ENCCDI NG, STORI NG AND DECODI NG DATA FOR TEACHI NG

RADI CLOGY DI AGNCSI S FI ELD OF THE | NVENTI ON [ 0001] The
w@e@3ment771 nvention relates to storing el ectronPCI/8G2086/000310

for teaching radi ol ogy di agnosis. BACKGROUND OF THE

I NVENTI ON [ 0002] Electronic teaching files (ETFs)

bas eENGDDMG S PORMIG ANB@écb@{ﬂdogﬂfrfL\%S@ﬁ 'l‘('FAFHING

radi ol ogy teachi ng. Conventi onal ogy
t eachi ng contai ns FARIOLEHAYTIAGNQSES to still

radi ol ogy images. It is desirable to provide a nore

ef fective teaching tool using ETFs that incorporates

vi deo or ani mated data and, optionally, audio data.
However, conventional nethods of encoding digital

video data tend to result in large data files. As can
be appreciated, larger data files take nore storage
spac onger time to transmt over a
cgmﬁﬁéwﬁpﬁ@W@Nh gs over a network. To solve
this problem a conventional technique is to conpress
[00®1]di dTHheapresedieinventich rdtite8 e storR geéle@t%m& a5 R t&¢hing
result in reduced resolution. Teaching radiol ogy
Qﬂ'@'@ﬁbﬁﬁ'@gﬂﬂsﬁ radi ol ogy i mages of sufficiently high
resolution is nore effective than with | ow resol ution

i mages in many Qases. Low resolution images may al so

di scourage users fromusing the teaching fil es. SUMVARY
OF THE | NVENTI ON [ 0003] According to a first aspect of

t he PACHECBROUNIRIQF FHE INNENTIGN provi ded a net hod of
stori ng electronic data for presenting i mages to teach

o1, BT B i S TR Rl B Fadigloakel fhages have
_béab UEedi fatragionyy teashing I Sflehashal ©OYs deQ&élo?? t8&ching

di spl ayed; storing a frame table that conpriseS’frane

C@H@MS&HS@JW@ME"@@%W stifl ragickogy imagesn lhlssiﬁwebtﬁstoof
pr{oﬂlg‘igg 3 trﬁdﬁe%?fe@h?é) eaa\éﬁ%g:tgﬁl ﬁ&ﬁﬁ gl?-4 Wﬁg?‘n}.‘:b?qe%atrés Vide S or

nme to di
anigiedh data anmbl apitiophkiy as:ﬁai eatdatmowmércaémmnandl metdts of

o BeniE0%) bl e Sl IR et vt
apitBBRated, Miger data files take more storage space to store and take
longer time to transmit over a communication channel such as over a network.
To solve this problem, a conventional technique is to compress the digital
video data. However, over compression can result in reduced resolution.
Teaching radiology diagnosis with radiology images of sufficiently high
resolution is more effective than with low resolution images in many cases.
Low resolution images may also discourage users from using the teaching
files.



data defining teaching annotations to be superinposed

on at | east one of the radiol ogy i nages; associating
we@2omh/oiqrane entry with one of the radi ol ogy i nBCESG20061000310

associ ati ng each annotation table with one of the

f r ameSEMMABY. OF AdHE HOVENTHBM be stored in an
el ectronic file for teaching radi ol ogy di agnosis. The

1988375 SRR R 58pefl ot Rieseuiebiigh hats. A
preaisieden@etiod bstd @le@a&snacmawms&ﬁ.@gﬁ%a‘q%aftb%a&

pre-existing imge data file. The inmage t
reewéqsm diagnesis e methesheemprdsees, einmy Compatqmrreamble tstargge

o G540 D D B e
He tioplamgd pstoritg aefdam@ tablé diatlontprisEBgrdntaehirR8, each for
npri se one or nore annotation itens

t.at
BEIR  FamR A SHOBNSS 8 Frames 18 Beglisayed and epbgstg a
tﬁﬁ@'wféﬂéa%rt lnafcbhﬂ a t-m& td | Higg‘agﬁlﬁe Bend i tb? es%%phé@ &ind

he pol ygon nay trian or a squ
dls;ﬂa)aatglt@dafm«ade:latunqpaedls;ﬂay bimte oflonajob thevtdiolagindages to

h th h
O 8halRs I (58 Fhostptind 8 lesl 7 Banetatian dblercomprising
dat£defing gea’r’é!ﬁhg?ahﬁétbﬁ@ﬁé tpes s%ﬂé\‘ﬁhhﬂ&é’cﬁﬁﬁ Yot WP OBQ %f the

sequence of franmes. The audio e stored
radiglogy daeges; associptingresichdhmagnty npm are of thei raglod?ogy

R8T, it el Ag Hen tioflioniieR Wit 856 sl bR antres.
Thedableg maebpetdred a anigistitfonid fle for téa%%grr‘adfo%g&; &8gnosis.

Tﬁwr anes. The nmethod may conprise storin
siplles ThaY Re genetated 3 leastiy padinisr re§eera eiser's visual key

AR o e R AR ARIRESY ofig F s ielfifoy impoes

met hespiad fiome ai préiendstioy imbge datafii. thteﬁMa@é&QElb@hSﬁ be
node Each frame entry conprise

e, each. ke
obh Bt AL BER InEt ASaingdng Rrsrasting,choonis deadhing e,
thésteaching fik é@lln%)*bfﬁg RreFSIhRE to TS Grﬁ'%@&éfa’ fﬂﬁ P fad®Yata

conpri sé at |east One annotati on
filgrimay heisteredrin aydatabase. Sihegeadhiog mnotatrdmbanéyocompnse one

of 5P% BHhABUER KBBLALER S B i 2 i o e
amh actemstmsg i TrRMine nidybea @.ﬁb@‘h‘t fifle ETHE Poly5es .«% %

. entr may conpri se an i mage i ndicator 1 ndicati
tri '?Hﬂ@e Of AdEHaEe, o & meandeyyTherelijesemaydiavesal majomaxm and a

%(lse&?da}i fo EF ShOHEPIEK 1L Mo Rhi& TR miBd hit§ &iprise

| nd| cat
storing audio data for presenting audio instructions synchronously with the

sequence of frames. The audio data may be stored in an audio data file. The
method may comprise storing a frame rate indicator indicating a number of
frames to be displayed in a unit time. The method may comprise storing
viewport data indicating a viewport for the frames. The method may comprise
storing a key node table. The key node table may cdmprise one or more key
node entries, each key node entry comprising a description of a key node and
a time indicator that matches a time indicator of aframe entry associated with

the each key node. Each frame entry may comprise a sequence number.

§



| east one of brightness, contrast, and a zoom factor

for an associ ated i mage. [0004] According to anot her
w@zpense7of the present invention, there is prorRCTeE2006/000310

nmet hod of presenting i nages using data stored

Rastofrainederity rhig coriphicd essid4p8 bl d?sﬂlﬁﬁng_rae bN%he
paragraph. The current method conprises: displaying
anetatoilfakleamay compriss alderst ape armetatias entry, Waeheinmotation

Aty sitioRing Aindiaub ks RFSlor 8Bl 2B AGah . The
armotatigoentnyngal camprizet a fypadadicdiondndieatitea type of an

correspondi ng,frame entry, and superinposing a
%’E‘é’&?ﬂq%@{]eéwgthmwt%ﬂm Rty dAd) Gayeiariemar comprisg an

g8 IndCRe) Rty Prdg RLR2 ofd ritilolbdy ane assodioted
vdihsibiedyarde antry. Therdisplali stateedataymayn eotniprise iandhndirbor offat
th Qr r.es ding fra entry. Th t.hod may conpr.i se
S R O R oB 5 soETS: S aisaomyfasirpb AR dokeeiAsd image.
annotation data, as the franmes are displayed. The

[0004]0 aABEIraINgaD aYhdieagpees enthethreSertRGEH RN gn’?é %%‘
with presentation of the sequence of frames. [ 0(5]
Pre\ided aipethed of piesantingdepees using drfagsteredraccording to the

: i an. i i f dap] o
B e o o Bl PP o PO P PRl corprses:
d:sfagaimngg tttbt wa@ﬁcéidgms%§ba%'éw0g miatamn_; wﬁeéin?p%ﬁiw%r

a al CcQ [1ses | ndexe [adil ol 0 I mages 10 pe
05'?506[? gmes '%hﬁ%wegmdmawwm%gwmga@ asRoeintasl

: g T v S

YR i R e hip BBy SRURIRoBbnlig i
entiyli anrd superinpdsieg adedckipg annotetiohranthe radidiegy image

af SO TG arf Bnrofaten katie BReRCated Wi Inetorihranaihp frame
ehtfRIThetpartia 4l ﬁﬁhéyﬁﬁ)( 23 disflajd e tiﬁi&néic%féof%é Hetife

data indicating a dis stat'e of the one o

indigater eidhe icarigsponding drame phity ethe metth%d maajgmfmplﬁse
PtE2Rling B8R I A ToR S0 fn SHIBH iR aF chlt S ne

fraimesstare idisfilajeay Thiermgiis anfathiofnay BeipPesdritbl &
Si}g%gm_at ed w.th one of the frane entries. The data nay

PRYERUPN With presertation ptihe saquenge of §ameasag

annotati ons may conprise one or nore annotation itens
BRI SR oot BN PATn it
prowislegsior ggmputenyesdakietstoragel reediom stosingaiata faprasenting
in{aeg%tsatg%gch ;gzﬁology diagnosis. The data comprises an image table that
comprises indexed radiology images to be displayed; a frame table that
comprises frame entries, each for displaying a frame in a sequehce of frames
to be displayed.and comprising a time indicator indicating a time to display the
frame in the sequence, an image indicator indicating an image index to
associate the frame with one of the radiology images to be displayed in the
frame, and display state data indicating a display state of the one of the
radiology images to be displayed in the frame; at least one annotation table

comprising data defining teaching annotations to be superimpbsed on at least



ellipse may have a major axis and a mnor axis equal
to or shorter than the nmajor axis. The conputer

w0 e@dald7e7 st orage nedi um may al so store audi o PEX/8G1006/000310
presenting audi o annotation of the radiology inages.
orfecoftihbaativlogydmpiges Sedct amiBtation fabl8 ds§8diated with one of the
i ndi cat |,ngT%ﬁnurrber of frames to be displayed in a

fane entrigs. Thgdlatamavrks stosehin ar elackiapis file JEhe teaching

[ i j far e o1

AR ol HNHRE Cel bt e shticfed Fm an

artovpra Bnevca polggom, amelipsesanaoal text 8tririge Thedimemkg penpde
ri'ption of a key node and a

. i si d
e R8T Lhe BebBnl ek b rEaRle, peAisubensa Grangle. The
diliREEmay hive A8k akRthnY 4 %iﬁaﬁaﬁé%ﬁuﬁﬁ%)er g@ﬁﬂﬁ}‘a%

frame entry may conprise a sequence nu
neajor axigayhe samputer readahle siarbgefmedidispiagydlswstore atidio

B R e Rl A6 Bhfelin of S i GRBY T Easin 11 shga Thay
contpisata frameatte indicatbriRtiRAling adurAP&S/dmSs id B8disPs/ed

.annotation_entry may conprise a type indicator
in agindtdimegihe dateanay campaisaviewparh dateeindicatinga viewport for

- t H
18RS, o SPIA HiayRHAEAIRCTAREN s B 3B
coanfirisingoyne crgRra ks nbdé entridd, Bath kel mdde ety dompiiing a

di splay s a‘t(e data may conprise an indicator of at
deSERICHH-! Chhe¢maRd atime didicater thatmeatshes arineindisator of
aff%mé%ng?%%gbéé%a Wit é5e eéﬂ? ?%1 pé{i%pﬁgéﬁ‘ﬂaﬁ% é’ntbg@tagﬁr

aspect t he present inve ere | S provi
campiisaaussduence wmtﬁeng Eraaothi fcémg;egmiyaggpsbmpgsg rmgécﬁ'i d¥a

th uter rea e storage i um descri above,
foy Mo BTRY 4 Sy, D AT GG oA et one
aRReBEabh @ngl 06 AGLanmsthtEn Eﬁfry‘ibﬁfﬂr%d“gnh&ﬁﬂ&? ggﬁgﬁ on

the data. [0007] Other aspects an eatures o
displaying an apeeatation itam. IThecamnmiatippentyimaycaerhpsse aftype

. i skl L 4 f the.follpow
Qi ihticaling p b bl i BnbldRR A 1 e emne Rt pofnden
framecantryumay icomptisehart iveages mmmwham:aﬁhg whemagRlikfex of a
DE%CRI PTI ON OF THE DRAW NGS [0008] In the figures,
ragirlegy iIMmage apspcatedwitluipedrarag anbive Thaidisplayrbiate deta may

cdthphidte aRikdEMor bPYEBLLChe of brightness, contrast, and a zoom

factor for an associated image.

[0006] According to a further aspéct of the present invention, there is
provided an apparatus for teaching radiology diagnosis, comprising the
computer readable storage medium described above, and a display in
communication with the computer readable storage medium for displaying

images based on the data.

[0007]  Other aspects and features of the present invention will become
apparent to those of ordinary skill in the art upon review of the following
description of specific embodiments of the invention in conjunction with the

accompanying figures.



[0009] FIG 1 is flowhart of a process for teaching
radi ol ogy di agnosi s, exenplary of an enbodi nent of the
wee®@sent77i nvention;, [0010] FIG 2 is a schematPCI/SG2006/000310

di agram of a network systemused in the process of

FI G BRIEFOOESERIPAOR OF THE BRANDIASS Scr eenshot
show ng a radiol ogical inmage to be mani pul ated; [0012]

F is a screenshot_show ng nmani pul ati on of the
o'f‘ the digures, whietsilustrate, by wey of @xample polyk
[ e format, exenplary of an
enboc[ﬁ%ﬁetr?téfltﬁé?ﬁéegénqg]s\%rqpb'}'nvent|on [0014] FIGS. 11A
to 11C show an exerrpl ary file structure according to

[Q009]f orFrig. 106 fEM@EartE)chprmeess[miéécrﬁigﬁdidlag@diégh%is,
rocess and

are Iow?harts (gr aF %/MTF enc

ei(%ﬂ)ejry nh embodimeni p rPé?‘t’e'? d"r“’ OWTF decodi ng
process. DETAI LED DESCRI PTI ON [ 0017] Enbodi nments of
[0010] pr GIENR ik RVEINehRitic m&@mﬂew&h@%@gﬁﬁﬁ%&&% e

storing el ectronic data for presenting I mat ed
piaegge o Al ¢h may be used for teaching radiol ogy
di agnosis. [0018] As shown in FIG 1, an exenplary

[ CO n‘gglt eqﬂrEi &t2 8 % \?}11 @%ﬁ@%&%ﬁ%gﬁ%@@% g%ﬁglloaical image to
be ammipiilated;on with a menory 24. Conputer 20 nay

i ncl ude input/output devices such as nouse 26,
speaker 31, and

oard.28,. mcro 9 noni t or . 30,
[‘{f’ﬁé G. @5 (RELT eIk SGOWBI AR BHaioRiof e, imegef RIG. 3;
anot her corrputer 34, and an el ectroni c dat abase

[oaa 3? [ 0FIGSL 5RbRsEBlodediagrake III%BMaﬁHQ hai Forﬁfg@cessor

i ncl udi ng m croprocessors, as can under st 0o
exssnRlgns okan emdﬂmenmf thepremmpnzz may i ncl ude

one or nore processors for processing data and

‘ [Oﬁ/gﬁfg%?’;ﬁ-g{(%mt%ﬂ fC %R&ﬁ%noéxé y&m% sqpuggudg%%%g ding to the

I nclude a prirar
foanabekFIB R Hio PP;0cessor 20 at runtinme. The prinmary
menory may typically include a random

[0015] FIGS. 12 and 13 are flowcharts for an MMTF encoding process;

and

[0016] FIG. 14 is a flowchart for an MMTF decoding process.

DETAILED DESCRIPTION

[0017] Embodiments of the present invention include methods and devices
of storing electronic data for presenting animated images, which may be used

~ for teaching radiology diagnosis.

[0018] As shown in FIG. 1, an exemplary embodiment of the present
invention includes a computer 20, which may include a processor-22 in
communication with a memory 24. Computer 20 may include input/output
devices such as mouse 26, keyboard 28, microphone 29, monitor 30, speaker.



access nenory (RAM and nmay only need to store data at

runtime. Menory 24 may al so include a secondary
WOoreewsys77Whi ch may be a persistent storage nmenPClSGmN6/000310

storing data permanently, typically in the form of

Fl, epdrthdlike fCOPPutel 2O rﬁﬁg BRI UNIERBRYivh mt@{)ﬁ&d@%nother

used for ot her pur poses known to persons skKi
QOREPUHPE 4%%&1'3'8@“@3@ databagfe3®ne or nore conputer
readabl e nedia. For exanple, nmenory 24 may be an

18058 PPLdooBp St 20 6ar) BEL At lfhe o BHORL Cor A N oot er
mwmmbedsﬂsers: @zd;emn Bé enderspoddely Eem@ablsmn&adn Whe 6AN be
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"BaY "b”y“ 9%‘? bR |P|f ¢<‘&§SPF$ hﬁ@r%ﬁetssm data and

ﬁ%m%,eé écgfébw ei ther renovabl e or

no -rem)xvab (ICe;lat;i at |?|§eor non-vol atil e,

i ncl udi ng any magnetl c storage optical storage, or
[6020]d sMamery ﬂérra@)elrdmdecaprmmry mgmoatyheadnpelcwesvme oly

PEGRsGBERY b ot ot SR B Ametiork bl g grandom

acessd menwi RAMEdrtd BY oahERsaY tst fédﬁ@'ﬂ%
devi ce, Anryl(cont?l natrlnox ofy:t he abO\C/)e is sohlﬂﬂ]gf Mdemow

24nay, é'sé’dB?JHd@ﬁ sasepdast memnwbmhmawhe aersistentisiterage

ouh8FESERg il BN L DA 48 TR bl s

Therslecgadauyl mgmlooymay@rlsa Beltﬁ,eﬂ iferf 6t:hle md%e@gfmrﬁ@de
I NCl udi Tl la teachi n e pl ayer
Psm"iséﬁﬂge An ﬁn}ﬁe gﬁlﬁmqw% 31} FReRRe-F He Bompwter
rdRIEY mddidTBrdxam e 4h nﬂ'ﬁ Qg?H%}‘bé‘%noﬂ E%ﬁIQQ?Arage

data, 1 nput data, ncl u I ma
lrm:mctln@ad;ommﬁ@r mdable[ meﬂru]n Tdrestomrpgjele@nﬂnmdaiamclud ing

BB S RoHEBIE P ThRPabR et AP Eietkia Can be any
sUIREI hﬁédﬁ@ﬁtadéégélﬁlésby‘a)éohﬁ)dté‘rt 28'cahsk GhdersRIBISHa ?w%rson

separated conponent s, may be i ncommuni cati on

slgigd uiseart. ofs qonm}tte@mdab{qduedmm maysbe Bltker rgpavable or

S FTBL R PSS LAY Hofiel oo
opitfoed stona%éé /cd@dlld %atﬁzj%argsl cﬁﬁ?u%n .&525? %%Jereledgigﬁﬁﬁhlcﬁ can
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bé B8SSsRUCNr IéEél r re'rﬁ’kﬁégr g‘é dcgd\?ﬁpﬂﬁ@‘ oi?kéﬁlggﬂﬁé{dgslce.

sensors, detector or Inma I'ces
AUy:(szmatlon of the above is also included in the scope of computer

readable medium. For example a removable disk 38 may form a part of
memory 24. Memory 24 may store computer executable instructions for
operating computer 20 in the form of program code, including a multimedia
teaching file (MMTF) player application 39, as will be further described below.
Memory 20 may also store data such as operational data, input data, and

output data, including image data and audio data.

| [0021]  The input and output devices of computer 20 may include any
suitable combination of input and output devices. The input/output devices
-.may be integrated or provided as separated components, and may be in



may include a display device such as a nonitor for

di spl ayi ng output data to a user, a projector for
w@e@7eed77hg an i mage, a speaker for output souPdI/S@2006/000310

printer for printing output data, a conmunication

atgninaaication edthmany mahbagofdHpiEndaiput Geiess. Naie ingut
onputer or device, and the |ike, as can be understood
4y B8R Nl 7 SBVioR ToreeCaMINg wher iopRiRchcsyisssecomamand
| idask t ' i tabl
e RS L R S
mepse, a)dizbdtipe/dis&eairte@\zlommmn_ Iun'rcaEbry devilctegﬁmﬁietdphone, a
ted to _conputer. , _either si ca or in
RN srarbclen AN e ot TisnE FooBesndwdnputlevices
t. 1 i N .
rAay alseliRgitdd ¥ehsG1s ed St crsli mg‘%éﬁgﬁ diée\?dt;%éfr*h% &ftéult @éylces

conputer 20 may al so include r necessar
reay siuderaidisplayrdssticensiscinas ashanitorifor displafinguwutsut data to a

P e B e B S g
for prirdingasiputnedtaos kormmirfBationt &é\ﬁ@ﬂﬁ%&rﬁ@ﬁiémﬁé@gt

and co%ters 20 and 34. The connection to ne
dats taRNeHRBRCOMPYleY OF devigs| andrihenlive, as canbependerstood by

oRRSRA R0 SH R bl it b5 A0 melifidhor peyices
sach aardcomyuteaweitatlemedivorart thaefdide 0P WPBNGRS She FXdium.

~exa e ne, or _both of the conputers may be a desktop
'A\f'o'HBnEJt @?0@?“%&?‘&?& & 864%??!'%0@?"\%@)/ cPReCted ip gomputer 20,
R i tF donfiL . hut s not
enecre‘?ﬁs%/arlci%fﬂgtozg? fe?@%z@]é Dat aﬁ)@g{e?%gawﬁ%ngg' any suitable
el ectroni c database for storing nedical imge data

[9072] udi hyillkaiuadergtoadneythose R ordirarypsid| indheatvbthat 36

S. t Medi cal 1 mage Resqurce Center
P L R BePlis e BEbG ecaRarinr ol
cOmpdAEntsmoPishbwhen MeigiieBy andCommuni cation System
(PACS), or another database that stores inmage data

lignt with the M RCdocuneht Schema or the PACS, or
9022, | etwes g%&%' b apy pultakle reemuRisatiomnetyask such as

: ¥ e sk
IR ot foh N OR N RRRIES (BRIOR I b Bhonece
datayaaga 86 aadoranpiterst 20 and e Tbbicopnttliestd FFterk 32 may be
mada I 'a% %ﬂit%lte%ér%erl as ¢an be understood by persons skilled in the

art.

[0024] Computer 34 may be similar or different from computer 20, and may
have similar or different components. For example, one or both of the
computers may be a desktop computer or a laptop computer or the like.
Computer 34 may be located remote from computer 20, but is not necessarily

SO.

[0025] Database 36 may be any suitable electronic database for storing
medical image data including radiology images. For example, database 36
may be a database at the Medical Image Resource Center (MIRC) of
Radiological Society of North America (RSNA), a Picture Archiving and



files. A teaching file stored in database 36 may be in
a conventional format. The inage files and teaching

wo pdog®4aTey be searchable. [0026] As can be undeCEHSGEUEG/000310
addi ti onal devices and conponents such as conputers,

Clanahanestionr S|l t@%tmﬁéaﬁéh&lﬁér baSe §RISTES Imbbe data
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oonffnts sho in FIG 1
3@ JTREY s stors, eg%yoﬁlﬁtﬁamlag ﬁ%ﬁ&r(&rTFSé@swcnatedemth the image
fivexd eA%é’&ﬁn%Yleoé’cSreﬂﬁhlda%dbﬁ'ée 3y ggrt}e |n[erogc§7\1eéu%nglrf\6rmat

-y store conputer execut i nc
Tihesimagst files anditeathing\files rexebetsedrdhpbRy. ocessor 22, can
adapt or cause conputer 20 to perform certain methods

G847 vaa 2B B IS Gl aditonta] eS8 AcikromRnents such as
c&ﬁfﬁm@@edamé@é) bﬁble@ﬁohhﬁé&% HayY b@%dnﬁ?gﬂg'dyto ntehtwork 32

devel oped and I npl ement ed by persons ski
Of £OMPUtRS2 ongd rapunigetionihetween ainy iwo of deedevices or

2 f hi
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such an instructor, cause conputer 20
EBRYATEIIn Y oS dae PviRe er ge@penegfﬁ.saf@wa.mﬁegynawage
n?a}flﬁaéth teRPand eghiflﬁgé@ ﬁ?ﬁn v Suitabie %eﬁ&%ﬁﬁ%ﬁﬁ%ﬁsk@@

The 1 mage store
bio@namhllbdlattbelarhf the |mage files are al ready stored
in mermry 24, they may be retrieved directly from

G273 . Hgory 24 tha 6 Fobntis Sxeraibia i?édeeﬁagf%igg | ve
m@frdcﬁmhrhlw\ whiefraietlifed E;Pﬁrdc@@sé‘&!z 2R Ip’E‘ Br c%usé
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cempyiaxdUig neyfasn %tﬁym mathods aniasks e deseribed belmwe T het
odth B 2Be Ty bAYINAG PN pRGeE a9 PN P ARl

saftwérnel incomponating thercoekeanay be raadIE'TdFeWpétﬁaﬁ@ iMpleitinted
by perhsons skilled in the art.

[0028] An exemplary embodiment of the present invention is related to a
method ($200) of teaching radiology diagnosis, using ETFs, as illustrated in
" FIGS. 1 and 2. | ‘

[0029] At 8202, a first user (not showﬁ), such as an instructor, may cause
computer 20 to retrieve one or more pre-existing radiology image data files
from database 36, such as through network 34. The image files may be stored
in memory 24. As can be appreciated, if the image files are already stored in -

memory 24, they may be retrieved directly from memory 24.

[0030] The retrieved image files may be referenced in an ETF, which also
contains descriptive and teaching information for the corresponding radiology



the Hyper Text WMarkup Language (HTM.), or an Extended

Mar kup Language (XM.). As can be appreci ated, another
worasorips7ranguage ot her than an XML nmay al so beP@iEs62006000310

the formatting the teaching file in different

irTsyed ﬂ&@tlmagﬂfﬂeﬁﬂ?ﬁmr&ﬁema@tﬁﬂﬁ njoypg?lcoﬁl-ﬂﬁt%roio when

teac1h radi ol ogy diagnosis. In one e
thedeldi §Joaded ahppoeeseioddl i ant with the ETF format of
.the RSNA M RC. The ETF nmay contain links to static

e e T S A

scdpting lar@uagea)rrfmjfauhmgyForrm@mﬁlel an B3V mgy oewsspibiant with
<t| Ie> TF%#HH@ <section
éé@lﬁ E%@Qé‘ l)dio5PB ?WM%@&LW@Jage
i
o) s s s S B b B
r{@oa@p be: Usszbior tltmﬁ)rmaﬂrrng therteachiag dite mmg‘eceraemboduments

ﬁfel lggl:-‘ Piqq)e%e gh?f a}fergﬁ rﬁﬂ%‘gaf%ﬁf : m:ml ogy]dlagnOSIs In

oneesmbaditheht Ttﬁ@ﬂéé@’fmﬁr‘ﬂle‘}ha? b@fcﬂi?ﬁ‘;blfaﬂt Wi't?leche' E‘ﬁefcfrﬂ\%? of
(GU) 42 for _a teaching too exenp
t APHRCof hleH%T'f)F@%\émntﬁwmﬁ@ﬁtatmadtoéwbalnmageel For

, eg?r‘gl);/):lé‘nq %&h%@; o\ft\,hpli%t , Cortﬂ%gcﬂlogvmg, with a

referexmettocmmdlﬁagyimagé ¢éikchi ng radi oI ogy di agnosi s and
di splay the rel evant radi ol ogy images in a display
region or viewport 44 in GQJ 42 for manipul ati on by
the frrst user. As shown, one image 46 is displayed.
However, nore inages may be di spl ayed at the sane

ti me<MBERCdé2umntl so i nclude one or nore regions for
i nputting or displaying textual information about the

di sprifjestAi Samplesh TF Racuments/idlers shown, a Keynode
r egi spedt®ndmehds’ragas’pt i on regi on 50 may be shown.
The sipdgechrafenadiejogyairagejposdiFig Batmabayback

f unckiseotibm:t i es, which can be respectively activated

such<ABIRDdcdunsdeittg on a recordi ng button 52 or a
pl ayback button 54, the use of which will becone clear

bel ow. O her

where the file “radiology_image.jpg” may be stored on database 36.

[0032] At 8204, one or more retrieved images are selectively displayed,
such as on monitor 30 as illustrated in FIG. 3.

[0033] FIG. 3 shows an exemplary screenshot 40 of a graphical user
interface (GUI) 42 for a teaching tool, exemplary of an embodiment of the
present invention. The teaching tool may include MMTF player 39, an MMTF
4recording and playing application, which can, in part, read a conventional ETF .
for teaching radiology diagnosis and display the relevant radiology images in

a display region or viewport 44 in GUI 42 for manipulation by the first user. As
shown, one image 46 is displayed. However, more images may be displayed
at the same time. GUI 42 may also include one or more regions for inputting
or displaying textual information about the displayed image(s). For example,



conventional functionalities such as pause, stop, fast

forward, fast backward, or the |like may al so be
wWoe@videdr For exanple, a pause button 56 and BCESGM06/000310

button 58 are shown in FIG 3. Also shown is a slider

9&hdfh faDKeVrmgiaéﬁr'égﬁm Ay aRh %{‘Béé‘&r%}ﬁ r%ﬂfoheéﬁ 4 anré Sbwn.

osi tion preci at ed I's N
ﬁ&ee@@ayom may have Immﬁim@eod(pMyb(aak femmimxmeuhbreawmrch can

B BB ARl Subtl oS Bl BBk 2y S - hpeTilided Hz,0r

playbackdutiendap kits usk!bf Maich wm%rcah@créaﬁﬁérew Gtﬁ@r user
@%‘%\M sh to pause. and replay what has been recorded
R

piiongl Bncianalfiessudhaseiuses stap, fastdonard, fasy batleward,

t 0 4 can, be

SRR IO 57 BEDra St £l LR ol 8BS0 5 250

bameprs@me showa idiFlGe BeMlse lshownds aGlide s baBB0 #siddiReniently
ection screen or a TV (not shown).

ff‘é@%‘@?%h? Cﬁﬂééf RiRYiBgROsition A% san be@ppregiated, whiledids ot
r@dlechry At the MUTHSBE0RR (S g o3Pl elleh BO°

such as i ITng on nonit
infegisted inoone aprblmrlohog;crdaragnegnaﬁecbéppliwtrorr&gay béhe

B IsaP EBY By AtDale) dREng Ruepisli pession i wsecmay
WSS pelidesdiddfepldpWRbHas PBEN fré‘@or&édf Pefdte pffﬁé‘e&ﬁn to the

under stood by persons skilled in the art. e use

nexingiep aHa® Userymay aﬁqwah\ttpa*elrrycon@ tepfaimpastioman on e

i mges. The user may selectively point to a certain

;
O3 Pl AR P ol Hip B e
omandiffetent ekectrofivadisslay dewicersuthig apeojebfori 56@8R diE TY

nt ng devi ce such as nouse 26, keyboard 28, a
“HF&&P pad (not shown), or any suitable device. For

exanpl e, when a projector is used, an optical pointer

[0026] be ArsTbeast Frbe 205t hé ﬂﬂrsfrﬁfédcrﬁ FIGE 350 BUindldr Muser

of the inmge na ave a visual conponent and an au
Cb MR ate a:@ﬁpéﬂlédwmgetswhmmamﬂ&bﬂ onqmitoriddeto perform

of B4 ARV O BB B P et o8ty e
mmgmna;sffevehhdisbeyta@te@f sttle B BYARSyiRG tRe vRIIHE wiRdisly O
nput devrfce (not shown) connected toconmputer 20. The

leyeh BAPMINSHGEIaY| BAHEY. i theplike, me(as b understanstbyipersgns
skﬁlgﬁ? Fréta?\n g{’lg lﬁer ﬂ@&hﬂﬂtaﬂ%hgﬁ or YeQuBstidhy cﬂéﬁlgy more
than one images. The user may selectively point to a certain portion of an
image, such as with a cursor 74, or annotate an image with drawings or text
during the manipulation. The user may manipulate the images using a
pointing device such as mouse 26, keyboard 28, a drawing pad (not shown),
or any suitable device. For example, when a projector is used, an optical
pointer may be used as the pointing device. The manipulation of the image
may have a visual component and an audio component. For example, the
user may also provide verbal teaching annotations as a radiology image is
manipulated. The verbal annotations may be recorded such as with the use of

microphone 29 or another audio input device (not shown) connected to
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[0036] For exanple, the user may explain verbally how

a particular area is of interest while pointing at the
w@anriedaTrar area with a pointer such as cursorP@HSGXie000310

user nay al so visually delineate the boundary of an
congautef 20 Ties esibalaitiothiioe fayrales Béﬁniﬁ&lgﬂi‘ék bided using a

shagﬁs such as lines, arrows, circles, ellipses,
SePpLglgIaLsio keording deyisesaghass veine resarder (ot ghows). As
can be understood, a circle is a special ellipse whose
0886y apgr & ayfesy I Jipse .
[mayﬂhave a rfainﬁ%lre " axi ss'zai{rzgés)SF ?ﬁgﬁﬁi\{ésrﬁénﬁ_&;@?w%aj%hpﬁéarea 1S

o irdarest while poirdingred diee partutieldres alithregpsintreuchassursor
it. [0037

cobored or shaded. differently to highlight [ 0037]
707 etth e 965 itall et the bowian: & apmyea of mteiest
i@l linegadreoth ' Id n r

pol ygon 68 ?gg%(glg?lﬁgg%%g éruggi%‘gﬁm"?gf gf&sg\gts hgﬂzﬁle%eegﬁbsaes,
tzandles. SAMaras, éeclgegleapgndathies polygonbahs gan berurelesstpbd, a

: i 7 | ates. to_the di is of
ol € sheoR 8 5u e Malek Bl inhighal aB ehial esath. An
elfipse may hag: aminucixie SedsBianits Majoi bRisCYRE @Fed fithin the

. OOBSL g}her vi sual mani pul ation of the image is also
ML PhAdlelReating shaneay bevenloned qrshedad differentlyito highlight
jfthe art. For exanple, such manipulation nmay include
any and all possible manipul ation of a radiol ogy i mage
that will assist the teaching and understandi ng of the

[Qﬂ&i@ngsﬁ@ exampie,\asys 'hugvmin%/Flsegftb rtlnmtnﬁ@n*n‘ay el'euﬁ@aitte_ the region
63 BYINES SRR s it 2 sohionn Shioisineate Eerebianc?. As
thél IrRlsaterala, B M&%f@xﬂ]ﬁm \%?bﬁgﬁ?&f‘&a 15 Mol 'e3ch
mani pul ation, and the displayed i nege nay al so be
regiihB2 @r 7P0elates i theztiagnyisisoGan anomaty indmiage! 48. i Tie wéer
. ) o th O | . di
mah SIS TBORE Lo 4 REIHN St Rin 72 SRR on. ©s
recorded. The mani pul ation recorded may be encoded and

[0688] ed QthervisbdliFanipukation @i dhe inags! is&ﬂ@@ﬁ/k/ﬁﬁb@é(s B&n be
MMIF encoder such as F

f d [
”'foge&%ﬁ%bgfqyp‘?%&gs siied Iuherait-eGor axamess, such manirulatiommay
AL 410 080 BHRREABNBY USRI oo
thg deashing andundersianding tof thie diaghosisay@on88ying amy information

LN recodi ng and encodi ng portion and can
th%éfré% gﬁﬁﬁgﬁse{%r %%W%PWEQ%nd encodi ng
[0039] At the user’s option, or based on the content of the associated ETF,

the display state of image 46 may be changed during its manipulation, and the

displayed image may also be changed.

[0040] At S208 of FIG. 2, the manipulation of the images, including the
“optional accompanying audio signal as such any verbal commentary or
annotation, is recorded. The manipulation recorded may be encoded and
stored in an MMTF. The recoding and encoding may be performed using an
MMTF encoder such as MMTF recorder/player 39 illustrated in FIGS. 1, 3 and
4, as will be further described below. For simplicity recorder/player 39 is also
referred to as player 39 below but it is u.nderstood that player 39 also includes

11



functions. As can be appreciated, the manipul ati on and
recordi ng may occur sinultaneously. The recordi ng of

W b@7/ea17pul ati on may be performed utilizing aPGUSGZI06/@00310
conventional audi o/video recording technique, with the

2 restiliigoane satading gokRIncakd Jél?péﬁéﬂr‘r'\ EHé‘Ebc&%T Fg‘éfnﬁ'encodlng

cont ain data for reproducing | east vis

THARINS: ASicN by aeriesiated, dhe mammuletm;aad $@¢Qm;ngsmah oasur

t
SERERBSI, VORLSQROR R b S5 v
a atmtaigl@dos\mrfmoaal aldiovigleospesiiig fb’bhﬁrqu@ m&hérexceptlon

R B o P Vit miorrontnbiona
|é5§ts"srm;\rtwb rfelifiouMidh ket 6h iEI08hiBUilefay Mich as on

visual data. In one é au
Q@ﬂlmﬂﬁlﬂy’mbéorslﬁboedn ithve sepitonsaetnlof sonputérdfreThe verbal

iRRNE May b Snfiatdif Bhtudy SUFR SRbbehsreekeeator a |
spbakaccatrRetd ’t@chn‘PpLﬁéVM urrhétau%nd 8Rd R}Is%Ptea'cHﬁﬁUd' ng

a conventional audio recordi ng and stori ng tec I que.
apRetajioss aMaybe septayedaynchconatisty.dn dihlstregaml thee MIMITFR on ey

ST IR RS o e i

data miyed storedmyseplasatelites. ﬂr@aﬁmér*eﬁ%dd?m%ﬁffﬁHé auditard

dat F&%%e 36, such as through network 32. can be
VisHat delpdnayi be stereddn the samefile. SHhevaudipsiata mesribe tasdrded

oo SEbMIAGH dh) byl Bk RRS RU0IRGS FRBEH0R
afiffiogecoltding ane storingdeckmiyae. THevisVaFdatamagebeneesiaddidhd

: to reduce its size, wi || be described further
surdieootalng Saherne sbicribe Beldiio r2duge Srefieriizg.not
shown), may later retrieve the MMIF and decode the

[omi ( FRISM0, the MITPRFayt BE stor6d bﬂqﬁe%w QF 3’85’&%

rocess (at 8214) such as on conputer
?}bélsa@tb%?ﬁamfﬁﬁ@dslommméel’r%Dagietabaseéﬁseqdeaséhmhgh

t f t hi
"?‘Wf 32 AR R o QLA SR sl RS S e TR ed
mueey qhieklytancewill take np less Storyd\dface, stQéfrbreAﬁ'nore desirable
di scussed it. may be desirable to reduce the

b
indn36Y SrseBamimioer icoi Semsambomants, the MY e be
efd&AShARLF tdtedUt® iRAIFe, Wil described further below.

[0042] A second user, such as a student (not shown), may later retrieve
the MMTF.and decode the MMTF (S212) to playback the recorded
manipulation process (at $214) such as on computer 34.

[0043] The manipulation process may be replayed as a sequence of image
frames that form animated images for teaching radiology diagnosis. The data
for these image frames may be stored in one or more MMTFs.

[0044] As discussed above, it may be desirable to reduce the size of the
MMTF in some cases. However, it may also be desirable at the same time to
preserve the original resolution of the radiology images. An exemplary
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preserve the original resolution of the radi ol ogy
i mges. An exenpl aryenbodi nent of the present
WO pooeisd7on i s related to an encodi ng schene or POAVEG2006/000310

format for reducing the size of an MMIF wi t hout
eeﬂbodlmmmttdﬁ the pxdasehbmwehll‘ﬁﬁIGE reRAEd t8 A9 encob@fRg @chéh"‘e or
’f ulatjon data IS stored separate
W Pt }9{ fﬁ 5 the sikef en MME witheys radtuang cﬂn% tadaology
i ol ogy i mge. For exanple, the inmge data
i?‘Iiea‘tgryl %@ggﬁl?ﬁom dat abase 36 may be stored in a section

of the MMTF as is, wthout further conpression.
[0945bul i periview, dhe mhanipulation dalass dtarpd:i agpatAely febmh 2but in

aftoichtoh e e il ek by on el ermas ther
éemaple Nhedmagbatdt® fetBdsd #6nd él‘eﬁabé’é?& 96 @xmj&é@aﬁ d .HFEV

be stored in a separate section of

srettion b theyMBH Faap isq avithewt firtherr ccmpV@seea)n Wlampmlatlon data,
f
VEFiEh ol s iRl IR deso ffcotRlg e Pl $BlEnaf Sach image at

anyrgivenitimedarfcr anmdtht@omdﬁlalffdf ﬁépr@@ucﬂﬁ? theeacAChibiation
es .constructed fromthe inmage d For a™given
'PQE n the, Eadiolpgy igges Hray heétqraéul@la@}barafa@ctlon of the

AT k{08 e Bk 4 812

pladiaskpegch displayed framéis c:bn'spbai;eeld)y supgerienigh8id ahhéZEon
with the franme to

R0 ER e o he nEiGon ot on wdigogy mages
COHBRULEN HORF tHInidiR &’étépkaysgw tﬂ?@fﬁ%’%eﬁf OSSP

a conplete frame i'mage that i's substahtia
ra@ploayemaamaﬁéogateairwm the fraines tl‘reedasplayaqiatbaiata b8Sddhted

{P‘r uct ur edhfﬁéa}cggg] 8m?{ﬁ§ g%f‘%‘%&ﬁ?‘%gtﬁg% Eqmgﬂ&ﬁprli%yed in the

gumdrame andainnoketionadtitalae8vcibiRDE™h te REm téﬁh&‘%&fé wlllét
s.al so not necessary to record and store the conplete

t‘?%%ég annolation isdgdie wwmsasleomtwlaglaued nmage thereby
pRIABFa g t8 el 91118 e S &ﬁ?ifgaﬁm%%ggﬁ '& an

frames, on one copy o _
Onglaa!sSQreebenapshcdd It i s sufficient to associate this
i mge data wth eachframethat is to contain the

1G04t BRI F Dpinlfatin o sfy b skriehieg tareduce
size Withovg yffectgethelr88didtiondf ﬂ?réﬁolé@pfﬂ%ég &b BBRyed. it

the frames images are displa ) .
is also not necessary to record and store the complete image data for each

frame to be displayed. For example, when a radiology image is shown in
multiple frames, only one copy of the radiology image data needs to be
stored. It is sufficient to associate this image data with each frame that is to
contain the radlology image. Again, the file size is reduced without scanfylng
the resolution of the displayed radiology image.

[0047] As can be appreciated, when the frames images are displayed in
the proper sequence; optionally synchronized with the audio playback, the
6rigina| manipulation of the radiology images can be at least substantially
reproduced. When the audio annotation is played in synchronization with the
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the proper sequence, optionally synchronized with the
audi o pl ayback, the original manipul ation of the

w0 2007040TYy | mages can be at | east substanti al | BCT/SG2006/000310
reproduced. Wen the audi o annotation is played in

ayinted visnal intayes) te ddtonal sl fflexpoueal to'anlégﬁﬁng ERSerience

second u osed to a | earning experience

ST to & e Jedturpe fusaniiancina he teashing Ang leareingarobbss

and | earning process. [0048] To further illustrate, a
pa8] f i qofy ateh -

Igl sc]usseél) ngw @mﬁ%{ ?gp S{:@Eé e%;@%@érg% fégMNﬂUEMQ]

anqdm$lse£i{@crqslsadylexbWEheeferélmemm@S daoafgand audi o
data are stored in separate files. The audi o data may

@63%0 ,ﬁf‘g{é& e&rﬁB@)ﬁﬁﬁ@#&ﬂ tﬁfgov;%% ga? @I&? gﬁ@%ﬁﬁg are stored
insepdede figsnThe hﬁudﬁ &4l mey sbadbkarin 'X%Hvéntlonal l format for

Communi cati ons encodi ng techni g
copreesed aHdIOtfH@s @Slf/leéﬁmﬁﬁ rtge fa@ldmafule mnawbel eﬂcadéd ghing the

OB SrSettel MobIB oAt A E5RhE (CRaBtOe e rrblane! as

t eac
oaatlze appreciated, ahé GSMter@@dmgl farrnapgﬁroame@rﬁ)mghr&mpreés.on
i.n n. The visual file is an

t
el R 2EceRiable dude uahyfor feaghingtradiolagical giagnasis. | y

di spl ayi ng a nunmber of frames to present aninated

0050)es TR visBardatagilé ﬁQé%‘f@%afjé ﬁlﬁhf f drPEMbb rgﬁ\g%r,ht of

represents a screen snapshot, suC e ones
theh ppqs&gt iryeation 4Theivlsaal|ffde is am IechtmnnHeduhimg dilg bt@nng data

R PR TREEP o B 0 e e agfor

tezohiig certiology URgpesks! EaBR frale feprBSerits %'@:?eé’ﬁ ?napshot, such

d'rﬁ,-?' ayed in the éroger sequence, the orig
a B[]Pﬁtshewnd'ﬂ HES mg!eé, ata payfieddutime durmgathéy

. t b
- magiandut felifeots ik dlorl fHRR S0 AS i BB T
visual fleventdinsiddtarfet am&tng;tm@hﬁeye frafest WHenthe fFéﬁ‘nes are
erred to as a video fiJe. [0052] As shown in FIG

| d@Pfaé{?d IR dhe BEPReE peAuencs;ithe griginak maginuiatianseistheimages is

ré%ﬁbﬂ@déd‘lﬁsgﬁka sections: a Magic Number 78, a Title
a Key No Table 82, a franme rate 84, viewport

data 86, an |mage Table 88, and a Frane Table 90. As
[0054] hNVbilethe visualdilermaysibes binaryt dataethierfoemat ef e file is

o AR 5 RS 5 R A oy e

referred to as a video file.

[0052] As shown in FIG. 5, at the Atop level, a video file 76 includes the
following data sections: a Magic Number 78, a Title 80, a Key Node Table 82,
a frame rate 84, viewport data 86, an Image Table 88, and a Frame Table 90.
As used herein, the term “table” is to be interpreted broadly and may refer to
any indexed data structure for storing indexed data. Each data entry may be
indexed in any suitable manner, including by its position or sequential order in

a file or on a storage medium.
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i ndexed in any suitable manner, including by its

position or sequential order in a file or on a storage
wore@7/0#770053] Magi ¢ Nunber 78 indicates the tBQEES©1006/000310

the current file. For exanple, it may contain a string.
[0099]T, NagicOimBer Y8 adiddtds thd typR ofthb SupentMYEFELF bfan
[0024] iagicdaim | /r dfitnt RufintHECFO! efample,

) I 80 may contain the title in
itmayecoaing stiin Bd”, dndiestings that wigled flo 78] is lkeyMMIdrefile.
Table 82 contains entries for all key nodes 92. A key

| 10 BO9RA) Lol HARR RGBT 8 Ry e

tedhstrigquence where a new session is started, or a new
radi ol ogi cal image is first displayed, or a new

t at,) on,,i d..or the like. A teaching session

T} otk imods TaRi o2 Sonfaite cuiiea for slkanaodes BB on key
68 eA bignfich §HTEY RN
nand thelq [ ;?g.nagggﬁmg?%{%hesethseegﬁent S d%‘%%'e‘sg ey %Igdg
keynede mayles prppintds $he sequncekehersa aetedsssiamis staryed, or a

nGWIEIBRdA BB %1 Bistehbr A neirantSallinisadden, or the
likeh &\ teachimadssssigiymig inslede bA iRERICHRh Sfnferiths g%&a'ﬁfon

to be di sgl ayed so that, for instance, a user y
SeBNRGRN AiagRoss segwenh @ waclyrian sagment. and thedikeaBach of

r.egi 0 3. and 4. As

the % SR erts b g ey nBed0 8 e g Sesdofthed i Ve
talbvieyame keymnbte enitriessprovidend ediyrfenausefso ghigwy ddeebs én

0,. eacg key .nqQde 92 entry stores information about tKe
parliculap key APHEN g?%@é%@%&hﬂﬁdﬁ@ ks nadesemayp beassed to
i 4o " r.in
e R s PPl sethal 10 Mol user may
canyienisiiliygasess any key coderdirectipesich a4 thoough tHelegehode

"D i fol ", " Concl usion", he | . Ti
regiOPABAE RS, 3 RIS dis oot i PERISSRISE nibediS oS ol
optithak and nesiebe Basiged it é@ﬁe%&n@éﬂ]hﬁn’i’sﬁ AESKAWRH BRS. 6, each

i nformati on of the key node 92, which can be a string.

kephrode, A2 entry stonse Jaforpatiom absutie key mdmli%qj_eding/litslrmde
PHITE S D 0 TREOS TR o8, RofBihele S fralfe g uma,ng

repredediig thé name ofithe &4 rioud, esiicts cambefoxéxamipeunber
per. unit tinme. For exanple

f. be di d
“elipehicfiRe “PRssnigy G’ Saghess o5 mage”. ‘Condusion’, o

the like. Time 96 contains timing data indicating the start time of the key

node. Description 98 contains descriptive information of the key node 92,
which can be a string. The content of Description 98 may be displayed while
the frames associated with a key node are being displayed in the Description
region 50 of FIGS. 3 and 4.

[0056] Frame rate 84 indicates the maximum number of frames to be
displayed per unit time. For example, the frame rate may be set at 10 to 15
frames per second. The frame rate may match the rate at which the
manipulation of the image is captured during récording. For instance, if during
recording a snapshot of the display screen is taken every 1/15 seconds and
‘recorded, the frame rate for playback may be 15 frames per second.
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frames per second. The frane rate may match the rate

at which the mani pul ati on of the inage is captured
waleworsgp7recor di ng. For instance, if during recRCTBGLHO6000310

snapshot of the display screen is taken every 1/15

[eesggdsvmdrﬁﬁétbcbﬂjmcﬁﬁ@s fda%dic%‘nﬁ ftﬁé g@@dggrdf Y

frames per second.[0057] Vi evvp
fr am%e'éﬁledmaaesﬁg |b@adl$Wigyedwd:Qnee<aﬁmie a wewqdmet hegivesa

r8&tahgﬁla'r rec aﬁﬁd}l? Saﬁé@ﬁﬁ & gﬁr"ér\%)é% %‘HP?'}{ SP?\IW?ISO be
eatwo diegmsioh (AD¥wriadowTey vieWawy @emma@e d/.@waéﬁ%ta( Ry

dow for view ng a 3D inmage. Viewport data

9 3 ahelghtanda WA far dgfiring ﬁdY'n@@qumViﬁgN@Dmebwhc&m

an image is to be displayed. [0058]
IMbSWfds?%gltsy(}iy%B FIG 5, inage table 88 stores actual

e data for radiological inages to be included in
%f r aivellustrategdn FdGa 57 imageatble 88listdreg uctum ¢nags data for

r%g?;fo@gcﬁ{ BB e R 1D kOB ab TG, Ja0LS) 5

r&diblog§ $mBgY .sbgtoeéwlri @tsbbardt@ ﬁﬁéﬁ@eﬁﬁghoeslrﬁ%é‘%ble 88 may

assoclated with respective index nu

cantad ARe ioomqre image ienis. di hermnlagemtnesémayme (faxprlicgtlyl
tor I n Ile n
riRAESch s R BREASBUTA Bsbked iR b heye

Adtetriativélyy theanhagea@htﬁé@ giebe implasly inHeke@dstiRey arean
assoc) ted ETE. I n anpot her enbodi nent, |§r;aqe tabl e 88

S%‘gﬁf& StyR mﬁfi’%@bo%?mb@élm%mt image tahie 88 may cootain
B e T
lnmmcbtheeembodmém mTagEs table 88 nhé;eomlyeibnebm ifegé fé(ﬁtﬁéme

P B B Corbt o o
partieuRe irﬁﬁg?@ﬁﬁe@%‘% é%ﬁdléiedtlihﬁ: fRGHH Q{e Q&EQW‘Q&C&%@@W by

at the outset if an partlcu ar |1 nmage
thei user shaeing ithe unag%nmnlmﬂa@qn process nmmndﬁ e determined until

8 chnb i R 18 rdialpl SR Speclling Bt et edhage
cordurently ythbenceder dess hot kﬁtﬁ/v ¥t ROolitsbEif Bhe 'bah'ﬂﬁllar image

particul ar | page has _actual |y been accessed. The 1 mag
'Sémb?.@%o layRd Ingd fragte. ddwsainonaagbodimentans :megemtmued

cBed S nfOu B A IR by S e S
parfipulacinzagedwillaonly be recorded in the video file when the particular
image has actually been accessed. The image entries that do not contain
image data are not deleted but kept to maintain the original image indexing,
the benefit of which will become clear below. As can be appreciated, an

empty image entry does not take much storage space.

[0059] As shown in FIG. 7, image entry 100 may include an access flag
102, a length indicator 104, and contents 106. In this case, no separate
image index number is stored in the image entry as the image entries are
sequentially stored. Access flag 102 indicates if the current image has ever

been accessed during the recorded manipulation process. For example,
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enpty image entry does not take much storage space.

[0059] As shown in FIG 7, imge entry 100 may incl ude
waeozoesss flag 102, a length indicator 104, apdr/SG2006/000310

contents 106. In this case, no separate inmage index

Acgessed Fag102 fthy Be §8601 ABFReR Md indse ﬁ%f bé@qggt:essed

entries are sequentially stored. Access
anehiocar adensit hagenety Qtber togategealnes maydre mmtaaas@few
: if1g the recorded mani pul ation process. For
exan'pl e, Accessed Flag 102 may be set to "A when the
i mge has been acessed, and to "a" when it has not.
[0068} t Hdiye eriginbLiesagenfiiethmsust beensiceasse, noAma@Rtata will

hefstordeb A Jegat dnd 88%&)%‘%'1@' AT Hb1108 roasbSveieg or may
doﬂ@bnﬁaaﬁIQraté% @éﬁib@% PpRIL e&oém qﬁﬁ @éfh fr%efté{ﬂﬁ%é‘@svthat

contain nil data. e appr ec
havedgwt bgea afccﬁssewh@wmg l’m:brd&tm cani redeaea tee filessiasland will

the file size and w ||
e B Rl 8 S EreoBied Fes*8or ded sess on.
[0061] If the original image file has been accessed,

[0@B]t h Ittt caginal ifg ey he@rﬂe@nrhc%egeédiqemgtﬁhﬁéibét;&g 104
the | ength of the image data, such as in nunb
%&@V@Hﬁﬂ@q’i%ﬂ"mwedﬁ?gwtthe image datey geich asdnf or

ta f
“gnib}‘f‘:f’zkgfg@yé B8 Eonteh 08 BB BRI HEmAGE TR 251 gy
radialpgyfimage twbeammayed) eTheﬁmgg& dﬁtsa‘s fgg @erggﬁgbrwm%gye may
1 SC
SP3H om Sl WEklaey ions Tonubakoray heyebiswsidrar 2
médica! rda%tﬁa%e frRe s 'ﬁbg&"flé‘ U4 digEL)S snste %Fﬁe{rbgywﬁe:rseze%&ced in

The ori gi nal i mage 'for eac
theakéFahbe $nagedbta inande storedain itg mgmlailfngnamntmlﬁlame

e ol THE PSR imete TR or cAGKL/2gR Gk fmage may
hﬁv@ahy sultatleinbge Iemia m%ludug%ﬁ)e A.élélyfé fd?h%tt(zﬂvvg hdrC

erts Groupé PEG), JPEG 0, Por
@‘:&H\ﬂﬁé Eﬁe!lﬂmngmgd}ommumloﬁsalphdedlcme

Fil.e For ma I FF
RS ?‘tpfem"i%?g‘%"q S BRAff (QTRe ool eEp s
Gromgy (aJREcs)a Jme BE0P; Roﬁaw N twerk Grapteis @an; PW'PPG
&%s% ovi,het er the image is 2D or 3D.
R Ba, g?con ?ﬁaplqlc ncorporatlon (SGI), Tagged Image Flle Format
(TIFF), and the like. As is typical, the data format of the image data may be
pixel-by-pixel or voxel-by-voxel based, depending on whether the image is 2D

or 3D.

[0062] Frame table 90 includes frame entries 108 for image frames to be
displayed in a defined sequence. As illustrated in FIG. 8, each frame entry
108 contains the data for a frame to be displayed during playback, including a
sequence number 110 and a Timestamp 112. If a frame to be displayed is
different from the preceding frame, its associated frame entry 108 may
contain additional data for displaying the frame, such as an Image Number
114, Image Information 116, Cursor Information 118, and an Annotation Table
120. When a frame is exactly the same as a previous frame, the associated
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[0062] Franme table 90 includes frane entries 108 for
image franes to be displayed in a defined sequence. As

w0 kdoamsd7ated in FIG .8, each frame entry 108 PON$G@2006/000310
the data for a frame to be displayed during pl ayback,

irakleUshtnol 68 ARy WoNEAN BHVRENad MYiGhghal RRsdAYRorlthd:
If a frame to be displayed is different fromthe
ireedigiely precasing frareds éb’@@ ssed, srcontaisranty a pobitengointing

G 15 d B R A8 i St
Astan et apprediad, asidganflanoopaeinterin T W%n%/]c%h sifWifiBaritly
ne .| sg@?act ly the sane as a previous frame, the

fra ¢
'edugethe 8rsi28re entry 108 may contain only a flag
i ndicating that the data for the i medi ately preceding

[008BF | SelyfieR6e HEfMBer 910 04 ﬁgﬁe% %d@x‘i’r%i@étﬁ{ the frame’s
pointing to the previous frame, such as thé Sehuenty
pRENT indhe emérgsequangs of therfames todre displaped ctheseguence

. | : in thi Conifi i
b8 Ty Bhele 8RR iy Aeletate B AP 110 1< &
sequence i ndex i.ndicating the frame's position in the

[0064] e Fanestan® D2 inbikaldsaesini® ab@hihshlsratle i iebe
e nunbers may al so be used for random accessi ng

equen
Oﬁﬂgaﬁ RSS! MPY G630 SCTYRas FadRIIUEnge iR dios sxampla, ithe fizst
. 0
ks b o MR Ao 005002, an
G- Bsecomdsarte this casddhe timestarap faythedirsiethpaciraivel shtries may

di | qd. .1, , do onds. | hi ,
B R Bt ofthE 9 B 0 & Bifing pivybasks hedramgs may
HeaiSplaed philviafiy ¥&digihg b gge ﬁme@}aﬁny@é& %&N@\/er%ﬂtﬁﬂ frames -

pl aébac_k, the franes nay I Sp pri mar
aybe gkipgeddf thedotal nembenptfrarmesaisplayeperimit finereceeds

AV, o RS B e RS
sbt a0 fratriosBfer deebnd anl Qi&@@rdiﬁ@&ﬂtﬁehlﬁnéétﬁﬁﬁ)osr ’F%]r;falirt%s are

sgt t 10 franmes per second and accordi ng to t
tq ﬁ@@*‘cpo{ﬂx%i ipong sgrondathe last o tiamesayayibe wrotied. The frame

i t . : 1ited. The f
iy Bl oM Yo i G B
dpring Iptaybackdhei costparterthatide codpspary tisplays tthe frafiBiingy not
t hat &eco es and. di spl a aé{]h? frﬁl s may not_ have
has IR PRpGES LG R dRaisRley all ahing rames githefiame rate
isf todMRgh.i Th sulh o e Iiﬁﬁfﬂr‘got'g? rggﬂgfung Ruﬂéfér 1EAnRCdSlayed

Iimtlragthe maxi num nu anes di spl aye
per second may resulting in a better animated frame sequence.

[0065] The time 96 of a key node entry may match a timestamp 112 of a

frame entry. Thus, the starting frame for the particular key node is the
matched frame.

[0066] Image Number 114 is a pointer to the imége entry that contains the
image data for the radiology image to be displayed in this particular frame,
and may include the image index of the relevant image entry. Other indicator
for indicating the associated image index or image entry may be used.
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per second may resulting in a better animted frane

sequence. [0065] The tine 96 of a key node entry may
woredoch4@7t i mest anp 112 of a franme entry. Thus, P€T8G2006/000310

starting franme for the particular key node is the

[oo67hed linageanforMAt6h 11BResy Mﬁr?i%éégisgag? éﬁg’% Hefidatihg the

the image entry that contai'ns the “
digalay| sty ofriag sadislopy imagptahe displayed. &opaxainpld, afisplay

e L A MY NG .

affsais (suabdas imtgas BARY CordiRBRS Y ENMBRYF PR viewgglit o

utsngfl). 0067] I e Information 116 nmay contain di
v )i if‘i‘fgggé‘l”ﬂﬁbet"h% far apiaggociateddmsget We can be
| in | = lLe. .displ
O Cegay I RS-y B YR ARGt LR Bislaves
lﬂh?@GcmBglbermﬁsmaﬁmﬂyraa:ﬁustedwmtﬁe(ds{lm&hﬁéli?a{)éeﬂgFa%lréEélé’f
of

- ogrdi nates of a.corner of the viewport or
@nﬁaiw}??ﬁ%cﬁﬁﬁw c{*l‘?r‘ﬁ"spalﬁu staie datamayrenntain ansisdicatared the
mifaam Whde id ; '
ouE Amcoaiueg sHashR) SR thdior ot i at R fy iRy soate
@e aﬁtomati cal |y adjusted when the dynam c pixel gray

P8PL r GHERorilnfomsation 18 Thayscontain albianafiag indieatiatwehether

tiai i.ndi of .the m ni.num wi ndow gray
TRIREPR @R ASphPE SRS, viwia PRI ARG Yode data
indiosidg ther steapel offthe @atdopo b ispryy i ' iti

?I ﬁri]%di cati ng whether a cu;%éo'r. ié??g@ggegiugépcf?g{/o\églon
S\MCF}%SH Sh¥ CeP 8. of the radiol ogy i mage, data

i ndicating the shape of the cursor to be displayed,

he, id A [ VAT r-di nat es.
o] Aetagon T88Ie, ALy gonfiinidata forkiiRif iiching
agnoiations ngyahezs Ahmefatiom dems| tonise sepeiposed dnrthk ahdiolbgy

Tt aeS A Bl S auorlion Heshis SoRtames new | 1
adNoRIMoA ety N2 FoF ¥adR franfeléntip theld AEY 'p%:ﬁr{& %%Ptgf &

may be any nunber of annotation iItens.
apRetaliopdeMse Fes exampleathere may be noranmeation iterint bpbre or

: i i | iment, a frame entry 108 |
TR S e, ) PSRN o e Y S
annmticator owicatingithe nassericiafomitibh ditted A84Bdiated withGhe

unber ., of anBot a{)éon itens to be displayed in the

frapiEy G e nibaRALRARAENion e de Brtdisiayérbin inerfeame HEno
-afRGtatien ipresant B B ¥rahte, 32 bhfibtation table may be omitted.

[0070] As shown in Fig. 9, an annotation item can be of different types or
shapes, such as lines, arrows, rectangles, circles, polygons, text string, and
the like.

[0071]  Optionally, one or more annotation items within a region of a frame
may be selected and grouped as a collective by a user. The selected region
may be marked such as by a box or circle of broken lines. Thus, a special
type of annotation item may be included in the annotation table which is
referred to as a “Selection”. A selection annotation item may include data for
defining a region to indicate that every annotatioh item within the region is
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[0070] As shown in Fig. 9, an annotation item can be

of different types or shapes, such as |lines, arrows,

w0 emvangres, circles, polygons, text string, apdI/s$GE06/000310
l'ike. [0071] Optionally, one or nore annotation itens

"genbefe,ra".amaseja%png,f th@ cfdté'ﬁ?av_l’ﬁﬁlélu% Sk ggto?%g?ﬁﬂg o t%&gg.d

as a collective by a user. "The sel ect n~ may
diralecibat sonrsistaof pyokervlinesdo distinguishdiorbreohenmaliamestation. As

o ; . .

Fiitie ARt e SRRk AR Sk Nk Y bpREshang. e

“seleatctSahaotation iterd inehe ¢édion canMel otessdd @ﬂe&ﬁ\)’ely. For
i ncl ude géta for defining a region to indicate tha

insfance, sherlealiqrobox eambgidrageed by thecusasitoiagothardecaion. with

ok : sl avi
% 3tA0RlEn (6%, 5 AR WD X il SR o
cdpiedi anglipasted etsewherey astambaaindkisivod Bg pedsorizsskilled in the
o %.ed, t he sel e%t ed regi on may have any suitable
atl AYBEN TS Ocglre CUERY thmRopeding RrocesReie SelpRionegifioms
TEAP e SRR A AR e s i e

use ©dai ‘saleation’ entty.t he annotation items in it.
Alternatively, a selection box can be cut or copied

IGRP2Sh A BABRD B 22 3D B FUD A bRty A R
datzcsstition for ictibetypel sieinnetatioh itdn® Ificd¥d 'B? the Type
col lectively icated or referenced in nore than gﬁe

indicates12¢.as i{hr'fgpqligé inFIG. 9.deoraxampie, agsuning tisoaefotation
Ee licl TvB8 dfodof 12BmaPHL Sbficl TARG el Eliioh ey
inetudet datador displayingdhedinedtedy, dshdisduyszedi belbwalfthe ¥ is an
aiMotnet BBR HEEAoT way be At lorppeantop 6he &rSalou e mp also
b PLofided lo indftats WhetR At B\ sEBMet WKl AL i

seleeted; & neay be disp)ayedediffgrantly ficine anamsetectdrbiteat Fop
rovided to

A . | £ | so b :
insfRiceap Sl ie gy Sechioh BuET tud ey b eRScratetont gne
orsbofs haditiohal dTﬁMag%? dbpRtaERdtald fattHd YelbERA iR can be

unsel ected item _instance, a selected itemmy be
mpdiied; gueheas Rringreysised g selecated byva useromiéh emouse
addi ti onal displayed objects to indicate that the

0875 ! e et TRAER o o ) Bl e
information depending on the item type. For example, as shown in FIG. 10, a
line item 126 may contain a “selected” flag indicating whether this line item is
in the selected state, and data indicating the color, thickness, and the
coordinates of the terminal points (e.g. in the form of xo, yo,'x1, y1) of the line to
be displayed. The color data may include values indicating the alpha, red,

green, and blue components to be displayed.

[0074]  Similarly, an arrow item may contain data for indicating an arrow
type, its selection status, color, line thickness, and coordinates of the terminal

points or vertices.

20



[0073] The data section for different types of itens
may contain different information depending on the

w0 e@moserpe. For exanple, as shown in FIG 10, BCT/EGE06/000310
item 126 may contain a "selected" flag indicating

[pbrsher AterﬁanbléWem t :ﬁamumg é‘ s&@@res %%&galﬁtﬁtQ foriRicating

data indicating the color, thickness
acestadatws (sHch ps bwéhmlettﬂr “Bo), its §e(e@ngn status heolon fine

o, EBordigen B bofle P bR A Fo b LY e

red gr een, and bl ue conponents to be displ ayed.

[@@11@]4] A ellipselitem, amclading s ¢itate) may coptirmdatadiar thdi <|§Htmg its
col or

dj |
S A R TE  g
cObrivatl ©f 8 ¥ piint" g VRGP S 8@{3 ThE BhYd! gBﬁ\t awidéh and

square, may contain data for ing ar
he;gm tqgajbar defineya remamgietoelsqua‘@ whose lises act ﬁaﬂgentlal to the

ofBh5 b Gbvedh e, B heaS s F MR RE LS5 e, an
~ ellipsé mwglsa b défired USiyg ﬁ%@;h?flaﬂp&ﬁi §n<§ He leﬂ@t f’lfégmahor
its type (such as by the letter ect

aBg #Ipar axes-or, |ine thi ckness, coord| nat es of a base
point, a w dth and a hei ght. The base point, VVI dth and

i ht I S
7. A BOplRR et Fine bohidif Seff Pl S i 858 s v
thEhletter 'tH’i’é, it $elpaton statlef toled. lindsthibkAess aam&fruwa@b of all
an elllpse may al so be defined using a central point
VeIHECthe | engths of its major and m nor axes. [0077] A
pol ygon item may contain data indicative of its type

[0078Fh ISty ltéﬁﬁnb?'bbﬁfam Ba@a inbicative beRs Wé ﬁ%hﬁﬁ % by the

color I i ne thickhess, coor di nat es
letter {1 ée@leogt@ms;ytuﬁ, C@Qt, fbné gookdinates fari anbdandary box, and

kL Ko S bR ™ covr i mat os Tor a

boundary box, and the content of the text to be
[oorrsp| ayeseleE@IVEIMAonelins HhBNindicative onitatype @RkA a)s by the

ekt sEF sniCenietss Ao grﬁégéugpéétég.c{@g:pg%é%ﬁe thé data
mb SbARGS cobgz%éiég %5?{%& peﬁ@ Rl dhd Qtr%? I&fofaa sc‘édé{:)t%d

point, a w Sel eet oo
box reglon

[0080] As can be appreciated, for each of the above discussed annotation
items, the item data described above is sufficient to define the properties of
the annotation item to be displayed. It is not necessary to provide data for the

annotation item on a pixel-by-pixel, or voxel-by-voxel, basis.

[0081]  When all the annotation items in a frame are the same as in a
previous frame, the annotation table may contain only a flag indicating such is
the case. This also reduces the file size as redundant data storage is avoided.

[0082] As can be appreciated, the annotation table for a frame does not
need to contain data for a complete annotation symbol. For example, the
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[ 0080] As can be appreciated, for each of the above

di scussed annotation itens, the item data descri bed
W@bwvme44737 suf ficient to define the properties PET/SGE06/000310

annotation itemto be displayed. It is not necessary

arnclation gdisifdra ffrémetrﬁ@,{ aontairAdaa ol 4 ‘EFQt‘Wéﬂfgg &0 anpotation

pi xel - by-pi xel , or voxel - by-voxel, basis
MbQlxaNe fievannetation tabie faria next franee mray ddntainatata &or the

S e e SRR 2 il T Becively

conthin elata for dri ineresisinglamore dompite sqfHbd WREAIR: | S
t he annot ati on

avoi ded.,. 53082% As can be appreci ated,

QOUFSRORHinYIrares aresdisklayed ih QrEect GROEERCeWith dosrech
I i e heannot.ati gn

D LR A (Rat e Yool Kl St 6 BRRRAS ro g

tiane, iiotigh ieach fiame s, a atiltimaygz. annot ati on table for a

next frame may contain data for the conplete

faty L. A f f ' I
(889, 2 0L sBeRlR o TR h B xamriary AT e pasdne format
stracture ilristgtebin FIg 11 06! Wﬁcﬂ Gnﬁé@ﬁ?u, & various
correct 'tim ng,

di s(géﬁ‘a){ed In the correct sequence wt
seetionsuitablap pedentiing arerigdisgiasohy beunitingsoies Tl aumbiess of
kj i e, . ach frane |.s a still
dlfa*rfi]agg.as [%8@%?1 lf?'i}ééy'sdpégé F'E %%ﬂﬁ%?%ﬂ?? '%ic%t?grrpl ary
MMTF file has the fornmat structure illustrated in
[M&ES_. 1As\cap bt Hpprécatzantdercatalor génsidte A MMIF dHéPpresent
sect,ions

t,abl d entries are 1 ndicated by boundin
afistlay Using the MIUTE, aetdable WyiEcensadsr and anMMER Hecoder
nitdtise bs@ld or entry are also indicated. [0084] As can
be appreciated, to create or generate an MMIF and

resent a display using the MMIF, a suitable MMIF
[(ﬁ}%’%derASaﬁ@ he apprecialedotiesreateyohgenaratk aif MIMBF aAwl present

' r f erate an MV

a MerBpSHL3HE RanrP, 6B Gr AR e A A LR decoder
meydudesed Foramstihde; the endedertady bR atfffed [PfeddSidPSRe a

t he, er} o%;er may be adapted to read and parse a
tanEE‘Hi ﬁ% &?tlcé’"%/@fﬁescﬁa%'ﬂt%' de ajogaiian whetea sadiologyiimage

: radi j fle i d., t.Q retrieve
SRS R ik 1 Pl fedt b on
therpointer, ranst o genbrate areslechbricdile thatctoresish fndge bRt and

i e eI P SRR ol (S TS e b e
generated at least in part according to a pre-existing ETF such a conventional
ETF for teaching radiology diagnosis. The encoder can also receive input data
indicative of manipulation of a radiology image, generate a frame table based
on the input data, and store the frame table in the electronic file. The encoder
may be implemented using computer executable instructions, which may be
stored on a computer readable storage medium, so that when the instructions
are loaded at a computing device, the combuﬁng device is adapted to
generate the electronic file. The encoder may also be implemented in part or

wholly using an electronic circuit.
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generated at |least in part according to a pre-existing
ETF such a conventional ETF for teaching radi ol ogy

welk@ghosrs. The encoder can al so receive i nput PCESG2006/000310
i ndi cati ve of mani pul ati on of a radiol ogy i mage,
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store the frame table in the electronic
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R0t Samb e R iy BB e Bl hafbinh image

eftoies $or altthszraarolctg;emmgesdrsted: retabdSTR, Ty inm@de eNFigs are
i ni [ e entries for all the radiol ogy

InFRRefL aR ALE BHCR HSPARMIErNI G ARG dnda AnG an dceoss fag

Whi@ﬁeﬁgyibgr}qt@r)eséqghaassoc| ated with an i mage index
an access

[0090] At S230, the encoder then awaits input from the user or another
computer application and creates a frame table and completes the key node
table and image table based on user input, as illustrated in FIG. 13.

[0091] A fixed number of frames per unit time are encoded and stored
-according to the pre-selected frame rate, such as 10 frames/s. Based on the
frame rate, the screen display may be captured at fixed time intervals, such as

every 0.1 s,
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which may be initially set to "a". [0090] At S230, the
encoder then awaits input fromthe user or another

W@ vplser7 appl i cati on and creates a frame tabl BCEHSG2006/000310
conpl etes the key node table and image table based on

[9esz] | npgtijush@tdd hUaeE:, %eﬂar'e%cﬁ' r@gtu”réd sk%%lsln(f%shbi(%d

mber of frames per unit time a encoded and stored
féﬁfﬂ@ eatids ceatetband stosed.ctheacfiameaniriesars sequsmtially 10

/ ne.rate. th reen displa
g A Perad g sehignl Fheel it e fEh e &y
t@néstan{pﬁ@%‘s]o dierad whigh ligdiestet thétifae dfiihe sRBPSASs captured,
captured screen snapshot, a frame entry is created and

reladive do am?@spmﬁm@rﬂrrfh%mﬁ%ar@equm firgt frameunber ed.

At S232, the sequence nunber is stored in the frame

[6083Y - fhtihd Eﬁa:’&asgigﬁ@ iBefticf 1o} @%vr lisShapBAbE AR ' Ne

t1me of the 'S cap ure
indisating as suchenmay kehetotedhiagharfianes entng (dt|3234)fammao more

B BeRA1S bh Fark] PRrvise; Agodenalifiaimgloed Bt Slvs.
the frame entry (at S234) and no nore , data need to

[08947t Or K the §¥rBEH Whéﬁshcﬁ%htdnﬁ’@é'raé’@b@y‘ ihagkOfRd as

follows. [0094] If the screen snapshot contains a

CPHEFBPRIYY image indexavill bersieisshiithe fram@ntrm@émﬁfel)i The
S50l D B AR bRk B el DR RGN
bébagehtcs“m’ott idsebetsaid the imdige dataifer the radiolayydnidiR will be
g ﬂ}%a for tge radlolo%y image W |l be stored in
‘H@ %‘ﬁff)‘?ﬁﬂ’ioﬁ NGRS eIt 38p £ NOMEARdI® can be
aPPRIRALA! Sflce e ng@%th%?%\?e@ SRR ifieR8A U ha'ilage

I ndexed an ge indices are stofre

inglices are storeddn Iflame entries; wcdelstecah Unageessad r,maigeoemw ¢rom
end of the encogdin SS|on

{ Lo t t
tef e iy e BRI, St of Brrericoting sssion Wilangan
|m§@@énﬂlé%’fai‘é$e-$ﬁd€x%@ Arft ’hH@x EU?HB%r@ Bidré& i e ﬁrarﬂ@%?\tﬁé’s

be adjusted. To avoid such re-indexing, inmage entries

wilbneeteche adivgtadrdgeavoid surtefr-indexingi inagmedtriesfor uns

ok 2 5hob I A SR e i b e aveacy

beem settowd] the raﬁbwgydahgelm alrsRyediegteesbed efd thee
encoder, can then proceed to the next step.
corresponding image data has already been stored. The encoder can then

proceed to the next step.

[0095] Regardless if the image has been accessed, corresponding image
information and cursor information may be obtained and stored (at $240), as

explained before.

[0096] If the screen snapshot contains visual annotation, an annotation
table is created to store data for displaying the annotation (ét $§242), as
described above. For instance, if the radiology image is displayed and
manipulated on a computer, as described above, the annotation of the image
may be recorded by tracking the movement of the cursor or any other drawing
action, or by parsing the display buffer that stores the current display data.
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[ 0095] Regardless if the inmage has been accessed,

correspondi ng image informati on and cursor information
woreg70670bt ai ned and stored (at S240), as explBCT8E2006/000310

before. [0096] If the screen snapshot contains visual

THRH AR is3Bc&aBa e héMidt Effébélﬁrérﬁlygcggﬁ\éggggaﬂng{gﬂm in the

data for displaying the annotation
sgeasty snapshab dnels, therframe eatry epniding henotation datyyfor nege

[ i SPI d I, pul d t
oA YA THENEH: 3o e VBN ST e
recorded by tracking the novenent of the cursor or any

[0097)r  df & eapsbibt Oontaibe rRyamistaiioty) donibtammapkufs er

that stores the current display data. The annotation is
cfealed-ded to reflect the currently displayed annotation
in the screen snapshot. Thus, the frane entry contains

t At . .
(O, ° IR RAZEBu 6 rEBaRea o hthedt bkt Phicthr
renedyeshd sighahindioating thatrthe sassion hasdinishedt at i on t abl e

is created. [0098] The procedure is repeated for the

fr il the encoder receives, a signal .
L9881 - /G R it e Ab8YF ehianiBe rocemehoinage
tetbies) the fiepis RbIGLAG at idast b8e aRAYRILIBAIMIEe RIGEE T a dite
i mage, table, the frane table and at | east one

elgghepigtfile Andifferentembediganis,i the annatatios| tablesanay bé istared

o j ' tati .tabl es b
e PR e S PR B AR e
sdmerappliedtionsoit i$ saffieientif at Bast someastRhé@ fBhicCahtries are hch

s syfficjent if at |east sone of the frame entries
assasated withdbs cpdiolgwimege ta derdisplay e n thediame andeeach

- . S

oShIBA B 1 S 0lARTHIRS 1SR BN LT LTI e
ersbodinegnis dimennstatiam tabie ot boassatihted with heiltiple frame

ssociated with I[tiple frane entrjies to further save
erdfigs 1o, Birijpr Save pihrage Bpace. diike MLa ditsepipensmant he
erfioed Biay @y re tHe ithdge frafROShd ﬁﬁﬁ%tiéﬁ@aﬁéé‘géﬁér‘agl%, and

tabl es separately, ‘and associ ate each stored radi 0l ogy
asspgtpte gpch stored radislogy dinage wiine cerresponding fresucéentreand
' ; i1 h rresponding fra .

asSR6 2 B3%h Gk dabielirca foi8EEREEE Pohfh o da this
cdseqitis ot ngcessatyaihaseath frangeentld6ktaine AFHRsYcdhEmbEeto
fra nt with its corresponding. imge entry. For
assegl g'ge tirg e entry with its corresponding image entry. For example, an
association table or database may be created for associating the frame

entries with any corresponding images and annotation tables.

[00100] The decoder may be adapted to read and parse the MMTFs to
receive the image table and frame table stored therein, and to present
animated images according to the frame table and image table. The decoder
may be implemented in part or in whole using an electronic circuit, or with
software. The decoder reconstructs the frames for display from the visual file.
Each constructed frame contains the corresponding radiology image formed
from the corresponding image data and any annotation, if present, formed
from the annotation data contained in the corresponding annotation table.
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associ ation table or database may be created for
associating the frane entries wth any correspondi ng

w0 pgess7and annot ati on tabl es. [00100] The dechPdESGINA§000310
be adapted to read and parse the MMIFs to receive the

EaBRIricd GspRgel AT k! FaBbRAs) iRYRLIan I be |

present ani I mages accor
cgﬁasmm@reg framaeentmelrﬂmsolﬂmsklmed)due b framentadel comstraint.
part or |n whol e using an electronic circuit, or with

h f .
IS oo RERGREDST A iEodgE sict g5 dhe BBSaternostion of
MMﬁIF player BYanayp beespis w?éﬂ&mtr@yrdc@g szfsenritﬁéira?é&m
pondi ng i a and any annotation, |

ma
we@gﬁe{a"ﬂ dhﬁéa"qmaﬁngas@namo&hhra@xe@mlaryc@moaien isdlimited to

ARG SAPINF 6! ARDGCiA0 oL BRI MR TR A romed by
themlecmier #sp codivegtidrisd meareTerrand wmlrm Heidestchbsdk FRRRY in
dﬁ@ to frame rate constraint. [00101] In one
odi nent, a decoder such as the decoder portion of

MMTE pl ayer 39 may be adapted to performthe process
[09202] i | | uat seszdthbwuﬁléﬁmm# 8% gbgedfafﬁa r{a‘?éé W ng

descrl ption of the exenplary en ‘ed to
codi ng visual MMIFs. The decoding of the audio file
[019(393])e peft %2%dh§wwe0@&sfetaccp ing ¢o theevieiwpoetlentry in

t é{er and will not be described further in detail.
th:B 02] At S252, the visual MMIF is opened and parsed.
[00103] At S254, the viewport is set according to the

[00|194/])or t ANS2§6, thetkey rodednfdrARitioAlis AstriSeSd and lisspheed for
nformation is retrieved and displayed for the

thﬁqﬁtt#r?mﬁrre [001 05] The frame table is then parsed
to reconstruct the frames to be displayed. As can be

[0ONDSECi at b friffe t%@lsﬁﬁéﬁ hPEFERre récBhstudt &ﬁggl? i dxoklfe

constructed as the eate(g anmes are. belng
displayedrAs gambetappretiatada fersgemskperfarntancd, ieaiyanesmyay be

d ff h
oqtERRET 43 8RS A HaRR e s e BRe LR = nuiter &
framep negr todis di ’Ebhy@urrhay b@fccfn%ﬁrlm@dsérﬁf ﬁ@réd“mt a GISP

spl ay buffer var dependlng on the particula

b %Wd"@ﬂ&fu copRREAT 2@ Merath@ afceder is run on

computer 20. The number of frames stored in the display buffer may vary
depending on the particular hardware and operating system used, and other

factors.

[00106] The frames may be constructed in an order in according to the
frame sequence number, or the timestamp. However, the frames may also be
constructed randomly. As each frame entry has a sequence number and a
timestamp, it is possible to randomly access the frame entries or to selectively
start constructing the frames from any point in the sequence. For example, a
user may select to start from a barticular key node, which has a timestamp
matches that of the a particular frame entry. The frame construction may then
start from this particular frame entry. In this regard, the encoder may parse
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factors. [00106] The franmes may be constructed in an
order in according to the frane sequence nunber, or

wa b®7pidTest anp. However, the franes may al so bBCT/SG2006/000310
constructed randomy. As each frame entry has a

e NIMTIE @nb YahRVe ANbfahd EHE@érﬂfH’nuﬂwBeﬂs%&%?édﬂiﬁe&o

randomy access the frame entries or to selectively
timestampd fatallfeamea gntries for latersagaesm any point in the
sequence. For exanple, a user may select to start from

LR ¢ ¢ Wert SRS B0 iR Lo YRR e s
identisalrtodhé previmys frame, abarey frame ridsdstortsy Eosethted. raE
encoder may parset he MMIF

entrqg.e In this re%ﬁrd, thg F
PIRYIPYSHANE 3 SERlY aflowgd ta bgdisplayver lepars afmepied to the
frameost il all frame entries for later
raccess@ngB@gg‘?§@\%gﬁﬁg§?&%ne entry contains a flag

i ndicating that the frame is identical to the previous
[GMQ8E, nolf thavramene not e sambasdbegrevious franie)dé may be

oIRREH S ITBE o bRk Abd B e el IRl o seme
ad il th83Fdyioub PRARSIF theytdie, thealiBplayed %aé@%%&é@?mé@?o

previgus franme, it may be checked if the i X
remadel’ Nghdhe jragee datirap thafcermesppodingdmape exdiyds astriened

j : I [ SRI 0
anhd s B ) i T FeBloay b6 T HcShamB el B 6o, Frgs:
" intdmmationreesifzimet ingthierfegne @ntryy(at S26@).ri eved and used to
add the radiology inage to the frane, according to the

OBTEY | AT Ll i nr
s gpnoiaon s e hrkich bR GH aifal

anppiiait itens te thesframet(abSR62e (at S262). [00110] The
constructed franme is then displayed or queued in the

j ay - 11, Thi,s process nmay be
081781 *Y e Einstreerhibie i Hieh pRhiRY o BEERd BB
display bnffer (ot S@6dh a next franme is processed, the key

node informati on may be updated. If no nore franme to

rocessed, the decodin rocess may end.
[OB‘F 1'P_| “This process may gle rgpgated?f tﬁere l)é any more frame to be
processed. Optionally, when a next frame is processed, the key node
information may be updated. .lf no more frame to be processed, the decoding

process may end.

[00112] The encoder and decoder discussed above can be reédily
constructed by persons skilled in the art according to the teachings of this
description. As discussed above, the encoder and decoder may be integrated
and may be implemented using computer software, or hardware or a
combination of both. For example, the encoder and decoder may be provided
as standalone codec files, or integrated into a player applicatioh, such as
MMTF player 39 shown in FIG. 1 (and FIG. 3) and described herein:

27



[001 12] The encoder and decoder di scussed above can

be readily constructed by persons skilled in the art
w@ewondi’nyg to the teachings of this descripti oPCT/#62006/000310

di scussed above, the encoder and decoder may be

001 $8] at edSeftareamphsnénBlieNBNMHRAeMY c{e%e
[goftgllare, or hardvvapﬁnor allcorrbi natig%g'o bot@L,.er'_ao(r:odec

B REIRFOdiaRRMEd distingy anyhetitablsermpiey languagesusbdisa€, C++,

pga c files, or integrated into a player
‘%‘é’% i tg'?(?g]n%mé%ch as MMIF player 39 shown in FIG 1

(and FIG 3) and described herein.[00113] Software
[0ap14hent dAn MBI enbedernmayibe progeatined torefl 80 8IF, TRy all

S50 B b L o BB e
6 BAORS ué@%obﬁarﬂPG&f@fﬁéE&sélg)éécg ﬁﬁae ,ir@:rgrd %lerl%e?gl

ref erenced radi ol ogy | nages an rieve them display
niaripuletion endbe idisplayed imagesmptianatheinciudingany atedrapahging
hshl: | I rd ser'!s .manj pul atj on on the
VRt bR R AN TE RBntainiAE hh ool peserriing
tive telxmhirigsdgsion jugniecordist, Bk eRiseriBed NMin CPIE 8hBbdkt rhig

data for presenti an he teachi ng session | ust

r t
Creais anepr raaredbE lea ferdheisamerteachingosrssiamyhscdisattssed
agg%,ioi@cs'@egg%g{/né%tgﬁsé % &%&Bﬁ%%%%ebgtrﬂea,lg b@%ﬁg}? Ee%r}éated
fori the slanenttashihgesdssions Anteiching seesibAtnag involve BaRe of

t hi sessjon. A teaching session may involve the '
"1!@@036 ’t“i“ii"@ ehgeden mpv andle thrisltinly Efosdansenetively or

L T ! .
SRR Saaeeyof ol U TEEYMBERRI i e eres.
Asgaddie rdenstimds theencades nemcbel prograsnrhed fo hgndisTmrditiple

BB e o Bt Bl o

infpo® The 8w hriadh
O o e R (S0 Sy AIER R Yty

qdﬁ:a in MMTFs and translate theminto instructions and
Q83131 ex e c liba MM Thydegodet layidegodethe deta inddMEFsnand

BB S A8 o AT g ot
opdriaking lenninanment sunzh s kaderTthe Miecaubdt™ WirploRse» ofBlista™,
orfaéﬁﬁlleg'? megﬂg&s {}1 X:]gly t eslickrel. IEi’th'e dse%%ge? (S)r ;)Igy«tep r%ay
also be implemented using Java script, such as in the form of a Java applet,
so that the decoder may be executed on different operating systems and
platforms. As can be understood, the decoder or MMTF player may be
programmed to handle multiple threads of input, such as one thread for visual

input and one thread for audio input, respectively from the video and audio
MMTFs. The two threads may be replayed synchronously or separately.

[00116] Program codes for the MMTF decoder, encoder or player may
be stored on memory 24 so that when they are loaded at a computing device
such as processor 22 of computer 20 they adapt the computing device to
perform the processes and methods described herein, or any portion of

thereof.
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so that the decoder may be executed on different
operating systens and platforns. As can be under st ood,

wo b@7decoder or MMIF pl ayer may be programed POI/baridé/e00310
mul tiple threads of input, such as one thread for

ORIV | vats PO e rfer® SR RRL: appam,

anecodater d@;pd@é nn@ypbayeetirelwonmmaﬂw shglemem@i) asiapelny .

d f d
b SR R Slock IS o SEASR i o ey
ek ctraniesi
of 2owﬂ'ﬂgggtbﬁgﬁmgg'gg?eﬁﬁgtéggaﬁ&u FfbyARCRBB LR MEcthohic

' qs?yloregrt kgan ryme&%gesnmﬂ@ngral ﬁodsprdémﬁ ahedtputisigna) based

f di sc us
Per el%ttS?@r?g %l‘s %@g&eaggmséﬁg e %Qé&?@ﬁé‘hﬁl}d
elneo&ert maglbe mrovidettdsad btandaRinervied of bleNftefated within a
el ectronjc.circyit, as can be understood by “per sons

cepnuting dexicerichas a SAMPUETt ronic circuit is to be

broadly interpreted and nmay i nclude any el ectronic

[eeviges thak Mmﬁ%ré?foeélﬁeﬁBWb%BHﬁeﬁﬂsfo @r&sgsg 9BKf&tion

an out put signal based on the I nput si
rrilavSlD%me@’ul W prvadetydapplicationisr As ¢an Eﬁh@pﬁﬁem@led thedMMTFs

% PandEiony et {odgheR and st plicloe dinogi. A user
m‘ay@iﬂief? playl %JMWﬁiFsTff’&n %Eﬁtl@ﬁ‘ Fbrﬁ?féeﬁorﬁ The b HkiBh )%/NI'R%re

theM)r esent ap lication mu use In a varil et
thesMM thats @ﬁate r play the M Feailaalaéer tirné afteMiresMMILF e

oRARENER el S oA R e
dopoopor o s s, M duc
mfﬂ% § gvgrtgageMXﬂ%mause&%bﬂﬁynwwanﬁy epvigest by anoibeFs
u§é}d oFHﬁf‘e?eﬂth\ﬁWF% egﬁﬂqﬁ) difeYer’y QQWQ%gﬁg &gﬁ]birggaate so that

ensi ve teac | es may
c@laboratad or Mﬁbumdﬁeatmng hmych@pmnn@ed I'She MMWTI@W
ther user i.ffe ent MMTEs reat ed di fferent

alfa B GanyeBEnty diserdn onlie dissiSTg ol - eyamplc,
palitisipantihath bﬁlﬁfehdh@@uég?dn Pﬁ‘uﬁf ) f@?con?g §Y Q?&Yange

al so bhe convenlently used Iin online scus

M%I\'[Eﬁrfé\romh ageiwpiko gssist compawnisation efinforhatien.

di scussion forumor a tel econference may exchange
[00119] Further, while embodiments of the present invention are

illustrated above using computers 30 and 34, it will be appreciated that other
types of computing devices or electronic devices may also be used. For
example, a displaying device, such as TVs, projectors, DAD players, and the
like, may be used to play or display animated images from an MMTF teaching
file.

[00120] Other features, benefits and advantages of the embodiments
described herein not expressly mentioned above can be understood from this
description and the drawings by those skilled in the art.
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MMIFs through a network to assist communication of
information. [001 19] Further, while enbodi nents of
wao b®7ps6a3ENnt i nvention are illustrated above uBCTI§G2006/000310
conmputers 30 and 34, it will be appreciated that other
of . . . : .
_[glmggﬁbe used. F%%gggg‘%ﬁgﬁeg&gﬁ sp’i a@?ﬁ'g% égslg!‘:&eﬁﬁesuc dtobe
ibustrediye oplyojnst inora wapAidnitingry €he deseribechembbéimentarde

58 8ntie % Mo RSP alriEg o o SPr st and
crdeeoft aaration. Thadnesitiot, FRAEE S ReEAdRED élﬁfo%hé&%tl such

expressly mentioned above can be understood from
naitication within ita scape craidefingd by thenelainsski 1 1ed in the
art.[00121] O course, the above described enbodi nents
are intended to be illustrative only and in no way
limting. The descri bed enbodi nents are susceptible to
many nodifications of form arrangenent of parts,
details and order of operation. The invention, rather,
is intended to enconpass all such nodification within
its scope, as defined by the clains. WHAT | S CLAI MED
IS 1. A nethod of storing electronic data for
presenting i mages to teach radi ol ogy di agnosis, said
met hod conprising, on a conputer readabl e storage

medi um storing an i nage table that conprises indexed
radi ol ogy i nages to be displayed; storing a frane
tabl e that conprises frane entries, each for

di splaying a frane in a sequence of frames to be

di spl ayed and conprising a tine indicator indicating a
time to display said frane in said sequence, and

di splay state data indicating a display state of one
of said radiology inages to be displayed in said
frame; storing at |east one annotation table
conprising data defining teaching annotations to be
superinposed on at |east one of said radiol ogy images;
associ ating each frane entry with one of said
radi ol ogy i nages; and ‘
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associ ating each annotation table with one of said
frame entries. 2. The nethod of claiml1l, wherein said
W0 aes7are stored in an electronic file for tRehGINY6/000310
radi ol ogy diagnosis. 3. The nethod of claim1l or claim
2, wherein said tables are generated, at least in
WHIAT, ISQLAHMEDCIS& user s visual manipulation of said
radi ol ogy i nages. . The nethod of any one of clains
11 AdnéthadrofStor m(?eéléé:ﬂ’orﬁ& db@ARF pRESerfBhg Sfla et a6t ch9Y
images is copied froma pre- eX|st|ng rmage data :
5. rapiRlogy tiagaosis, &aldumetmodmmmismgs and cmgataraeadaable
ge, east in part according to a pre-existing
elgé]tg éagi)nllq]cﬁi é‘lz!lchl ng file, said teaching file
conprising a reference to said imge data file.6. The
net h&tPriYg an Enageitable thaticamprises érdsixedsadiolagysgmoeatta be
fil edl n%[e%{ed in a database. 7. The nethod of any one
of clail to 6, wherein said teaching annotations

AR ) OBk e 5025
stri adrarfle i B%eﬁaéﬁwopframbéltﬁbé dis¥Isye&d Ané %bﬁ\gnb'g{@ L

a straight line, and said polygon is a triang

squar e, J0ima ifdicat8rMaRatifg a'tife W@Hié‘bgaypéea ‘Fﬁén?é;ﬁ'x Hid

clains 1 to 8, conprising storlng au
pr esent isgguanet, @ndnst ruct i ons synchronously with said
sequence of frames. 10. The nmethod of claim9, wherein

said au dlsplayastate datatlmiledtlmgla aisplagstateslaf ené of €aid radiology
11. The pethod, o one of clainms 1 to 10, conprising

stori ng'rﬂag?so\%b? alsﬁlqyﬁ’é‘l@é?lﬂ’ fram@i cating a nunber of
frames to be displayed in a unit tinme. 12. The nethod

of aflpripgeatigast |anwn9tatt9n1t@blec@mmnsgm gata defining teaching
vi e

15 ﬁ&taﬂ?ﬁ@’gﬂ 5‘? %ﬁﬁér’nﬂ buﬁ }ggligr?tsst &R% 6)? %qi rfad?orfggy
conplmagemg storing a key node tabl e, said key node
tabl e conprising one or nore key node entries, each

key assisiating sachof@neSnhy itiHleas of Baidaadrio IK%ge@OQﬁd
and a tinme indicator that matches a tine i ndi cator of

a f réé@bo?a”ﬂrfg)’eéﬁﬁé}ﬁkﬁétﬂﬂ'n WbldWwhRioheCFSid frame entries.

2. The method of claim 1, wherein said tables are stored in an electronic file
for teaching radiology diagnosis.

3. The method of claim 1 or claim 2, wherein said tables are generated, at
least in part, to record a user’s visual manipulation of said radiology
images.

4. The method of any one of claims 1 to claim 3, wherein at least one of said
radiology images is copied from a pre-existing image data file. .

5. The method.of claim 4, wherein said image table is generated at least in
part according to a pre-existing electronic teaching file, said teachlng file
comprising a reference to said image data file.
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key node. 14. The nethod of any one of clainms 1 to 13,

wherein each frame entry conprises a sequence nunber.
wda20The7met hod of any one of clains 1 to 14, WhEr/8G::1006/000310

each frame entry conprises cursor data for displaying

G2} Thé%%thoé@fﬂéﬁnmfémagm‘?‘s ARErSRSaRS | &&ta]fllé % éltéred in

wher ei n said l'east one annotation {ab e conp
at a|dgtahasene annot ation entry, each annotation entry
conpri sing annotation data for displaying an

72008 RidifiBy o 8 bhe of BEME 11056 Sndifl Shif Seadhiid Shfejations
i ncbmpnsmg ohetorraors ambtawwtt@hbcﬁélédt@dfﬁ‘om 8Riaftow, a line, a
(gt ation 18. The method of any one of clains

RYYGH), %%'PB?’ Qfﬁ’c%tQﬂéF@gentry conpri ses an image

i ndi cator indicating an image index of a radiology

8 MPEERARGT bRERfin, Whotdh dold A icCOLNgnt e, Ty B4 MO

any one of erern
stmlm@msaa trangle, s squaredorcarectangleat Ieast one of
bri ght ness, contrast, and a zoom factor for an

met hod pf presentin es
SFFRENELTSh bBREarEBe Al 2 BB At s o
ofprebentirey dudio idStrudtions syﬁtlﬁ}@nodsr??r%wséla sequénce of frames.
sequence of franes based on said fables, wherelin

ticul ar e of said frames is displayed by
153@1? mgthes gt laim §) whereinsgll audipclaia isctarachingn audio data
cgjis esponding frane entry according to said
corresponding frame entry, and superinposing a
teachi ng annotati on on said radi ol ogy i nage accordi ng
14 o hehmethmst aft amyhone bf elaansddoattOe«tomprisu“@stdnng a frame rate

WARERRR D5 Eine & Rbneay of rafiss © 1 Jpplayed Tae wikime.
indicated by the time indicator of said correspondi ng

12.TrEmettiodyof ady die offelalias! 1ab 1al, abMp#RirkY stelidg Newbort data
08&5)'“ sing presenting audi o annotati on based on stored

eAtNhA vIgWRAHt fRitsaid Bamesi d frames are
13.The method of any one of claims 1 to 12, comprising storing a key node
table, said key node table comprising one or more key node entries, each
key node entry comprising a description of a key node and a time indicator
that matches a time indicator of a frame entry associated with said each
key node. |

14.The method of any one of claims 1 to 13, wherein each frame entry

comprises a sequence number.

15. The method of any one of claims 1 to 14, wherein each frame entry -

comprises cursor data for displaying a cursor.

16. The method of any one of claims 1 to 15, wherein said at least one
annotation table comprises at least one annotation entry, each annotation
entry comprising annotation data for displaying an annotation item.
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di spl ayed. 23. The nethod of claim 22, said audio

annotation is presented in synchronization with
w@e@sent7at i on of said sequence of franes. 24. APCDSELNEN00310

readabl e storage nmedium storing data for presenting

10788 diflod BRERIH A8, A L0808 Snlich Bl comprises 2

rising: conprises
r atypelindigatoniglicating Dtypei of Enegretbtatiorf iternen tsaltl anitdtation
conpri ses frane entries, each for displaying a frane
i n® tr3§equence of frames to be displayed and conpri sing
atinme indicator indicating a tine to display said

118, TH& rdth6dRbilamEaHE BF Blaims 1 tBBGE wHateiRaldth f}é}%%gﬁ,iyng

an inmage index to associate said frane with one o
s afMPESRSAD ageringicateningisating pndyegeiindeaptia radiology

an IS : indi cating a display state of
sall déaoen%s%f%laz%c?g/ﬁpgs%iﬁtﬁfrggé ?rﬁ%es to- be displayed in
said frane; at |east one annotation table conprising
18athee owsthod ofatyeandofiglaims dttatig) whereinbaid digpldygtacdata
on at | east g@e of saigil radi ol ogy. | rages, each

[

anfUPBHSSS AN ROicateY Hileasd @ngi afprightness, santsasts ang a zoom
enqbiceSor a?r"r:’mﬂség?fatéﬁ'mgbgf readabl e storage nmedi um of
i ' at

cl ai m 24, ereln sai ais stored in an electronic
file. 26. The conputer readable storage nedi um of
29| Amethad of prgsenting Snages nsing dadd dtaredabtomgling to the method

an tiaon risi one or. nbre annotation itemns
se&gah?'eédlef%o%ﬁ% Lf? g% CAMPYISIBY: a pol ygon, an el lipse,
and a text string. 27.The conputer readable storage
nedi digplying saichsequengr ptiramesibaskd oa said daldes aviérein a

a  obpRHREBha H Saitaes i€ alPIBRES st or age. medi um
of any ong. of clains .24 to 27, further, storing audio

data for PFREYNG AP0y MALEEsSPoAtSt Wihsald erresrapding

i mages.  frame entry according to said corresponding frame .entry, and

superimposing a teaching annotation on said radiology image
according to an annotation table associated with said
corresponding frame entry.

21.The method of claim 20, wherein said particular frame is displayed at a

time indicated by the time indicator of said corresponding frame entry.

22.The method of claim 20 or claim 21, comprising presenting audio
annotation based on stored audio annotation data, as said frames are
displayed.

23.The method of claim 22, said audio annotation is presented in
synchronization with presentation of said sequence of frames.

24 A computer readable storage medium storing data for presenting images
to teach radiology diagnosis, said data comprising:
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29. The conputer readabl e storage nmedi um of any one of
clains 24 to 28, wherein said data conprises a frane

WO 2008/0441d1 cat or i ndi cati ng a nunber of franes PCI/B&2006/000310
di splayed in a unit tine.30.The conputer readable
st or ainiEll BlOhaPedmPRSendehal PAdidbal fnades 1H1BE!
sai d data conprises viewort data indiCating a
vi ewgtisRlayed; sai d frames. 3 1. The conputer readable
storage nedi um of any one of clainms 24 to 30, wherein
sai d aliamedabiprthaiesoraprisss e dndlids eashifor displayP@ea frame
tabl e corg)ri Si ng ne or rrotﬁﬁée% nodg entrjes, each
key HBASSANERGE PhIRMeES taheislayed gad smpxrisindcey node
and a ti i ndi.cator that matches a tinme indicator of
2 1 r ame SHPPYRUICAGE Inslcaling 3 Hmedp dlisplan saidyrarmad sai.
The corrrgétq adabl e storage nedi um of any one of
clainms 24 tﬁ%n%él, wherein each frame entry conprises a

sequenc rs r _readabl.e storage .

medi um (;e'%‘rﬂangj &H%ﬁ%’r‘”’l@?eﬁ‘@@%ﬁ ﬁﬂa%%!"%éPasﬁ?E'éﬁsa'd
frame ertanye sithnessfsaidiridlogpirmades talbs Blspyayed i said
cursor. ,34. The, conputer readabl e storage nmedi'um of

any one T&M&|3ds 24 to 33, wherein said at |east one

annot ation table conprises at |east one annotation
entry, &igiasiate datadndieating actisplay statg ohsaidtarts ofsaid

comput or BB EE0Es g Ao 3 wher i
"t 2O B flrafn FPE b tilRia Sateiarnestemihing

annoaphbRitioRstd be sPerlMPoSSIBHIR 1ed2d
medi um of any one ofﬁercl gioms 24 toe Bsg, ﬁﬁﬁéﬁgﬁ]%ﬁ?ggy

di splragges, geeh @anatationpableasseniatedivithtane offsaid fragest
one ghi ki ghtness, contrast; and a zoomfactor for an
assocl ated i mage. 37. An apparatus for teaching

radi ol ogy di agnosis, conprising the conputer readable
23t Ihegrmavler iradablastprage mediwnf elpime4, wisseiresald data is

di Vo | Lgation with said conputer readable
e SR il

st orage spl ayi ng i nages based on said
dat a.
26. The computer readable storage medium of claim 24 or claim 25, wherein

said teaching annotations comprising one or more annotation items

selected from an arrow, a line, a polygon, an ellipse, and a text string.

27.The computer readable storage medium of claim 26, wherein said line is a

straight line, and said polygon is a triangle, or a square, or a rectangle.

28.The computer readable storage medium of any one of claims 24 to 27,

further storing audio data for presenting audio annotation of said radiology
images.

29.The computer readable storage medium of any one of claims 24 to 28,
wherein said data comprises a frame rate indicator indicating a number of
frames to be displayed in a unit time.
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30. The computer readable storage medium of any one of claims 24 to 29,
wherein said data comprises viewport data indicating a viewport for said
frames.

- 31.The computer readable storage medium of any one of claims 24 to 30,
wherein said data comprises a key node table, said key node table
comprising one or more key node entries, each key node entry comprising
a description of a key node and a time indicator that matches a time

indicator of a frame entry associated with said each key node.

32.The computer readable storage medium of any one of claims 24 to 31,

wherein each frame entry comprises a sequence number.

33.The éomput'er readable storage medium of any one of claims 24 to 32,
wherein each frame entry comprises cursor data for displaying a cursor.

34. The computer readable storage medium of any one of claims 24 to 33,
wherein said at least one annotation table comprises at least one
annotation entry, each annotation entry comprising annotation data for .

displaying an annotation item.

35.The computer readable storage medium of claim 34 , wherein said each
annotation entry comprises a type indicator indicating a type of an
annotation item in said annotation entry.

36. The computer readable storage medium of any one of claims 24 to 35,
wherein said display state data comprises an indicator of at least one of

brightness, contrast, and a zoom factor for an associated image.

37.An apparatus for teaching radiology diagnosis, comprising the computer
readable storage medium of any one of claims 24 to 36, and a display in
communication with said computer readable storage medium for
displaying images based on said data.



