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Back round of the Invention Repetition Coded
g@ﬁBWGﬁFG*KID is a technology invented by the

prses M inRidnNYERBdrRY a lrlethddCloP 8SMnINE b @ mbldkdddt M)a@af via a

datand%%%ls disclosed in the two previously fi

cross-rel ated applications, the contents of mhlch are

herein incorporated by reference. RCC achieves a very

i mpr exesssmidracelto mfammmrmshs)n based on codi ng

I epetyigel %@Eﬂﬁén F@é?@% PRUSRESION! ﬁSpl X@rﬁvd 2bRRELATED

ues, where eac

sequ I xel
f@prggéﬁFg@‘gy 8 bits: Data Sequence: 10 10 10 9 8 8 9
10 1@ppiRationMoaET/II0310004FiBd: ¥ Maréh 2003 Val ue Stored: 10

9 8 GhvdRolahie TRGSarajhhe data sequence is able to be
conpressed by 32% |n this exanple. 30 RCCis a

visually | ossl ess conpression technique and is al so
pi xelTiteCRMRRIFSIING $WAYSDATA t h zer o neans square error

(MBE)qppnéai.dnm PChBG260WROLY T 18b8QHLEIYHBs RCC  does
not !n%g rrﬁrvm gl n oi nt conversi ons or quantl zation
Q%l‘

whi ch |n1na cation, approximtion and
quantlzation errors. WO 2007/100307 PCT/ SG2007/ 000063
2 I—Iommegmurtdmm@mﬁenaomeed to extend and enhance RCC

for llilégeﬂu&‘l egéedaégllnp?&ggﬁlt(ﬁé@ is ent\é!:l{nooBgF llrl]'ltvgntgcp gy the present

2€ mventor to lncrease compressibility of data. RCC is disclosed in the two previously
filed cross-related applications, the contents of which are herein incorporated by
reference.

RCC achieves a very Impressive level of compression based on coding repeﬁtions.

25  For example, consider this data sequence of pixel values, where each pixel is
represented by 8 bits:

Data Sequence: } 10 | 10 | 10 9 8 8 9 10 | 10

Bit Plane: | 0 1 1 0 0 1 0 0 1

Value Stored: | 10 9 8 9 10

Using RCC, the data sequence is able to be compressed by 32% in this example.

30 RCC Is a visually lossless compression technigue and is also pixel-fo pixel fossless
with zero means square error (MSE). Unlike other compression algorithms, RCC
does not require floating point conversions or quantization which eliminates
fruncation, approximation and quantization errors.



Sunmary of the Invention 5 In a first preferred

aspect, there is provided a nethod for transmtting a
conpressed i mage via a network, the nethod conprising:
WOMEHIPHG t he conpressed image into a plural PEYSGI007/000063
i mges, each of the plurality of inmages having a
predet ermi ned resolution | evel2 which is I ess than the
original resolution of the imge; 10 transform ng each
of t hiovsiven: thkietisya oded iln@d andiérhaacetRIGios Uiged@grtaBtmputing
t r ansivirdrnibis @A¢ fppfi@lighsst ream i n order according to
resolution level, from the | owest resolution level to
t he ori gi nal resol ution of the i mage; wherein the

conpr ¥&ameryioftigdnvestiom i nege conpressed by conparing
e?s:thhlhnagﬁste%@raﬁéut ekt taer@r.evlsr&;e@dl #768 hé&d ?drepéns.a@ﬁ.

[ 0 e alue is recorde
and |‘f§°}4tpﬁesged e no Monk gﬁd’éqth‘)dﬁo'g%r{sg'ﬂd val ue is

recor ded. @ﬁ‘@”ﬁéttwrﬂﬁﬁ?ys&fdumﬁﬁemt%@mprahts@f images, each of the

deconuraiBs biligaded @26y @ pree&ethied Re8htidiNevel AHIBIO RNER IS He
Conprér@hglgesoful&{ﬁl Jfﬁ’g %gdecodl ng the conpressed data;
a

20 arithnetic t he conpressed dat a;
réverse t rtﬁ‘ﬁﬁ?’@meﬁ“d' o Hep éﬁi‘bfd’é'ﬂ‘aéﬁ'%’a“’ asiAM siream eatgi ng
t he transfianswitinglexbde sttedra in Sri@r @cdrd@isbloassiution level, from

deco e I@ﬁ@s@ sto]utﬂ:} 'ties?éth tﬁgn 5 ltem&omhg ahge rconpr I se

progr essi \Cﬁ. Y 'b g I mage as eac
Stroam i s 'YEED Yedon %Hmﬁsr%ggéraagww%w RRgParing
f ur t earh bwEp PleBentdits plpeayiong intdge elemagenafit Bey akbotlahaal, a

SitsT © it valheSls rebG8&d; ¥R tﬁé@ar&ﬁ&gﬁﬁﬁﬁ&? &Qecond vadifiis recorded.
transm ssi on of data St reans may be Interruptlglre

before the transm ssion of the data stream having the
or i giThalmethogonap fugher comptise devampressiigethe coppressd dmagm dies

may hﬁcd,ﬁp?é’i;&f]@édﬁﬂﬁsmdﬁto each resolution | evel by
di vi di ng ution by a predetern ned

int eger. é@nﬂg& &egocpné’then%mpﬁeg'\;/eéj Re” same bit depth. WO
2007/ 10038 R"PePAISCGUNs (Bb0BEesEdTHeE: et hod may
further cesvpist s@ishamihgihb d8dodsd @a; B Cormarl ng each

i mage el epeedﬂg??mﬁ the Barl ?ri(édo&%oé gac%% o anlessiegg L&e%otrr}%erssed

they are Wt a predeterm ned range of
nodi f8ng the i mage el enent to be

25 The method may.further comprise progressively displaying the image as each data
stream is received and decompressad.
The method may further comprise displaying the image after all data streams are
received and decompressed.

30  The transmission of data streams may be interruptible before the transmission of
the data stream having the original resolution of the image.

The compressed image may be transformed info each resolution ievel by dividing
the original resolution by a predetermined integer.
35

All images may have the same bit depth.



equal to the previous inmage elenent; 5 where
repetition is increased to enable | ossy conpression of
the i mage. The first and second val ues may be

WOHPUYEBY n a bit plane. The nethod may furt hBET/SG2007/000063

conprise encodi ng repeating first and second values in
the bit plane into a bit plané index. 10 The i nages
may be archived inmages in a Picture Archiving and
ConmuThieoadthodmay ByrsérenmpReGR)intidep e data streans are

transmtt e&m@é@@e@ﬁﬁh%é LaHL e Q{ltl‘?& g:regig% |m‘§1§e[ é’lgrkérznt %g’d if G1ey

a second_aspect ere i s PYOVI
and CBRWIMT & RIeGRMIngg Enge el carbothes mepifying thp isaage elsfient to be
nDdaImvy”m&eGGWb@nmamnﬂ@&mL a gateway to receive the

co | ect ed HEROGSHfTs iﬁ&%@@ Renbible Iokéﬁgﬁﬁmsé&%f thg%

conpressi ng each inmage by conparing each inage ele nt
with a 20 previous inmage elenment and: if they are
bot h B@diest andpetdnd yaluasahaydeirgcorded oradbiglanand i f  t hey

are Nie rRdhdd H&Uakher Borfii6® BRLoMIRY H&.%eétﬁg i Qﬁcdgéi:oncﬁvalues in
storqggmgﬁiml % 5%n% t he conpressed i nmages;

| east on 1 retrieve and di spl ay |nages
wHer ei n each conpressed image Is transmtted to the at

| eastTher@age2 mapmickeapdrabd 'Ihlilagby inCH Picird Ar’&ﬁlwﬁ@ 8nd- O BRSA6h
| mag %y'st@n‘%PﬂCQ)l %oatlhé Eé/ta reénfgaé;g ﬁ' e?n%g frﬁ)gx qa F"%‘E%‘f“tﬂ ?t%rﬁge

plurality ‘of erm
| evel®®WRich is Iess t han the orlglnal resol uti on of
the image; transform ng each of the plurality of

| 1%80§8 5l é'ét:&'ldaasg@& Aneh d§ @mwd@cpg pidt r@r}ﬁml\ﬁrfgle%}gil ea‘gtjﬁ%r?hc%‘iign

stre |n order according to reso ution
30 t MESPYRRER SIS0l ution | evel to the origina
resol ut i omtiedst piegnidaiitg®.colldetmagest em may furt her

conprise @ g‘éfe@v@@f@ rB&I\J%QIYeeéolIE(QedRﬁ‘t _I_%és%d @gﬁ#)rgé 3“9% é;ggqhe

bal ancj e system t orag evi C

o oo et hidtedtinh Gpd YRt o PTG 5ok BTREe (SRRl i
F0r e Rragiophidagmelenént pnrk if $ep reegothpensl] ofirstvelus isoredrded; and if

ConphiRg SRchot mg&;%ai é/@ca&%lué%%&?deﬁm /' S&2007/ 000063 4

g B Ao bR Gy SR e ot st
one nodal PtiSAshenp weeksighs to ratrisyeans displap gnagks;t he gr oup:
X- RAY, CTwherein each compressed Image is transmitted to the at least one
25 workstation by converting the compressed image into a plurality of images, each of
the plurality of images having a predetermined resolution level which Is less than
the original resolution of the image;
transforming each of the plurality of images into a data stream; and
transmitting each data stream in order according to resolution level, from
30  the lowest resolution level to the original resolution of the image.

The system may further comprise a streaming sever to provide additional load
balancing within the system.

35 The storage device may comprise an online storage portion to store the data
streams and an offline storage portion to store compressed images.



5 MR, and US. The gateway nay be a D COM gateway. In
a third aspect, there is provided a nmethod for
transmtting a conpressed image to a user, the nethod
BEN9PTH0HG: 10 converting the conpressed i nagRCTAGDOHM00063
data stream and transmtting the data streamto the
user; wherein the conpressed fmage is an i mage
conpressed by conparing each inmage elenment with a

pr eviDesydtamgey ietiemeohpriza d dathbast keyer & eark2gé theawridby within
firsthwgkis is recorded; and if they are not both
equal, a second value is recorded. 15 The conpressed

i mage may be stored in a static formin an inage

r epositeat {east dfih enadalita msy beany pneycdpsisting dy ttengreupf SFRAYOICT,
t ke q@apsaRsRed i mage. 20 The net hod may further

conprise_deconpr.essi t he data stream as each portion
ofHPﬂge8%%%?%&%&§5@ﬁhggwé@§W@%d by the user, thep
deconpressing conprising: run-length decoding the
conpriga 6d a8fdcd thed ik blNEEd £ Alelhd RLEA-IREhgt N mpressed image
CO”pﬁ§§§%£5g%Lammckﬁéﬁﬁée transform ng the decoded

an rearrangl

dat a; _ n&'the transformed decoded data
it o a | 0§YVERY e conprwediagoe poradatamyeareariod may
further ceoampniseg ths g saanvethy usirspl ayi ng the image to
t he user .00 t: j .
rocel vad AR cBfirbiell gt 1HAR QIGRAN 6 cmrprpg
Dr awi*AYSIMASP &RE9RY @h aPraviees image Alement anitI theyodte beth equal, a
descfirshetlievs tebordest anddhibey drondt heth equat @zpany vaige is recorded.
dsawi ngs, in which: Figure 1 is a process flow di agram
of SHreanin Bﬁﬁgtition Coded Cbg$gession In 35

accor AR HeeHmRon TR ke 9Xe BASEHT RER D agimads £engsionent

invention; Figure 2 is a block diagramof a Picture

Ar chitb Bsla SRGMGERATPAR] RINIORBMPYINE I pleSiaFhadd)
accordance with a preferred enbodi nent of the present

i nvention; WO 2007/ 100307 PCT/ SG2007/ 000063 5 'Figure
30i s Tae miekjpd mey tirthet camniyise decanwreasiesf the dale steeani argeach portion
ar Chiot A€ bl Sirdaf IOREENVADY AR usiH th deoMbRESM Rehprising:

embodi ment Gl B BE SR orbyERl LN Figure 4 s a
series of 'scréensno of "stream ng patterns for data
streans ofritmetically decoding the compressed data;

: reverse fransforming the decoded data; and
25 rearranging the transformed decoded data into a lossiess decompressed

form,

The method may further comprise progressively displaying the image to the user
as each portion of the data stream is received and decompressed.
30
Brief Description of the Drawings
An example of the invention will now be described with reference to the
accompanying drawings, in which:
Figure 1 is a process flow diagram of Streaming Repetition Coded Compression in
35  accordance with a preferred embodiment of the present invention;
Figure 2 is a block diagram of a Picture Archiving and Communication System
{PACS) in accordance with a preferred embodiment of the present invention;



conpressed image; 5 Figure 5 is a nediumlevel design

di agram of the nodules in the stream ng architecture;
Figure 6 is a class diagramillustrating the

MR WOHL03GN of the nodules in the stream ng PCT/SG2007/000063
architecture; Figure 7 is a client interface diagram

of the stream ng architecture;? 10 Figure 8 is a

process flow di agram of perform ng conpression in the

st r eafigung 3 i biph teeatdesign difdrgitiofa Strdating MEHRERSS inf dcBWdance

i 201 e M GPIDLRSH Ak e St eam ng

ar chldg ecture; Figure rocess tlow di agram of
per f orM G ’ﬂéé&ﬁ?ﬁ@s‘)‘gﬁ%’ﬂ?hi’fﬁ Of KlEeaaynaatipmg for dgta streams of a
ar chi comptegsegimégegure 10 is a process flow diagram for

any al gigkdat is e EBLR eV QedifT HiQdrih &anrn%%§IEQQ1 ke thagmmg

st reamn 19 architecture; Figures 11 and 12 are

i nt er AV FER agranms between nodul es used in the

al t erfrigare Wels ree cherd diagrem Fllugtiatiog 182 iirderaatibn toff the modules in the

r el atdirossing &cmieag.ream illustrating the interaction and

dat a entities the s em Figure
4 i Sl'-flééjpé/\? IS%CPE ln erfa Alagrao crf\ﬁane slgr?%)étﬁg %r]chl%ﬁtg

screensh ®user
i Wt erfigeee8 &F atpfﬂé"e@yf@w&ﬁgramtpbmmllag Fempession ére e treanaifig
t he ianah@ectiré;St manager; and Figure 16 is a scr eenshot

manadifre Bl & HEESGBURENPE PP Eogllflin 1! gvéiing

dr awi¥Fj8ec4fi}] t he fol | owi ng di scussion are intended to

pr oviFtieresd lsra @bcesg Bonediadram dBSebinfliid dtoMpressidhlin thaBlr&aming
clgrrplé}dhm&t@@w ronment in which the present i nventi on
npl emented. Alt hou]gh not required, th

i nverffquf‘fnqg\n ¥ 12 pEcehssiow Baeramnior e glemativg mebrg éRtPeHPrm
c onputepressicaduthalblr@mingstohiixtur@ns, such as program

modu |F%§res Pelan® X5 Uhehch Eﬁat_f?grﬁ§ YaRecl MRMEE Tused in the

Generg E’ ‘%gr am nodul es i nclude routines,
progr"’1 THS ?:'ters conponents, data structures,

tZAat Fgﬂélief b’ir W enfity rrelatipnshir diegrsk dlisiratingniiiecinerstiopaartdi datsl fiow
abst maa,tgerdaﬂ@estvumm%e @&eﬁ,hose skilled in the 35 art
will reciate vention racticed with
ot ne FOaR 2t £ Feapbittan ReErogh By wE BT A e g e
hand Flﬂéﬂed 5¢Bei!/$%@§5h0h‘?ﬂﬂ!q "pﬁ@d@ts'sajraggy@‘tde s,

m CI 6areCHb 204 -RASRHUCtO5! P LOYSATABEY RqGORIURRE the image list
CE@%@ net wrk PCs, WO 2007/ 100307
CT/ / 000063

Detailed Description of the Drawings
The drawings and the following discussion are intended to provide a brief, general
description of a suitable computing environment in which the present invention may
30 = be implemented. Although not required, the invention will be described in the
general context of computer-executable instructions, such as program modules,
being executed by a personal computer. Generally, program modules include
routines, programs, characters, components, data structures, that perform
particular tasks or implement particular abstract data types. As those skilled in the
35  art will appreciate, the invention may be practiced with other computer system
configurations,  including  hand-held devices, multiprocessor systems,
microprocessor-based or programmable consumer electronics, network PCs,



6 m niconputers, mainframe conputers, and the |ike.

The invention nmay also be practiced in distributed
conmputi ng environments where tasks are perforned by

WO HEI0PI0Gcessi ng devi ces that are |inked thrPODEGEN7/000063
conmuni cations network. In a distributed conputing

envi ronnent, program nodul es émy be | ocated in both

local 5 and renpte nenory storage devices. Referring

tcg Finghte@spulbrsa mthintrdme Ropuldrsil BdARE fiteV | VFHQ uﬁ’@rﬂmn may also be
[ I OV
nnleHc‘ﬁ@eh iQ %lst?%&'é(? %é&uhnq}%mﬂonm?n () QP %s'i( ﬁ(f Pe&ﬁw‘mﬁqt by

retrieve I mag
The r&ye é‘ﬁF??é‘ﬁ%#?Vscé%tha?ﬂﬁ%lmkPC{ fheoyaing coramiginetiang ewark. i a
St or agtibdey catpulidy anitbnmbt, Wogks tneddules mapBe loddi@d in both local
mgdalyj& Pe‘ﬁ%teﬁﬂer%k’% 5@3 Ahdecol | ect high-resol ution

|

nmedi cal 1 mages ties 51 typically include: M
CT, US, or X-RAY machines. 15 The gateway 52 is a
Di gi tReferingdgFingeandndCtiraiPhicabichinisg bt ddrctaricaton( Hkekgo

gat ewo@%dﬁ@gmra gs@ﬂetﬁbmmsg,@ w&esln LeeiRY dem%@wiofn%&# e

ItI e 1

ST SPRRTER GG ShabISBEEY gre 31 SOBBmiHF 261 W
Bet wwerksidlianghdst i ¢ and t herapeuti c equi prent and
systens from various manufacturers. An RCC conpressor

"n B ket S bl S5 PRl et Srdt Botdies
Conpfypicaiy 'FFR&NR%&%%SCSWY MpBinREC conpr essi on
causes each image to be conpressed by conparlng each

9‘?h<§ éﬁ%ﬁ% 52 tan?aeﬂap{nfa\é ta?:c\:/ chhg upngatagrgsgfgutm d Cf;ne élafgow})
t hey 9%.*?‘@%&? f5>6tr|€f°%‘ef19alfhe calleglad olgoesalfiom ithe masaitiefe ind
T:ne tonnséssinp dhes Bzged DIGOM ES ad irRiust8Casrbad \J_Viﬂcrﬁer@b%_s Yhjtal
pl an r in_t it
O angongf{g-ﬂ:gﬁ%ao CFfeh d n&ﬁ%a@qﬁgﬁ%ﬁgggﬂﬁ?‘nenpandhs&st{alﬂs from
enhalfEBUE 81RpY %‘“é‘g?’ﬁ‘n”‘” T E‘%"E’ﬂ’%@@ preemerdyles ffefy ‘é‘@mf”ﬁea
ednpeepsedisi emtgw inrthea BPICOM batsesl $Dtotarfhvet RepadiicgdCoded

devi g6mpdssiR TREEH St ddsON |'!*h@ @{Cﬁ nﬂ:?e%islgﬁ) Eﬁdsgé’]eéﬁﬁnég% to

store the dat 30 strea I ne stora

por t PO RIS LY SOBPRING & '%%ﬂem%aé%a PENRU PP, doment
st or agle’f fhey eiednthS@pel sfirstvalGA Aeadeled;capd iitiesy @gsndt beh equal,
of fl4 BScoﬁﬁl QEIBY® RBErEdOThe ﬁl%Badcﬁséorq—Jal@@Vér& ?ecorded in a bit

pi

1y 5, 6816 ¥ensltta 5 il SHhhF A diea Bl Pt o o o
doesﬂﬁmwmﬁ%vémﬁESQNEEEmem@&%@ times as the SATA

devi ce 53A. To further enhance response tines, the

SATQI; h%a\{ér%% é;e%zce %’? sﬁaa 5 tﬁ: ﬁgrgpx%slﬁgéj gﬁ%&%fn ar}j@R’@?n&eéiafgrgu X‘he

may %a%é@"ce\@ W?%O%W‘"P@W@@Z@Gmﬂ 01360ig Htore the data

30 streams and an offline storage portion 53B to store compressed images. The
online storage portion 53A is an SATA device whereas the offline storage portion
53B is a DLT device. Typically, the DLT device 53B has a much higher storage
capacily the online storage portion 53A but does not have fast seek/access times
as the SATA device 53A. To further enhance response times, the SATA device

35 53A may be configured in a RAID array. Alternatively, rather than SATA, a SCSI
device 53A may be used.



7 The workstations 54 are di spersed throughout the
hospital and are used for retrieving and displaying

the archived images to users. Typically, the

WY 3087 HPI08ns 54 are term nals provide w th aPcl/8@0ay/000063
devi ce such as an LCD nonitor. The workstations 54

may be touchscreen operated of are deskt op conputers

with 5 keyboards and mice. The workstations 54 al so

have Thé evoreBliens detc arsodisnsesee thioygbbet| the dospiteloandesret used for

decongyidimg ah@ﬂ:@dléyﬂ@ thé'@ﬁﬁ'ﬁad HE@E t§ @&%%Wu;ﬁ HERIRSER6hs

i mag r
convgﬁ ta?entte"?ﬂas ﬁ"?? it g d%ﬁ% ewcﬁt 56'0'5 af)laﬂr"ﬁq gnifgy- The
i mag&er kStE%f@ﬁ 5 rragie bth iptichscreen opereldétorerd destitop eswbuters ovith
| 8V e lkeybbared ahds mices $hd WarRsthitAs @41 gHoNtve HRSRET Do Qftware

the i IRAS: in Ja&t&?eveﬁéquﬁﬂggn%g transfornmed into

each resolution the ori gi nal
resolution by a predetermned integer. Turning to
Fi guEechd reduedtede xamnpbssed imagel i¢ Maaenitals tod ar @6@bthkioh 054 Ay

512 Xorﬁé;%ngg{hé%rﬁgi%steg F@%@Crhtodaeﬂhlght? of }r%ﬁgé é?gril'maae thQ§ a

ze |
T s pipdeREned resolsiy Janel e b s tan 58 einglesoonon fhge
i s r ewhgeStheloymiBasEed thage B tragsormed nsakchitesaiatioh yeva)by dbiling

ggg: the'ohglhfﬁ red QiR %ﬁa}freaétémﬁié&%t@gew'fhjﬂm tbeF@ﬁé"? f&'e&amp!e
Foooh 57 e ¢ g erolen 514 Stk ety {imdanth B 5419y, e
128 plFxie 535t dftertRCGE pamepréssion, 28KET indfge tshenhyot30L§B.rkde original
1£SOledblitRR of e OT WhakR s rEuucéd mt 8% dﬁﬁﬁlgltﬂé r@e?bldtﬁn ﬁﬂz)xsoﬁﬁat

gl PS5 K08 By i e SRCo By 5RE RE! Fho
st r eanwal rgpQution i iivived Pred thaweenidion isd28 &r188 pigels and the size is

I €S OR8KH. (ithel didifdl redolu@dh it BRIdbONES thel roSltisH s @0 X d49@ls Fne
the pLiglpakgresolution of the inage to the

wor kst ati on E4 For exanple, the A4KB streamis
tansnitted first, then the 28KB stream then the 40KB
str e%aﬁtﬁe%rdmtlﬂngget; heetrabFOIBd 2itd £ 84tk siabn. THE@GRSsHRaAME

the samBndMitedd nE By am%\éeﬂ; ¥ gfut:dn lehe? Q%ﬁ\ P‘% ‘?ovJe re?olution

altern?tlve odi nent Fp
t ypi '8 odoeriginplgesqiytio %fﬁhep'g@m o thewerksqtion fd Fepgramele, the
[ rragfﬂﬂB gtieamds ranswiltey fimt, $1€B the)@8KB streabl) Kign thenidKBadirehra afld

o tlBﬁfgr}ﬁé W@dfde stFZJ&ImS Al SimbR%CC}%% rtrﬂeséarﬁeobﬂlégg@ HowkPer= it is

" 30 515QKB. | t
R B R S et G S Bt Be oyt e

wor kst ation 54, the RCC codec perforns RCC
deconBpRSS sfe&anmﬂ@mpéo%@%@estlt%VéaMé%% imbgé) mh%ﬁé}& iy a 4KB

dec a rithmetical codi ng
e ol 408, iRLBAT 87 Bipoteluct e i AL it S19KE X 1o 2
Hec &ié%ﬁjla@%whw R%mmgasm andwireamingakosered decoded
dalta into a lossless deconpressed form

As each data stream is received by the workstation 54, the RCC codec performs
RCC decompression. Decompression involves: rundength decoding the
compressed data; arithmetically decoding the compressed data; reverse

35  transforming the decoded data; and rearranging the transformed decoded data into
a lossless decompressed form.



WD 2007/ 100307 PCT/ S&007/ 000063 8 After the data
streamis deconpressed, the inage of the data stream
is progressively displayed. The transm ssion of data
W 20890308 i nterrupti bl e before the transm sBCHRGUNT/000063
the data stream having the original resolution of the
image. Alternatively, the inhge is only displayed
after all data streans are received and 5
decomfiere $we data Tareampis Odorhpradsbd, Cthk | imagavor Rhd dabe stream is
net r I h
oty EresSREL BAR, DR TRl SER BHE KMt S
manad¥ FEHERSES ohthe daipaaisare hawid b otginal geselufianefi thy image.
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Referring to Figure 3, the streaming architecture 60 generally comprises three
35  modules: DICOM dataset manager 61, image list manager 62 and the progressive
interactive protocol 63. The DICOM dataset manager 61 consists of a DICOM
archive 63, patient database 64 and a local directory 65. The archive 63 hosts the
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30
' Figure 9 illustrates a RCC compressed DICOM image being decompressed back to
its original fransfer syntax. The compressed file is analyzed and if it is an RCC
compressed file, then RCC decompression is applied. Next, the decompressed
image data is converted to the original transfer syntax, After this process is
- 35 completed, alt the Private Tags are deleted, so that the integrity of the DICOM Data
Set is preserved. :



I mage data is converted to the original transfer
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{asynchronous)
4. Send next level of resolution 4. Acknowledge receipt

25  The command diagram (from client to server), includes the following commands;
Get <image list>
Pause <image list>
Resume <image list>
Close session
30 Clear <imaget, list1, ...>

The Get <image list> command is the first command issued after opening a
session. The purpose of this command is to fetch images indicated in an image list
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30 It will be appreciated by persons skilled in the art that numerous variations andfor

modifications may be made to the invention as shown in the specific embodiments
without departing from the scope or spirit of the invention as broadly described.
The present embodiments are, therefore, to be considered in all respects
fllustrative and not restrictive,

35



. . | o PCT/SG2007/000063
wi t hout departing fromthe scope or spirit of the

i nvention as broadly descri bed. The present

enbodi nents are, therefore, to be considered in all
respects illustrative and nd& restrictive. 35

PCT/ SG2007/ 000063 12 WE CLAIM 1. A nethod for
transmtting a conpressed i nage via.a network,. the

- met hodVE@bMMr i sing. 5 converting the conpressed i nage
into a plurality of images, each of the plurality of
[ mages, havi rgr% Rr Edet erm ned resolution | evel which
is ess thaMReO Esyitingd comaeesned imagnviat naMgek. the method

conpr &RBR§ng:mage; transfornming each of the plurality
of 3 rages . bdntetng ueadoa.pr@&ss@ﬁﬁbe e p;&aﬁug%ﬁmaaek'%&& 3

dat'a rder acc evel

from PHO il SR ety i imye etsriagithn
res oI L?fiﬁ’”é?h'eﬁﬁ'”t’?’ﬁéthé 6pFessed debokimage; wherein the

conpr ess edtransfagngieschafthé IR oFMERE ﬁ&%%gta bieam OARAr i Ng

|e ?C {’1 h I mag etrﬁglﬁlﬂfﬁ@ Each{atQ stfeafl ][meéﬂle? gg&o ?‘%s%li,ltg:ngep%, f%)n d:

AT M MR e
recor ded. . Whesirothe Terapreseddtinapeds e ineige) gonipeeseetl di; @drdparing

furt heﬁt;fﬁﬁé‘@é@le&bﬁl@lﬂﬁ@ﬁ@%‘é Fgd E!Gn&nhﬁm rﬁﬂé%keu%ﬁn%ﬁuat a

i mage run-|

decodlﬂﬁg ‘tg eg%ggn%g@zflﬂgggaf]gg tWF@&FFs}F%@E%dI ng
the conpressed data; reverse transform ng the decoded
dalfa; 2and T® meded renging @ ddie 11m;eﬁséoam§ﬁg dd@ﬁﬂd@ﬁkﬁ%t a

100 GorkpRiEditnsie IRCRERREH EdomdiOhn 3. . The et
urther conpr|S|ng progreSS|ver _

accordi ng

di spl ayi ng$'?ﬁ@tqée°°d§9§'§°%%i’éaﬁsea§?’% streamis received
‘and deconﬁ'@g‘g@a"ydz@dmmwpmﬁw according to claim
.2, furtherre\cemmns&rnmg;ﬂwcﬁﬁidaydaﬁganuhe |rmge after al |

~daba streabHrardiy tﬁe.eﬂ;a(ﬁ Vi @elggd \/\E Q&9 im)rziela%%s decomr%res%ed

met hogl according to c a| m 1 erein rans
of the data 30 streans is |nterrupt|ble before the
transm ssion _of the data stream having the original

~‘resol §it i orThefmdtive oo S Blim! DB&AKer GompiiRy gﬁ%mel
accor tﬂépl&ﬁné fle I’Frla&é d0eden A gi{:eginns r&gﬁea‘: ercc?n‘?psl"eessed mage i s
25
4 The method according to claim 2, further comprising dlspiaymg the image
aﬁer all data streams are received and decempressed

& The methiod acoording to claim 1, wheréin the transmission of the data
_30 ' streams is mterrupﬂble before the transmission of the data stream tiaving the
B 'onginal resolution of the compressed Image.

- 6. The method according to claim 1 wherein the compressed image is -
. transformed into each resolution level by dwldmg the original resolution by a’
- 35 predetermined mteger :

" AMENDED SHEET . -
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transforned into each resolution | evel by dividing the

original resolution by a .35. predeterm ned integer.
AVENDED SHEET. . ' |1 PEAI AU PCT/ SG20071000063 13 7.
The nmet hod according to cl ai M 1, wherein all | mages
have the sanme bit depth. 8. The nethod according to
cl almz’L fgﬁther conp rising the Initial step of 5
conparfing eatReek "e’lgé?t@ﬁﬁ‘ Twiereingalignedes bays thersarge bit
el emerdeptand i f they are within a predeterm ned range
of each other, nodifying the image el enent to be
equal jot Vi ous i ement; where repetition
i s | ncér eastelge 'ﬁ%ﬁgﬁgﬁ?f"@g {m&gw @%@@Q%ﬁ“@ﬁemalﬁﬁe"ﬁ nmage.
10 ©. The f¥MA0Y cadvivagdickyent pittcd mevivud imagd@enehtrand Ndey
first mnthBeqeastevly Rifigedf &ich SifRf, Qfo&%ﬂ? he m%gtpélémeﬂtl SR -
10. T u%% Eé:'%r%e[é% to claim?9

conpr|S|ng € |ng first and second val ues
inthe bitW f%ﬁéett'm*tﬂn%aﬁdto Biaessy ppehgression §f thelimagbhe
met hod accordlng to claim1, wherein the |nages are

ar ghi wed | fRORshod! aBeorink
"Co r}éc%,%t& on i}/ostae rcr)t gnct:gyr,[ P d&'bﬁg 'F%tging‘sec?nd va!ues are
are transm FEEEPHPom a distri but ed storage- server 20
12. A Picture Archiving and. Communi cation. System

( PACS)’:D CONPHel mdtht@: accoring teasith Qolﬂﬁteff&ﬂfi}tldtﬁg%n&o@m& @l:éaﬁrﬁ:t

'Cg‘;l?g?zrssgﬁztd%%Io@y\@rﬁg%?thég'&%ng%m b‘??!%pgllnae(:tes\gyl nages and

coffpr essi ng each col |l ected i mage by conparing each

i mage el ehhemethill advordingto elefind L shereMAIGmEJe £ AFe BohivaB Priagdsf
t hey arepiboehrdlivg bnd @mfrhﬁtc?eﬁon\@étélﬁ (F’A%S) gl% th &%rsqga%s
and i fareé#ﬂﬁs\ﬁit@ﬁ ﬁ'orﬁ]ghis@)e (=3 slo a secon

recor de st orage devl ce edse'g? ore the conpr essed
| mages; at | east one workstation to retrieve and
-di¥pl 4% | aBicere Amhigingind CeatinicatanBysemIRACS) Ba(asiigS
transm tteétuetaaoté‘rﬁodamytbé‘&ﬂ&t: wor kstation by
onvertlngah C d | elntoa lurality of
| mges, eac &\(a Q%B e tﬁe °°HJ‘F%3£P?9F§/3 compigRfetle FiliRAsdy a
pred elma0eR: e getovay GProreseite Gaeheleciahimede iy sorhmegim cathdmaget he
- ori gi plefhent withod prévios inafe SéMRnCRATIMIRY %ﬁédaoth le&ﬁgﬁ first value Is
t 18NS feRérildNBhd ﬁ%?ar@tmt%ﬁeq%l%s@&oha %Iuggs recg%gﬁs I nt 0 a
dat a st r eam @
_ ‘ urage svice to store the compressed Images,
at least one workstation to retrieve and display !mages.
. wherein each compressed image Is transmitted to the at least one
: workstaﬁon by converting the compressed Image into a plurality of images, each of
30 R the plurality of images having a predetermmed resolution level which is less than
‘the original resolution of the compressed image;
' tran_sfonmng each of the plurahty of images into a data stream; and '
transmitting each data stream in order acoording to resolution level, from
_ the lowest resolution level to the original resolution of the comprassed image.
35
- 18..  The system aooording to claim 12, further compnsing a streaming sever to
prowde additional load balancfng within the system '

AMENDED SHEET
IPEAIA
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transmtting each data streamIn order according to

resolution level, from the | owest resolution level to
t he ori gi nal resol ution of the conpressed i mage. 35 .
13. The systemaccording to &8 aim 12, further
conprising a stream ng sever to provide additiona
‘toad bal ancing within. the system AMENDED SHEET

| PEA( AU PCT/ S&0071000063 14 14. . The system

accor di4ng tree §fst&h @b&a%mg e 1D whdGn L 95@&%e9§véoﬂﬁ‘iseds

ot r bar oine Bailhl B 0308 8 B 1 g s s paon o
conpr esé"éeé‘&mP'i‘?&"@é@ag@ 15. The system according to claim
12,5 further conprising a database server to nanage

the woiskf | ey é%tentﬂ h&irginget\?vﬁl&%tﬁ rﬂr&hﬁr com;engﬁ%%ga?a%%rﬁnéewer to

accordin

nodal i"l"‘g’?%ieé ed\‘?i?‘"“‘“wthtﬂ Sifemx- RAY, CT, MRI, and US. 17.

The system according to claim 12, wherein the gateway

is a [ECOMm OGN

cI f’:bl Moo &rx_gﬁgg :ﬁ T@ﬂmm:ggg %‘%T g%ertggthg ?a?am gwda%% g@ in
i

e conpressed ‘transforned. into each
resolutlon | evel by dividing the original resolutlon

by a dFff eTiendystah edeimit BBE 12 WHSen 1. gabhs BB Hiedm
accor @igpagt 0 claim 1 or the systemaccording to claim

12, 0 wherein the plurality of images each represent
the conpressed i mage. 20. The nethod according to
cl3i m'$ or TheHesthoy scearding da dail i ing) theosystbraiacordifg to omeﬁal n

the pwaeeih B BirRdsddaiRb dirRBmeB R cabiedoll (A RSH SRR idird
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The met hod according to claim 22, further conprising

recording_the first and second values in a bit:plane.
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‘28.  The method according to claim 22, further comprising transmitting the third B

. ‘.c_i'ata stream, then the second data siream, and then the first data stream from a
130 ' streaming server. ’ - g

29. The methed according to daim 22, further oomprising:

transmitting the third data stream, then the second data'stream, and then
the first data stream; and '

- ‘35: progressively displayin_g the third image as the third data stream is
., recelved and decompressed, then the second image as the second data stream is
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29. The nethod according to claim22, further PCT/SG2007/
conprising: transmtting the third data stream then-:

the second data stream and then the first data
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