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It is desirable to provide a more effective teaching tool using ETFs that
incorporates video or animated data and, optionally, audio data.
However, conventional methods of encoding digital video data tend to
result in large data files. As can be appreciated, larger 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
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over compression can result in reduced resolution. Teaching radiology
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[0003] According to a first aspect of the present invention, there is
provided a method of storing electronic data for presenting images to

teach,,radj i I d comprises, on a computer
readg%ﬁgegﬁgéaﬂ%nﬁr# gﬁﬁh@ﬁ%ﬂﬁ%e table that comprises indexed
radiology images to be displayed; storing a frame table that comprises
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ceiieins textsang sgieraraapsstoostil radiology images. it is desirable to
provide a more effective teaching tool using ETFs that incorporates video or
animated data and, optionally, audio data. However, conventional methods of
encoding digital video data tend to result in large data files. As can be
appreciated, larger 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. |



be displayed in the frame; storing at least one annotation table comprising
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lology images; associating each frame entry with one 0
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frame entries. The tables may be stored in an electronic file for teaching
iglogy diagngsis. The tables may be generated, at least in part, to
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or more annotation items selected from an arrow, a line, a polygon, an ellipse,
and a text string. The line may be a straight line. The polygon may be a
- triangle, or a square, or a rectangle. The ellipse may have a major axis and a
minor axis equal to or shorter than the major axis. The method may comprise
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 cofnprise 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,
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with the frame entry. The display state data may comprise an indicator of
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of the sequence of frames. [0005] According to a further aspect of the

[ogeagnt IRBRamd S EisHRIPALRILEAIRPHIBLERTAINR SN AR R

storing data for presenting images to teach radiology diagnosis.
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a frame in a sequence of frames™ to be displayed and comprising a time
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frames are displayed. The audio annotation may be presented in
synchronization with presentation of the sequence of frames.

[0005] According to a further aspect of the present invention, there is
provided a computer readable storage medium storing data for presenting
images to teach radiology 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 sequeﬁce 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 fo 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 supefimﬁosed on at least



straight line. The polygon may be a triangle, or a square, or a rectangle.
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DESCRIPTION OF THE DRAWINGS [000 es, whic
dignlaying, a7 ampetationitase dhiy annotation entry may comprise a type

indicator indicating a type of an annotation iter in the annotation entry. Each

frame entry may comprise an image indicator indicating an image index of a
- radiology image associated with the frame entry. The display state data may

comprisé an indicator of at least one of brightness, contrast, and a zoom

factor for an associated image.

[0006] According o 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 o those of ordinary skill in the art upon review of the following
description of specific embodiments of the invention inconjunction with the -

accompanying figures.
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embodiments of the present invention, [0009] FIG. 1 is flowchart of a
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he present invention; [0010] FIG. 2 is a schematic diagram of a neéfqvﬁé]?t@%m
syste Fﬁﬁg ' ; ﬁ . 3 is an exemplary
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IS a screenshot showing manipulation of the image of FIG. 3; [0013]
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exemplary file structure according to the format of FIGS. 5 to 10; [0015]
FIGS. 12 and 13 are flowcharts for an MMTF encoding process; and
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methods and devices of storing electronic data for presenting animated
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communication with a memory 24. Computer 20 may include input/output
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~ bemapirelatedinay communicate with a network 32, another computer 34,
and an electronic database 36. [0019] Processor 22 can be any suitable
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skilled in the art. Processor 22 may include one or more proces
ter executable codes or instructions. [0020]
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exemplary of an embodiment of the present invention;

[0014]  FIGS. 11A to 11C show an exemplary file structure according to the
format of FIGS. § to 10;

[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 2@, 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 28, monitor 30, speaker.
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processor 20 at runtime. The primary memory may typically include a
n cess memory (RAM) and may only need to store data at
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a part of memorg 24. Memary 24 may store computer executable
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be further described below. Memory 20 may also store data such as
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reASRDIR PR e iCE S AP e MESEPRCAITEN RIN Slesimiastprage
irRNIIER @SN et YRR IEONYEEN ARAH46 iR BleHRERISYOA3 ing

unication with ané number of input and output devices. The input
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nshaemotabls, dttieevolatile or non-volatile, including any magnetic storage,
optical storage, or solid state storage devices, or any other medium which can
embody the desired data including computer executable instructions and can
be accessed, either locally or remotely, by a computer or computing device.
Any combination 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.

['00211 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 also include sensors, detectors, or imaging devices. The output
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stored at different locations. In one embodiment, database _
[0023] Network 32 may be any suitable communication network such as
the Internet, a local area network or a wide area network, which interconnects
database 36 and computers 20 and 34. The connection to network 32 may be
made in any suitable manner as can 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 remaote from computer 20, but is not necessarily
S0.

[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



~ 36 may also store electronic teaching files (ETFs) associated with the
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memory 24, they may be retrieved directly from memory
manEsewirhgadieefigyred inank scilehiramaTrenanonihibe Welesteod
beesiglNR g fisaghing information for the corresponding radiology 8
O 2007/046777 PCT/SG2006/000310 images. The image files may be

[Or I%Liéivedl\ﬂutomatiég lrlﬁ kiy computer 20 when the ETF is loaded at
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insftbationsuithigle, when executed by processor 22, can adapt or causé
computer 20 to perform certain methods or tasks as described below. The
computer code may be contained in MMTF player 39. Suitable code and
software incorporating the code may be readily developed and implemented
by persons skilled in the art.

[0028]  An exemplary embodiment of the present invention is related to a
method (8200) of teaching radiology diagnosis, using ETFs, as illustrated in
" FIGS. 1and 2. | |

[0029] At S202, 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



scripting language or file format. For example, an ETF may be compliant
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MMTEF player 39, an MMTF recording and playing application, which can,
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GUI 42 for manipulation by the first user. As Shown, one image 46'ls
r‘?f@;ﬂﬁ?@d‘?ﬁd’@é)@ﬁ%wgﬁéﬁ% 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, 9 WO

2007/046777 PCT/SG2006/000310 as shown, a Keynode region 48 and

a Desgrintion. region %may be shown. The application may have
recor(ﬁgg%%c%%)&bea% functionalities, which can be respectively activated

such stitlep dickimgple ETECDatinmbnitartitésor a
<section head="images">
<image href="radiology_image.jpg™> Fig. 1 </image>
" </section>
</MIRCdocument>

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

[0032] At 8204, one or more refrieved 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
'recording 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,



playback button 54, the use of which will become clear below. Other
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coder ted in one application, such an
e R LR S
pdapbad:ingms;m the userafrwhnomhlmz»@@ms@ @I@hraﬁé%vw@aas ﬁfen
the next ste er ma sQ wish to
R SR e A G R R
owﬁhgékmyyadﬂsdmmmed Gtmuasiﬁiquft alm@é‘bédt&ﬂhaagéﬁvlgpg gt 5)
not show 0
,ba“%é%ll%'%trated m%l%%e ?Orh% g\ﬂ%ﬁgeﬁﬁ%%[%ﬁéjpg@gvementiy
CUQFMy@mmmgmammgpgataﬁmrAmoaﬂdﬁéiénpmerm @hile IT is ?i?t
I d of the i e. The user ay the
nlgrﬁ%% ﬁrgﬁg ?gf% I|splay ;a es ' Jhe @?’iﬂﬂ &ﬂ&%ﬂiaﬁ)%#%f)
intagriatesbimienefaplication)syichrahtintdimated a@plimltmdwﬁ;a@@tby”

I neous guentia
e AR R S Gl T
Mﬁht’i@maﬂa@ ainlorge|ay evhad mmtaeurm&dedrlmfom&wmgetl ?]\ﬂﬂ”e

ext, lation, The user ma nipulate the
e e e W R e S

drawing pad (not shown), or any suitable device. For example, When a

1903 ctors GaBdearRRcitedithe radiplogy ivaaesineayshisn he dispbayed
ot REdTTRRY @%%ﬂ&fts@@rgﬁﬁﬂﬁd%@y&\%yﬁﬁﬁgaﬁ?&@&l % 4% TV

audio component. For example, the user may also provide ver
If@?a@ﬂﬁ‘(tﬁf‘éhnotatlons as a radiology image is manipulated. The verbal
annotations may be recorded such as with the use of microphone 29 or

[C03sher Andiaosf BrYiRAAathmys sNPCRGE. 3:WHU2807 (04644
L e MR RV T L M
or demonstrate a radiology diagnosis of the image. The user may display the
image in different display states, such as by varying the viewport, window
level, zooming factor, panning, and the like, as can be understood by persons
skilled in the art. The user may simultaneously or sequentially display more
than one images. The user may selectively point fo a certain poﬁidn 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 examplg, 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

10



separate audio recording device such as a voice recorder (not shown).
For_example, the user may explain verbally how a parii '
W%%a%?ggwhile pointing at the particular area with a pointer éﬁ?}?{g@ Geoliso
The u I isually delineate. the boundary of an area
ool o, T RS S o Y el e
sepekaicalidie scopitingede dgesush ms@mngles, rrodrdtefnodiyiows) As

can be understood, a circle is a special ellipse whose major and minor

a se ma) r
fﬁ“g’z}r&éﬁiﬁ?’-‘?ﬁ’é@iﬂeﬁ%ﬁﬁ%‘%ﬁi e ISP A e s

otBrrERFbIOaRAINing & e toaniivigheraal oot Poirdeastth, as sirsen
7ih e dedhgons iRl Baiemeh Ayl G Aad BPyRatet

draw a polygon 68 to delineate the region 70. nes are drawn,

WiiselnanPERIEHoRmEcRb shRmRp RUdTbASdings, RIGRMSERIoNTS, rlizisss,
trigrifr i agnanis Ofi-aRmRalg 5&?&%@%&% Yee rgﬁgﬁemegméa 3

certain region such as region 72 with cursor /4. {003 er visu

Cheltis ARRR P SlinRBIsaRwiss Nl eiRcs axes aip eéeuved Iepgth. An
cMPEORTEGHHRR iB mﬁ&rhﬁgﬁ@g@fﬁ%@k’ﬁ%&%m&‘ *?H%%P% AR

. any and all possible manipulation of a radiology iImage that wilt assist the

’W@gé}mﬂ{gaéiﬁi‘%%*é?stahanﬁg pahbeiRaieiesl s sbedes sitieaptivftohigidight

itthe user intends to communicate. [0039] At the user's option, or based on
the content of the associated ETF, the display state of image 46 may be

ged,during its manipulation, and the displayed image may also be
[Oﬁ:gﬂgedl.gﬁf HpiEo8s %.*ﬁ,ﬁ?ﬁ- MaBUISEDMEY HeliRpRigdhe region
- 6nbiutines S aopitiEBhAd chaWaNYIgRINCES I BalIAS SUOMEMEYBIPRD. As

mentary, or _anpotation, is recorded. The manjpulation recorded may

e RGE SlE AW IR SR A PRI Y roa UM 15 kP B By Rache

regiofofRext UingiatesNIMRE einepirisutbmahbMbly incardgemMeyshadiser
migynsa (t)ed in,FIGS. 1,.3.and 4, as wjll be furthergtéesg:ribed below. For
S

t :

prﬁzltw{enég?daeﬁsg@& "SYIRLRUC AR FRAAD L€ WD SR dIBw but it is
understood that player 39 also includes 11 WO 2007/046777

0828 scadberotmsaionanipulation of the image is also possible as can be

understood by persons skilled in the art. For example, such manipulation may

include any and all possible manipulation of a radiology image that will assist

the teaching and understanding of the diagnosis or conveying any information

the user intends to communicate.

[0039] Atthe 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 itis u.nderstood that player 39 also includes
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a recoding and encoding portion and can perform the recording and

encoding_functions. As can be appreciated, the manipulation an
W(}ég%7f i‘r?%%ay occur simultaneously. The recording of the maniy %%?8?{009310

B Ao e i
fabntiginsd ﬂt_adan @W@i@gt&d,lﬁ%ﬁiﬂﬂﬁﬂ%@&%ﬁ&ﬁiﬂﬂ%@ RS Clr
isplay, such.as op,, computer monitor 30 or on the monitor .

B P0G S AN R A siged Uitzing
aepityhia sonhﬁ]ﬁidmi@tdkﬁem Rtoringneckekite) WQH%%xceFtioré

r i0 Vi aching annotatiops may be replaye
SR o A R e A et ale B et 24
Isest Misisally theonebipbladioneptotessodiamedbvisoalc dﬁéplﬁ]lﬁ,t)sbg"ﬁw @t‘fla
' i t bodiment, the audio and ,vis tam e
oS 30 A R R et i 3 SRt
immmwyemmmmdmi? amaugagﬁim‘mt@g@di%r é:t

' ' ' The visual.data m ecorded an

A e S B R e Rt R Toou
anneEIoNRh e RIER epégybd storebronausindry e aegisii Sthelmvtile may
. i 3 datab 36 t h .
AR S A L e Ve e

netwo can pe apprecia
dateregvibrigtaretvinisaperatelfilassioragthepasabeditheptathgnnigio and

' ' , | i diments, th
B e B R R S M R 8L et s, ecerpisee
affthlsr e [aocofdingXprapy carithbiscte shinkyas, dratiudimg Ghobakendiynaiay

i TE. MMTE 12) to playb the .
o g i PR AR T8 L B8 i B et
stpfechasaipidingon srbems desgritetbbeigudiasedsequibeciiotimmge :

frames that form animated images for teaching radiology diagnosis. The

[otpda] for Aies210) @88 IRMESTRAYRESIRRAI s 5ol VMMIESs The

ﬁ{é)044] As discussed above, it may be desirable to reddce the size of the

P fisohsalsaaitian iR rampwien 34« siatabarmREasteh asterangh
nEMBIRSZY AEa AN RSGBNeN ShBIRFAHYANIEHT D PRITTRRY

12 . . '
more quickly and will take up less storage space, so they are more desirable
in many cases than larger files. In some embodiments, the MMTF may be
encoded in a way to reduce its size, as will be 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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WO 2007/046777 PCT/SG2006/000310 embodiment of the present

' jon is related to an encoding scheme or MMTF format in
W{%%\éﬁsﬂ’ggéﬁ an MMTF without reducing the radiology image régﬂc’)}{ﬁ%%@ﬁ 00310

B ' ' Qn. Is.stored separately from, but in
éassociiﬂﬁ%%ﬁ%?ﬁ%i%@ﬁ%@ or t!ggggﬁlgelga?fgrgai8@%@%@%&8%?8@ or
MpARpferm ferdgd ening ibeisizaidfem bidEBRv6iB6UNmdDeistpthd iadiology
RGO RANGMMTF as is, without further compression. Manipulation

data, which includes display state data indicating the display state of each

@%%ﬁaat any given time and annotation data for reproducing the teaching
tiol! MEIWRW e X RBinylplinpfaiarifsiowdisapaintalydmmtout in

sansigatohhetViMg mage @f@t&t%@%ﬁ@iﬁm&aﬂyagmgfga For
voxel-by-yoxel basis. During p aa/back, each displayedframé& is

|
AR eE I adp SatRusiiiny e ftnt datalanse @hmmydesisiariedie a
SoeltpLIRG RN PRsagilamo i AgeRe CenRIpERSo m&R@mﬁ%

~ Far a given frame, the file may contain a radiology image associated wi
which ebides iy <iele data nuleating haieaivirinte of sribdrsage at

drngiherr dihiel ey EPp@aSde Batd st RYBRbHLKIRY IHE LHBRS Aalhotation
annotatign datg. associated with the frame to indiCate what tedching
B NS 0100 SBRRRR Ba% R By B SRPRigEetReRdDg of the

MIMTECHTidcon BRI f ame PrRacphabie sbaRalial eRe periative A

iginal Sﬁzgen snapshot. [0046] In this scheme, the manipulation dat

n&&% sHAGLASPIRYRY e R consbuciaf by BRIireReRIDEABRATEtION
itrdivlgysiroegss fromeisisplanislidish st oh REERISENRERSord and

store the. complete image data for each frame to be displayed. For
QUSR8 mgs, TriagE % errniftamadine Himeey eaptaiics
radinjogfytheageiakngyineg wiRtmBaRind the iRy dtitsuigetibiated
a}ﬁ]sa%aft% ;t}t‘nstlrria%e aoiat% wn&fﬁzich frame that is to contain the radiology
WINLEE K33R hiDtiertsaqw tha RAQlpgb inaes 8 i e ésaiaaddn b
ggherdfmmda@limkgwma%ga[Qﬁéa&iémmimﬁ@w&ﬁétﬁﬂmﬁﬂmé%af

r images,are di ed in the proper sequence, optionally
R TR S o ey RS HLoB o ISPz BR RBaes thrseby
pradistiyy acagydaterfamat iteagicsstizatRnéiaytantially representative of an
original screen shapshot.

[0048] In this scheme, the manipulation data may be structured to reduce
size without affecting the resolution of the radiology images to be displayed. it
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 radioiog'y image. Again, the file size is reduced without scarifying
the resolution of the displayed radiology image. )

[0047] As can be gppreciated, when the frames images are displayed in
t_he proper sequence, optionally synchronized with the audio playback, the
original 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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reproduced. When the audio annotation is played in synéhronization with

- (%%037%%/_%2007/.046777 PCT/SG2005/000310. anlmat.ed. wsi;@,}}?}?z%ﬁan 00310
he second user is exposed to a learning experience similar to'a livé

G ] j ching .and.learnin cess. [0048] To .
e e O e P & U grerionce
siviasde @ durtinciiiaftres enltafthg . thaddicHDRY@hdridhisexeprolsys.
scheme, the visual data and audio data are stored in separate files. The

temdata"mﬁmh@ﬁtm%ia,aﬁcgﬁyaf%%@%;g@; éghéﬁ]g;%ngLﬁUdio

files. For example, the audio file may be enco usin
afleqdingds disenesed Aot nitarsiereosnipdriGBingtethnique. As can

be appreciated, the GSM encoding format provides a high compression

[0049]nd dn drdceniahiplayciouAiyt iearhyaarrditionied ﬁéﬁ‘gﬁésfstored
. 0050,%;:336 %/%Jeﬁ_tﬁ%;[g#e %as a format exemplary of an embodiment o
"thEShRER et HE IRl Resiuiediidacasentigrmbiataimigor

i for, te Eiam@lij? ?. dia n’(;f;% ésggﬂygr?ﬂg ?esents ﬂ%ﬁ@% the
R B L S AR i e S Mi et ieaboiaams
odu ibg Hppreviaipt]aie CENheriBIAg MASNHRENERY ARG dMbression

r%\r%)%rg}]o go. The ¥i%ial fil .contains IEata for constructing, these frames.
ENhATHARRRAREE Fpia s piivier irgsbing reinkdiosk diagnesis.
"~ manipulation of the images is reproduced visually. [0051] While the visual

[OR5fay sidre visual didefithbdermtdroidhestéensleypitineerBERIMEHOGF
ind..The visual fil b fi to as,
e A R T e 8 Al B PiR s feng deta
fonsieavsntislyolispiagngmevimnidiiags 9yt SrinTiledPhages for
.l . af 4. Vi td 86, an Im Table
N e O e B TR Tt Re iR AR Stghor. such
amibp rnes shoxanmhilGiay ardr 4o abaypiadisuiar date stuvioky thdor
| L be indexed in ar )
it IS AP ARt ST 5 Reer il the
visiph flerrentains data for constructing these frames. When the frames are

- displayed in the proper sequence, the original manipulation of the images is
reproduced visually,

[0051]  While the visual file may store binary data, the format of the file is
explained herein using text for ease of understanding. The visual file may be
referred to as a video file.

[0062] Asshown in FIG. 5, at the .top 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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14 WO 2007/046777 PCT/SG2006/000310 [0053] Magic Number 78

indjcat e type of the current file. For example, it may contaj i
wd g VAo

indicating that video file 76 is an MMTF file. [0064] may

in the title informatiqn. foy. file 76, which may be a text string. [0055] |

OB oo SRR A ot YoP b pribecis e ey Fro e,
it sigyitheantainam sititng SMIMTH thiadieating ehae iz d-filccreusRia, MIVKEY file.
node may be a point in the sequence where a new session is started; or a

[opeuyracivingied imateindis LB ohansLANNABRoN S Aded 6L 5

ike. A teaching’session may Include an’in on seégment, a
teybsHillion segment, a diagnosis segment, a conclusion segment, and
the like. Each of these segments may be a key node in the teaching

[09%%5I0n. {&e Meua qenIdaiiecanthliey dade S ireH REYVidsia Sy, fal ge

user, to quickly access any particular ke¥{node in the Sequence. Thus, the

|
QRS RASIREGasE aaaitionipait i therk aRaspmerisddospraBRigoa

kéhatol iNaipDecs POIRETHIRY seAINHIEUN LSS or 2
such gs through the key node region 48 in FIGS. 3 and 4. As can be

ne srsiplpsicahimages dustdisniavesk i arvAapviatisniiaddesme the
likemAadiehiig. AssAED Htdude -8AGHERINBRGE SRt Si8Scriptio

inform tiota,about the key node, including its node name 94, time 96, an

SQRUBEMHR eI IBESRAME s GRIGHIS B HRgMepteaaddhy ke famsd of
thisekaaygnesitswhishben keyfpoaXamEe HakAMSIaRsioRerRENIgN e
age", 'Diagnqsis of Image", "Conclusion”, or the like. Time 96 contains
taﬁ%i%&‘éi&%yi ﬁ&fiﬁrﬁ(&ftﬁé BlayideA WRhEok& URBHLS pdskhnacress any |
patictHEskeycoNEin thivsagiiende thedeXmotePRodulishAARNgsad to

._String. The cantent of Description 98 may be displayed while the frames
index S Anak e SREyeRda e ainetl Sphet TRnisioase ase Ein
cafvehieitly st esskan)0eq] rvaaairatapinelicatomiBaghanendy pygder
of fraggs tg %e%dés la gg er uni%time. For example, the frame rate may
reQIoDd S 55T i s 08 CEcBREPRTESIAIRG e KA RHRCARIR Fate
opetionlalchrit enaycibéporaliten of Gisnid2ge0s RN AL ERBWAGRA! It 6, Wach
_ké{}sr% 3695 gﬁ'{w%tores information about the key node, including its node
name 94, time 96, and description 98. Node name 94 contains a string
representing the name of the key node, which can be for example
“Introduction”, “Description of mage”, “Diagnosis of Image”, “Conclusion”, or
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.

[0066] Frame rate 84 indicates the maximum number of frames to be
displayed per unit time. For example, the frame rate may be setat 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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recording a snapshot of the display screen is taken every 1/15 seconds
ed, the frame rate for playback may be 15 frame
W@Wg‘%gm%??? PCT/SGZOO6/000310 [0057] v|ewporfpdﬁ?§§§%%’g°0m -
r mes or the images to be
1) splgyed%é ?(%géln%%g 8t§ ﬁg% ?sﬁg lga @&5%01%933
frdswimgrdiitimyes 4o heabmmmdmmewplbomewmﬁwaéﬂ%
Aviguin 3D ima V|e ort data may. contain a height
ré%%)% W%@]W eﬁr\éﬁl‘gg%%wqﬁd%ﬁ%ﬁ?ﬁewp t'mm&]}‘ YiewRagdnayatse be
mpw@@r@oam Winstoavedriviewing alﬂiagmmjﬂe %@Mﬂsdm&ﬁiay
k& lim to be included in the frames.
R ST et e e
amageammmmemmam one or more image entries. The image
entries may be explicitly indexed such as being associated With

[6OSBECUVAI ISR @'?rﬂ@%@i’ﬁﬁﬁt&eé@@%@gﬁ@ﬁ age data for

implicitly indexed as they are sequeéntially stored in a n one

%ﬂfﬂi%i?ﬁéﬁﬂaa%@taﬁlwebcﬂﬁdmmamraﬂsniamerdqtadoeaanh
réaﬁjm%ga'ﬁégﬂqg%f&f@érﬁﬁé%éb%@ﬁﬂﬁg’%ﬁqﬁﬁ oﬁqrﬁﬁg able 88 may

embodiment, image table 88 may only co age e or Images

caniinens BEMRIdRISetdathd he pnrrsaaniierhey denexplicitly
RSBl S DUNEHE BitASAAGHH Ad LBl il ARl accessed

by the user during the image manipulation process may no

Alieteativeby thrilrrep riddes maykhaimmiicitihindexeding they anzoding
SSHRAHENMRE LPRCETRIYR t@ﬁ@é\%rﬂ% ern}‘ie’lggﬁ%!ﬂygg A5 Hdhtain

any particular image is to be displayed in a fr us, In one

Y 5 ﬁ%abreﬁmwalémeaeafﬁfaﬁmgumemmaw ETF.
irligtasthBlowvaretFermAa8 R/ 88 RUYSIY ﬁ"ﬂjnltg ries for

recorded in the video file when the partlcular |mage as act aII een

impges dbat Fintmbg dispimedis 6@%85@#@&@9'%@@@@%&@%@@t a
paeielest brbleniseamMRInie QHEAatPage Wﬁ‘%@gctyéﬂ*s%&@éd by

WhICh will become clear below. As can be appreciated, an efmpty image
e RPaGUENR @&Wﬁf@m@g@tgﬁh@w@éwﬂx 3Rbhe q’r‘iﬂﬁ@"ﬁd until
thepgestrs todaleicigR 28aaR%S 439 encoding are performed

concurrently, the encoder does not know at the outset if any particular image
is fo be displayed in a frame. Thus, in one embodiment, an image entry is
created and indexed for each image listed. However, the image data for a
particular image will only be recorded in the video file when the particular
image has actualily 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.

[0058]  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 se;iarate
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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102, a length indicator 104, and contents 106. In this case, no separate

Wd@&gmﬂl X number is stored in the image entry as the imaggcel%r%%agg%r&mw

sequentially stored. Access flag 102 indicates if the current image

ring the regorded panipulation process. For
B s o S0 HBeSE ok GEsarBrRs ade
andydb@suten A hdsench Otragohgle hetresataysed uaed indRHWRENAY
: a[ﬁa&;got. Other toggle values may be used instead of "A" and "a". [0060] If
the original image file has not been accessed, no image data will be
stored and length’indicator 104 and Contents 106 may be omitted or may
[6BAMin nif theLriginehimrgedilecbatewi beenmrraaged i fnageadss will
rogyr | e the file size
P O iy NI e
contpfanihtiala. s kas g@eapaé@ iated, nijtinginagedeta fardmagetathat

relndisaring, e deacil fid e RARGR K PSR Th HIDRIEOLRYIE

and Contents 106 may contain the image data for a radiology image to
ngisaiigrt dhe miavhagk ebiberspeordembieessionge may be copied from a

still radiology image file, which may be retrieved from a medical

[oegahaself The dmgiaglfihage fisass sdepdictegad hedgiRTRRrSsdR 168
ETF. The.image data ay. be stored in its original format without any
YN RSP LR B G el B e RSl A 16 a0 alicypnasge may

nbavseny SyltshleninepnieiiA0m aadicatba YRR EEEaI{ AN Y. or
HDR/IMG), Bitmap (BMP), Digital Imaging and Communications in

AR HE AT CRAYETh LR SR SR QLARdSIRGY mage may

bEhotsigdifrbin BxiRrtaddleyp Hag& e REGcRIAGy DRI RIS a

Graphic, (PNG), PNM,.PPG, RGB, RGBa, Silicon Graphic Incorporation
M AT oA E B i HRRYSSRY SRIIRG Maybe pRatenaed in

them o ! Tiae drivtisel chatgeneinyeanasohsd e BYIRIAG! xRSOV SRl
f b sgrd Cge endsfig)g‘oﬁ whether the imagﬁl is,2D or 3D. [0062] Frame table
o0 raTia e h e SrHRab ALY ﬁgﬂfe%q@vaéd[aqgwmaaeamay
hatedimey seifableimags fustiate thitliding BecapBilaReALY(AVWY, or
HDR/IMG), Bitmap (BMP), Digital Imaging and Communications in Medicine
(DICOM), Graphic Interchange Format (GIF), Joint Photographic Experts
Group (JPEG), JPEG 2000, Portable Network Graphic (PNG), PNM, PPG,
RGB, RGBa, Silicon Graphic Incorporation (SGI), Tagged Image File Format
(TIFF), and the like. As is typical, the data format of the image data may be
pixel-by-pixel or voxel-by-voxe! based, depending on whether the image is 2D
or 3D.

[0062] Frame table 90 includes frame entries 108 for image frames fo 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 Annofation Table
120. When a frame is exactly the same as a previous frame, the associated
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108 contains the data for a frame to be displayed during playback,

deﬁ ?HE&PJ sequence number 110 and a Timestamp 112. If %&ﬁ%&gﬁ 0310
Isplayed is different from the preceding frame, its associated framée entry

[ ifi data for displaying the, f : h
T IS RA SR R S et e o ARl 52 88 an
29250 0% ?ﬂmﬁémd@gmrw lsém@&za%iggmgt&ﬁhenﬂg@@aﬁlmr pointing
- prev a iated 17 W 71046777 .
B B I S Atk e RUmAR! e ey v
Aszandeapprediaiediusing adlgpreqeiintgriartissyayoeanssigniiicantly
@%@q&g%@&g@ter pointing to the previous frame, such as the

sequence number of the previous frame. As can be appreciated, using a
ﬂa% or pointer in this way can significantly reduce the file size. [0063]

[8RBBEn cSruHmRGEINg er Kl e sastenrriivdexgnticatingdise fasities
pedhRemittsantrnsaRidhed Wﬁ%ﬁ%glﬁp@%gﬁ%ﬁgﬁg&%g uence

numbers may also be used for random-accessing S.
PHRRSIEMRY Blsm R asedfier fandammassrssingrihediensese displayed,

and may also serve as a sequence index. For example, the first three °

[0os4]s inThestanpteiGassInadive aeiFRlanaridtRmdietand 0.3

diejond . In %ﬁ\}gcasﬁ? the timestamp for the first three frame entries may
RREYRYLBNHDMURIES 5PYE 35 2 SRF\PICH RHRXp BYbaXRMAleH IR dist

timay faisifagies suimeribeaneq B eiprilap HRMaseHAVEVED 2 and

0c%rta\in fr%m-?s tg'iay be skipped if the total number of frames dispfayed per
AT TS BBl a0 tesirinmien e disst dvse amesnifiesmay
hatenepeictivesveifeis osel BLO.Q HAMEBPEILARRPPhAFSCRCIRERGEL RS ay
btim(ﬁsstzgn% 12 franies are to b?ﬁdiﬁpl? ed in one second, the last two
fFarasth @%%nam Y RPCRIRIRR IRdNE nNeBiamP B e RWR N 9br i Games
nwyth bin ﬂmﬁmt'd ; ﬁg_ehtammgnﬁmﬁaﬂeaqe@wmgga@cbaﬁmn@ HAPReds
codes an s the frame nqt have sufficient processing
S B R R e TR B halEnCao B ITR Sahenrate s
sehs, Iihfitingethpenariondh andrieoedifigrie shispavaeniny $2epitdd8are
ing;l etter animate e uence. [0066] The time 96_of a
B R B S eI R R Toiies ma be‘omitiea. The frame
rate 84 may be useful for avoiding certain playback problems. For instance,
during playback, the computer that decodes and displays the frames may not
have sufficient processing power to display all of the frames if the frame rate
is too high. In such a case, limiting the maximum number of frames displayed

per second may resulting in a better animated frame sequence. -

[00665] 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 fo 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 usad.

18



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

Wﬂ%%g&;pme. [0066] Image Number 114 is a pointer to thePi 2@&1{%9310
that contains the image data for the radiology image to be displayed in

' ti ) include the | index of t levant
T e e A A G B Sleleiaig i the
dinalgy sintg afdhdedialdgy dvageIoMRAHSFEY R FSGRaRGHMBhy

y/ ti tain displ e data indicating
A e R B SRR 0 A R W
effspiaysuchaddratenmsint kitecdatdisdesntng coemer oitteeofigvort or

i (sych.as In terms of, x-y.coordinates of a
g A e S B0 o o180 e oran oo

) il Qger aisscale image dinet boig himesgrayic caketizraad dhfsplayed

alg! ispl [ e may be. automaticall
R R T e I A G R
raRgRly seliserhtd gy thentisniay stelie atateofitay covtiinuam Widiteogwthe
Tefo]] r e ' indow.scale. [0068] Cursor
e e e e o ey i e
to be displayed within the viewport of the radiology image, data indicating

[BREShapdrae lipsmiaane! 48 prajeenuiainisdatnmen figgshidicatingusatber
KRR W@%B%W%%Tﬁ%5@@%%ﬂ@§ﬁﬁggﬂe. data

.disl,§layin teaching annotations, such as annotation items;

ndisatngste shane Ridisoeny sadgdmdiselavede apditheoperssn position

@@ﬁ@gﬁ@@@@gmﬁ@ggd in an annotation entry 122. For each frame
entry, there may be any number of annotation items. For example, there

e nQ annojation item, Qr one or multiple annotation items. In one
R AR Sy 2R, RO Fatd 196 BBIR eghine
amotations ssunhatoareTstitoadtapiaies e OUPEriEYEe off 1he uBResOf
. tation items to,be displayed in the frame, If no annotation is present
e A FEtALoh At AhAy BUh fREe 0Ty PRScHoA
aRnptation entrpté@Anfitmeaech ané diffeye théreenay aRGTITHBREAS!
AR M FRP SIS, FhehS MY e 155 anoteon item, or one or
multiple annotation items. In one embodiment, a frame entry 108 may contain
an indicator indicating the number of annotation entries associated with the
frame, or the number of annotation items to be displayed in the frame. Ifno
-annotation is present in the frame, the annotation table may be omitted.

[0070]  As shown in Fig. 8, an annotation item can be of different t‘ypeé or
shapes, such as lines, arrows, rectangies, 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 région
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 annotatioﬁ item within the region is
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the like. [0071] Optionally, one or more annotation items within a region of
7 y be selected and grouped as a collective by a u?@:” 8?006/090310
se ecteg region may be marked such as by a box or circle of broken lines.

«Thu special_type, of anngtation item be included in the annotation
SR R AL ARk el R A hator
circlg thelfuclendista tfrboenriines égidistingatiindrerrhatevenabanedaiioon. As
o ithi egign is 19 WQ 2007/046777 PCT/SG2006/000310
AL R BB ER MR SRctar Foman T, et el Ripach A6
“whicletelbrmeatiorofteneikdn fheesetriatisting bispfoomssatb yoib afvanjaiey.
. e [eci , the selected region, may haye an itable shape.
rdlafe, S S 3R R S AR s PR 8 ApteBeeTpearion Wi
abidhecanehiation ilestariodt.delrutbrelyo s caidotial dggeckbyibeuiser to
t 1 ' he anngatatipn items in it. Alternatively, a. )
o B A e e b SIS A R LR B S5 st i the
atindérsesothisyopevsendusiilietha eheoding\Wwheretsistheekedionmgs ikems
i 4he. I items_may be cqllectivel licated o
e R e B SR B SR S e the
ufgoebh Aselgtiivatientantry 122 may contain a Type indicator 124 and a
data section for the particular type of annotation item indicated by the
L an notgggﬁﬁgrmﬂigwge@}%dic tc%J 1 %ﬁr%a%? ﬁ?}ﬁ?@ﬁ? t#?eg a

dataseetianiontie prlicdaidvbr olirprjaipmismdndieated bisthesTape
iefidator i e HemMisRmed TR LI SolyPS g b’;&?ﬁﬁ@‘ afﬂé"éﬁn%qgtﬁ;%

. on. A Select flag may also be provided to indicat ny item is
't%mé‘ét@d‘.“ﬂlﬂéﬁ%r‘mﬁ‘?ﬁ@ §8I‘£@f@d¥, bensay toe Hismna/be datasejioomay
iniLidBseles R dRMIaTRg PRIAMEIerCRctrddiRuaXBe Nipighierhaody

may be associated with'one or more additional displayed objects to

arrRibdfeeihmeriadicierdnae e st B “oank §oRieraSeleridiag snadalso
bégiReRiagd ndraityiihamausay O3k Tasdata SRfign danidifferent

t pesgf items may contain different information depending on the item
se%;ige

oft avhidispianed diffarpatly fom an unselected item. For

instance, a selected item may be highlighted and may be associated with one

W

or more additional displayed objects to indicate that the selected item can be
modified, such as being re-sized or relocated by a user with a mouse.

[0073] The data section for different types of items may contain different
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.



line item 126 may contain a "selected" flag indicating whether this line

W(%t%’w/&g%tpe selected state, and data indicating the color, thi%?/%%ﬁ &g&msw
he coo ‘f 0

rdinates of the terminal points (e.g. in the form of x0, y0, Xi, Vi

Y e

adeclavglédyperaycoatiy dasoldtheintiRty ity suication stines, isoksientien

olor, lime thickness, and cogrdinates of the terminal points or

tf\ﬁ/?}{ﬁcaessg,zc%( 9\%@&%’%%6%%& 6/@6%%‘?@9%075] A rectangle

item, including a square, may contain data for indicating a rectangle type
[R84& as Hy ellinsaderr ndvdisp aicincieatnsycototdinaats dondsdicating its

' b idiE P ight. ] li ite

tﬁﬁ?@?ﬁﬁ?ﬁfﬁ% e e s, 018 g fere
cRarginates otabascbaint, aavidihoanst aiheighitkibshaseqdinttesdtii and
P e PR, o S MREa LR A1 iilispito e
cliRpedePsdinpfrusddTvadheelinpeisidetinaddinsaabbappreciated, an

MBRECH I3 ined:usi [ d.the

L e e K e R R R o

apdARATAXE® of its type (such as by the letter "P"), its selection status,

color, line thickness, and coordinates of all vertices. [0078] A text item

[007YJcontaipsipgRintésatiHaytSRtBIRIEHIAGE RIEST IRIGH (2ushSRliRY
statys, color, font, coordinates for a boundary box, and thé content of the
th T b e B PR S1A S SRR T { sk @i someinatesr okl

vdytieeisuch as by the letter "S"), selection status, and the selected region.
For instance, the data may contain coordinates of a start point, a width,

hei f. e x region. [Q080Q] As can be appreciated, for
E each of -tﬁe%%o‘\%ﬁg}g%i%%%{) Irrl'n(](%g?ié)'}[u&ﬁgﬂée ﬁfﬁﬁﬁ?%%yﬁggﬁi %dhe
lefipove s seitictimn sdadesineotbe fropestiesddfates for a boundary box, and
the content of the text to be displayed.

[0079] A selection item contains data indicative of its type (such as by the
letter “S”), selection status, and the selected region. For instance, the data
may contain coordinates of a start point, a width, and a height of a selected

box region.

[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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the annotation item to be displayed. It is not necessary to provide data for

W(i/%iﬁﬁe%(?%ﬁon item on a pixel-by-pixel, or voxel-by-voxel, baﬁ&/@ﬁ%&&/m}osw
en all

the annotation items in a frame are the same as in a previous

j I i ly a flag.indjcati his the

AR RTINS SN S Bt B e aavetabn
008} nddheraruaticiatedetforannewdtioarabindprcaritanaideefontie

j I ti bol. F le, the
pilliepl i RS S
GeRiatoatimfaaaniincietsinpblhodencanmulsitosy rajpob YW taas dhe

QR : in data for th let
R Ao R T el et
tisaingi it weatlldbrppencieakihglgymbel todipletefeymisthriNbdiniiein real
tﬁ%f%&%l&ﬂﬂ%&éﬂlﬁﬁrﬂ%esé’%%még the correct sequence with correct
att

timing, it would appear t e sym |eIS drawn from start to finish in real
ime,_although each frame is a still image. [0083] In a specific

IR0 dimihe spesilisambgdiment: A exemmeny MMTEuiletbasitivs fateh:t
stRCHES. emsaréféaJirpplésqunﬁ%&@@@tstﬂg%én%wm%éﬁr&%@oﬂ% ga/?éssﬁs

and entries are indicated by boundinﬁg@boxes. Thé numbers of data

SEfHRBS AAleR AR entiss arercatediay upding ovea] Rescanrbbers of

dﬁwmﬁ@é@m@@@@émaa@%@eﬂ\émwé}@daigsjﬁafc?g&play using
the MMTF, a suitable MMTF encoder and an MMTF decoder may be

068, [0085] As can be apprecjated, to create or generate an MMTF and

L prels?l)nt 5 3 %%Pa@%@f?@?ﬁgam%‘r}"%ﬁ% |SRAGFREeA bl Tananghpresent

aMiéFiBydeshethen Vil usetitabld AT o 88 arar sAAVIRT RORRISSer
t%!{r%%d an% parse a teaching file that comprises a pointer to a location

m used,. . L2 i : ) ,
where aradiology image file is stored, to retrieve the radiology image file

from the location based on the pointer, and to generate an electronic file
[0R8PY oredsarrirzg @paiteiatet] itnayeatatarcgpiesdteranidiolrgy present

i ile.: i d at least | '
8 SRS AT T e

- MAkdrodred e idaaeeahalenoedeiveaypue datapted to read and parse a

teaching file that comprises a pointer to a location where a radiclogy image
file is stored, to retrieve the radiology image file from the location based on
the pointer, and to generate an electronic file that stores an image table and
image data copied from the radiology image file. The image table may be
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 combuting device is adapted to
generate the electronic file. The encoder may aiso be implemented in part or

wholly using an electronic circuit.
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indicative of manipulation of a radiology image, generate a frame table

WO?%%%M?H he input data, and store the frame table in the elegggm&fg&mosw
e encoder may be implemented using computer executable

j ti ich b d t ydable st
e e e M e T
pibocontbeigatss @2Rlillaptetad igdhiaade it szerome Blesdds opens
be i ted | t or_wholly using,an electronic

R Bl AT S5 6% s b ey s Ot
Giptin plleir,yemhdmb_l "rﬁ?wma}eb@m_ ke ggmmgm?dgmiﬁmmem?so data

illystr in .12, e encoder, opens . an
R ot R R At ool ey W i turther
degriivedy [ he deddl file willbbegeanadifagistoingbavdiediatid he audio

data may be processed according a conventional technique and will not

i+ - -ording a cf . ! g
o A el patlil K AcHe W Al KL b BRa N LR esle i
stpiadsiopeingtanses thscatrusiuse ead reamesneinetativbeavtinbkes noalebe

dBTHeRD I EHRGEI P REQSIRNAY Lefficting FaRlcalan. ARdREe R for

user_ selection. The key node table Initially co ey no

selepyiopufing keenederiahlp anasenddaliigontalenmbpy slede @ptiytidiaing
tikeveReRRiep B nen PeRRRa! e istrahkeBRis 23mARARY UGN ALIGIAe

data such as description for the key e corresponding key no

PepRBRiedHish etdmunprimaapesond enier agdiionalydatasichaskey

g vi - e ioh the
e R B Tl e

&8N N iBblsetubich Ay senein thrkrhnerase eyl eesrpiatefault
p@%é%@ﬂ@d&%ﬁ%ﬁ 1S eV =R WhRh BB ALy niigy B%H@Iﬂg@%ﬁl%or‘ad :

may be obtained and stored. [0089] At S228, the"encoder creates a partia

' e tahle aining image ‘entries for all the radiology images listed in
4 TF.Bﬁh%ageﬁ%ﬂ%gggﬁ?esHﬁb%&grﬂf ArEARRSSs RS Rileshed
aidageréuiSherflaancactessdpdavbiahistauibodnitaiieaidg o' s QAL

2 h h its | T th or another
b? a?’uOSetr. zen%grq e,r\tr!g\ﬂp%\ﬁe}'rtz olprﬁg{:orr? rr%ay%,lésttzj"lg*tained and stored,

[0089] At 5228, the encoder creates a partial image table containing image
entries for all the radiology images listed in the ETF. The image entries are
indexed and are each associated with an image index and an access flag
which may be initially set to “a”.

[0090] At 3230, the encoder then awaits iﬁput 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 Hlustrated in FIG. 13.

[0091] A fixed number of frames per unit time are encoded and stored
-according to the pre-seiectéd 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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computer application and creates a frame table and completes the key

node, table and image table based on user input, as iIIustratedgi Ing_ 3
ang(yﬁélﬁﬁ;(ed number of frames per unit time are encoded an Q?o aye/oensn

rding tq,the pre-sel d frame rate, such as 10 frames/s. Based on

I TR S B G o 9 AR S5 B PORRS2braals,
fisunk eatrgvieryrOates éﬂd]fdfaraﬁgﬂwfréﬁ?%ﬁﬁé@a@@@@@ﬁf%HL0092]
As jllustrated in.F1G,, 13, for each captured screen snapshot, a frame entry
b A 2l ASOHRGE BLTBE Lol LTS TR AR A
tiﬁimsathp (‘;nea:]sehmiedmdmlbmﬁﬂmw%ftgﬁﬁeﬁﬁmﬁh ﬁiﬁrynépémgﬁaélﬁptﬁred,

sp stored which.indicates the time of the snapshot is captured, relative
A AT T s B
snapshot is identical to the previous snapshot, a flag indicating as such
[088¢be stbike snapshiniisddanticghiGigpedous stapsbataaitag to be
: ' il | a I If,the
e L e e M sl e W oo

drigenantl tochaslomet. GihpavireentdiliarssefaTastereckss flalpinsthe

corresponding image entry is checked. If the flag has not been set to "A",

[Hi08 410 sew@mgsbpegna@%.ga%tf%msiﬁ%déqlaaabi&@%waé?aqéwfed in the

corresponding image entry (at 5238). As now can be appreciated, since
Cﬂﬁéeﬁﬁaag*@atm%@%&wﬂt%ﬁﬂ@kwt&ﬁd‘rﬁmcﬂﬁaga (Aidederdhe
agied fiadraMmRERbiRs %%H%ﬁﬁ%%%%ﬂé&?i?ﬂ{é\’ﬁét‘gg\a@%t

initial image table at the end of the encoding session will mean that the

bRRIRELIRAS dtéseosetaed Hiriimass Aefdorstheradiniony image will be
sRIEiEH Wl asﬁeégd@ﬂm@%@@eléﬁttﬁz_@ﬁ 8By EABYRNINEaTHRPE entries
|

for un- accessed images are kept in this embodiment. If the access flag
aRBECLAlgHy Shss e inpge eiiEsa AtaRAnea v dmed ppd dhe image

inii66538¢ 8itstdhan FRIRGS RO 15'aTR @AM NSRRI PRABERE from
The encoder can then §%l%)ceed to the next step. [0095] Regardless if the

i iikah o3k irhic.at e ond et e sirgdind gessivshwillioreandinal foe
infigeneaiifesaay keinbENeeGAAdRIeIaLIAbRY oA in the frame entries

will need to be adjusted. To avoid such re-indexing, image entries for un-
accessed images are kept in this embodiment. If the access flag has already
been set to “A’, the radiology image has already been accessed and the
corresponding image data has already been stored. The encoder can then
proceed 1o the next step.

[0095] Regardless if the image has been acceséed,'cerresponding image
information and cursor information may be obiained 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
deséribed above. For instancé, if the radiology im‘age 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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explained before. [0096] if the screen snapshot contains visual annotation,

Woa{{)%%jﬁyon table is created to store data for displaying th%éz,%&%g%(mm
(@

, as described above. For instance, if the radiology image’is
isplayed and, manipulated on,a computer, as described above, the |
THR BSTAGR i FIgEOI BT G 5y DERRRGRS SR i the
sﬂ‘@ewmph ehanyl'htmttlﬁhéafval nr% anoti9 mm@y]@a?ﬂwmms Rpipfobydter
that stores, the current dis ata. 24 WO 2007/046777 .
P AR OB L SR PR FEERE e i Burrenty
displayed annotation in the screen snapshot. Thus, the frame entry
[M$Bhthins i enapsbatatotainsproduciotatit o easmotetibio ftéatdesisown
cl%’ét@ﬂ’ screen at the time. [0097] If the snapshot contains no annotation,

no annotation table is created. [0098] The procedure is repeated for the
next frame until the encoder receives a signal indicating that the session

[9028]inisH&e pooosis repeaippiasitied artfaamsoveti e @ngoder
rdE1088% KIgraAEicHRING tHi fraaedallt Rad Migasy one annotation

table are stored in a same electronic file. In different embodiments, the
tation tables may be stored, in other manners such as independent of
(GRS o £5:600 BerpRRES SRl W@&ﬁ&%@&%&ﬁiﬂ@ﬁf@&%ﬁﬁi image
talblastiseframé thbfecand anlEastatcacho RERSICRIEIE Wit 4R dadnio8me

SRR IF i A EE] B R A ADTEESHP AR b spced

inamtmmh mmmmmamh ' t&ﬁm&fmni@lgﬁr@@efréi?]f@%ﬁiﬁeg. in
further save storage spagce. Thus, .in a different embodiment the, encoder
Sm‘%/%!?é’f@ﬁ’i*&%%é% HATicem i 2h mﬁiﬁﬂ%ﬁg%ﬁm fhiiigs are each
asssciatetd witishiwioerticladiplamyertadsevdibpleseddarnnadinentsaing eaty

and_assogciate each annotation, table with a corresponding frame entry. In
Rt PIE e R ate AP Ak Sh Gy RS R ey ome
embuodisvenisassoaiatetitiofiantdeantty hitldswdatespanbinwiithrgramisy .

For exa an_assqciation table or.database be created for
S R R T s 0 AR St al Bor B NAI T h ARt the
erruuERtitaytsties the image, frame and annotation tables separately, and
associate each stored radiciogy image with a corresponding frame entry and
associate each annotation table with a corresponding frame entry. In this
case, it is not necessary that each frame entry contains an image number to
associate the frame 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 fo read and parse the MMTFs to
receive the image table and frame table stored therein, and to present
animated images according fo 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.

25



[00100] The decoder may be adapted to read and parse the MMTFs to

‘ | image table and frame table stored therein, and t Qrﬁ
W(%%glﬁéggg}?mages according to the frame table and image tab?e. %2966”000310

R PP SRR L LHE BRI S BY Jor SR AMES b hopiay
chroasoaditay fidites Erao consssirtriskivpedanRiBHaaSHRSBsNsIBtht.

radiology image formed from the corresponding image data and any

GIRERtion, | e r ram,the otation data gontained in,the

[ correfpondiIrE"gpcgaﬁnénéﬁ'gll |§r(1§q.§§|%{.’ ?5%%[]@’}8 baﬁg'e (%eco er polqion of

My T/ 526080681 beRatpteahie fxdispiaiies potestrSe Sititesad ey in

: i ing fra ntry. unless it is skipped due

T ol e SRR b S g vo

desedisaodrugididnios. VineTdephgieg3d theyabeiadipterjobeeptafontied by
ilusr in_F Again, llowing description of the

e e oda aolafanticr AHE Al b AR R o

“defailaudio file may be performed by the decoder in a conventional manner
and will not be described further in detail. [00102] At S252, the visual

. i i t
[OBMBT is opapedendiparsRdalQAReRE %}e %ﬁ‘fgm\? ?924;%5&5'3 se

according to the viewport entry in the fil he key node

[ ation is rejrieved and displayed for the first frame. * [00105] The
[dﬁﬁéj table%fﬁgﬁe%a{&‘-“ew?a‘%%#&ﬁﬁ%ﬁ&mﬁaﬂ%@tﬁﬂﬁéﬂm@aﬂw
thegdlfildae appreciated, for good performance, later frames may be

constructed as the early frames are being displayed. Further, a number of

next IS be constructed and.stored in, a, displa
o et R s A B B0 b dr e A b RaN o
thediirgifran®®. The number of frames stored in the display buffer may vary
depending on the particular hardware and operating system used, and

[oedes] factorpniORARR EndRMSSAYRS $81UHAAL ALHIRIAD to be

.according to the ) -
displayed. As can be appreciated, for good performance, later frames may be

constructed as the early frames are being displayed. Further, a number of
frames next fo be displayed may be constructed and stored in a display
buffer, such as in memory 24 of computer 20 when the encoder 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.

-J00106] 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 ;f:articular 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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frame sequence number, or the timestamp. However, the frames may also
- (Pgog%r%gwcted rar_1d.omly. As each frame entry has a sequeq,c&wutb%y({ms 10
and a timestamp, it is possible to randomly access the frame éentries or to
electivel art constrycting the frames from any point in the sequence.
i B R L e S e A S 30 e i, which
timasanpe ftamframcbatbafaf titeraapasieular frame entry. The frame
construction may then start from this particular frame entry. In this regard,

: denyiay QZ&% T PCT %ﬁ? 310 the .
ngﬁﬂﬁcgng rretrier\]%‘?lall 0 thé[exs quen(é:qeégéré{?eqrﬁsi"gf& asé:)%%?gae ?ram% IS
idgmiderhiagbadraniausicameise foevafeamecased[D be BansienciciaTiee
NPT < identic he previous
B VR K P b Sopieis

framg Ruliesisisiayingdial/8@8figer, or copied to the frame buffer for
displaying (at S264). [00108] If the frame is not the same as the previous

[0ba0sy it may b FhRkedibiRdaarRIRden S WRRES A BAMR0R HisiBe
inf rmﬁg. is the same as in the.previous frame. If they are, the
|

ChigsRE ddhgagRdgdss ek @nddmase disslayneiamationds thesame
adhie tueRRATEIMGOR BRIpY-fe AHIENRYIARHUS S ALY Be ARdinlony
imay eﬁo ti:like(ggéne, according to the image information contained in the
remit MR REIDEEL BriecdpRidie SR RHIBSIRAgSSnHY R TetHayRd
arigl eheekrslatidies daiolRgtationdad maisRlmeE adbsranpiation ipie L
. ingﬁ_frﬁe to add all annotation items to the frame (at S262). [00110] The

SPHAREISIRDR iams ety GES%&MIn the display buffer (at
S264). [00111] This process may be repeated if there is any more frame
[001D8] procesat]. thmfivasdyice/bé amyndst flame diaios esetbabsdkedthere

. ' ' b ted. If f tob d, th
o e e L a0y RAEP B RRHS eh ssed
ardisdatanaitdres batlily framstatt8288) persons skilled in the art according

to the teachings of this

{00110} The constructed frame is then displayed or queued in the
display buffer (at $264).

[oot111] This process may be repeated if there is any more frame to be
processed. Optionally, when a next frame is processed, the key node
information may be updated. }f no more frame 1o 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 ora
combination of both. For example, the encoder and decoder may be provided
as standalone codec files, or integrated into a player applicatioé, such as
MMTF player 39 shown in FIG. 1 (and FIG. 3) and described herein:
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description. As discussed above, the encoder and decoder may be
inteqr and may be implemented using computer software, .o
W %‘?%g\fv@?f, g)r a combination of both. For example, the encodegcgrz%ngaﬁjﬂ‘}OSN
r may, rovided, as standalone codec files, or integrated into a
B R B Ry SoA B oT P erias
raay bie seribeaiinacsl gty 2006E0I6EHH R A BEG0AGLONH B[00 18],

Jgggw_grg'i@@l’%rﬂﬁgtation of the encoder, decoder, or a codec may be
prograinmed using any suitable computer language such as C, C++,

Java++, and the like. [00114] An MMTF encoder may be programmed to
(00444 ETFAMMMIT reracoses dnayivtopsp gnanesexhth netse antEdi, find all
' ' ¥ ' r fo i e isplayed
R e e A e B s
tonaliauing Ussr Se coanipwigieshecdizp ryarirnogs, sadardtite ased/TE
- . L o rded. as.
T S ER FERBRa g

vaieHfdianAgasss sieateaniMidEEeniiviogithsotateciobprisentiag
tReRasRInGLA6H Rutlie dradBou R ieAiRd: e ﬁgg ey

session. A'teaching 'session may involve the use of mu
CErRiGRR R RRIRNANERE il et ErFFsncon deeatigycessiimuatioassed

BRJERALRMREH T el i@i‘ﬁfja ' . n
aunderstood, the eﬁ?gg%%’y%e progig_rammg\g4 Fg} %ﬁcﬂ?&f&%tﬁi %%ré;g%%ted
i the segdeachiie samsipnid leaslingsessionnathievelorthadioe of
mislelBetyasar | ;

sepigrgtely. [Og?lgg}@%fgﬁ/la&tjw e%c%glgr%fnﬂaﬁg ﬂ@ﬁ@gﬁzﬂgﬁa&iﬁ%ﬁ?ﬁ%’y or
siputaneRsly andeisaiairen sneraldiddiascxescsiarabyith thasieifg Fs.

AGCRBRLSR uABBF{HHH SMEr 8RBT SHS l\%éA é?%%‘a%%%@ﬁf%?% mul

Windows TM or VistaT"", or AppleTM N JS XTM, Unix, Linux, or t. eEe
tigEcR fudadHen prgaernipasdendswainmpuhant anagiven dorpudio
infpiah IRdtine taeaed éﬂﬁﬁéﬁﬁ@ﬂ%e%éﬁ?&é’&ﬂﬁ%ﬂ?&%ﬂi%?ﬁ separately.

executed on different operating systems and platforms. As c
U R e ST TSGR
translate them into instructions and data executable by a receiving computer
operating environment such as under the Microsoft™ Windows ™ or Vista™,
or Apple™ MAC OS X™, Unix, Linux, or the like. The decoder or player may
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 {o 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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input and one thread for audio input, respectively from the video and audio

Wo[f\g%l;&%épe two threads may be replayed synchronously or 89%@&1}{/000310

rogram codes for the MMTF decoder, encoder or player may be
red on memory 24 so that when they are loaded at a computing device
@ﬁﬁs proggéﬁ%%ﬁé@?%ﬁ?eﬁg%ﬁwmum& to
epeddendhdeuodes aesyans entitblydsrdrataligdhsigine leanysagytian of
hereof. 28 WO 2007/046777 PCT/SG2006/000310 [00117] As
e S et e
etimdnutec wisguitasetutibebaoaiytiatyriretednantethaiME RBCRFIEBE ronic

RN T B PR il POR P HRA ARy RESHE S iSRG esed

oththeippiaigsalaRonnstaigrs| apdogeadinrdas evtnitt THe/RRRG A

eH]ceoi ruftn%i %al. For(i#séance, agé)rﬁc%ssor is a circuit. The decoder and
BSR8HEMAYPEP prllad A5 & £ 90AAA0R SBL AR ObPBdNIRAERE Fibkin 2

camitipgtiey tevicekushasoarpeputer. [00118] The MMTFs and other

embodiments of the present application may be useful in a variety of

igations: ' b iently ..
L e o PR AR ARG LML Bt B SR ARl cation
MANITrEsseft i ao@risiyahapplications |dsitan b apprbaddThisMMTFs

ter i TE i ated.
B N oo A B8 Tl R sy
nmyd@tasagéaydém& sy éreenshleastichirgnfiitde frzy bleenhzoiticon aitarte
o ot tovicod b ,
P oY (A0S SN A U Vol Rl A TR o
- cranigsorMambreigimar sreatshiiiarent MMTGddudl FloeeMMTRinEhey

dg&»gi@ﬁpﬁa@éwsgé%'w%%mﬁ%mﬂQl?&ldéamfgﬁ@& y#agg EX3MRlE:
part|C|pants. in an online discussion forum or a telecoriterence ay

agdakigqevan inesHiYdughraayetlssrbeccessienisntimnievisatbnoanother

uderardinerdAAANTFY gL ls ambRdi "SRy
are illustrated above using compgters 30 gr]%%%?ﬁ%%ﬁr%g é\%%r[gg(g‘tggo that
cqﬂgpg{ﬁ_g?d or distributed teaching may be provided. The MMTFs They may
also be conveniently used in online discussion forums. For example,

participants in an online discussion forum or a teleconference may exchange

MMTFs through a network to assist communication of information.

[60119] 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 skilied in the art.

25



types of computing devices or electronic devices may also be used. For

Woemq)ﬁd%ﬁ displaying device, such as TVs, projectors, DAD 9@(@[’%@%{)0310

the like, may be used to play or display animated images from an

ing file 0120% her features, b g\giits nd advantages of th
O e R oI R SRRSO B e to be
iHustirtiveashiyoandhiis ndesaxipiioitirond The devdriigsdogriestialsirdbmthe
t. 29 WO, 2007/046777.PCT/SG2006/000310 [00121) Of course, the
B i RO a3 A T A AL R A el e
ondewef dipsitatiril Adve désesitiohe nativslinie intcadedusceptiblapassas uch
ifications.of farm, arrange t of parts, details and order of
ng%aeﬂ:‘éqt%g}r% : hlg' fﬁv’ésnﬁg?lp ?a%%r?%f '?ﬁ%pﬁaéﬁ%ctarlu%rhpass all such
modification within its scope, as defined by the claims. 30 WO
2007/046777 PCT/SG2006/000310 WHAT IS CLAIMED IS: 1. A method
of storing electronic data for presenting images to teach radiology
diagnosis, said method comprising, on a computer readable storage
medium: storing an image table that comprises indexed radiology images
to be displayed; storing a frame table that comprises frame entries, each
for displaying a frame in a sequence of frames to be displayed and
comprising a time indicator indicating a time to display said frame in said
sequence, and display state data indicating a display state of one of said
radiology images to be displayed in said frame; storing at least one
annotation table comprising data defining teaching annotations to be
superimposed on at least one of said radiology images; associating each
frame entry with one of said radiology images; and
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associating each annotation table with one of said frame entries. 2. The

) laim 1, wherein said tables are stored in an electignic.file. f
Wdtggéz%f?%?‘rfacdiology diagnosis. 3. The method of claim | or claim g \E/I;Iv é}FZ(Egosw

said tables are generated, at least in part, to record a user's visual

VIRBIP oA gheRidgadiology images. 4. The method of any one of

claims 1 to claim 3, wherein at least one of said" radiology images is

1CoRinsLiIn BfyRERGIDARSEMAdI Hrashfng finkefslain.f,

wherein said image table is generated at'least in part according to a
priadiclony drenesin sl Methnd cumprisieaireniccopiiesiFradable
refRErage tasdidhimage data file. 31 eceived at: 9:41AM, 11/29/2007
29/11 2007 12:40 FAX 61 2 6283 2516 IP AUSTRALIA | 005/007

2007 TR R P s o et TR PR e

storedigplaRdabase. 7. The method of any one of claims 1 to 6, wherein
said teaching annotations comprise one of more annotation items

* selecRi@rinshadraaedable that sompiises fraingiiipisiean eacteferstisniaging
The BeaRRORCIALBAUeNOE SN Framidd 05 s ARIRIGRLIE Athaing
polygon is a triangle, or a square, or a rectangle. 9. The method of any

one of claimfiretmdiceRn iSRRIV QYR YaRl §SFRENY Suidio
instructions synchronously with said sequence of frames. 10. The method
of claim 9SGH&BFPsaNfaudio data is stored in an audio data file. 11. The

method of any one of claims 1 to 10, comprising storing a frame rate
indicator iﬁ[ﬁ@iﬁ\fn@t%t%gaﬁgép@'ﬁﬁﬁﬂ%é ishlayistris e ang ahaifheadielogy

The methif=pfernio dredisitares ih ailfraamaprising storing viewport data

storing at least one annotation fable comprising data defining teaching
annotations to be superimposed on at least one of said radiology

images;
associating each frame entry with one of said radiology images; and

associating each annotation table with one of said frame entries.

2. The method of claim 1, wherein said _tab]es are stéred in an electronic file
for teaching radiclogy 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 fo claim 3, wherein at least one of said
rgdioiogy 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 teaching file
comprising a reference to said image data file, '
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indicating a viewport for said frames, 13. The method of any one of claims
teceived at: 9:414%, 1AG/ABT comprising storing a key node table, said key node table
29/11 2007 12:460MPriiNg:0pEsar s9oEe key ngde,gatrigs gach key node entry

comprising a description of a key node and a time indicator that matches, o
a time indicator of a frame entry associated with said each key nodg, % eg%?i{i?gﬁﬁf 1563
The method of any one of claims 1 to 13, wherein each frame eng Copy
comprises a sequence number. 15. The method of any one dhcigimsad»
g4TwhereiRcRAsLiEaME SPUiIReMRHSeS CuraT Hala tardisRiaying 8y in
cutsgktd$.cHhe method of any one of claims 1 to 15, wherein said at least
one annotation table comprises at least one annotation entry, each
Anmoatiehenty aamprsingiamotation, daartar diseleviesiag analiaies
iteRbag-AprdacdRieehiDEMAKSecejuRd.al FhAM o ALRIARR 4
29@@%@97#@@3&@)&@1@@3&%@5;6 IP AUSTRALIA it3j006/007
PCT/SG2006/001563 Received 21 August 2007 Clear Copy 21 August
200heleifae niethod 0f wladmeihGandereir sait-gaehmenatriiesentry
coppiiges B dyparigiicater sadisating 2 typeqdian annotation item in said
annotation entry. 18, The method of any one of claims 1 to 17, wherein
eadihéramiben ey aoompeiséslamisnbe $ndisatoisingi siting avdnatradicex
of areshotogyziniiagestssticiategneitigaidsiiawith eminysdQudrve midgthod:of
any one of claims 1 to 18, wherein said display state data comprises an

£ ifdicaoreihat ehstaimeorhREHINERS, 2erin dntaitd wiasoih afagistidciadm

asdiigiated image. 20.A method of presenting images using data stored

according to the method ] )
11.The method of any one of claims 1 to 10, comprising storing a frame rate

indicator indicating a number of frames to be displayed in g unit time.

#005/007

12.The method of any one of claims 1 10 11, comprising storing viewport data
mndicating a viewport for said frames.

13.The method of any one of claims 1 {0 12, comprising storing a key node
table, said key node table comprising cne or more key node entres, gach
key node entry comprising a description of a key node and a time indicator

that malches a time indicator of a frame entry associated with said each
kKev 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 cutsor.

16.The method of any one of claims 1 10 185, wherein said at least oneg
annotation table comprises at least one annotation entry, each annotation
enfry comprising annotation data for displaying an annotation ifem.

Amended Sheet
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of any one of claims 1 to 19, comprising: displaying said sequence of

eceived at: 9:414, frafridd’based on said tables, wherein a particular one of said frames is

29/11 2007 12:4§lisRlayed (tj%)/éi@fﬁ"@ﬂ%g 6: radiqlp%yﬂm?gdqggsociated Wgh Sallcid t @006/007
corresponding frame entry according to said corresponding frame entr; . .
and superimposing a teaching annotation on said radiology imageReciig 2?%&%‘@? 53{;*;
according to an annotation table associated with said correspopgdingdtame
entry. 21. The method of claim 20, wherein said particular framegsst 2007
tisptayeaabd dimeindicated:hy-theitinag Jndisatarf said craspading
frameesintizatdRinEetngtheshel @l ainAARL G RLALCOMPES Sation

pres@nting audio annotation based on stored audio annotation data, as
said frames are displayed. 23. The method of claim 22, wherein said
Hudiseanatiadion 4 poeseriterinssyRehoRiFation withnrasentatian of said
sequenre e frameg2Adceanpdieriadablemaley aae MGAUILRIYINT

daimfefepiesenting Mages:edeacthiadiology diagnosis, said data
comprising: 33 Amended Sheet IPEA/AU Received at: 9:41AM,

L/ 2087 RO BRDOF 3 4laiASY! 63 206287204 4R AWSIRALA]ata
00007 B BISBACBION LRG3 ReeE b A&HWRES LR Cloar Lol
Aufasd 200 Znandmnagedaklgadhat comprises indexed radiology images to
be displayed; a frame table that comprises frame entries, each for

Hisplesatipd darscntiaseqaenceoidrastes:torbe sisplayegitands method
(o corfarisinga theeindiddtort thdicatimgiadime to display said frame in said

sequence,_ . .
displaying said sequence of frames based on said tables, wherein a

parlicular one of said frames is displayed by

displaying a radiclogy image associated with said corresponding
frame entry according to said corresponding frame entry, and

superimpasing a teaching annotation on said radiology image
aceording lo an annotaiion table associated with said
coresponding frame entry.

21.The method of claim 20, wherein said particular frame is displayved 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, wherein 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
io teach radiology diagnosis, said data comprising:

33
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an image indicator indicating an image index to associate said frame with
Received at: 9:498M, B GPBaid radiology images to be displayed in said frame, and display

29,11 2007 12:43t8igydata indicatings a.display state;etsaid one of said radiology images 007/007
to be displayed in said frame; at least one annotation table comprising

data defining teaching annotations to be superimposed on at least ng 1/ %?ﬁ?g{fggg?}
said radiology images, each annotation table associated with qre of s =

frame entries. 25. The computer readable storage mediun: ofGlaim: 2407
whereimsaidgdatavis itR@dipraRelrgroniclle, 28, The canmpyter

readalgsteeage medium of claim 24 or claim 25, wherein said teaching

annotatifons comfﬁrise .one or more annotation items selected from an

arrow, 5 e S B5yJBrC HRFEIRBE A 2ana 2 fecesawy. o7 dEpleromp iteme
readalfleP<IOTHGETREAITFEF talth Peplaiereridaiemipisism straight line,

and said pelygenigicatiangieath@SaHA ¢ %%@Pé%ﬂg#fﬁaw@m%‘?

computer eeadakie storage medium of any one of claims 24 to 27, further

storing audo; f Atin i annotation of said radiology.
images. Z%Wﬂﬁgv%%ﬁd%ﬁgéiﬁjd%% g%sfg}émg %éﬁ%%%f%%ﬁ@ gﬁaaims
24 to 28, W%gjgelgns id 038 Consprisas s Fawesrad sirimrhdiciing a
number of frames fo be displayed in a unit time. 34 Amended Sheet
IPEA/AU WepROGT#04 677/ REBISG 2006080 3t 30 sFheeeraputar
readable stwintEmiediges &b apydanteebalainsi?44e:389, wherein said data
compri ' (o) Jindicating a viewport for said. frames. 31. The
compli’t*&éfégﬁéjs@g%*%f e
wherein gau% afa com %es 2k Sf nSH B! Sha RS e 3By

compr‘ias;{p(gfsg_hgagr rﬁg?g[ﬁeiﬁﬂnﬁ)aé)z SHRFREAAE WK ¢ roBESER #8Rprising

s,

25.The computer readable storage medium of claim 24, wherein said data is
stored in an electronic file.

26.The computer readable storage medium of claim 24 or claim 25, wherein
said teaching annctations comprise 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 audic annotation of said radiotogy
£ images. 7 '
. 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 & unit ime.

34
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a description of a key node and a time indicator that matches a time

indicat a frame entry associated with said each key node, %ﬁ
Wdc%%r}r)%p% éﬁ;eadable storage medium of any one of claims 24 ?6 S,E%%GIOOOMO

rein each.frame entry comprises g sequence number. 33. The
o e PO TS OB STy A LT3 o 2,
whehereicsdidrdate envip s pisepetdatdnididarigisplaitogparcespeaid
34, The computer readable storage medium of any one of claims 24 to 33,
erre%]ﬁSSaid at least one annotation table comprises at least one
annotation entry, each annotation entry comprising annotation data for
- Sdisheyhegpotanneadedicisiorage. Medivonyflaey rend alflelsiosgé to 30,
megdium:f clai , i [ tatiq ry compri a type
ing\lg(i:{agt%%n |g@r%éaé%n£%¥§na‘i%§ f&%ﬁ%ﬁ%&' i%%%%nﬁ% %ti&o%% fgntry.
36:arnprissngouner oemkiblayarade enddiasn edenaneodfeckitng Ghpraing
w ' id-displ ise iRdicatar of st ane. of
o G e R AR O S B Tel 9

appdiealierfof sckaniaeriniclogyoirtethudth, saitsrdsindeyencdeaputer

readable storage medium of any one of claims 24 to 36, and a display in

300THB\RBIAB YERGRRIL GBI Y HTEAURD SrRTASRIRE UUiDD4 to 31,
displaying images based on said data. 35
wherein each frame entry comprises a sequence number.

o

33.The Bomputer readable storage medium of any one of claims 24 to 32,
wherein each frame eniry 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 eniry 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.



