10

15

20

25

30

35

A Met hod and Apparatus for Building a Milti-Discipline
and Multi-Media Personal Medical Inage Library Field

wotooslesesbhventi on This i nvention relates to a P&EL/RGZN4/000382

and apparatus for building a nulti-discipline and

mul ti-nmedi a personal nedical image library and refers
particul arly, though not exclusively, to such a nethod
and apparatus using nmedical inmages of different
formats AnmbtismlantiofppaftdssoeBuldings MultiRiseiplyepl i cati on
Thi s i nvent e [ S pat ent
applicati otr?hggnrdlltgvﬁﬁhﬁ‘%‘grgn%fg‘}eg%? Iﬁggé % F{raerg 28 Novenber
2002 entitled A Method and Apparatus for Creating

Medi cal Teaching Files From I nmage Archives", the

Fieldtof ftHednvaintiohi ch are hereby incorporated by reference
(the "earlier patent application"”). Abbreviations and
Acronyns Throughout this specification the follow gr(‘;d

Hiibineantion felates tarrdmelbedaRtharrataiys| fonuiding gamylistisarlipg,

lgﬁ'lgmeﬂi\gf%eréhﬁai némeléli m@% Giotahe grd abfefsagartitoagly, Adugh not
udl o Su nger,i eave - .

ey ot S Rl o o gt bl e

amiesgercds. [ e format usually with the file extension .bnp
DICOM Digital Imaging and Communications in Medicine
A standard nedjc {cagémagi ng format and protocol DS:

Referencs to Relal Bht ai ning text and i mages that is
useful for nedical inmaging research GUI: G aphical

HS EhvenbdrBE & 6HR edlef G5 AR HHbRFicH Berial number 10/307,190
filed 28 November 2002 entitled “A Method and Apparatus for Creating Medical
Teaching Files From Image Archives”, the contents of which are hereby incorporatéd

by reference (the “earlier patent application”).
Abbreviations and Acronyms

Throughout this specification the following abbreviations and acronyms shall have the

following meanings:

ACR: American College of Radiology
AVE Audio Visual Interleaved
A multi-media file format usually with the file extension .avi
BMP: Bitmap ‘
An image file format usually with the file extension .bmp
DICOM: Digital Imaging and Communications in Medicine
A standard medical imaging format and protocol
DS: Dataset
A document containing text and images that is useful for medical

imaging research

GUl: Graphical User Interface
ECG: ElectroCardioGram
EEG: ElectroEncephaloGram

EMG: ElectroMyoGram
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waoiswalosag3svM th the fil e extension

EEG El ectroEncephal oG am EMa El ectroMyoG anG F:
G aphic Interchange Format An inage file formt

Transfer Protocol A application-Ievel protocol for
di stributed, collaborative, hypernedia informtion
systems I D ldentifier A string used to identify a
patient or a study in DI COM protocol JPEG Joint
BiFot ogr aphGrephix tarchenggfoopatAn i nage format usual ly

with the fA( .?naséﬁnsfb‘ﬁrhamsudup@.tmhejrna@@erhdnﬁc‘gnf Medi cal
| magi ng Resource Center stributed nedi cal imaging

HEPSsi t or yHRAH "é‘fyﬁﬁs@.{?rcfrﬂ ned by RSNA M RI P: Medi cal
| magi ng Rempsppticatiyn-lend] protazol forgistibiuted FontisboTgiike, yprsmedia
t he systemgg%a%gn {ie nethod disclosed in the
earlier Pent ap%{glcatlonl\/[)\/ Movie A multi-nedia
Dl e forrralﬂe'l!‘l@%ral ly with the file extension .nmov MP3:

mul ti - medi for with the file

&$ERnsi on %h@xg?ﬁs@ &échl vi ng and

ComTunl catArolma@@rthW?@y with e ﬁ'alexquelP%PHHeQe PM L
i q';lorzwélljI {\fﬁé’dﬁa@imabﬁ@%sddréér@niér"'he nanme of the system

e neth appar at us ..of e e
nvent § on PRSTREGR B! REAGTS, ercy g SiBRE Bngd oy
format usursMA with the file extension .png
MIRIP: Medical Imaging Repository Interfacing with PACS
The name of the system based on the method disclosed in the earlier

MPEG ('VbVIn&nﬁias*eutcﬁd&mwﬂaﬁer@bwmdy(imumw pratoeol) 3 A

‘ patent application
MOV: Movie

A multi-media file format usually with the file extension .mov
MP3: MPEG (Moving Picture Experts Group) (audio layer) 3

A multi-media file format usually with the file extension .mp3
PACS: Picture Archiving and Communication System

The clinical image archive
PMIL: Personal Medical Image Library

The name of the system utilized the method and apparatus of the
present invention

PNG: Portable Network Graphic
An image file format usually with the file extension .png

RM: Real Media
A multi-media file format usually with the file extension .rm

RSNA: Radiological Society of North America
RGB: Red Green Blue

An image file format usually with the file extension .rgb
RGBA: Red Green Blue Alpha

An image file format usually with file extensmn .rgba
SGl: Silicon Graphic Incorporation

An image file format usually with file extension .sgi

.gif HITP: HyPer/SGEN#/000382



10

15

20

25

30

35

RM Real Media A nulti-nmedia file format usually wth
the file extension .rm RSNA: Radi ol ogi cal Soci ety of

woooshs288eri ca RGB: Red Green Blue An i mage fiPEI/$62008000382

usually with the file extension .rgb RGBA: Red G een
Bl ue Al pha An inmage file fgrmat usually wth file
extension .rgbha SA: Silicon G aphic Incorporation An
image file format usually with file extension .sgi TF:
Feachi ng F‘féa@h,ﬁgptracunent containing text and images

that is us fr_JéF A 8 gﬁﬁghlﬁ% texf gl‘f& Ef]‘#n 488 ik use?lﬂggreﬁiledlcal

Il mage File ormat usual ly wth
file extensduoatlonuf or .tiff UD Unique Identifier A

ppber tha{-adéga%ggy,lém,ﬂgﬂ fies an object in the D COM

st andard XM= Extensi i ned by
the World WH@QV@BfOGBﬂ%P?IY?U’mF'%%'%'Oé gr%%und to the
Umventi on Uﬁqhedaéntn(@ g. radi ol ogy, pathol ogy,

endoscopy, , béfha 8{.{11}&% YRS Sin BbjSct il RODICUM stivdardli ng
bl ocks for nlca ort, teaching and research. n

XME: di gi taﬁﬁwﬂer%%hangq?éﬁl cal images may be

or gani zed p&rhedbES Wolll BidWelsiConsodiup@N@eX ul  and
interactive fashion. As nore clinicians use digitized

I mages, a personal nedical inmage library will becone a
Badkgamind to thel Inveptiopn- denand | ear ni ng, research, and
exchange of da ta. However, a solution does not yet

b h I
%I@gﬁg (%,gdqaglglogx ngéglggyo feln osco%lu aﬂc?go Q&m ?n%ées Gle Mrtant

varrous di sci
buiing bibcks\ertilivicd! suppad terghiRe 20¢ Fesearcle n'f‘ é'?e ‘{'WF&E)V"OW"& h

Waai %Mé”de? Fh%&* bl Brggﬂ% androds Féfeeakrt 6H  pélveplubdridantenattive
feal)ér(x:lor?.l " S more chm gans use é:l gitized images, a personal medical image library will
become a valuable tool for on-demand learning, research, and exchange of data.
However, a solution does not yet exist to build such a library that can collect and store
medical images of various disciplines and formats. Medical Imaging Resource Center
(MIRC), which was developed in 2001, is a standardized platform for exchanging

image data.

Many clinicians from all kinds of disciplines have their own hardcopy medical image
collections for archive, teaching and research. But there is no open standard for them
to organiie and share them. Recently, the Radiological Society of North America has
defined standards for Medical Image Resource Center. MIRC has the potential to be
a worldwide set of standards defining teaching file and research data sets in the same
fashion as DICOM has become thg de facto standard for PACS.

There are no known systems for obtaining medical images and other information from
various sources to compose radiological teaching files and research datasets in a
personal file library able to be shared with other libraries using the MIRC protocol.

| Summary of the Invention

In accordance with a preferred aspect of the invention there is provided a method for
retrieving medical images from various sources and in different formats, to enable the
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Many clinicians fromall kinds of disciplines have
their own hardcopy nedi cal image collections for

w@e@hioszs3s t eachi ng and research. But there i s POI/SEEN4/000382

standard for themto organize and share them
Recently, the Radiol ogical, Society of North America
has defined standards for Medi cal | mage Resource
Center. MRC has the potential to be a worl dw de set

Qlatidh aﬂé@h% fild@hndes@rchelatalits) orftiel keildimrofr epreanglmetivel
sets fashion as DI COM has becone the de

imgge '5"?{’ é'i'?dﬁétﬁodfCSF‘pE’sAr@S There are no known systens
@&pr  abtiavimg aygjuraiitylpfoeddicalimaess TAMYaBAUS EPUTPSH or nat i on
(H Oméf&rng%‘cplﬁéhﬂlrdfﬁr%d&é! lrﬁébﬁpﬁlsaﬁiafa@&dﬂ Ogl cal teaching

| es and researc ers.in.a p rary
@bl e Qe@e'ﬁﬁ"gsarﬂ.ﬂt@asﬁmef‘?‘ig%f h’g Fealch"ﬂﬁ ar | aZ@ 'F%g F{(fh d?‘ﬁéét
@y Ot OfMbratifgitnaneachingffiles land fensarcitdatasets filgccor dance wit h a
te Le'%(lﬁg th%% e}%ﬁh%ﬂés énlaq'eéegﬁéﬁ G&tb% lﬁth Heiat-hasy: @ivd ded a

n
®our c@@eram at jpagfiong E’g@h‘ff “fed???ﬂ'f‘gﬁg dfer fietst ci' YalaBHE
thecreation of teaching files and research datasets,
for the, buildjng of g}ag,egﬁ]ékpga@ﬁy
TheemBehway b’ghﬁgchdﬁ(}: &%Q@Bpﬁefﬁﬁﬁﬁggépl urality of
filescind adseandhdaigsets om vari ous sources; (b) storing the

plurality of medical inages in a dat abase; (c)
enerating a dat et d faq | fhdi@sgy,
%H*dmf’ gaég%%qqs dréﬁygge F g?st one Jls e@%fé&tﬁé}:g% b Say
ficleas nmdtctme,edermatolwg!iapaimgy- ppht'ealm?leqv, SRAiRgYt Reurology,
AendoRmeECH, HE, aseEmMGi nto the
%@t@a‘%gs} %;nélb n%}?’

generating at |east one index of the
teaching files and research datasets. The nethod may
Preéfeidphf, thie rzthod és imaceriands: wil) MIBE sehemam f or  sear chi ng
the teaching files and research datasets. The nedi cal
i mages may be fromat |east o

e t
Themene ey MM PP AR PEEALSo R RO, 96! Bfen
Qéh%*lﬁd iN@nation bdiftpdbiento b yevealad toi andengyytor plidhe tsp files and
%E%oshc %Et%setsa r&gfaﬂig h¥1el Mtl@ﬁfeégngh\rée infdrRktiocnE&, nok ekeEiE.

n
mice T HeOWRERIS AhReT DY ReEboT fie ﬁ*ﬂ%”"gn%r?a%‘w‘g‘%f the
QéHsit@en inféi@atont witheari ah@ymiztiicongode.h eTlpaQnogymlzzg@n Sgogq: TRy

Bxf.:lu rgg{e r&%hﬂglgﬁmrﬁe& Ruriier IRY 8 §)ped Th®prafmdaa e hort
string of characters representlng the generator of the sensitive information; and the

type may represent the nature of the sensitive information.

A check may first be performed to determine if the item of sensitive information has
previously been anonymized and the anonymization code previously generated; and,
if yes, retrieving and using the previously generated anonymization code.

The sensitive information may include one or more of: patient's name, patient ID, other
patient’s names, other patient IDs, patient's birth name, patient's address, patient's
telephone numbers, patient’s mother's birth name, region of residence, country of
residence, military rank, branch of service, patient comments, additional patient
history, referring physician’s name, referring physician’s address, referring physician’s

telephone numbers, and all other person names.
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research datasets. Preferably, the patient sensitive
information is not reveal ed publicly. The

w@p@apsssat i on process may include the repl aci POI/66G2004/000382

each item of the sensitive information with an

anonymi zation code. The anonym zati on code may i ncl ude
a prefix, a randomy generated nunber, and a type. The
prefix may be a short string of characters
representing t he generator of the sensitive

Ifr ﬁ% g(ga ébgn g& F% b%%ﬁ 248y re%@PBies?y@l@Fn b t@.gte“ﬂﬂé ACR

e in I'on rraf}/ irs
qodesf roayrhedisedforibe et lpgst end 'Fdel?‘l‘?eth? feé‘ﬁ'?' RSensi tive
i nformati on has previously been anonymn zed and the

i Ut Bhat Fer e Ho B ATE OBt pfd iaHss

@ﬁﬁﬂymaﬁa’m iformaticre .radidiegicab ensies. i iage m?tmqge rFoppRipssion
Eati RaatnUﬂCRc%déeanE patient 1D,
S s L s

other patient IDs, patient's
birt h nanme, patient's address, patient's tel ephone
[ ﬂ‘h#rlia‘ﬁ sedichinigEpdtient senditive ﬂrifcsmbﬁmtrilﬁyrt@rfevealeg,gqng forcgixternal

%%rsc’: ing eaqrght s%r?stﬁ L,r rr?rfa’ucfn @@Qﬁ&gnﬁ'ﬂeh' tary rank, branch

commen ditional patient
hi st ory, referrlng physi ci an's nane, referring

IH %&eréh@é‘w% Q@d&dﬁ& %spéceéfahe’ invemntigrh therecis arovisled eprevesior
r@tsra@rég %&{}cag gnagﬁ? féom ggnoug Courédd aﬁ@ fﬁe\%ﬂgussfoﬁrpaté o creﬁﬁ&at

resu Sy ste mp
I¥nt ovkCORachingdile angyreprarghcdsipsetoine taﬁeafattls rnglag'pg 8 ﬁ’étgpr‘ﬁﬁei"
Q{agé {e?nte}ré? HidHa08 able Ltcﬁr%tnle{/él pheditan gnagay from ygiricis lsearsds apd dén
| ac - .
e forusis, AR AR ok B SRR B 2 BT PleP et o Sl

oreagperd machie, | mage conpressi on status, imge
nodal ity, anatomc | ocati on, and ACR codes. For

i nternal searchin ticve for
e Frigesie o PEIREoP HAETH FEDRet (1T siofog; Soat it
inforsdtibn, viaclidigo rdatebasen tabiey; datahape r\WQﬁe dlIa aﬁa%?c E‘H\Pfiaﬁ‘%

%}gﬂte}s g: et(ﬁ?ﬁ\&ﬂ&l RASIRES tecRhing &S dnb Y&RBACA Bathdtts. € | S

rovi apparatus for retrieving nedical inmages from
vari ous sources and in various formats for creating at
TIRASve Preféraily Isbmgs faquests rateivesks Bei ceh ugRitvies Bie; 9rap{ic User

a%ﬁgcre%tnuas uéegg Ldhing tﬁ’e Btﬁrp@s%? intéHace BEEE for PiovidMy Akccess

erface e to retrieve nedical inmages fromvarious
odipescand dleeditnd BPFto8F-ent fornats, an M RC server, a
server and a graphic user interface for operation on

‘?he rmage eewer %Qy A€iude at least one of: a two dimensional image loader, a three

dimensional image loader, a multi-media loader, and a telemetry loader.

The two-dimensional image loader is for retrieving two-dimensional still images, the
three-dimensional image loader is for retrieving three-dimensional still images; the
multi-media loader is for retrieving multi-media files; and the telemetry loader is for

retrieving telemetry data.

The graphic user interface may include a PMIL client as a user interface able to run in
a web browser or as a stand alone application on a user's machine, and provides

MIRC editing functions.
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The database is preferably a relational database for
storage of all required information, including:

wa@l2a08/05e888 t abl es; dat abase i ndexes; dat abase SPCT/RGHN4/000382

and pointers to the nedical inages, teaching files and
research datasets. The seryer preferably serves
requests received froma user via the graphic user
interface on a user's nachine; the graphic user
interface being for providing access functions and

fTI'ui f‘en?e‘# infay r}ﬂzluﬁé' BR MIRD %tora-ﬁe Gorl pIBGNgSAI MIBIC m;rtorage lsersiiee

at least one

e dairane ey Brite Lerr oo DLt MEC VB ey AR rcue an
MIRL quehetb provitle yudriemekedefindthley thedIRGi s¢beres-onal i mage

| oader is for retrieving two-dinensional still inages,
t he three-di nensional inmage | oader for retrl gyin
The atdeash one esichingfile gy be in %ﬂ@@wewﬁ%aiﬂ?f"ﬁ?“ S&ifgsr
Céntfe@anbigbiy i eving mul ti-media files; and the teI enetry
l'oader is for retrieving telenetry data. The graphlc
user interface may include a PML client as user

Innd dindlaaseeci tsif dhe inventinn ithere isyRISVIEeH RGOMPYIET H%eag'es'f‘ﬁ‘ﬂ‘ﬂ"
?ﬁn&%@n@%@dnﬂbﬂfek PFogRin BodéStit B doRfiduiedelo @k prputedss to

editin ctions. Th ser ude an M RC
eXest gae ¢rapo T){”B‘QPB? e 5?{'"?%‘ %g{ %%?‘%8’13 service for
t he dat abase and for the user's machine. The MRC

¥onldfbld¥ahad NCl ude an M RC query to provide

gﬁéﬁg{@sndefl nedg by the M RC schene. The at | east
one teaching file may be in accordance with a Medi cal
Inneggr gt fRe svamtios n@g e fdly stdensienddand readilyf puk ko pragisalteffegt
Ehh% LiveRiw 98 Jegg{bgd'tﬁf 9/53?\6\‘ qféﬂ hﬁltaﬁi%' lh%rﬂﬁle UsifBa lpleferred

um conpri sing conput.er p ca
@@Pﬁ@@?ﬂ*%d’ft@ecﬁlﬁ%r@mh Hieo dazegpion E}e'gg(e"&'gl[ fg'ﬁ’gceofb mpfe
betomparymg ||m§traﬂﬁafdrawmgstnhwhmt hod outI i ned above. Brief
Ebﬁ,—cr Pst ' ORS t?% AT iflRfatbd#e hBR dofpBAENtOBF tHBY
@F ers readily put into practical
epmlts there shal | now be descri bed by way of
PROr!2 |§Th'd§tbiléd&trﬁd1&ﬁmnégr@m khpt ustrbies inadore ditaiti thewamgonshts
tﬂE inve ppurgqe description being with reference to

© aRPEL Illustrative drawi ngs in which:
Figure 3 is a system ﬂowchart that illustrates the steps t0 create teachmg files and

research datasets from medical images and other information;
Figure 4 is a flowchart for anonymizing sensitive information;
Figure 5 is a flowchart for anonymizing a DICOM image; and
Figure 6 is a flowchart of input ACR code.

Detailed Description of Preferred Embodiments

This system serves as a personal medical image library that stores and organizes
medical images and metadata in a database, it can also be used to exchange image

data in the global MIRC community.

As shown in Figure 1 the system includes a database 1, an image retrieval interface 2,

a MIRC server 3, a web server 4, and a GUI 5.
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Figure 1 is a systemblock diagramthat illustrates
the main conponents of the apparatus; Figure 2 is a

waledoaiosxsals st ruct ural diagramthat illustrates PCI/86G2084/000382

detail the conmponents of the apparatus of Figure ;
Figure 3 is a systemflowhart that illustrates the
steps to create teaching files and research datasets
from nmedi cal images and other information; Figure 4 is
@hé‘ hwmsRart i preferediyny elaiiongl satalssei Viee idatblasaat isies all

ure S i i lf&@ﬂebn@a&,
'Qf? atio o ‘Qﬂ@ sgstewpaﬁél?%%ata%?% YAHeE, 'agtaﬁ‘as@

np ut
edtmisé suipBemd alsp totsa thefPoptass @rﬂﬂ%QiWE??é@a? ?fé'i‘ﬁ ss:YS“r"PE‘r s

system serves as a personal nedical image library that

stores and orga . medi ca '

o e Vvl AaiFoR Pas “BE Ui P g RS L s Labies dnd

jofmatéle Tek GMRC SSVRIC3 poovites i MIRC qmwpmmomqns Fmauﬁ"@ M"%Ohe
em a database 1, an inmage retrieval

ﬂ%e{ye?wa@gefwaggM RC server 3. a web server 4, and a

GUl 5.The database 1 is preferably a relational

i mggavermrﬁbae #eamtols BiEsBIf fHel GUIndngrtheGUbA preyides

he syste o ARRES

f“ﬁﬁtlgﬂ%? acrqffﬁl h8a¥ q%slag) |§%Es|§ ?o%%e%ﬁmcgﬁ%% s?ores the

pointers to the physical files of the system The

NFP&@ détBilel sBifctire hsn’uﬁrfaﬁe én Pigire 2abihe imegesetrieey atdrivegyds

di T S
BFI&%%%%@%%W@?@ bl ne taa%]r%r‘ll él?Jt ggﬁgsﬁd tonrgﬁﬁ\wz: ﬂr?g;m%ﬁédh%f 1

Brages; aahube MirRDsionadi nraayg loadles 2915t Beiise fo '&"@é‘? i de'%%‘s'?ﬂ%
¥tﬁ\r.h8 . L GMSHRddR 184det B tifdtls, usadl &b tebievéSllitisneaiizohlésti esd a
unctions to ac @ 5 al so provides

Ipleraety fqa%eréﬁf'laf'ﬁﬁsqddﬁﬁe?rfegégeﬁe"ﬁ%re detail ed structure

is illustrated in Figure 2. The inmages retrieval

'Tﬁé ?EE §&r€er24 hD6ded desmi deWist @b TBiNHgON &e Wegever dadeserve 1
Is used to retrieve 2-dinensional still inmages; a

faspests FMBRSUSPal i mage | oader 22 that is used to

retrieve 3-dinensional still inmages; a nulti-nedia

gR adgy s %?luéé%%t PMIF’ cienesh ésothé Bédr infdfRcdTUTHe PMIE Biicht 16 damDie

oader 24 that is used to retrieve
us| @ﬁyﬁa 9rog§qr8r as a stand alone application.

The MIRC server 3 includes a MIRC storage 27 that provides MIRC teaching file
storage service; and an MIRC query 28 provides queries as defined by the MIRC

schema.

As shown in Figure 3, the method for retrieving medical images comprises the steps of
retrieving the medical images (31) from various sources and in different formats. The
images may be in any number of formats. The images are then stored in the
database 1 (32) and the patient information is anonymized (33). The database record
for the teaching file or research dataset is then generated (34) and an XML file
generated (35). The XML file is then saved into the database 1 (36). Indexes of the
teaching files and research datasets are generated (37) and a searching mechanism
is provided (38). The searching mechanism may be any known, appropriate database

searching engine or application.



10

15

20

25

30

35

The web server 4 includes a PML servlet 25 running in
the web server 4 to serve requests fromthe GUJ 5. The

wa@iosssi8e& | udes a PML client 26 as the user i PCBSGZ0€000382

The PML client 26 can be run in a web browser or as a
stand al one application. The MRC server 3 includes a
M RC storage 27 that provides MRC teaching file
storage service, and an M RC query 2 provides queries
Bifierdf dep@tinddis drhehdebiRCoershaiena. large nuhbsurpf imedicplgipgesgor
the nethod for retsi.evi ' | © Bbriell itahe
g Tosh Mok TS SRR ﬁ‘%’“ﬁ%ﬁgﬁ#ﬁf O
reedia. 0 Geme iroagee ereatrieical AT dyPiEak, Be a’f"&%ﬁ'ﬁ?' rly sfably %83@
MRYedd8chn any nunber of formats. The inages are then
stored in the database 1 (32) and the patient
information is anonym zed (33). The dat abase record
Tieer firsthetet @8 citienigg frddisaloimagess E4) dyobies Faeding jnaedicgleiages
aki e rdading irg&geeraad askd(ivdhjding. Tt sVl
%ﬁ?&éfq Q&%héﬁéé'a%%@m% t he dgt aﬁggge 1 (36). Indexes
lptite i t eaching files and research datasets are
generated (37) and a searching nmechanismis provided
(33%" The Is%arrcp]id%g mechani sm may be any known,
ApPERFERPR M IPRSRSe sear ching engi ne or
«ap@ipec auttipa fildk frdrediskit departments of a hospit al

ge froAbABodigmer of nedical inmages for various
di %&%@gééur p%ggs. Most inmages are in digital format,

andapiue wegs i sAPPYERTTS" nedia. Sone i mages are
3 Y Dirspd sifle Mé MiRithedystetnney are particularly suitable

teachi ng.and r.esearc The first step of retrieving
hecﬂrigdp‘gf'pﬁ%@%ssf%fgf)sygﬁvol ves readi ng nedi cal i mages

&t @ragh singlefiolyertiatb thesy$tem Var i ous way of readi ng i mages
ar Gl diih efOt limted to: Open a single
ti I(i)éysf'rﬁ%tr'g'édlli%gg l@eﬁ%l tiple files fromdisk Copy

i mage fromclipboard Capture inage from conputer

BiffERAImadd fathats reayrtglseprortedintindie, bitcnot aited ia:

» 2-Dimensional Still images
> AVW, HDR/IMG (Analyze format: version 8.0 and 7.5)
BMP (Windows Bitmap format)
DICOM (Digital Imaging and Communications in Medicine)
GIF
JPEG
JPEG 2000
PNG
PNM
PPG
RGB
RGBA
SGl
TIFF

vV VYV Y VY Y VY VY YV YVYYVY

+ 3-Dimensional Still Images
> AVW, HDR/IMG (Analyze format: version 8.0 and 7.5)



Drag multiple files into the system Drag a single
folder into the system Drag multiple folders into the
waeyatesmsss f f erent image fornmats may be suppor t BAI/SG2004/000382

including, but not limted to: 2-Dimensional Still

i mges > AVW HDR/I M5 (Angl yze format: version 8.0 and
7.5) > BW (Wndows Bitmap format) > DI COM (Digital

| magi ng and Communi cations in Medicine) > AF > JPEG >
JPBG AHif&leGIPNG > PNM PPG > RGB > RGBA > SG@ > TIFF
S-Qn;p@&il onal Still Inmages AVW HDR/ I M5 (Anal yze

formdl. " version 8.0 and 7.5)> Animated G F > MRA >
Mut* -Muti-sesdl TIFRFFF - Mul ti - Medi a audi o and vi deo: > MOV >
AVl > MP3 > RM

e Multi-Media audio and video:
> MOV
"> AVI
> MP3
> RM

e Telemetry
» Waveform for ECG, EEG, EMG

For all supported formats, the relevant application for dealing with the format is
provided, and is fully integrated into the operating system. All images are kept in their
original format once retrieved. For two-dimensional images, two additional JPEG
images may be generated for ease of browsing using a web browser. These
additional images may be of the same size as the thumbnail images. For other image

formats, an additional thumbnail image may be generated.

When images are loaded from the open image dialogue, all supported images can be
previewed in the dialogue, before they are actually loaded. In this way it is possible to

load images of interest.

In step 32, after the images are loaded, then can be viewed in the image window and
selected to add into teaching files and research datasets, and further stored in the

database (1).

Since medical images are usually large in size, they need a large amount of disk
space to store. The image storage may be spanned to multiple storage media. When
the current storage media in use is approaching being filled, a storage media with
sufficient free space is located and subsequently used.

Patient specific information retrieved from the clinical image archive is very sensitive
and can only be referenced internally. It is not allowed to appear in teaching files and
datasets, which may be published. Patient sensitive information can't be simply
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Tel enetry > Waveform for ECG EEG EMG For all
supported formats, the relevant application for

waeleabioses3svM th the format is provided, and is fRECT/§G2004/000382

integrated into the operating system Al inmges are

kept in their original forgat once retrieved. For

t wo- di nensi onal ineges, two additional JPEG i rmges may

be generated for ease of browsing usin br owser .

Eimesel e itenshing files Semetrass ibis respirgda bg ahe '%fF'z*@C'é.? e

5&3 fdnk. THERG&S; pé%@ﬁt Sdnligve ﬁrifa@ﬁloﬁme@ﬂi $o bananonymized.
It

Tty o Bab AT PHEH THEJBLIY AABEF o BF dpitheepoe

sntap orgamfilesrages can be previewed in the dial ogue,
before they are actually loaded. n this way it is
possible to | oad i nages of interest er
tnithe patakase resers, theéawt MR ANLIRAT 8t°(ﬁde\R7§8 PF"r‘fe?shdeesfff?ﬁ%e
BhIG Ay Bhed & Mohyiizd theradd i nto teaching files and
research datasets, and further stored in the database
(1). Since ned|cal i mages are usually large in size,
mea}nonmizjaﬁan Praﬁetjeh%ﬁﬂjﬂ%!’f“@f"fdl sk space to store. The
|mage storage nay be spanned to multiple storage

rrent storage nmedia in use is

appr oé’é’V\P’ﬁgqtk‘fBF ; YReLY, a storage media with

suffl cient free space is located and subsequently
\Aﬁ: gPe?& i€ MuafPS Ginbll Gurhber Qf TBxelsO nTHeGét[eJr§ wiag ré;fréﬂaiht ihe
I ni

i mage archive. is_ver en C
BleatpE el ARBTESY 1 TERtCp- Typicely. fig! g‘{"h th‘é’ %B%
the cteathv)ingtiyitef sukiess, &omexataieas8it’s, whi ch may be
published. Patient sensitive information can't be

si npl yrenoved fromthe teac t Hes | t
7R Arpepebs MRATRS e FEPRm s OBl Ses PN B 8D
Iﬁeﬁlﬁt GfeGuenP tdf@aices.ca $P't andea i*BT weyrbe|used rteeqpsesp@t them

reﬁPe %‘i\ﬂ “x r“?)f fe B8 tb %r&hﬁ%ﬁ%’tﬂ@h E/ggs%&ggfg%on Further

-

pear: 1n
Dessifivtion lisalso PPSFIH@ Ha%% aP e%ocﬁa %et”ﬁ a{Fﬁ“S?]"t“?ﬁ‘gq’i%ss
#imBlioar € stored. The process descri bed bel ow may be
used to anonym ze them The anonyni zation process has

the format of:
Number is a random number uniquely generated to dlstlngwsh the anonymized code

from other codes.

For example, a code, “BILP-3388", represents a patient name, is created by an

organization named “BIL".

As shown in Figure 4, the following process steps may be used to anonymize one item

of patient sensitive information:

41, for each item of patient sensitive information

42. check if this information is already anonymized by looklng up the records of
the database

43. if yes, directly use the already anonymized code

44. else, generate a new random number ensuring the new random number does

not already exist (48) by checking the database (49)
45. add prefix and type to the random number to form the anonymized code
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<Pref 0O <Type> - <Nunbei Were, prefix is usually a
smal | nunber of letters. The letters nmay represent the

wee@ansms3of the anonymi zed information. Typi cabdHSGL00€000382

letters may be the acronymof the creating institute
such as, for exanple, "BI L. Type specifies the nature
of the anonym zed i nfor rmtl on. Since patient nane and
D are nost frequently referenced, a "P' and a "D' nay
e usféﬁlaénﬁg the psnaitiaihfotniregion witlsthe abdnymlzgd colig " X" may be
ERIE t tHaf Qh&fel iRRrmati
1@73 th'éerep'g?%ss?c?@%%? lli%'ﬁg rQSﬁonéﬁé;Pg%tgg%rb e, for elxaFrnr]JaI‘ lgn
an " Asndeannyiyeized Sede seerTelg frtBa d3Ebagidr ess i nf or mat i on.
Nunber is a random nunber uniquely generated to
R
manﬁe anmymnzemtodel indhe dma!zasgdhnamﬁmomﬁs@ethm foreveakthe
Inic gﬁgﬁoh Deford YhdhyrizatioR By IBLIRIMIP ShePERRRSES, ik NS niBod e

anonym ze one item of patient sensitive
prafemblenlyored emalyor each item of patient sensitive
[ nforrrati on 42. check if this information is already

g%é]n Egurg é APk PRﬂ)M’ pnaIgE s 16 9 raﬁ& stfedlif@e q%@&@sﬁe

rect use the a anonym zeg E
mtenea@@natg@'he‘r"b?@"amﬁg\ﬁ 'beﬁ&@ﬁ'f‘% @Hﬁ@?s'tﬁﬁéﬂ?rﬂ? o1} fethe
PBROM Ridegs)nunber does not al ready exist (48) by
checki ng the dat abase (49) 45. add prefix and type to
the random nunber to formthe anonym zed code46.
sasitivcinfognatibe meeinglide, bt is et pitagtieon with the
anonyni zed code 47. keeping the correspondence
rel ati onshi p between the sensitive information and
andFent i@ﬂ“‘gode securely in the database The system
keeﬂaserﬁh:e correspondence rel ationship between the

se tion and the anonym zed code in the
r& §¥t%n‘5mr?§{eggl so provide a method to reveal the

9anjlrlqmat!e®HD§efore anonyni zati on by | ooking up the
datrahawepihHamé hi s Method is

e Patient’s address

o Patient’s telephone numbers
¢ Patient’'s mother’s birth name
s Region of residence

e Country of residence

o Military rank

e Branch of service

e Patient comments

s Referring physician’s name

e Referring physician’s address
o Referring physician’s telephone numbers

o All other person names

The following steps are then used:
52. read the information embedded in the image
53. for each information determine if it is patient sensitive information
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wa@l2108/052888 t he system automatically will

preferably only used internally. As shown in Figure 5,
after a DICOMinmage is | oaded and stored in the

by replacing all sensitive information in the DI COM
fields (51). Sensitive infgrmation may include, but is
not limted to: Patient's nane Patient D O her
patient's names Oher patient IDs Patient's birth
BANE aR@iinzatthes sanditvecipiormaianiusing'tee prokesshisseibed abrvesn

Patienii'g TR 4 S birth name Region of residence
t 4 .
Count reya 'of re@?dence MIlitary rank Branch of service

P&t i erdpedidhrrhspress unthre 1S RGNBRIETBRIA' s nane
Referring physician's address Referring physician's

t el ephone nunber.s I [ . The.
e
_tmfgeneratbj@nobtaiuelwdafdﬂﬂaﬁon-he i mge 53. for each
information determne if it is patient sensitive

i nformation54. anonym ze the sepsitive info [
R
Ejegusc@, 4ndSo forbpenmy neérk topbe desrteduiniol the dhtabasei s Sighifieeite
%rrrlgggg %&'a%g be selected and inserted into the database 1. They may also be

deleted and re-ordered.

Author information and affiliation information may be retrieved automatically from the
database 1 and then inserted into the teaching file database record.

A user interface 5 is provided to enter other necessary information such as copyright
information, title, difficulty level, access permission, publishing date, reviewer,
abstract, keywords, clinical findings, image findings, radiological codes, diagnosis,
diagnosis groups, pathology of condition, imaging of condition, differential diagnosis,
similar cases, quiz and references, and so forth.

ACR coding system is used in the Teaching File and Research Dataset record. An

ACR code has the following format:

<aaaa>. <pppp>

Where <aaaa> is the anatomy part, and <pppp> is the pathology part. They are digits
from 0to 9.

The ACR code is input (61) by user remembering and inputting the radiological codes
or by the system guiding the user to input the ACR code step-by-step, or digit by digit.
At each step, the system prompts the user with only the possible digits at the current
position and the text of corresponding meanings. The first prompt (62) is for the
anatomy code. After the entry or selection of the anatomy code (63), a query is raised
to determine if there are sub-anatomy codes (64). If not (65), the next section is the
pathology section (66). If yes, a further prompt is raised (67) and the relevant data is
entered or selected (68). This may be repeated until the pathology section is entered
(69) whereupon the system prompts for the pathology code (70). Upon the relevant

anonyPCE/8GR004/000382
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w@ 200508838 n t he i nf ormati on.

By using this anonym zation nethod, no patient
sensitive information is disclosed, but the generator

useful information such as, for exanple, patient nane,
I D, sex, age, race, and sosforth, may need to be
inserted into the database 1. Significant inmges may
al so be selected and inserted into the database 1.
Pitaglogival/dada beindrntalerd ariselected(d1)rtee sysigayenduirien jt theye are more
Laif &Eﬂé&g% diégrtg afif hdt) lﬂéﬂe Qe hcmn%Fen'ﬁ{)hlEtg (ﬁ@?)énb@he process

retri autonmatically fromthe data

pRsdrded Yost ® PEOHE’" st (d) gnP e @%V@Me@ %“teé"dp 9. Seﬁcted

wepr steps B2, f7acRd 56Irﬁaypfe0&'pedted uhtil othet Geldosrheelected G3% any
nf or mat | ch as copyright information, title,

h'ﬁefpfocgsifletngs 17§'€ access perm ssion, publishing date,

revi ewer, abstract keywords, clini cal findi ngs, inmage

Bbé’é@dﬂgﬁe dé@%s@'r@éﬂr& génefeRidein ,stéﬂl JYSFEGuBe 30k GOKIAG file or

hoI 0 [
B e St o B Pl IOl R
mf teacmmgeﬁ!e oraesgash dateset may N@Rbe; ar@v'ﬁ\ge@y*ylp@ﬁwm apgémay n
,ogﬁ@,qg,l,ﬂ&j, FLtdm. and Research Dataset record. An ACR
as ol lowi ng format: <aaaa> . <pppp> Were
<aaaa> is the anatony part, and <pppp> is the
paighiitang yn=aa insertebhinty tier teadtiingifites hias by Ormiso a Shumbhal, ATRa
ﬁ;ﬁ g\?algeSTHeQMbng@ﬂT}aggﬁa&' B&h Jb@&‘%m%f laR@ tnaRsh lr'nﬁtﬂaqﬁéy B&dn

Ica or by the system guiding the
Gﬁsféﬂlnﬁ'dombﬁft‘"’?ﬁém%\@h code step-by-step, or digit by
di glt At each step, the system pronpts the user with

?lhe é’atscte pet%or%fa%& 'tt%')ﬁwfjﬁlggpéthé?'wuth Q@mﬁéérn{ ﬁﬁbe@@ﬁ;hibh&ﬂ@ aﬁ&‘ﬁm

correspon firs
iemys) imayfsigred n@'mamlb Whe serabasp\f"t é*PP 2R dordeien %ch?rs Bter
s@k&GhAyR 6 inddiing aBakanyardoettevid3) , a query is raised
to determne if there are sub-anatony codes (64). f

not (65), the next section is the pathol ogy sectijon
Tspachingyiites, and résearch datagsissigred indhe Qat%'@ae ( &7y bgringexqsdn
Hﬁo@é’ abgdiRE Jor Scafthiing IpRFpoSds AL BRATHS Biex ddtegoriemynabe

hRBf R, ﬁ%%}ﬁgl SR BhATYRIEN, Wk STEER oA

(addlogicalp ovves,hémagel foymait rya@qmmgpre@ﬁiondataambem?ﬂj Siedaited
Q,I;atoﬁ,%fae;tgq, dnd3d idthe systemenquiries if there are

nor e

Internet based searching mechanisms are provided in step 38. There may be two
types of searching mechanisms: internal searching and external searching. For
internal searching, patient sensitive information is exposed, whereas for external
searching, this information is anonymized as is described above.

Computer useable medium comprising a computer program code that is configured to
cause a processor to execute one or more functions to perform a method for retrieving
medical images from various sources and in different formats, to enable the creation
of teaching files and research datasets, for the building of . a personal medical image
library, the method comprising:

(a) retrieving a plurality of medical images from various sources;

(b) storing the plurality of medical images in a database;

As shown in Fi gurBCBHSG2004/000382



sub- pat hol ogy codes (72). f not, there are no nore

pronpts (73) and the process ends (74). f yes, a
wEe@s5288% rai sed (75) and the rel evant data ePCES@IOEN00382

selected (76). Steps 72, 75 and 76 may be repeated

until other fields are seljgcted (77), and the process

ends (74). Based on the database record generated in

step 34 of Figure 3, a teaching file or research

dnt asgeratmgd gatatgsaviecerd fon thelgaRang HeRAnd researgdatesitsimt

@gy bgenglragr‘?gt thlteadtitfy fﬁé%%@ fe@&ref,ﬁ dafasefs filepsear ch dat aset

previ ewed d|t|n et{jatb dee
feél oatig f’l?r*e"’l?ﬂ'ﬁg F'F‘%%ftdl ’Sﬁ?am 3?’@% S5 PEoReG 8
IS er geperatiny 4 Idabtont edehofiig: teadhing filkagnd wamhrcwseta
thunbnail, and a full inmage. The thunbnall |nage nay
be in JPEG format, and the full |na ¥ 8
Whilsy iherel hashream dessrbesipether fareaeing depRiP n, Bisterg 8Fl’5r°%{'ﬂ8"‘5
Mfe b%eni inv&htib® gﬁ\inhl Bé undidrélodli tgrthésiecsiiiiéd inrtieg eshnology that

th I
g‘ﬁ@'u‘@él?@b%%é%ﬁp gy e o B! ol S BF R nd

oeyatibe witbout Hersetion frgm thecpieseht ignéRd retri evi ng. The
teaching files and research datasets stored in the
dat abase 1 may be indexed in various categories for
searchi ng purposes in step 37. The index categories
may include title, abstract., keywords, authors,
affiliations, contacts, patient information,
radi ol ogi cal codes, image format, inmage conpression
status, imge nodality, anatom c |ocation, and so
forth. Internet based searchi ng nechani snms are
provided in step 38. There may be two types of
searching nechani sns: internal searching and externa
searching. For internal searching, patient sensitive
information is exposed, whereas for externa
searching, this information is anonym zed as is
descri bed above. Conputer useabl e nedi um conprising a
conputer program code that is configured to cause a
processor to execute one or nore functions to perform
a method for retrieving nmedical imges from various
sources and in different formats, to enable the
creation of teaching files and research datasets, for
the building of a personal nedical inmage
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waemsioses3g he plurality of medical

library, the method conprising: (a) retrieving a
plurality of nedical inmges fromvarious sources; (b)

(c) generating a database record for the teaching
files and research dat aset (d) generating the
teaching files and researé datasets file; (e) saving
the teaching files and research datasets into the
fﬁg@@ﬁ§e; and (f) generating at |east one index of the
teaching files and research datasets. Wilst there has
been described in the foregoing description preferred
rbodA metho fapfetriaying redisalimages\fiom Yagipus sopregs pid ig different

under ghopdJphabid %%re%'ﬁbr{ brashchifg HibEarideestamhegisét dbr the
many varl ations or jcations.in gﬁodacom rlsf one or

nor e Ryfldingef3 ‘fﬁsmﬁld?féjfc? g Prany el paies 5oy '\‘/ﬂ t ho
depar() ng reifieving dysurplite sianedicatimagesifom. Vafius@purcess 1. A
et h f or riﬁ%fhﬁ%}ﬂ{éﬁ@ d?ﬁ@kiﬁﬁhméd&?&%aﬁéb@& Var ' OUS

sour ce erent fornmats
cr eat®bn den?’é%[‘@h? fgtebaseeeceff for &e%?tgwgo‘lg‘? §'& feseqreh
the buil diqgset; a personal nedical image library, the

g hc(g] COngy Ir%énqthe tggehmgq' ek lafi rleg&lr@n %E@lf‘let y of

medi rom var rous sou toring the
pl ur ale) ty aavmm’@arte@ammﬂ%ﬁg%@ “F%‘?a'&h sgt? 5@ the qajabase; and
gener@t i NGyefertiffgaRassst 'dROdexl 6 the teaching citésnand rdsearch
and resear(i:agagd‘at asets; (d) generating the teaching
files and ar ch datasetsflle (e) saving the
teaching files and research datasets into the

slat abﬁﬁﬁtho@ﬁ@clﬁnﬁ%d GeaamA, lftﬁﬁeraﬁclﬁdi?@&l seafBing MebeKar®im fohe
teachi n sets. 2. A nethod as

cl ai nﬁ?a 'Hg K‘Féﬁa%‘"ig F'?ﬁ'@ﬁﬁeafcﬁg%a%etng a searching

nmechani sm for searching the teaching files and

5 eseal &ch%‘&@éﬁﬁ]@d m%lalrﬁ\ 1 ”\ﬁﬁé?éiﬁj th@f‘meQitcall uﬁiﬁgbsl dre b biTedst

wher ei n om at east

t he nedi
di sci i ﬁ’f%c'&l,'é? éE'F%tSd ffPBﬁwﬁTeh gméj? OCBBS'%'B% ad'°'°%¥)’f nuclear
r adi ohédipine, rdechatclogyrgeihology, opmrra%rmlquog:yrdno,my hoewel9gy.

opht hé?"dgg&h@g X%qlcg)ﬂag)g{/ icnshhicinB St ® | B endBiG@S COPY,

angi ogr ap i'cine, ECG EEG and EMG

4. A method as claimed in claim 1, wherein the method is in accordance with
MIRC schema.

5. A method as claimed in claim 1, further including anonymizing patient

sensitive information, the patient sensitive information being able to be
revealed to a generator of the teaching files and research datasets.

6. A method as claimed in claim 5, wherein the patient sensitive information is

not revealed publicly.

7. A method as claimed in claim 5, wherein the anonymization process includes
the replacing of each item of the sensitive information with an anonymization

code.

i mages in a PEt/sGzee000382
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4. A nethod as clained in claim1, wherein the nethod
is in accordance with M RC schema. 5. A nmethod as

web@snoeas3s n claim 1 further including anonym zP@IySG2004/000382

patient sensitive information, the patient sensitive
informati on being able to pe revealed to a gener at or
of the teaching files and research datasets. 6. A
nethod as clainmed in claim5, wherein the patient
$ensi A iméthotl & erietiiiroclaims?7, ndibreingtie ahapoimizalisini cofig inclgdes/a

met hod ein the
anony‘ff?g(a?fagﬁéﬁg%dggéeﬁrﬁwl}nd%ﬁ% :repl aci ng of each

itemof the sensitive information with an
G@NONYAZAddORs BIGiFRd 8a chinie hperemsthel méfixeld @ shart sfring Bf

wherein the ano on ¢ C
rand o‘lfha?cﬁesnrgprﬁ?ée"gl % ﬁﬁbqee s a%g (‘;‘;’fa{htg éeHQﬁ’vé 'ﬁf&ma%'h )(;ag d gl;e
cl ai ntggk represdnis natuss Of\MﬁeEleeﬂwet"ﬁ@mEF'@T ix is a short

string of characters repr esenti ng the gener ator of the

senS|t|ve i nfor mati on; et .e I
Bt b redihng; g G'Q'Weﬂf'ﬁr‘il?éml on ?TY aAc 'sod%ggg%@%%gg

i N cl @itehnihe iftiesitea of sensitive mformatioh ihas preyieysfydiea anangmized

det er mijn F lar&nngrn? atloh %Haeosre\ﬁ&@ﬁl éﬁahéﬁ'@teﬂ dn@! iFpds, RAicNAG and

previ s anonym zed q%nonym zation code
pr evi 'éﬂﬂglt'}e Rj@‘ﬁféﬁsﬁﬂé'@rat%%fm"}"f“z‘?}\?g Co%et ri evi ng and
usi ng the pr eV| ously generated anonym zati on code. 11.

ﬁ“?gt ﬂ}gﬁ |rr'17§1dm c'l% rﬁ |5abvnerém th@gérgltl{?e Fnhﬁm&%ﬂ&héidd\é@

tens sel ected from
t he goreu m@fﬂsieg‘ﬁlsﬁl?d@@ fmﬁ‘aﬂ‘P @ﬁQUpscqﬂgﬁ@Q Fabtisps 1ae.

ot her pdaahti IBN biner Bﬁd&ﬁt&, ndmhdie lotheR batiznt 1DDPatignéls ibetht hagrie,

2 Iu :‘r‘to Q,Pag}an{g gti&rg%ﬁ ;e)% IePrtDs Q;%ﬁé ﬁuml?eﬁé ﬁgﬂetn:c’sc‘ rr'ntéfhllar’(;sﬁmr@{‘r%me

r esi depioe of tsidengey ceymtry @é reféiﬁa,@ mjtary Fafky b'iaaﬂk of $FYfeh
of s eﬁéﬁbﬁeconﬁﬁénkse erdiﬁé}ﬁmb@ﬁ&t hiawstksdy, t rewnmig piaysicians name,

hi st or

oy o1 Eleio B3 S0t <o Pk v REEs tleBhdfe s, ana o
numnbeostser parsan sdnesot her person nanes. 12. A nethod as
claimed in claim1, wherein, in step (c), ACR codes
are entered . .

12. A method as claimed in claim 1, wherein, in step (c), ACR codes are entered

as a result of system prompts.

13. A method as claimed in claim 12, wherein the ACR codes are used for the at

least one index of the teaching files.

14. A method as claimed in claim 4, wherein indexing is by at least one selected
from.the group consisting of: title, abstract, keywords, authors, affiliations,
contacts, patient information, radiological codes, image format, image
compression status, image modality, anatomic location, and ACR codes.

15. A method as claimed in claim 2, wherein, for internal searching, patient
sensitive information is revealed, and for external searching patient sensitive

information is anonymized.
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wo e@soHs58ee | ndex of the teaching files.

as a result of systempronpts. 13. A nethod as cl ai ned
in claim12, wherein the ACR codes are used for the at

claimed in claim1, wherein indexing is by at |east
one selected fromthe group consisting of: title,
abstract, keywords, authors, affiliations, contacts,
patient information, radlologlcal codes, inmage fornat
Hemge Arnstdasslapredst cains), whersigeftersdell nedjcal 1R Sriptgeved
| ocatio hod as clained in
cl ai m%&epv@ggﬁﬁgvgwg@fﬁerﬁ% rgﬁg tgiggr ching, patient
sensitive information is reveal ed, and for externa
ggar clal rﬁéihdlﬁési dRal’l‘hecBlﬁ BRint it Weherenf alf medicad imagss are kept in their
anonyn1z o e g as claimed in claim1, wherein
af t er °BY HEﬂPE%T Image is retrieved in step (a) it
can be viewed before being stored. 17. A nethod as

Gpai ”R%étﬂoo%@blﬁhéd @SR 17, dhbremank ehats Fafes aareestkcmpt

in thelr origin rmat _.once ny
as cl S¢laged frﬁm tﬁ%\l%”f?‘mnﬁ/ﬁtépe? %‘M/]\)e [g?% SAM@ FPfée at
| east versien Bﬁlaadﬁéaj BMPoYindews Gitwepforoats DIEOM (Pigial Immging

HDR/ | Y5, &@n ,ga%?,fsq.ﬁ DBdicind CEIB1 SBEGS JPE@RO0O! PRE, PIYAPPG,
e R Bh T Y éi; SR PGt R £

PNG, RN\ AfitnéleREDF, R(E&A,Mlﬁ’@llcedTﬂ'FFF MOX(\ ABDMPEMBM, and

(Anal e \: [ 8.0 and 7.5), Animated G F,
%’?‘g%{m éaﬁrerz MOV, AVI, MP3, RM and

V\aveform for ECG EEG EMS 19. A nethod as clained in
qbai mAlﬁlethw@'seélzﬂméd)ﬁn claln dBeheeinnial twedimeadionahagdisal

tb\r/vgmg :jrﬂ%qt %2‘“’%' i %{) JE@@ Smadls arg Sd%ﬁér@lteﬁ Gorfl &se & Hrowding

or other_ |
f or mausing arwebchipwset 7oy forﬂ!h% 869 foreie Afediinal al thimbnail

gener @,ﬁ&ﬁm Qe gbnei@édiod as clained in claiml9,
wherein the two additional JPEG i mages are of the sane
size as thunbnail images. Apparatus for retrieving

2edi cal methm:getsclﬁlrf@mf\/q?'r"ot% \f@ersmdb% therditiong} JPEGURages

are of the same size as thumbnail images.

21. Apparatus for retrieving medical images from various sources and in various
formats for creating at least one teaching file and research dataset; the
apparatus including a database, an image retrieval interface able to retrieve
medical images from various sources and in different formats, an MIRC

server, a server, and a graphic user interface for operation on a user's

machine.

22. Apparatus as claimed in claim 21, wherein the database is a relational
database for storage of all required information, including: database tables;
database indexes; database scripts; and pointers to the medical images,

teaching files and research datasets.

23. Apparatus as claimed in claim 21, wherein the server serves requests
received from a user via the graphic user interface on a user's machine; the

14. A pet/RGI0#800382
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formats for creating at |east one teaching file and
research dataset; the apparatus including a database,

w@eoososases retrieval interface able to retri evePCEsGTak 000382

i mages from various sources and in different formats,
an M RC server, a server, gnd a graphic user interface
for operation on a user's machine. 22. Apparatus as
clainmed in claim?2l, wherein the database is .

r el at PERRF USRiEERSE brigp et BPYgRY agcesy funplions, Ard.gle editing

i nf or faattiops, i ncl udi ng: dat abase tabl es; database

i ndexes; database scripts; and pointers to the nedical
i mages, teaching files and research datasets. 23.

Appar Apaeatussciaimersia claim 21, aihareinthe ipege serMertinriudee i egst

Eg; yea?]e{%wfutgg tggm rt@t@bﬁ/@&n&étm@oa a4we Bmiégélortahﬂ:agé fabérCa
't or PEREASGR Ry e R0 Gl OB T POREr e

file editing functions. 24. Apparatus as clainmed in

64 ali nAprrat &hﬁbaﬁh%iﬂ@%n@%&%ﬁé Mm%%%ﬁal%aéeelaﬁer

one se fromt roug consisting of: a two
di rren'§|'f‘25|’f’é'l'e"|" A "i"%'%ﬁ'?gf’"s' iMagf%e di mensi onal i mage
| oader, a multi- madl a | oader and a telenetry | oader.

365 ) ?@%Faﬂ}suac’s lm(élj‘%% dfhr' %%Fe'ﬂ ?h% thmq{rﬁéﬂglohgelmage

nS|ona or retrieving
tvvo d'P?@ﬁ§|fQ5rﬁ%'l'e"§‘9|tﬂrPeﬁ'W&@%‘§‘a' %‘B'm%lﬁi)ar atus as cl ai ned
in claim24, wherein the three-di nensional i mage

ade for retrievi thr | .St
#fmg éppa%r){s %ptrz)lg Fna L'Iré c%gn C%A e gfnrﬁgfﬂuﬁp%ecﬂi léavc\jﬁr is for
t he nmetrieyingyedfi-mefiaflgar is for retrieving multi- rredl a

files. 28. Apparatus as cl ai msd in claim?24, vvherein

e telenetry loader.is fo r|evn tele tr
50° WpaEb & 5BRER I Sai b bR HhE ek Br Raber 8%
gr aphietievingseleinelryedetaace i ncl udes a PML client as a
user interface able to run in a vveb br owser or as a

tand al ope a atian r s machi ne
3 ov i AR BAE SR AR AoV e sEaph ks PR piudes
cl ai nreBMILrtligrt as mugdr, intetiaseaible to lmm i @rwedr browsel odasa stand
M RC alone application on a user’s machine, and provides MRIC editing functions.

30. Apparatus as claimed in claim 21, wherein the server includes an MIRC
storage for providing an MIRC file storage service for the database and for the

user's machine.

31. Apparatus as claimed in claim 30, wherein the MIRC server further includes
an MIRC query fo provide queries as defined by the MIRC scheme.

32. Apparatus as claimed in claim 21, wherein the at least one teaching file is in
accordance with a Medical Imaging Resource Centre standard.

33. Apparatus as claimed in claim 21, wherein the formats include at least one
selected from the group consisting of. AVW, HDR/IMG (Analyze format:
version 8.0 and 7.5), BMP (Windows Bitmap format), DICOM (Digital Imaging
and Communications in Medicine), GIF, JPEG, JPEG 2000, PNG, PNM, PPG,
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storage for providing an MRC file storage service for
t he dat abase and for the user's machine. 31. Apparatus

w@200s05088%d i n cl ai m 30, wherein the M RC ser vRCT/SG2004/000382

further includes an MRC query to provide queries as
defined by the MRC schenejg 32. Apparatus as cl ai ned
in claim?2l, wherein the at |east one teaching file is
in accordance with a Medical |nmagi n Resource Centre

st and &8, REBA. AGh iy AYVaRR/IM alyze fomagtnyepdion 8.0 and
V\ﬂer ei75), t Aeméted Gk, SMIRXG | M%%%Hgﬁlafwsm??nwﬁwgt f@. fan@m
the grou alyze format:
ver si 8% %0 ng 0&57%25 %&IQP (Wndows Bitmap format),

DI COM ( Di gltal | magi ng and Communi cations in

i di Cllk%?e}atuscas':c’laln'JeL?d—:rE;\::larM:> Eﬁwﬂ&@q’all al l|:r>1'1\£\_4€‘s BR R their

alyze format: version
8 0 aﬂ?ﬂ'“’f“@?"afﬂ?ﬁer{%}[@’&de F |v| RA Mit i -sliced Tl FF,
MOV, AVI, MP3, RM and Waveform for ECG EEG EMG 34.
ggpar ﬂtrHecth aglcﬂrﬂ&dh' Ba ﬁl %%gér IHW% qué“skongeg &94!
I'mages are ke elrr ori fornma
retri Bpges W% ad‘ﬁ?"l‘i’é't PR é@aQ@F aﬁf?rﬂ@eifﬁiecb foaqur‘ﬁ% 9f browsing
wher eigingf @ web BRowderTEAS fop diber Rk Géthals "&Y B&ditich¥Cthumbnail
addi t ] Qna fEeEg%ne es are generat ed for ease of
br owsi na ng- a brovvser and for other imge
formats, an additi onal t hunbnai | i mge may be

%nerﬂtnﬁﬂ]od%@ clafindtEth kfin A8, WherdiMBfd thb 204ifdrl FEG images
rein ti o%g&gJPEG i mages are of the

whe
same %’F?“L%?’?%%ﬁ%ﬂ%?ﬁmﬁ" 37. Conputer useable

medi um conpri sing a conputer program code that i

gonf | &Jﬁ;ﬁﬁkrtueeéb?él %fédﬁnpﬁé?ﬁﬁéiﬁg fa Eé?n&l‘e? Cdf'ég‘?ar{? "Eod@ "thdlD§ €

functiop ga mthe method of claim1
con gured to use a processor to execute one or more functions to perform

the method of claim 1.



