qf ﬂ&@lglu%l oF §hAGomPIRLLEE dePYRient order
configured to pertormthe protesses of claim1l.” 14. An
appedaipos an comrppicsliaign ngoderassessat withadcast weerof the phirality of
c icatively connected to the processqr. and .
 HETRarR glockS P areE TRt GUrRiTEs hraker o metigydocks

a c&&&?@hdih@ tPa Bur@d sloat febi/es@ﬁtat‘ix‘ead"f_?tﬁ@ﬁigﬁﬂ,' AdkSsignaled order.
conput er code configured to quantize transform

coefficients of the plurality of transform bl ocks;

conput 8P- codée awfadgpicédmt3s. pagictanbanee auabdr of epdfagigats from
t { ] |6 f. [ty O

PRSP SPGBl ME Bl e e
ebeing@naof upsdefindd nuntbek,raamsihiast buedaipbh chandtsriaics bhene of a

plurality of transform bl qcks, to allow placenent of

t Rededhapd decesedrepictaniation 9f aR Horgcrastqeitcswithfhs signal, a number
biphSUNBBY cddin MG%?Q?Ir Al Ysie BF the! "ﬁirgl‘i‘&dﬁft §bfth Blotcﬁé:': a
conputer code gonflgureg to reorgéhlze and I nterleave
further conprises an ordering %echnique applied to

each of the plurality of trangfor m bl ocks. 16. The
apparatus of claim 14, wherein the conputer code
configured to reorgani ze and interleave further
conprises a scanning techni que applied to each of the
plurality of transform bl ocks. 17. The apparatus of

clain114, mherein an order of the transform

______ oy o, oy o 11 a N r



conprising: decoding transformcoefficients froma
coded bitstream the transform coefficients conprising

w@2@8hsasr3 of transform coefficients froma pl upel/iB2posafs2277
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1"

transform bl ocks, each of the plurality of transform
bl ocks representing a correspondi ng transforned
portion of a signal; perform ng inverse reorganizing
and de-interleaving of the decoded transform

c Sumppicdepapdent fon)ap; W@raﬂé@ﬁbmﬂnﬂgowqm@%m@ apfcagizng of the
ofplu&rﬂﬁg Bk Hﬁﬁ%&%ﬁf F@Ekst E[n%lrhsﬁlﬂﬁ‘t@r gh off gﬁ eg hiWsit& ot motion
predeterm ne process; pertorm g I'nverse
qbhreks zatdspondimgltol mecrsklotk aapsésentaﬁtze ofith¢ signgconst r uct

t he plurality of transform bl ocks . 23. The net hod of

cIain1 re| nver.se.reor i zin and t
Gt bl avi R ST Lot Srae A Bk BLRT SR £ Fiieigats from
t @a&ad}fih@ﬁlulfdl‘i%y Qf AR Yb108kstis skl o BhQs tl_%Asamgql%mber

met hod of " clai'm 23, wherein the ordering techni que
cbapeiosesft apradefised romebesfa rureict besednipon chianétenstiap pf drxof a

ch of t f transformbl]o a

o SpERToat hE Pirt Bl o B i ERE TR S Bie e pomber
obagdapoed ca&ﬂﬁ@ﬁﬁi@dﬂ?dt kefioas @ﬂﬂlatpmam@fofaransmm 8locks, a
ass00|ated wi th the signal, dependent ordering based
upbrber dpandrgt Ppda @lﬁramredleatmm sopciatpd Withah kRgframe of the
b 0

AR o B RGN BRL I e B WBRR TP g sizapof potion
thEmkédMﬁﬁmbmmﬁgﬂiimﬁ&ﬁmebf@mﬁﬁnmﬁvd@@ﬁﬁd@ﬁMJOrderlng
based upon shapes and si zes of nntion bl ocks

correspondi bIo epr.ese of. th

signal 11 and e §P@3ﬁ%}%8 RS, T Rath et hoBlugic: pEgrgasform
2%1001@951@1'1@ th IBﬁe bhy §hske cﬁﬁﬁ%ﬂé}ﬂ' FFPRnefdnidients, a single

dei nterl eavi ng conprises a scanhi ng techni que applTed

t onagenbhochf aItdﬂaffptemmlacmblooks transform bl ocks. 26. The

met hod of claim25, wherein the scanning t echni que

conpri ges at.least one anni tech

a depe%gent t@%a%%arat&s ?fcq %ﬁ 2l GLP;{S@&% m%‘w process

Eﬁﬁes @dhe beastindme rélflalhhh% doEfficadntd ty zeio, bétamns fheremaining
bloc a dependent scanni ng technlque based upon_ an

| ﬁ@@fﬁcm@d@ éﬂoreéiﬁﬁmdd@at@ss@@oaf wdenfivelyeseng siggalingfae of
ﬁﬁ@eﬂﬁ 1 fbcdk ansform bl ocks, and a dependent
annlng I que based upon shapes and si zes of

nDtlon blocks corresponding to a |arge bl ock

repr esdt at iAvegystein, thmpssbiggal , . 27. The nethod of claim

22, wherein an order gﬁt nsforn1coeff .cients is ¢
201 east ondd SRECSCEraigpisdrio SEAGT FapRErPAfE fiiuaniization o

phugigldl info af ldrﬁl?tﬂ%ff%ﬂf&ln‘? BlRks, WHRr K H8EsORS &AL of the
characterlstlcs one of a coded and decoded
rebnégenfaam@nnmbbahuﬂﬁagmgassﬁeméu@dﬂmntnnﬁnenannaWOthg

de dent. o on_a .codin le t Ieast

et e S T SR
Okel&riclRag Y calhsT tROplufdlitABf ©£sWrinblotMARIrASHOSdA! §ehntized, and
wth at | east one o? the plurality of transform
bler&intqa gepeasaednd or der based upon shapes and sizes
of notion bl

f epr esent at | @ggcgdfeg ?%I{f?@lpe(%ﬂg dt&go&e @trgrr?s%rﬂféo%ﬂ(cwdnts from the
281‘[?‘[?3’&&1 @Eﬁfbﬁ@?m@im%fsalﬁmrf@ﬁn?m@ an@daluaemf gmfﬂ]hle?ecoﬂed
coeffjcient ro ach of the p ura ity o ransf aorm

b (838 CoclErishinell He ForaHEBaion ficionts of gaeh Wffhﬁ elrgey /g
0
RS Ghr R REESEELAGK: QLB B AU R RRSC A ming mre
representation of an inage a52§0|ated with the signal,
a nunber based upon a codi ng ffode of at |east one of
the plurality of transform bl ocks, a nunber dependent
on an intra-prediction node associated with at | east
one of the plurality of transform bl ocks and a nunber
based upon shapes and sizes of notion bl ocks
correspondlng to a nacroblock representatlve of the
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i nverse transformation to reconstruct a macrobl ock
representative of the signal. 36. The apparatus of

w@b@sisB333 wherein the inverse reorgani zi ng aneCT/B2008/052277
de-interl eaving conprises an ordering techni que
applied to each of the plurality of transform bl ocks.
37. The apparatus of claim35, wherein the inverse
reorgani zing and the de-interl eaving conprises a

12 5 @HHRIZAGOR EEhAYsRtrasimBgoR & WatiaEt & mactgbleek roprgpepptive of

t ansfQf m bl ocks. 38. The apparatus of claim 35,

wherern ‘an order of the transformcoefficients is at

| east one of a different order for each of the

1 pl ural pdy oﬂhtsaﬂsﬁofnhbhé&kamxﬁheh®nﬂqmnbﬁgedmupmnx:
characteris@ f onewﬁ4 a code? and decoded
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3 at&ﬁﬁfqﬁg%Bhe@.rt@%chktﬁftﬁéjplﬂ&@l@y &f eadipm vIBde. of at | east
one of the plurality of transform bl ocks, a dependent
order based upon an intra-prediction mode associ at ed

1 W| th atts] eas"ﬁhe eytecrapf elaan ﬁgwl@ﬁrﬁmyh@ﬁeomaaﬂsﬁgathﬁ inverse

2 oﬁgatmznqg, glee%\élp eaglgglﬁ%)g% ?nq%‘ry&on]lg %@)%%? %aﬁﬂlﬁg %echmque

3 r eppleaeabadh (\f&h@f)lutd‘lﬁy 6f gaaformaldcia. Si gnal ed order.
39. The nethod of claim35, wherein a sane nunber of

coefficients fromeach of the plurality of transform __ .

" bl ocks s sdhesyeum phFl agﬁéédivlﬁf‘gemtaﬁ@ré% the ranstorpeogficients
0

2 R B o R et blocks, the

3 r eplee bmtlalpom nhwactamtucm@meaﬁm% et décbtled ﬂa:presergatain, of an

a.nunber a codin e of. at . | east

B o o Vi TR0 il o Rk o i o pafiBe lode of

5 OMcadibrcHfiiRs Ilﬂﬁl%ﬁ't}%ﬂ h s FRRADI GRS OF d leRbntorder Bhscl %§§ﬁ an intra-
one of the uraliity of transform bl ocks and a nunber

6 baseeiébti@p@mpcgtaawsat itk atzleast ohe abthic phurblity ek gransform blocks, a

7 CQES %ﬁ&%g)gclier}%ﬁ%e% HhoR Sgapef‘; (? glz% gﬁost%t Elt%ék\é%arrﬁpé)r ing toa

8 nwf@eblooﬁ repastitativest e figaam aachsighaléderdpt. ural ity of
transform bl ocks is selected for encoding, the sane
nunber being one of a predefined nunber

1 pased dpon gfﬁansmr@ of §11a}r% 43 ovhgpia caeh af %16 aaﬁalaﬁ ef transform
d r he
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3 ommcoblddhearpl diffatent snaabblocknsf or m bl ocks, a nunber
dependent on an intra-prediction node associated with
at | east one of the plurality of transform bl ocks and
a nunber based upon shapes and sizes of notion bl ocks
corresponding to a macrobl ock representative of the
signal. 41. The apparatus of claim 35, wherein each of
the plurality of transform bl ocks bel ongs to one of a
si ngl e conmponent, different conponents, a single
macr obl ock, and different macrobl ocks. 42. The
apparatus of claim 35, wherein the predeterm ned fil
process conprises one of setting the remaining
coefficients to zero, setting the remaining
coefficients to a predefined pattern of coefficient
val ues, and signaling the predetermned fill process.
43. A system conprising: an encoder configured to
perform transform codi ng and quantization of a signal
into a plurality of transform bl ocks, wherein
transform coefficients of the plurality of transform
bl ocks are reorgani zed and |n?zrleaved into an array
according to a predeterm ned interl eaving process
resulting in a subset of the transform coefficients of
each of the plurality of transform bl ocks being
encoded, quantized, and placed into a bitstream and a
decoder configured to decode the transform
coeff|C|ents fron1the bltstrean1 perforn1ng |nverse
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