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WO 2004/ 053797 PCT/ AU2003/ 001654 1 COWUTER SCREEN
MOTI ON CAPTURE This invention relates to conputer
waeoeess7dpage and notion capture and in  partipCi/av2006/001654
a method for capturing and encodi ng conputer screen
I mage and 5 notion plus added instructiona
information for transm ssion via electronic nmeans to
renote | ocations. The invenilion al so includes a nethod
for playing the encoded conputer screen inmage.
BACKGROUND COMPRATER SUREEN WO HON TAPFURE
. applications and their ongoi ng upgrades has spawned
This igwentign seleyesdricomputensereen image andpration capdnse advir o

.best use the ria? of fegtureé, contained in .
particley {2 FIRhOd 1 Gl D 2GRS ERRTPEE SrsPRiTRge and
o PG AL AT, BB L 5 ans o

remot®locations Tardav@tiondigo tadudeds aaaked for plagiig/theteridilbd
advice as well. Specific training sessions for

comperpsaresn wsages conpri se a conbi nation of verbal and
i nstructional show and tell sessions. ldeally each
conmputer user can then try to performthe sane

€3§9@§H9n his or her own conputer so as to reinforce
BACigac aspect 20 and feature of the application

sof tware. When a user can not afford or is unable to
attend such a training session, instructions can be
The plethoraefinew seftiere appitatiorsnahd Geimpengoibg spgf@iys has spawned
. format. _Thus a user can playback each instruction whe
an mﬁH%tr}ééI(l”Sgtl’é AraiRINg Roynprater Péersﬁ:@%f%€¢%r Uth dhe yiad of features

' i r fNStructien |
contdH BB UKD PP B ESppl Bh 451 hiketo
traini@@Th WhhedtBRY pAde Bhépateskh Padil‘i'c%s&k!‘-‘shb?@?t ddrRPuter users that
begi nning to ‘end stoppling or repeating instructions
phonetienassidtaycedegiwko cainfubdeqnaney yeceive e-maibadwiceay svell.
useful for a non-skilled conputer user to rely on
assi stance obtained froma video or CD nor is every

Si.tyation and ipstruction that . -
Specilic training sessions for computer users comprise a combination of verbal and

instructional show and tell sessions. Ideally each computer user can then try to
perform the same process on his or her own computer so as to reinforce each aspect
and feature of the application software. When a user can not afford or is unable to
attend such a training session, instructions can be recorded on videocassette and
Compact Disc (CD) format. Thus a user can playback each instruction when and as
often as they desire. Helpfully when the program is supplied on CD format each
instruction is indexed and quick access is assured, otherwise the computer user can
play the instructions from beginning to end stopping or repeating instructions when

they desire.

Unfortunately, it is not always useful for a non-skilled computer user to rely on
assistance obtained from a video or CD nor is every situation and instruction that

may be needed by them provided on the video or CD. Hence there are “help lines”
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30 may be needed by them provided on the video or CD.
Hence there are "help lines" WO 2004/ 053797
wWEOUAEPZO03/ 001654 2 that allow a user to SpeRPKI/AD2@3/001654

person skilled in the particul ar conputer program who
can explain howto performthe task at hand. 5 In both
the prepared and real tine help scenarios the capture
and pl ayback of the instru@tor's conputer screen is
used to illustrate and reinforce the required cursor

that AMOWEARREr & ¥beaRdo R dridilitialled UDEd PATicATH ¢3S itbPprogram
per form each task.éﬁrhere exi st a nunber of g&gauc?s &

who tadre¢xplainviiale todpatfors the nasladtiharider med “screen 10
capture video". Sone products are being used for video
pl ayback during instructional sessions, others are

sgd in the CD,versions ,of instruetional pr ct a
In bolfPfit Arpht e Vel HepdBetB st i PP Rire ARy Bt the
instrdc@&k§cérﬁgﬁh@r JoPBR S SEITRIHIRIstratS 8id YRATI8E H%e required cursor
assi stance by phone. The cl ear advantage of sending a
movenoentuinel thegerticalar fnatided ackrasedto pérfoim enely tasked

steps is that the user can not only see the noves 15
t hensel ves but they can store these steps away and

Ther e PERLEEa Bps v athas Reovite whel i seoli Bt Emsen
captu 0P SO BLAGL bR o (B B BRIy

created coul d cause unacceptable data 20°transm s
instrucbidthabsebsions) ethees ddeauspdss it CDt yersfordiof dsttudtisdakproducts
pl ayback. Furthernore, it is general ]@%( not possible
and othersave used te plone pedtrapseit therequired tasks to the remetegiomputer
screen .capture vjde roduct.s store bit L mages of
user Vg TERHE apvitiangs b PRoBty Theors Aeani s R Euny Agompger user
a rec&zx@d%?a Bh‘%{g tl?)? f@q%ﬁ)edaét%;?{ ﬁ%ﬁéﬁﬁ%‘ e cér{]ﬁgg Yl Ssel Y moves

one tent a secon arly this a’nunber
them@dlveebgt thegraf@tdreahbR @i AP and gﬂé;uﬂiem aghi@ ateny future
| arge size of each screen grab (640 by 480 pixel array
time.generates over three hundred thousand bytes of data
at grey scale colour depth and three tinmes that
information for 16 MIlion colours). Each second of

In ceABRIWES HISE Bab&lapbIBEOhE S nfldf B S85th 85I PIBvide

similar functionality but the file sizes created could cause unacceptéble data

transmission load and increase the possibility of discontinuous playback.

Furthermore, it is generally not possible to save and then replay streaming files.

Most prior screen capture video products store bit map images of the screen (copy all
of the pixel values displayed by the computer screen) at predetermined intervals (say
one tenth of a second). Clearly this has a number of less than desirable features
including the very large size of each screen grab (640 by 480 pixel array generates
over three hundred thousand bytes of data at grey scale colour depth and three times
that information for 16 Million colours). Each second of capture creates ten times the

data described above.
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30 WD 2004/ 053797 PCT/ AU2003/ 001654 3 Thi s anmount of
data not only needs to be stored but if it needs to be
woeanssiht ed el sewhere it can take a consi der edl/auLios®01654
to do so using conventional nobdem technol ogy of the

day. This is so even if the file generated is
conpressed. 5 Furthernore this nethod of capture w ||
fail to capture some inforntion that may have been
useful, such as the change of a cursor from one synbol

This 4o @RS @dta nok ofBY nedlse & 36RUIbUtHEIt HEKETEbe Hanb@$tted
novi ng obj ects such that upon playback the cursor

elsewheveitean taloes condtidemppbatimerto alotso ding tonveteiortad natedkdm
wtht hg vol une of data %ener_at ed by each screen grab
technglogyifithe daypbhisds go peen  the flegenargtedis semprgsseds

R T L T

have bB&K Bsflul, lsush bb thdén DAL frébi %Mﬁ@&l?o another. It may
jerkiness can still arise. However, the“conputer needs

also distotietheahotéraeniof fastr e mgochjpvee sudatiat spoaeplayiackThe cursor
nost basic approach to this task is for the conputer
moverentglaes Aok appedimedtht he  previ ous screen in a buffer
and make a pi xel by pixel conparison to determ ne the
position and nature of the change and store that

In or(itlé}ftgrdgf Wath thid v%lhﬁf%l%f ‘Bt g?xlée?/gtne%i%%ach%%?&r? ea'bya géheral

I me stanped so that the r ange can

approdthlistestoeeloly tthose pixelk alydtabkingé flone serees it@ BerebhiSAssuming
recreating the each screen in succession. The
the capiprg iststitlatithe rate of ten egreensapgyseeend thess viilldtidldhedata gbsent
ugh pr.ocessing is,such . .that ving pictures that
and B PRAcR ST e e m 0l P, HBP gk E ROTRAer eedy if Gaieghthe
differdhice BGRHeabh sBeahock is now avail able for use in
hone theatre systens. Mdtion Picture 25 Experts G oup

(MPEG standards | and Il with MPEG 111 and IV on the
way include many techniques to conpare and conpress

The mest babigiappiroadt @ thisitask ésdor itbe comprtrrdo maiatainaedpyl efithe
previgﬁ%%gr erﬁla %;rgi’i‘ﬁég an %rr\aekeeng p},)\lciei Ey rgigeq cg)gfpoalrlustoinc’gg dae?eq‘mine the
position and nature of the change and store that information in a Look Up Table
(LUT). Each entry is time stamped so that the relevant change can be implemented

during playback of the session thus recreating the each screen in succession.

The sophistication of current computer chips dedicated to such processing is such
that moving pictures that provide cinema quality reproduction that is equivalent or
exceeds film stock is now available for use in home theatre systems. Motion Picture
Experts Group (MPEG) standards I and II with MPEG III and IV on the way include
many techniques to compare and compress the digital data that comprises images
(fast and slow moving across the screen) with high resolution and almost unmatched
colour depth. Such sophistication is not however available to typical computer users
and neither do they really need such detail. More so they do not want the still very
large files sizes that are generated by such software even with the extensive use of

compression.
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col our depth. Such sophistication is not however
avai l able to typical conputer users and neither do
wo bey/oswat | y need such detail. Mre so they doPODAUNBN01654

the still very 30 large files sizes that are generated

by such software even with the extensive use of

conpressi on. WD 2004/ 053797 PCT/ AU2003/ 001654 4 Yet

anot her way of capturing a d4creen is to record all the

Application Programmng Interface (API) codes used to

generate the screen by the conputer and encode all of

5 the APl function calls that call routines to perform
Yet andthet haaysafreapturing plseneefiis tt feansd allllee Qipppicatioh PAGjramming

outjines are executed in response to a plurality of
Inter%ﬁ%\é‘hﬂsgpgﬂwseé tonganesptedhe pareenpy théﬁﬁm%%fnﬁal geode all of
Kj t nt.i raphical APl f ion caj.l o .
the APRESAQRl A8l 804 Py BLBRE i peftrp et s bel Yooy Fiagtions.
The grBShidhlBRIT £FAltirfBlaré UREIHED in FRPbn¥d #d a PRurdIiMESf &Aphiral API
eggn encodi ng sbbr gati ne. Iflr% hengrlaphiacgl rAE’?SB(fS ﬁ%{)i or?

functizal ¢allsaFhd thethad comgrises hbekingrhe entiret gyaphical API function calls
erm natigQn i s pnade whether there are any_  dependent .

S0 th%s;fb%n gnepf thﬂf@]gpatﬂ%i éﬁﬂl r%;‘lm?%}ﬁ @aﬂ%tbfteagqaphm Afd dunction
. . ] . i d
call Wifl ERSHEHEE b ) bfiink M- SERRT B SR RERP APL Ryt was

direcflddb@He infbriitdretiint ddferhihdtRmlis e Whett8tRereSare an
typically only a portion of the user's conputer screen

depethdiait dbfects ef thegraphieal AP fongivherallither nedd toise store]. If so, the
while it is typical to capture the whole screen thus
dependentrabirsts arg stereddngecardseThe geaphigal AR functiomrcali istthien
ibnvention to provide a nethod for providing a screen
Store‘éé‘b?ﬁ?‘é’@o function that produces files that are small
conpared to prior screen capture products but that
pl ays back with acceptabl e graphical reproduction

In fadyidddllyythetd isitpprhHp odly aipartidhaf tHe@eps @Btputef sdrbén that is
nmet hod provides an alternative to current screen

relevanttoithe compuiter. uder at thestimgr wihdle ibisty pisabtoneaptarethesyiole
c:g}?ture gﬁdi.o thﬁt [ 'li ncl uded to describe the screen

screeq g, cNtOpYtRR;te fangRdl 817€%n adds as they record the

screen i mages. The 25 audi o provides rel evant verbal
i nstruction about the actions being taken and can

It is an aim of this invention to provide a method for providing a screen capture
function that produces files that are small compared to prior screen capture products
but that plays back with acceptable graphical reproduction quality. It is also an aim
that the product of the method provides an alternative to current screen capture
tools. It is a further aim to simultaneously capture audio that is included to describe
the screen actions and which the person adds as they record the screen images. The
audio provides relevant verbal instruction about the actions being taken and can
usefully reinforce those actions. It is also an aim to provide similar functionality to

that described above for WEB accessed tuition.
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usefully reinforce those actions. It is also an aimto
provide simlar functionality to that descri bed above

wo en4MEBIBCccessed tuition. 30 WO 2004/ 053797 PCT/AU2003/001654

PCT/ AU2003/ 001654 5 BREI F DESCRI PTI ON OF THE

I NVENTION I n a broad aspect of the invention a
conputer screen capture nethod consists of the

followi ng steps: 5 a) captubing screen data
representative of a selected area, being the whole or

BREIP®ESCRIPTRON OFTTHEENVENERDN at predeterm ned capture

intervals including the capture of the whole of said

In a bsedd espatt af e investon azomgurienscredre cappyremietigod tondists of the

follo et

rocess; b) conparison of each successive captured
BPYata with the 10 i nmedi ately precedi ng captured

g %;e en Cgﬁl?intgg%ggeg\fe(ﬂs'{]g :}gprtelggnt%?i%r@rg?é s%ﬂz%t stes etg]eélég fle whole

nges one O redetermn

ape ?Srthf_ safl Ebmpate? GbREn4EFredelerAlifed bANUPE iBrR¥EMcluding
list having an event interval at |east equal to or

| descapthenof the whold of saidetebeatédhaxbacd phid screert e thelbeginning of
cont ai ni ng none, one or nore 15 entries per interval,
PEIACY® d entries may be one or nore of a unique

refere t representing visual change.

8L oct BoBaafisfy BLbRY SREESTE (i mediPerr dafien the

r %h@ia@gy ﬁfec@ﬂﬁlg' &gsu@acgcﬁé&p&ﬁa ity QeRirniAé thORRadF the
nore areas of sai el ected areas by reference to

asseen shatdchanged forieacls af shidwewtorimete pidetrninapardasar said
of recreated previous and successive of said one or
né¢lected&ea t o determine the nini num area of change

OB S L R o LR b e
WERAEH RIS p Bl ¥é:8Rin@A @apture interval containing none, one or more
entries per interval, wherein said entries may be one or more of a unique
reference to events representing visual change associated with said captured
screen data;
d) recreation of previous and successive of said one or more areas of said
selected areas by reference to associated events in said event list;
e) comparison of recreated previous and successive of said one or more
areas to determine the minimum area of change and storing said minimum
area or areas; and
f) creation of a file containing at least said first whole selected area and
said minimum stored areas, and an event list representing changes over time

of said selected area of a computer screen.

In a further aspect of the invention between steps e) and f) there is a further step of:

e’)  comparing minimum stored areas and discarding multiple copies of
said minimum stored areas and maintaining a store of unique minimum areas
and adding to said event list a reference to said unique minimum areas for

each respective associated event interval.
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said mnimum stored areas, and an event |i st
representing changes over tine 25 of said selected
w@e@a/osd79n conputer screen. In a further aspecpPCDAURING/001654
i nvention between steps e) and f) there is a further
step of: e') conparing mninmmstored areas and
di scarding nultiple copies of said m ninumstored
areas and nmai ntaining a stofe of uni que m ni mum ar eas
30 and adding to said event list a reference to said
uni que m ninum areas for each respective associ at ed
event interval. WD 2004/ 053797 PCT/ AU2003/ 001654 6 In
yet a further aspect of the invention the further step

AR Ry e PSR 35 S SRS s
R iy A5 il e LS AMIE P S

eveat a borputeratetaogknput er network. 10 In a further
aspect of the invention in accordance wth any
precedi ng aspect wherein said steps are perfornmed on
t fly. In et further aspect, of the invention in )
In a fyd et adinckOf i Ryt Bissyeny bacis CoMPISsTEIlpTs SEpging said
l.Qw4 is perforned after all storage
eventggszgggﬁgsgmé%gge%&glc%i('yet further aspect of the
i nvention includes obtaining cursor inmage data that is
obtai ned via an application progranmm ng interface
In a fgether aspest phthetingentien in awdrdaneavithgny prefeting @spead wherein
.. this data_.in the event |ist including the position of
said steps gmegfor ?Iéﬁéﬁﬂﬁe to the selected area. It is a

further aspect of the invention to playback the cursor
notion by interpolating the position of a cursor and

In a ydt SR L2ett ofthe iPerltRFARHCESdREe E\gﬂ?ﬁﬂy pRéRAMd Sdpect

than the screen is reconstructed.
wherein any step following step a) is performed after all storage steps have ceased.

A yet further aspect of the invention includes obtaining cursor image data that is
obtained via an application programming interface call, storing that data and
creating a reference to this data in the event list including the position of the cursor

relative to the selected area.

It is a further aspect of the invention to playback the cursor motion by interpolating
the position of a cursor and displaying it on the reconstructed screen more often than

the screen is reconstructed.

In another aspect of the invention a computer screen playback method for playback
of a computer screen captured in accordance with the method defined herein
comprising the following steps:

a) receiving and uncompressing said compressed files;

b) displaying the whole of said selected area of said computer screen; and
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I n anot her aspect of the invention a conputer screen
pl ayback nethod for playback of a conputer screen
wa@2pu0sEer i n accordance with the net hod defi neBChaUios/001654

conprising the follow ng steps: a) receiving and

unconpressi ng said conpressed files; 30 b) displaying

the whol e of said selected area of said conputer

screen; and WO 2004/ 053797 PCT/ AU2003/ 001654 7

overlaying on to said display said one or nore m ni nmum
overlay@@sortfo LI AED1AP sﬁﬂ%ne%%o%ﬂﬁm%em?@ as and

sequence as stored. 5 It is an aspect of the further
wheresaie chamge odvairs ivveagjueone whetoeech pl ayback of the cursor

notion includes the step of: interpolating the

position of a said cursor for positions between

e GO0 SR AR A AT AR AR cur

motiY Bid@desithe YRGASFEthtbbgdlatsd) thePAYitibbAR 88l cukBor for ipdsitions
an aspect of the further aspect of the invention
betwedreciaisor gdpgnre indervals; and plisplayiog saids ciursbeopal saicd dverdaly more
[ E t he anount of jnterpaol ated novepent between displ ay
oftendhan thesrzeest isovealay is yprated withsaidmpnimimeareps
maxi mum | i near di mension of the cursor icon
di nensi on, an area of the current display screen that
It is anSaspB&OftRA Pt b LR Jelfof RE§AV& I WherdiA WheH RIS position
is Stored separately such that successive novenent of
is intdrpoldted anddpthermhoernofinsgrpalatet pasieneanbetween disptay
.separately stored screen area to_ overlay said then
positions of saidsuraris lessdhan fwicethe marirmuan sineandimension phihe
wi.l | now be described.in so urther detail. wt .
cursal'ggan BT dRirrea of Pl L EPaaeAY Shieca Bt dfip e twice the
area bf BecBfsor Uit TR Ts%gal%%lf‘ Eﬁc}\ 1(1%&'3%{1&?5.‘55"{{@ m&nent of
not nmeant to be restricti 0 e scope of the

the curseebétwren displaged ippsiicmRdisdesadisppaeielyetoretikerfeen area to
enbodi nents nmay be included within the "scope of the
overlpy geidtthen chtrent pergenay not be illustrated in the
acconmpanying figures or alternatively features of the
i nvention may be shown in the figures but not

Specifie S BRfFhentdof AE ifP&RIH &A1 h8% be described in some further detail

with reference to and as illustrated in the accompanying figures. These embodiments
are illustrative, and not meant to be restrictive of the scope of the invention.
Suggestions and descriptions of other embodiments may be included within the
scope of the invention but they may not be illustrated in the accompanying figures or
alternatively features of the invention may be shown in the figures but not described

in the specification.
BREIF DESCRIPTION OF THE FIGURES

Fig. 1 depicts four frames of a computer screen captured at quarter second intervals

showing an open CorelDRAW application partitioned by dotted lines;

Fig. 2 depicts column three of each of the frames depicted in Fig. 1;
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25 BREI F DESCRI PTION OF THE FI GURES Fig. 1 depicts
four franmes of a conputer screen captured at quarter
wa@ewansB7dnt erval s showi ng an open Cor elDRAW PCT/AU2003/001654
application partitioned by dotted lines; 30 Fig. 2
depicts colum three of each of the franes depicted in
Fig. 1, WO 2004/053797 PCT/ AU2003/001654 8 Fig. 3
depi cts the process of conpd@ring the inmages in the
same colum of successive franes; 5 Fig. 4 depicts
the isolation of unmatched area/s in the sane col umm
of successive franmes; Fig. 5 depicts isolated
Fig. depihische prodess vhtompafingithe ihagesintthasaimewelwhargedccessive
froma 10 previous columm this results fromthe
frarnﬁsﬁocesses depicted in Figs 3 and 4; Fig. 6 depicts a
pictorial representation of the bit map i mages that
are stored during recording of the sequence; 15 Fig.
Fig. 4/ d&5iPisthe istlati O aRIMRAGHESA inAhE shirng RREAR! FFlsGlcessive
hot" spot; Fig. 8 depicts an "I" beam shaped cursor
framemd its associ ated hot spot; Fig. 9 depicts an
i nternmedi ate process of reconstruction of frames from
the 20 previously recorded data and m nim sing the

. ' f. st d bjt [ b ' tifyi
Fig, SUESeRira e aBb B h RS ke b FAL KBy EREFRR foma
previdi8RoRimh %@tréwsrwomﬁejﬂaéés &s @ééﬁifﬂ@ﬁﬁntﬂ?gé 360 4t hen
be stored to represent the chang rom on rane to
its subsequent frane; and 25 Fig. 11 depicts the

) rocesses involved in displaying the cursor for both
Fig. é) Qepictsradpigtairiak reprssentgtion of the bifveappimages that are stored during

recording of the sequence;

Fig. 7 depicts an arrow shaped cursor and its associated hot spot;

Fig. 8 depicts an “I” beam shaped cursor and its associated hot spot;

Fig. 9 depicts an intermediate process of reconstruction of frames from the
previously recorded data and minimising the size of stored bit map images by

identifying common and changed areas within columns;

Fig. 10 depicts the step of identifying the smaller bit map that can then be stored to

represent the change from one frame to its subsequent frame; and

Fig. 11 depicts the processes involved in displaying the cursor for both fast and quick

moving cursor movement.

DETAILED DESCRIPTION OF EMBODIMENTS OF THE INVENTION
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DETAI LED DESCRI PTI ON OF EMBODI MENTS OF THE | NVENTI ON
30 WO 2004/ 053797 PCT/ AU2003/ 001654 9 The invention
WO 200d®s37p7 bed usi ng the exanpl e of a conputer BCT/ABR003/001654

and how to capture screen changes and novenent in a

formthat can be used to recreate those features of

the screen as well as nmovenent of a cursor that is

bei ng mani pul ated by 5 an efpert user for eventual

pl ayback to a | esser skilled conputer user. However,
The ifiéntidr&Itst@Ped BSinBRhE 8R&8mbTe 8f PESAHARRIRAdenCHH how to

benefit any user wi Shing to capture their on screen
captugie s¢rers chahgesagshbmoaayiend irs @ fowis tiiahrendeacedtparineete those

and even recordings of their_ own voices for storag
featuggs qf the sereer pp wallAsgrAvementof 3 Aesepthat 1t heing; eBiptRd by

an xS 38 USSP RhINAC S 2GBRLH LR RN 3., BV LAl vever, the

géordering or rol g ence

inver@i¥gh dgh BeeXded il a prIgdh® RRAcABaRMA8§diRP %%ﬁ?qs capture their
files or even hypertext |inks to useful suppor

on sciqeharchiehi,dhe akecorspanyingsoadds (mgskuictemphoiment) and even
ganip%lating recorded sequences. It al so nmakes _no

recorgjrgset dheis oMY oiceielor stRrage pr Senswvssiin yothero Fusthepmpre, the

. e 15 di spl ayin e .ol re progr.ans that could.be a

R R T e R S

contrbﬁﬁ%%ﬁ@?l&%éck%@qu&‘lcet h&d 2dra0 a8URS £hA BhatdBased assistance
conputer itself. ' Each scr&n is at any one trne only

files @r evehl legqiertaxt ihkptactsefal *ippehidofrpatieh. )sharlan editing suite
portion of which can be stored and mani pul ated to

for mapimdating recorded seqhenceany future tine. 20 The
reproduction of the screen and in particul ar any
novenment such as cursor novenment across the screen

It alsGAth IS Bo%ﬂff%fk?ﬁg T4t ¢ B\Q’Bn@)?.&éx" Q&E%{‘béhg%cdrﬁﬁatrﬂé}ﬁg% S

necessary to the quality reproducti 8n require
displayingftre @xaop progeaine sh&trcoslid beadprewdshest, g&i‘}ﬂ'ﬁd@lﬂrawing,
_thensel ves. However, no particular standard of _
enginegpngdlesigro kariguags tyition; detheyyperating systeni ofthe computer itself.
Each screen is at any one time only a collection of picture elements (pixel’s) any
portion of which can be stored and manipulated to recreate the screen at any future

time.

The reproduction of the screen and in particular any movement such as cursor
movement across the screen and pop up and drop down activation areas /buttons is
necessary to the quality of reproduction required by, in this example, a lesser skilled
user or the user themselves. However, no particular standard of reproduction is

provided by the invention.

Fig. 1 depicts four consecutive frames of a computer screen image captured at a
predetermined period of time apart. In this example the time period is one quarter of
a second hence the four screens have been captured over a three quarter of a second
period since the first screen is at t = zero seconds. Tick values are created from the

available system ticks (it is not unusual for there to be 1000 ticks per second). Ticks
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Fig. 1 depicts four consecutive franmes of a conputer
screen inmage captured at a predeterm ned period of
wo 2ove/0s3gart. In this exanple the tine period i BCDAB2003/001654
quarter of a second hence the four screens have been
captured over a three quarter of a second 30 period
since the first screen is at t = zero seconds. Tick
val ues are created fromthel0 avail abl e systemticks
(it is not unusual for there to be 1000 ticks per
thus repeesed) 20 FhoditiME) POPASRaRTRT tRISTLAZO 8R4 RAABRA of ks per
... thus represent 20 ns of tinme. To programfor this
millispeend;isaiseddorsghtherintdrval soikhapéour lfamw pecsardnidsire sapfured.
to set the interval so that four franes per second are
captured. 5 In this exanple the area of the screen to

In thiDBxGABI Ao o [ 34 0019 cod AU AL PRAWin 308 drSPEL DR AW

may or nmay not occupy ntirre conp
applie@ivr Whi&Cinagior m?amet/@@cup hRe eAMENEdAPuLRMBRitor screen.
arranged to record those changes that occur over any
Howesier etheridvemtyomp ean be atranged taresbrd blzoseainauges that oeaur. over any
. Far exanple, this y conprise a pQrtion of the .
size aggl P BSHIAT AEE7 PO PRHE SIS BppPIEaRIeo IR GRPTise

@ orfi e Bt MR OB REIARSOL OB L st o
portidn of thedRRRgtURPAGAopAfkd. NCr €ase in  size over the
peri od of The capture. 15 The program once set to

record a designated portion of the screen captures
hat _portion at.each predetermned interval and in .
The eilmsg sbaB® éﬁ%@é e RaEtRle GFigol) 18 spnEp AR Ao gripgrease in
caduring the recording process to
{)ghee “ Pgraes that have changed. 20 There is
clearly a nunber of ways by which such a conparison
can be nade. In this enbodinment the area is firstly
The ppagtanh baoesktitotrocardel desigrated pottiomof the strem ddpatirdsahat
.been captured. Equal width columms of 80 pixel's width
portiepgiceashdiredsieamined Hitervabangin thip embpstiment each suceessive
not equal ly, di yi si bl e b i xel,. s then the,l ast.
screef] s areg | BLeiiivan Augihg) De FecTRing PHIRES Rl Eming those
areas RS hdve fjgures there are 8 colums 25 across the
w dth of t § chosen area. The width of each colum is
vari abl e however at

sae g idFei

There is clearly a number of ways by which such a comparison can be made. In this
embodiment the area is firstly partitioned into smaller areas than the area that has
been captured. Equal width columns of 80 pixel’s width have been used in this
example however if the area is not equally divisible by 80 pixel’s then the last column
is less than 80 pixel’s in width. As can be seen in the figures there are 8 columns
across the width of the chosen area. The width of each column is variable however at

this time a width of 80 pixels has been used.

The first column compared is the left hand most column starting at the first line
(row) of pixel’s down to the last, this is then repeated for each adjacent column until

the last column is done.
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this time a wdth of 80 pixels has been used. The

first colum conpared is the |eft hand nost col um
waee@nnsitgr at the first line (row) of pixel's BPONAUL®3/001654

the last, this is then repeated for each adjacent

colum until 30 the last colum is done. WO
2004/ 053797 PCT/ AU2003/001654 11 For illustrative
pur poses the process is sholin in detail in Fig. 2

where the changes in colum 3 of successive franes

For ilaigtrativeyirpat@cthelptotdis id 10 in HBRI] iAEKL. 2 het @theZchahges in
can be seen that 'the top and bottom areas of the

colurgn Bwisuccessive ftalmemallumdtedtlhetmkﬂgmes tHatshalpeup Fig. 2 it can
i Nncreases in ea coverin and nore of the
be seqny fhgt the mwigprtpgt arehBA t%\e o rﬁg}alvéhwrae #hile the oblate

shapd, ggcgias e B 006D Bl @B@@g@&e ysgd as the

oundary o avi ng changm(rjl pi xel '
The | ower boundary is detern1ned to be the line that
is above (precedes) the Iine which is unchanged from
Wherl 8 firstehpngw i a pikel aabue disuies tHedineinpivkidh the gixatchanges is used

I f punb h I f th
R T R T T e
deterhun&? ¥ §§v ?Nneul % E}pa%rsr%@o%q ; gcreldﬁé) t%ﬁe)llr%%ovgﬂ}h 1§ 88 :irxrlfgseg om
the ptéVib@SRERle, Motd eatlaqliél i§ ﬁ[s%ﬁrt‘r ?Ye @Fndlﬁﬁ@fs kg@esleﬁtmg the

el ements. The first 7is the position of
colour eff thdtgrictuze eleenierdf(ad digiobhbatumbays arre%ﬁhetﬁneb ty&dZt@&epresent
and the second is the bit mapped i mage (BWMP) of w dth
othergihaprcteristisht sothe coppazisos, is pbymyarumbersi s possi bl e to
store this image in other formats. For exanple, the
i mage could be stored in jpg or jpeg format using any

The b‘iHékt AR AU FAPGaehiPe PR £5 f: 3-&' g}r}%t PE&Bin BY A RSt two

formats w il provide gener er sized

elemértarThefirst bethBldsitidreof therta ? lefhahd @apngr afthd®lock say x=300
considerably smaller overall file size for
and yt-r HAsandsHiegiecormhés thierbit mepped smage (BVE) oh weidth ﬁO byélelght 200

IV

ret apd | oc t x=.0. and | at | th
pixel 3ol b Rene Sor e ihase ivardet Frfiay. Tariesainple the
Y
a0 5B o FRN i Ao
percen€fgN Eliffeient B®rage formats will provide generally smaller sized files than
the BMP file format which can provide considerably smaller overall file size for

transmission.

The first ever screen is saved in its entirety and located at x= 0 and y= 0 relative to
the capture area not the screen area. The size of this block is obviously the maximum
that needs to be stored and will be needed to begin the process of reconstructing

successive frames.

It will be apparent that for each frame there will be a collection of (in this
embodiment) BMPs of varying size stored in serial fashion with respect to the
detected changes for each column in each frame. The nature of those BMPs is

illustrated in Fig’s 3, 4 and 5.
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successive franmes. It will be apparent that for each
frame there will be a collection of (in this
we@ndedsitent) BMPs of varying size stored i n sePCEAU2003/001654
fashion with respect to the 30 detected changes for
each colum in each frane. The nature of those BMPs is
illustrated in Fig's 3,4 and 5. WO 2004/ 053797
PCT/ AU2003/ 001654 12 Fig. 12 depicts the exact changes
for (the sane colum) in four successive frames while
Fi g.4 depicts the BWP bl ocks that have changed by
reference to the areas of the 5 colums that have
Fig. Japicts thnpexast claarzesfor(the saine\cahtmd) firf fouesaecesEivg. fréimes
. depiﬁ%§,the act ual . BMP bl ocks iaved during the
while Fig 4y dapigts phe BMIR blorke thas hawg changed By refeensgito she axgeg)of the
I ntensive hut not so jmuch .,as tao jnpeds.the ogperation
colurigd ST Bitn Fbe Rt AL oy el SRR SifengE N Cat Ton.
The conputer is still able to 10 support the recording
“and application mani pul ati on being captured w t hout
Fig. Sdbapieta shegcttialeBMESplonlss searedshurirdg thHeerecording grrocdss grhes
is a pictorial representation of the chronol ogi cal .
operaigng CaEshows arBMﬂgU dntensivg bud not sy mMuch asdedmnasts the operation

hase.. Such a file does t act.ual l xi st _and Fi g.
of the HiEpteF Yelbe sl & 120 P8} pRRDSHP r aRE shimpfter 5 o abie o
suppé‘xrtrtﬁé‘Qé’d&?&ﬁwlg%cﬁéépﬁ&ﬁoﬁtrﬁéﬁﬁuﬁtﬁﬁhb&ﬂ chphAeaBytRGut

The first ffame i's of course a BWP of the entire area
decrehsingghe eespotisivenddseofthe eothpuitéd. ust ration is a captured

BMP that represents the first area to change in colum

1 of frane 2 there can be nore than one BWP stored

Fig. 6iRg R OrB] ISRFeBb Lt B RORlopR) GUMAPRT fBgpS treated
. f ' . i i, 63
durg Lo BRSPS FULECCSICRL B fig ey o

reprebéntifién af tieviegical hﬁbn?ém%ﬂﬁoﬁ Allthetdtored @aphedal irformation.
enabl e coordi nation of the reconstruction process. An

event list entry 25 contains as preferred itens: a
The f{ggf %q?lgﬁs? 8# coq}ﬁ?%g?%pg Iéﬁ; ?%t?rreeaqeg %gi%rgartegclnydegit. tf'?\e second
illustration is a captured BMP that represents the first area to change in column 1 of
frame 2 there can be more than one BMP stored for each column for each frame. The
remainder of the pictorial representation is representative of further frames and the

BMPs stored in order of capture.

Programming of this feature however is likely to use an event list at the time of

creation to enable coordination of the reconstruction process. An event list entry

contains as preferred items:

¢ areference to a unique BMP stored separately (the creation of unique BMPs will
be described later in the specification);

e a cursor movement record (X, y);

e cursor image reference;

e screen size settings; and

¢ audio volume changes.
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be described later in the specification); a cursor
nmovenent record (X, Y); cursor image reference; 30
W@ ee08ms797 ze settings; and audi o vol une chanpeRFAUYD3/001654
2004/ 053797 PCT/ AU2003/ 001654 13 These itens are
exenplary and do not constitute the maxi mum or m ni num
nunber of itens or necessarily the nost appropriate
items. It will be noted that3the stored 5 BVMPs are not
explicitly listed in the event list as their storage
is already ordered. Creation of an event list is
based on clock tick events, where none, one or nore
Theseifemsare exeraplary iand da sotdonstitutg ¢hermaxivmuas o oiiatredm number
.. Wth each clock tick event, that corregponds to a
of lteB]SéEe‘%eéF‘ﬁaHi)ﬂ t &y PRIPERIRIERS- It 18 gd dhatithe stored
BMPS A4 n&%@‘fi’cﬁﬁr li&Q(? W e & et BEKad ik stglaagélé/«tphﬁﬂléa(ﬁ?&c%red.
may not have~’a reference to one Or nore S 10
reconstruct each franme in sequence and each tick may
or may not have a cursor novenent record, etc. This
Creatigmpoban kvemst list isthasedmat dloek tiock evetitagwherd mene, eheoe mere
to each BMP and, cursor 15 i mage and thus requifing the
event$rePL§enting Xisuabfngsdua% ée@ésméﬁﬁgwﬁe e%%%@@% tigk event that
[ [ St..an S ar ept _in.
correSYARER Y Bred e Rned B8t Buehial o A iRl R bollice
with hRfsdkedd on associated with each BMP to a mi ni num
Wth regards the cursors, a 20 separate file is used
to store all the relevant cursors used during the
recorded sequence (typically 32 and 32 pixel BMPS).
Each ik Tafy gt BrYANGtAESP dogfarenertione & %‘P%EMRW#CQWUE% each

ngth of the recording if the otal BMPs for each
framg FcteRke o ehFOCENP, o el ot Wb o cBHSSR s BheER feepr, et
This §Y¥abR is £ aHBMARY 16 8d8Ing@tithd ffH8ndd & &-NIMAP and cursor
eventually transnmtted to™a renote recipient. However,
image hadrthys réquitiag ¢he storagd dfealt BRRyed delngedhtontepireszint shanges in
BMPs will be Il ess than
successive frames.

The event list and BMPs are kept in separate locations so as to keep the overhead
information associated with each BMP to a minimum. With regards the cursors, a
separate file is used to store all the relevant cursors used during the recorded

sequence (typically 32 and 32 pixel BMPs).

The size of a recorded sequence is proportional to the length of the recording if the
total BMPs for each frame are stored. At four frames per second there will soon be
many bytes of data to be stored and eventually transmitted to a remote recipient.
However, clearly if there is little change the number of stored BMPs will be less than
if there was a large amount of change. The size of a recorded sequence is
proportional to the length of the audio recording regardless of whether there is great

or small amounts of sound.
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if there was a | arge anmount of change. The size of a
recorded sequence is proportional to the Iength of

wo bw4asaddp recordi ng regardl ess of whet her theP@r/AB2003/001654
great or small amounts of sound. 30 WD 2004/ 053797
PCT/ AU2003/ 001654 14 As there is always a chance that
some of the stored BMPs are the sane, it would be
advant ageous to identify thkm and elimnate
duplications Each elimnated BM woul d be repl aced

As théid {3 aawaf 8ICRAR® that bdiae Do BbFed BRIPCAB the sahe)iéould be
separately for 5 calling up by the event I|ist when

advantageduseth identifys theen ahy elinpnefestgili catiaddi Eddbreliroirahe] BMP
groces es _described thus far th here C n be
would berrgplaced avich pspierencertpdhe same %@\9 ba o separately for

Callin%wﬁéggtﬁ@gv%%?‘w Cfgg@{_eéurt her corrparl son of the

urrently St'0r e entify common and different
areas. 10 As the process of recording and conpari son
Is ongoing it is also a feature of this enbodi nent
It is mératy & peeferabtdeadditicenterthe ipsocesser disdribed thies far that there can be

enbodi ment  t he cursor oor di nates (X, are stored
furthggredugtiphg i the.giantity o f@ﬂﬂresstorﬁdeae% ﬁrgaﬁmlm@ gy ifyrther
ed m. API nd._ever
compdfbEh Pt BRERAES %erﬁ&v&'*ﬁsgﬁtg i Rl Bl el Sreas.

respective "hot spot" is stored with the cursor imge

data. The "hot spot" coordinate is that which is used
As the prdeesplofiyeddrdingarsd téraparifort iseorgoingit isalsohefeatureef this

and i s not necessarily the top |left hand corner of
embodiment thad the gaxger movementdprecgsdedi s stored in

chronol ogi cal order. Cursors are 20 transparent BMPs.

Fig's 7 and 8 are exan‘pl es of two cursors and the dot

In thid %H{Haﬁﬁmteﬂ? the aﬁlsms d r%ftese@(‘: 2) iy sst8{ed Wwheh %gf%nrge capture

sound creati ng a e IS one way of recor

occursTEhé thiot tma%/led; daermﬁeddmnam himctiea@ailednd @vegntime the
di spl ay. The crosoft Wndows CS provides a 25
cursog pbmgﬁ&t e TieMz inpage isstenediang! tﬁwacreaspetcylveﬁhpt gpet”Bestored with

the curgo}' ir%etageg d}it% 'The o’i\gt g}? rp Iccr)]gl%{na’éé is that which is used to display the

position of the cursor on the screen and is not necessarily the top left hand corner of
the cursor image. All cursor data is stored in chronological order. Cursors are
transparent BMPs. Fig’s 7 and 8 are examples of two cursors and the dot denotes the

“hot spot” of each cursor.

To record sound creating a .WAV file is one way of recording and the file created can
accompany the recorded screen display. The Microsoft Windows OS provides a
standard 22kHz WAV recording facility that can be initiated to record continuously
during the screen capture process. It can record the audio created by the application
being manipulated as well as that spoken by the user at the time of recording
assuming they are using a properly arranged microphone. Or additional audio used
to supplement or modify that which was previously recorded can be added. WAV
file recording is only one of many audio recording and playback possibilities. For

example, MP3, ogg vorbis are alternatives.
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during the screen capture process. It can record the
audi o created by the application being nmanipul ated as
wowdok/058591 hat spoken by the user at the tinme OPCT/AU2003/001654
recording assuming they are using a properly arranged
m crophone. O additional audio used to supplenent or
nmodi fy that which was previously recorded can be
added. . WAV 30 file recordintpis only one of many audio
recordi ng and pl ayback possibilities. For exanple,
MP3, ogg vorbis are alternatives. WO 2004/ 053797
PCT/ AU2003/ 001654 15 In practical terns, but as
In pragtigelitesthshhuttas measured diynoiroent tectirol Gy the &8 dvadbean be high
.high during the use of certain applicati t hat need
dmn}&)t%ﬁélsfﬂ of sPdain apmlications f tﬁ@eﬁ 9 g’ésf gcoréeat ¢ FecRuding process
. Lt he "0n- = flLye. Dr Pyl .
tsclf 86t AN B, o8 W CEn B0 ) Seroeiing OREERRY Shove
impottaatlyekR oaffett {Heqegiitlsi ek o0t AR difplication being
denonstrated. Thus, any additional processing to
demarnsthates. {Theissare additiomal procesingitmgedwre thvBiz fesidi@recording
ef erably be n en recordi ng has ceased. 10 Thus
or BNIR Stzes ca% Rﬁ%f?é’ﬂg}’ %ﬁ%f‘@d"’lﬂ%ﬁ raserdingdipecentes dat a
required to be stored or sent, it is possible to
reconstruct frames and conpare the next BMP in the
Thus$h beaRkaripls of Rew tBrfamher feduteltie Hﬁ@iéﬁ%ﬂéﬁtt@%ef&% or sent,
has the next BMP placed over it and co n and
it is possiblentorreeorsisuc frandet axdiarapareTthe rexe BMIP irt the stesaim. Thus the
BWP t? be pl aced on top of a fullﬁ reconstructed
previpps fll e EeropsiaH mgwgs e ned MY placed overybang semmon and

here_ is._an 15 area of—.it that.is ¢ to the
uncob G i AP gt T artE8 tinGETRP A Be W on top ofa
fully QMRS £98RAN HRENsGRAB Rs BRREYGERLIN dizd BEcatBE Bhere is an
manner previously described. It nmay be that the
area ofdl tinat iswcothma td the @EeyisiséchnRd/Rvithinntbhe extdirgewidth of the
smal ler 20 size eg: 20 pixels width. Clearly such an
colura@pifba@ﬁrrmamsonm%@rconéug@d inihe aamwemranyterrediavelyng
d toyed as the average size of stored BMPs wil |
egﬂﬁ%%gce. 25 Figs. 9 and 10 illustrate an exanple of how
thi s approach can be inpl enent ed.

It may be that the column width of the adjusted BMP is now reduced to a smaller
size eg: 20 pixels width.

Clearly such an approach will further reduce the amount of data being stored as the

average size of stored BMPs will reduce.
Figs. 9 and 10 illustrate an example of how this approach can be implemented.
Frame 1 in Fig. 9 is the first whole BMP or jpg that is retrieved, over which each of

the stored BMPs can be located in a timed sequence. This process is not unlike the

creation of a collage, which in this case creates a moving picture.
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Frame 1 in Fig. 9 is the first whole BMP or jpg that

is retrieved, over which each of the stored BMPs can
wheookosHadEd in a timed sequence. This process PGI/ATR003/001654

unlike the creation of a collage, which in this case

creates a noving picture. 30 WO 2004/ 053797

PCT/ AU2003/ 001654 16 Only the activity associ at ed

with colum 3 is depicted it Frame 2. As such the tinme

order of the BMPs indicates that BMP 90 is to be

Only lthe attedtyphsssciat@Dwigneliimn ZRUPictben FrimeR. ABMAcRChe time
as such is shown in place and a copy of BMP 90 is

orderst¢fdhva BMPs hnelicatedettmt BMP 190 is taalpelomatedfatwat 80 gniy + 20@of the
t to.the f . Al h ' 2 which i )

Framp B UEL90E SuPhinah b ROnC B b P RIS Fefhovon g the side
' t o j ' t | 4 -

o td A Ll R BN RO A R LU H g 2 i

is noteacthllethe P BMP b bk ptaédlorPiaine 2 bildNE a@thallklti_niaSgrbh?
common area of cover of BMPs 90 and 92 (see Fig. 10

associdied with thedigeiisterdvalsebdinggodraree Bl Ao d@appgxﬁh@irgﬂﬁsammple,

onap§3 8 esternre e Rl Termpposcosy il geso and 52
: e | . . 4.

e TS PR B e AL SR T MBS A5 B

A smhREOBMIP®’ PFigC ¢ resulpwever, that is not to say that
with appropriately efficient programm ng and 15

processor power it could not be performed "on-the-fly"
during the recqording process. So as to_further reduce

This riaming pregess wehich sayaredves theaneg of each BME ispasbigularly CPU

. and onl .col our . i nfaor i on | ocation ,.
inter3P R cifcisRd i RreSaBl it i he sotERre iging pasgress.
It P DE . Raus of @'}f
Howﬁeéprﬁgégiﬁ%}%% tISl%Iat ac rggnsi gnie%i can?.? g%%t a and
procdssott pewer i doatd not lnd petfermed rionithie-6lfy” dhiringdwoecatdidg
with the stored BMPs can be achi eved by identifying
PTOCE8fPs that are sane following the wdth trimmng
process. 25 One way by which this can be done is to
cal cul ate the Cyclic Redundancy Code '

So as to further reduce the size of the stored BMPs, header data is removed and only
colour information, (x, y) location information, height and width data is kept.
However by performing this process on many thousands of BMPs the reduction of
data can be significant. Yet a further reduction of the quantity of data associated with
the stored BMPs can be achieved by identifying BMPs that are same following the

width trimming process.

One way by which this can be done is to calculate the Cyclic Redundancy Code
(CRC) or hash of the colour values of all the pixel’s in a BMP and compare the results
to identify common BMPs. When common BMPs are eliminated, there will be a
further reduction of the amount of data to be stored in the BMP data store. However,
in the place of a removed BMP a reference to the remaining example of the common
BMP is made so that the removed BMP can be substituted with the remaining BMP

when required.
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(CRC) or hash of the colour values of all the pixel's
in a BV and conpare the results to identify conmon
w@kaeg/033eN common BMPs are el im nated, there mi/AUb®3m@01654
further reduction of the anbunt of data to be stored
in the BMP data store. However, in the place of a
renoved BMP a reference to the renai ni ng exanpl e of
the common 30 BMP is nade stZthat the renbved BMP can
be substituted with the remaining BWP when required.
WO 2004/ 053797 PCT/ AU2003/ 001654 17 It is
advant ageous to have a facility to instantly play back
It is adiventageotisltalhave 2 &rilityaptinstently pliyebadctieviengrdedaxcreen
does.not have a conpati b] e pl ayback, praogram In which .
captuge {Ethe IPgelying et dopenpbhayq %e%mgaebﬁplaybaqk@rmga%akkwmch

: r fid ce. t file is do e
case $ BRSNS b, STBRVEFEhL bhSn GRS, bR st AE Once
the fildis®ube ditkel 8o BeJpened P gla?,rer 3AeLeRIraY S, InBRICHRH thetiders

file. The play back software i's arranged to reverse

compiutter andplysdbe dastured éite. Jhe\plapbhgk sdftwatd is abmngetied reverse
that sipce | ossy conpressign is used the quality of | |
the progesses ﬁ&é%‘a%ﬁpgeé’ﬂ@gayfafﬁ avildeqated deptisingelpasy gomnpression is

wsed SHEANS OO Btes kO U ORS00 G 1 Spqygne
origitdlNg aﬁf)uﬁ@dﬁh?gegsﬂﬁl SRGREFLNE B EeiEII8ThE Bel BBbet BLthe user at
pl ayback quality is acCeptable. Since, qualit

the timedofenekingi the ryqirdaig grexiibsec o theat théplayback gaalinde
w |l always be subject to change to suit the. )
acceptakleppinge, quakityjudgemestt is Bieallyombjertiyeeths ghoisasgnade will
I s achi.eved using kna conpr.essi on technol ogy. BWMP
alwa}'ﬁ?ﬁ%%'gblg?t © ﬁﬂﬂ@%to ?‘Hléﬁbear?:gg’é‘fn O conpress using a
known process called "zipping" as is available from
W NzZI P Conputing. Substantially smaller files are
A furgledyi redadtioh @noveérallifilg siavis hthievéd nsisglaiow e bbaprassivh

commonl y col oured BMPs ie-nmonochromatic BWPs e.g a
techngtegy. SMP émagesanganaongst the eadient 40 yompredsarsing a tkmewaoprocess

cale DR 8, AL TSRS LA e tatt, [ UL, TG e
are a8 S L ONAI AL B APE I kot oo RO Bloure B

ie-mottehrorhhtic BMPs e.g a grey scale BMP? Note, as previously mentioned, the

BMP:s files are separate from the event list file.

The zipped file is given a .ZIP file extension and the .ZIP file containing the BMP
data is part of the total file collection that is communicated to the remote user. It is
also possible to selectively compress captured files to jpg format which may be
ZIPPED for convenience or conformity with a predetermined file generator

procedure.

The sound that was captured previously can also be reduced in size by using known
compression technology and it is preferable that the .WAV file is converted to a
compressed file type, for example an MP3, ogg vorbis or other file type. Conversion

programs allow the quality of replay to be determined by settings that adjust the bit
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al so possible to selectively conpress captured files
to jpg format which nmay be 25 ZI PPED for convenience
worongosf/oTmity with a predeternmined fil e gener B€DAU2003/001654
procedure. The sound that was captured previously can
al so be reduced in size by using known conpression
technology and it is preferable that the WAV file is
converted to a 30 conpressetBfile type, for exanple an
MP3, ogg vorbis or other file type. Conversion
rate fAgIcATRe 8bRWid Smpledlib L&eOWAVFﬁl@.YIE@h%?eQ eeeqhalitg ¢higher
by settings that adjust the bit W 2004/ 053797
bit rapThAlBB 384 0CiBbih sidsof thedilacrashed Notablys duglt compression rates
npled ie -the WAV file. The rr the quality
can Stlﬁlpgﬁzélrde aledupia ayral r@rpéggtl%gug@ hipve sulahtasialfedygtions in
ﬁlest{a-l e created. Notably, high conpression rates can
Still provide adequate aural reproduction but achieve
substantial reductions in 5 file size. The final files
sent to a recipient (user) will conprise a collection
The fifal filésement b0 deedpiecne (useabwilkcamprisay callectiomof filts as described

sel f contain sel f_extracting, player file and the
abovwaa dnay plsg ungydsé selfpprtaineqd, selipxractng Pé@ﬁré\l% And the whole

en_the rity of ctians.
file el ROPIERED A5 e R i Lh e By e i maoRie) ot e
redu&%ﬁﬁﬁ&ﬂﬂh&@ﬁbé&hAdﬁéﬁé@ eved by recognising firstly
that there is likely to be a difference between the

| ength of the conpressed audio file recording and the
screen capture sequence when plaéed back. For_ exanple

Sounficﬂndwr%} altai}'beqﬂysygwbmmﬁ@w i sﬁcpsg@utgwarsﬂé{ that

therefy AKEFy toiSh dif Jfﬁﬁe%iyfsga%ﬁ?ﬁ&%?ﬁ of feceorptissbttdisdie
recorHihrg)%\d‘ hd &%@Q{ Eaptire é’éfi;l hee W b\é;ﬁﬁ yed BhcK. &6p "eQ%ﬁ\%ﬁ: Rr

nute or nore the d seconds, whic

relatibelyvahort raxbrdiagblof sdyylesd tha@rdnohute) d\@ﬂﬁﬁéﬂé&@d{a in time may be of
sequence. 20 In a preferredlggproach to better
the Omcqfr?@hﬂ as@ecpnds‘gh@lmﬁ gencexr@smot R@,em i@ be m@ﬁeable by

users; K T eReAgeiiER.ot  MYEHE RBFReghe ot S 1e50R4s, which
will Mér? n&fce%l@%'y' 8 hatdthe @H}J%QHQ Qeélmn%e.v al ue can be

In a preferred approach, to better synchronise these elements, every 120 ticks the
event list items that would have been used are delayed until the next tick occurs.
The choice of 120 ticks is a matter of experimentation although this value can be

varied.

Playback of the captured, clipped and compressed screen sequence can be handled in
a number of ways, the most basic being the linear playback where the sequence is
played from beginning to end. All the BMPs are uncompressed in preparation for
playback or uncompressed on the fly. In this playback case the first uncompressed
BMP is a representation of the first stored complete screen BMP over which all
subsequent uncompressed BMPs are located in time sequence. It is also possible to

compress the initial image to a jpg format but any compression algorithm that is
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vari ed. 25 Playback of the captured, clipped and
conpressed screen sequence can be handled in a nunber
wo@bomayx97 t he nost basic being the |inear playberku2003/001654
where the sequence is played from begi nning to end.
Al'l the BMPs are unconpressed in preparation for
pl ayback or unconpressed on the fly. In this playback
case the first unconpressedl9BMP is a representation
of the first stored conplete screen BMP over which al
suitaBle forbege Uil ARG ERbeIRed. RPIDdattoh eadliffadRptdbikty
sequence. It is also possible to conpress the initia
determingethed’omfjcompressian aowabley bubifdibeteod7hby td sjpe redurtion is
.that is, WO 2004/ 053797 PCT/ AU2003/ 001654 19 suitable |
achleﬁgﬁle@adg%mﬁm ley Thejqveglay o ﬁb%cwea.an SiiREshsanisation is as
gﬂﬁa' . ptability determ nes the % of conpression
de&:a de%%?@@ﬁgUt 1Mo to 27kbyte size reduction is
achi evabl e and acceptable. The overlay of the cursor
and audi o synchronisation is as 5 described
Howeveay thausdey majowene tg cemenanse therplayback at any poirgateng the

| aypback at any point along the sequence. In that
Sequ%}%eﬁ‘ thet Repe Heingdb ¢ Q?éEeéFﬁlb%fg RES 18, there pyruld need to be
. & [ e vi sl aon aof the
2 cellPH e 138013 BF iy AR e Ao iRl 3 e frmes

need BB ré@mderucRPRoh thelwrily HrardMe tof Bhe/bé 'ihﬁing‘f badRired
t he begi nning of desired” playback sequence. 1n

playlmchsequericet erns the del ay may be acceptable but it is
al so possible to capture conplete screens at a
different interval than the interval detern ned

revipusly, F 15 exanpl j ddi tion to.capturin
tn prfGfiH! histhne Blay dy B Pesftaple B3 T ROHI R e ite
com}ﬂ&%“sﬂel%ﬁg at b Wiffertnlk BRBSvAT ﬁ'ib.rpﬁ}eqﬁ&tr'éﬁp 2Rt feviously. For
conpressed files are separately stored every thirty
exampde tndelditiday ingaptheng folir seeaspa\setdrad f@ priocédsirig yrrthe
second intervals neans_that the greatest delay in
mannsr slesenibrel, Sl poreers can be gaptyred and dbein sompressed filevanea

sepa TG b 5y BSOS LB SHL B TS, e t ity
secortPHASIdMbahd hak BROPIAME HLRY IRTREERANY SEN PRRURLELS in
reconstruction from a maximum of thirty seconds previously. The reconstruction of
course does not take thirty seconds but the reconstruction process uses a complete
frame from a maximum of thirty seconds previous to the point in the sequence the

playback is to begin from.

It may also be advantageous to allow playback only from the thirty-second points of
time along the sequence period. All the reconstruction described in catching up to the
point in the sequence the playback is to begin from is done in the memory and
computer processor without being displayed. The user only sees the playback from
the point they designate, which then is by design a predetermined full screen storage

point.
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frame froma maxi numof thirty seconds previous to the
point in the sequence the playback is to begin from
wo poonmy37at so be advant ageous to al | ow pl aybackpP@rmnApy2003/001654

fromthe thirty-second points of 25 tine along the
sequence period. Al the reconstruction described in
catching up to the point in the sequence the playback

is to begin fromis done in2@he nenory and conputer
processor w thout being displayed. The user only sees

It is drivdterhatiPaeirdcbAsiruétiRlReddwhblterafhes bffirl foin¥Bf playback. In
then is by design a predeterm ned full screen storage

otherpgprds precpiCe gt prOvAdPCHRlRe 6B3Y0es1(@E prediBerdrhinied intervals
an_ al g;rna ive to reconstruct  sel ected whol e, frames at

withinihe playhack seguenqe) i memmory prigsytoglayRacks sshseeapnragch

[ 0 I erm ne
provfi8 P ARGk SRR 60l oL USRIy, whole
fram@Watld balPhadaSKe rRenbtrafted T8 &AGHY thirBy-Q¥d & &nd this is
frames di'stributed throughout the playback sequence. A

considendcesufficizme tayprdwdde alyantagdotosdel tirmeofrstrandomdadeess to the

every thirty-second period and this is considered
playlgqgifﬁﬁﬂﬁl@%ﬂe- dchap gppeoachhnelimiagtes havirg to previquslypave,

d t | ayhack, segu e. Such an
comiBSE9 ASEERT, & BobFs LA RGE L PEINIER BB I bored complee
imagE®BRE €5 8 miidmuhansm t conpl ete screens thus keeping
the nunber of stored conplete 10 inmages size to a
m ni mum As described previously an event list is
created and stored during the recardin period. This
As descg 65 Preggyshyarsoyd dishisceeatad andrﬁéow%edﬂr% the,zeeppsling

re TR GHATEEED bR BNV R e
(BMI?? b?@@v@r%e‘éﬂ?rﬂt%r?ént%ﬁe,%h Igg‘leaé{%& %ir%lﬁc?etcﬁdéﬁ the current

ayed. Ot’her event itens are a store

screeq\agidt whess bne O nioretdfehe atdicsfilepate playbd eOteralvent Béms are also
files used for "help line" and "training"

storefdigtheieverddisti s the ability to nodify an existing
recordi ng. For exanple, it will be

Of further assistance to the creator of files used for “help line” and “training”
instructions is the ability to modify an existing recording. For example, it will be
useful to the person receiving instructions to be able to click on a WEB page link
included in the instructions after its initial recording. This is particularly so, if a more
in depth explanation is available for review on the referenced source. Once, the
person has finished reviewing the added supplementary information they can return

to the prerecorded instructional file at the point they left it.
The types of objects that could be useful include:

e the display of scrolling text
e screen display zoom functionality
e annotation in an identifiable object shape, for example a balloon - such

annotation can include hyperlinks
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20 useful to the person receiving instructions to be
able to click on a WEB page |ink included in the
WO n®inssodT ons after its initial recordi ng. ThiBCT/aU2003/001654
particularly so, if a nore in depth explanation is
avai |l abl e for review on the referenced source. Once,
the person has finished review ng the added
suppl enentary information t2ley can return to the
prerecorded instructional file at the point they |eft
o micHia Bles Lhajatle Vit cHRhREHF abhiddble det)ﬂca{%f‘or{éss%fcﬂlas Internet
i ncl ude: the display of scrolling text screen
bmbivesel pyug rspMiarsbitdviadliat Bla@ér, AppleQatitloDirhe, Fash etc.
i dentifiable object shape, for exanple a balloon -
* audjeHilesannot ati on can incl ude hyper|i nks WO 2004/ 053797
PCT/ AU2003/ 001654 21 nedia files - playable with
*  CHENBRMPHINPTSbI e applications such as I nternet

* arfiIRASh Al g Bl FICRF HrodEhS o B Pompifgt Roibft

application calls and commands for programis on the
conmput er recipients These objects and/or links to
Thes¢ bljertaeadgos links bethemw ere postiphey buektheqrleybadkrsssednoarea for

. review and, activation by the recipient if they wish to
reviey 3114 3@ ¥AONRIANG r@ﬁlﬂlefftégg]%’énghfe utilizg the gdiifionakfeatures
t.q _keep acconpanying file sizes acceptably small,

theyﬁﬁa? fonal imaging is of the vector style. 15

Background nusic can al so be added and its repl ay

sequence can be controlled. A predeterm ned suite of
So asltadlegp avcumparsyingffile sizes accepealdg sinall additiomal imaging is of the

instructional file and the particular sequencing can
vectopstylacl uded in the instructional file. The size of

music files that are able to be reproduced with

surprisingly good reproduction

Background music can also be added and its replay sequence can be controlled. A
predetermined suite of background music files can be sent with the instructional file
and the particular sequencing can be included in the instructional file. The size of
music files that are able to be reproduced with surprisingly good reproduction
quality is small relative to the other files being down loaded. It is therefore useful to
incorporate this type of effect as it can enhance the effectiveness of the instructions

provided.

The playback sequence can be further modified by the insertion of preset pauses or
pauses that are conditional on actions or reactions by the receiving party. Or for

portions of the presentation to be replayed etc.

Additional instruction or information can be processed in much the same way as the
replay methodology developed for cursor movement representation that is described

in detail later in the specification.
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quality is small relative to the other files being
down | oaded. It is therefore useful to 20 incorporate
wo biog/0s37pe of effect as it can enhance the PCT/AU2003/001654
effectiveness of the instructions provided. The
pl ayback sequence can be further nodified by the
insertion of preset pauses or pauses that are
conditional on actions or r@actions by the receiving
party. O for 25 portions of the presentation to be
It is alapirdyededtiat theabéveofimlctionslitylstpredeRiminédpBRidrothereof are
can be processed in nmuch the sane way as the replay
maderay3ilahle tythedsvipierped stioh instrustionabfi allow them to reply in a
representation thaj is described ,in detai| |ater in
conveREnE REAR-A aedicia TS0 (on esefRe Pt RBSISS e dnigyas to
S ' gﬁg%e unctionality or
explagplr%éi(}‘géltr (&elr§l ?n%%%st)a?)lrtl ng%%%%gppglra gi%gér{rtg%[té' avai l able to
the recipient of such instructional files to allow
. themto reply in a convenient manner using audio
Displgiyinthescursesduring phaythack debandlpdiine prefenradmmesinen The most

TN —
e sS4 P 5 S ARy O e PP e

descriloed & plagedbidd dtttHe four P& seavd rard! wolld EREY providiea cursor
appropriate tines when it changes. The approdach 10

movefaert fhiabwasnop vassesmbattk Pasitiomel details pleat reay badisefud enay not

woul d.li ke rovide a cursor verment that was not
be dl@@?yeéﬁﬁ tth‘.g “%qurgﬁﬁ?u@éi%ih@qgwt tayeMe useful may

not be displayed and the novenent woul d not be

pl easant to view. In a preferred approach the cursor

Ina ﬂr&féﬁé‘c{)bﬁ@icﬁ hd BersBl RYdigplayes oadhe pldfbackistRendifty imes a
second although this can be ghanged o reflect syst’em

secorchpldhotgh this carpbe thamgetie reflest syisteinh easabilignot perfgimance

the cursor and its novenent are recorded four_ times
restrigpns geenyitpughiibe sumoariangdts mevement argyecerstast foswidinaes per

t SCr are in this invention .enmbodi nent ar.e. :
secorlq o g e Y oG RaR oo £ a i g invention
embddifiR@t af®FRErpoPted, using in this embodiment, a simple linear model for
the movement between the previous and next cursor position. However, there is
some difficulty in displaying the cursor on a frame that only changes four times a
second as the cursor occupies a fixed area of pixels and that area may move at least

twelve times before the next reconstructed frames is displayed.

One preferred approach is to take areas from the previous reconstructed frame (ie.
that frame that is displayed during playback that represents the last quarter of a

second of the sequence) and extract from it an area that is held separately in memory.

The extracted area can then be used to replace on screen the area the cursor moved

from.
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t he novenent between the previous and next cursor
position. However, there is 20 sone difficulty in
walk@ploss/pbng t he cursor on a frame that only chepomyay2003/001654

four times a second as the cursor occupies a fixed
area of pixels and that area may nove at |east twelve
times before the next reconstructed franes is
di spl ayed. One preferred apd¥oach is to take areas
fromthe previous reconstructed frame (ie. 25 that

The clit@rdstiiins & stitedlpayeidudly dragnielpylagsiksd fhair future position at
represents the last quartér of a second of the

any tigeejisdassyn abhisit is pessitle borralculate whebdistanceitbepatill be apart

perGEPRNR R DR Lo S SRS el S e Ber of a
seconfcir%egg 39&%&9&%@%@8&“@&8%ﬁ-ﬂéﬁt%scﬂ?eéf IP\% eilt'1.e q

cursor positions as previ ously are I nterpola
so their future position at any tinme is known. Thus
it is possible to calculate what distance they will be
Wherafhwr distanee iscless gt b predetenyinadethresteld af pixils(shnpddesause

this 5,6 is5h LRI P S AUe! BRI Pelsarasmsbal Fadipivels square)
' ' ' is. | .t

ey ESEARRE AN OB S

consegq[ﬁhieﬁcé Sf fhas is thas thd kel e thdudbihbedf totﬁéereplacleld without

andard cursor that i's 32 pixels square) they w
showirygthegprevikhisscursor pdsitign everottoughvhere st etlapsifithe sursors.
moving slowy. A 10 consequence of that is that the
i mage behind the cursor needs to be replaced w t hout

i 1B B D P B U 08 (OB BY BBV 88 oS! B

'S over

the tHREGHRE 9§ FARRE Pis @ traFRH BXATRL tah 3eéﬂr¥é%§té%’fr§x%eﬂje?ﬁh§ng at
when the threshold is reached) is extracted from Che

the minshumeccosdinate eddfmmimulne gicoopidigasd of the ttvoecursors rama stored
X coordinate and m ninumy coordi nate of the two
separgtfl¥ors and stored separately. A first cursor image
is placed on the displayed screen now show ng the
cursor inits first position. Then the second cursor

A first TBERrithaBl ACEH QY Bh tRe ARNaftid dRErPALWARLHng the cursor in its
first position. Then the second cursor image is placed over a copy of the extracted
area in its second position that replaces the same area again but the cursor is now in

its second position within that area.

While the cursor is moving slowly and the distance between cursor movements is
below the threshold, it is more economical to extract as small an area as possible.
Hence for example when the cursors (one fiftieth of a second apart) are 20 pixels

apart the area can be reduced to a worst case of 52 by 52 pixels in area.

The area can be thought of as a moving window of varying size and shape within
which successive cursors are located. The shape is determined by the offset of

successive cursors. In Fig. 11 the shape is denoted in dotted lines and forms a square
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20 area in its second position that replaces the sane
area again but the cursor is nowin its second
w@emunsom within that area. While the cursor iBCTAU200§/001654

slowy and the distance between cursor novenents is
bel ow the threshold, it is nore econom cal to extract

as small an area as possible. 25 Hence for exanple

when the cursors (one fiftizdh of a second apart) are

20 pixels apart the area can be reduced to a worst

becausadRe ofirsdzs fie &idplické dsagonally d@dwehiee iftheq Hadbdea displaced
t hought of as a noving w ndow of varying size and

lateradlysthenithe hiaa wahldhawibespaectangularsors are | ocat ed.
The shape is determ ned by the offset of 30 successive
cursors. In Fig. 11 the shape is denoted in dotted

Fow SRRt 05 YA EEPRIL R e et

be stotedps 8aBthdt aganalbeodraprRdasy tHe dutedt, Bath4t@ean be replaced
di splacéd laterally then the area woul d have been

wherythetcangpri movegomolmsoredirea ovhewrites the previaus qugsor image as

. ui ckl yv. over the screen the area that needs to be
1Hu“§¥%$€6¥ﬁ%%gnly that area to be occupied by the cursor

so that it can be replaced when the cursor noves on
The stored area over wites the previous cursor inage

In fack $herklarél & triahBék dfogeriorklat W WheAthe ERRHE iPfast oving. The
nunber of operations at work when the cursor is fast

calculmbivinngf. th ldéstaned loativaen ontegpolatesl dirsvapostibns deenmines both
i nterpol at e ursor positjons determ nes both. whether
WhEt]lt“FFet?‘FﬁhéQfﬁ?ﬁﬂbﬁﬁ%'@emClﬂ%m whese thieusor wall bgmeyt. Once
wi || next;. ce _known,. an, areg .equa t he cursor
knowl, gl afEa B G CprsbR AP PRrfER s e Ry TpRiOr T e
last ﬁhl&i FedobtriicteRCRARE &H&de}efbrfréﬁ%ir{ Ahe s@e FHRIEGH Ber! the
t e sane position after the 15 cursor has "been
cursotlihap bagie displayed twédr thaspddiion. The process of
cal cul ation, extraction and replacenent i s ongoing
whet her the cursor is noving slowy or quickly. 20

All the proceeding fuynctionality is also capable.of
The FRapses oF RRCTIBE Y Rae T st cip s > BReBERCH hEtp s the cursor
is mo%%§l%wl orl¥ficdgrving to nore that one person. Each

person shing
All the proceeding functionality is also capable of being included in a file that can be
uploaded to a WEB server for serving to more that one person. Each person wishing
to review the instructional file needs to have an appropriate WEB browser plug in
and by clicking on the link to the file, the instructional file including audio and any

additional objects are streamed to the person on their computer.

The recipient of the WEB served file is provided the data for reconstruction of the
screen and other instructional data by way of a “streaming like” process. In a
preferred manner, the data captured is processed in much the same way as described
herein. However, the data is prepared for sending to the recipient in blocks that are

of variable length and in a ZIPPED format. Only after the receipt and UNZIPPING of
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to review the instructional file needs to have an
appropriate WEB browser plug in and by clicking on
wo bw4os3thr to the file, the instructional file PeAuziongo1654
audi o and any additional objects are streaned to the
person on their conputer. 25 The recipient of the WEB
served file is provided the data for reconstruction of
the screen and other instr2etional data by way of a
"streamng |like" process. In a preferred nanner t he
a predetetmiredd gli@stitySof(b16€eSs ke pl&z@ﬂﬁﬁh&ﬂéﬂ o VB x@?lay of the
descri bed herein. However, e data is prepared
instrugtiomiahinfomatienr eci pi ent in bl ocks that are 30 of
variable length and in a ZIPPED format. Only after the
recei pt and UNZI PPI NG of WO 2004/ 053797

o FELESRORP AR e AU Ny R s o

uses bR€or deé thietholdzlfol PAR6EPEitRBia. PhddRecrieas evdlulie kisd tivhe
exam nes the data being generated by the encoding

elapspd of elsesr@nrdedjmleme, apd therquantite ehuhdsmpoesseddatugenerated
criteria. ose criteri |nclude the tine elagsed of
during hercapBiras the seraee. | Réer PRER|adhe Hpgopressed data is greater

in quAT BRI ASEN Hh BtardH bGLIR EARMROL ilEine

seq exanpl € he anc

techriif @& ®¥scrib&d AEATA ah¥ fLPRRr ¢ ré’s@@& By 28 ihRFond Hnore ZIPPED

data is processed in accordance with the 10 techniques
files. dbs AIPBED files eeed ambe umidquedy idenifieclsmatigivensegaending

Z| PPE files. The ZIPPED files need to
mform’ﬂea&egrﬁdbﬁy AFe enaieat i thefesipipnénta thgt thei earmk temtiayed in

are then t to e rec t, so that
sequitftey Te fRtiata b Eb 4 R e G BHIBER {er T can be
used |ndependent or conbi ned. 15 As nentioned
previously, the sending of ZIPPED files is arranged to

As mentionedpsadonsly, therseading bff ZERHDIfildsds agranged ad otdig based on
WEB server end, hence the acket sizes sent in the

variogp tiueshelgs beingwmet ot thed reernl, hepee the pagket siges srnt in
Zf%ﬁgﬁ? files are recei ved and saved to the users
gmatAre ol YAHONS §128Re bl ayer unzi ps t hem and
sequences them for playback. However, as
One or more of the ZIPPED files are received and saved to the users computer
memory and the player unzips them and sequences them for playback. However, as
soon as the first ZIPPED file containing the initial screen copy is available the first
screen can be displayed. It has been noted that there is generally a delay in the
activity associated with the instruction at its beginning. This works well as the
“streaming like” process described above is able to receive additional ZIPPED blocks
of information in the intervening time. These additional blocks are then prepared for
replay and the recipient does not generally perceive any delay in the delivery of the

instructional information.

The ability to provide this functionality via the WEB broadens the access of persons

to assistance of this kind.



soon as the first ZIPPED file containing the initia
screen copy is available the first screen can be
wale@plosszed. |t has been noted that there i s gemer/avbop3moies4

delay in the activity associated with the instruction
at its beginning. This works well as the "stream ng
i ke" process described above is able to receive
addi ti onal ZI PPED bl ocks 2526f information in the
intervening tine. These additional blocks are then

It wilbbeRppeatidted by tBkavkifed ih Bee 4@ Cthat B ind@RBoAN not restricted in
general ly perceive any delay in the delivery of the

its userte theiparttnuddr apyfloananidescribidde NeitHeir tis theopreset ideentiors
functionality vyia ,the WEB broadens the access of

restrigiacsigrts prg)éerff s@@'@ﬁetewgﬁ regazd {9 m.pwwwlwh gand/or
) 5 | i i A
featu I RLABRT b ReBRfed Aot ity CARRERRPURS vlolid oo

modifieafibhsé@tbé hadelwithoqt dépdriifig Pirhithe! bﬁhcgﬂ@el bfctkeliRPention.
descri bed. Neither is the preéent I nvention _

Therefose, the trawnitionisheupd bé endecstend tulinvbude all stich pgeakifications

.. the particular elenents and/or 5 features described or

““ﬂ“&@ﬁ%%PBE-herein. It will be appreciated that various
nodi ficati ons can be nmade w t hout departing fromthe
principles of the invention. Therefore, the invention
shoul d be understood to include all such nodifications
within its scope. WO 2004/ 053797 PCT/ AU2003/ 001654 27
THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOWE: 5 1.
A conputer screen capture nethod consists of the
foll owi ng steps: a) capturing screen data
representative of a selected area, being the whole or
part of said conputer screen, at predeterm ned capture
intervals including the capture of the whole of said
sel ected area of said screen at the beginning of this
process; 10 b) conparison of each successive captured
screen data wth the



i medi ately precedi ng captured screen data to

determ ne the area of the screen that changes for
we@awh/0sd795ai d one or nore predeterm ned areas PET/AH2@3/001654

sel ected area; c) creation of an event |ist having an

event interval at |east equal to or less 15 than the

said predeterm ned capture interval containing none,

one or nore entries per in&rval, wherein said

entries may be one or nore of a unique reference to

events representing visual change associated with said

THE e:mmt%}zmpqsal ' tmv@mémﬂ@&@mffug . ,ous and

successive o one or nore areas o 20

sel ected areas by reference to associated events in

said event list; e) conparison of recreated previous
1. addcamputer sixeenshpturiednetheodsionsistseof the doldowingisteps:ni ne

P 5,8l 20 2L B S B hol
| 82$hrisdtsdid &gﬂguw}%lcxeeeﬂegtzﬁlteg@te?frﬁﬁe@Qgptugé irftBhhls including
m nt mum stored areas, and event |1st Tepresenting

C ke ggtuty 6f thieiwRoledff saidl sklécté® aicRtbfahRPs@EerBati¥Begdining of
screen. 2. A conputer screen capture nethod in

athiepdeerse; to claim 1 wherein between steps e) and f)
there is a further step of: 30 e’ onpari.ng nipijum
SEY ed CSTPRLSEH 8T B QLA SRR PSR daorithek? g

. [
A R bR PR LR A B bhE L o8 e
agdetieaf) that dahgeseitach bf baid drf SHABEEpicdetniindiaddit of said
m ni mrum areas for each respective associ ated event
i selectedlared 3. A conputer screen capture method in

accordance to claim 1l wherein in addition to step
cGhpl etEeatiopl earavant Hpkhasning anevest Wteral af leastaava bo or less

StRLetheaid B;ee&%ér%fneaecgp%r%riﬁ%?vglncto%a\ﬁf”ﬂr% none, one or more
entries per interval, wherein said entries may be one or more of a unique
reference to events representing visual change associated with said captured
screen data;

d) recreation of previous and successive of said one or more areas of said
selected areas by reference to associated events in said event list;

e) comparison of recreated previous and successive of said one or more
areas to determine the minimum area of change and storing said minimum
area or areas; and

f) creation of a file containing at least said first whole selected area and
said minimum stored areas, and an event list representing changes over time

of said selected area of a computer screen.

2. A computer screen capture method in accordance to claim 1 wherein between
steps e) and f) there is a further step of:
e’)  comparing minimum stored areas and discarding multiple copies of

said minimum stored areas and maintaining a store of unique minimum areas
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4. A conmputer screen capture nethod in accordance to

claim1l includes the 10 further step of: a) obtaining
wa@g05379mage data that is obtained via an appPCTAU2WB/001654

programm ng interface call; b) storing said cursor

i mage data regarding said application progranmm ng

interface calls and creating a reference to said data

in said event list including® 15 the position of said

cursor relative to said selected area. 5. A conputer

_S%a%mcﬁﬁgw Ef dBReRPHst Ared&efbs BN&8d i §h@hiththhum areas for

i ncludes the further step of: i) determning the

pesch reapectivaassacidtediewsort ibtervalf erence to a hot spot

and 20 the position of said hot spot relative to said

sel ected area and associating a event list entry

t her.ew ter..scyee tur th hno ..
5 DRESHEARer fred) SRR SRRELAORARRBLEE o PRI RO Wiy in
addi#én kd stsggcar) cBfhpAtteirEBAReatidab Bf SAHSelectelt arBa GQPERILE at

screen capturée nethod in accordance to claim®6 wherein

predeterohinalistoragei imbgygalss stored as a transparent bit nap
i mage. 30 8. A conputer screen capture nmethod in
accordance with any preceding claim including the

f h : WD 2004/ 0 9.7. PCT/ 003/ 0P165A4. 9,
4 RSO Ricarepturd R aeCofddned t i inchitidsthe

furth%pgqgg,rgfg:ati ng said mninmumstored areas over a
conputer network. 5 9. A conputer screen capture
mef) hod dbtaiatrgpeuisoc inigd datartiiapisebeaihad vid an applibsticei n
said event |list is conpressed before sending said
ewsagrameng inderfaceestbut er  network. 10. A conputer

Sheen capture meLhod in apserdance Wik any preceding. ing

interface calls and creating a reference to said data in said event list including

the position of said cursor relative to said selected area.

5. A computer screen capture method in accordance to claim 4 includes the
further step of:
i) determining the position of a said cursor by reference to a hot spot and

the position of said hot spot relative to said selected area and associating a

event list entry therewith.

6. A computer screen capture method in accordance to claim 4 includes the
further step of:

i storing an image of said cursor.
7. A computer screen capture method in accordance to claim 6 wherein said

cursor image is stored as a transparent bit map image.

8. A computer screen capture method in accordance with any preceding claim

including the further step:
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10 wherein said steps are perfornmed on the fly. 11. A

conputer screen capture nethod in accordance with
wa@bka@ns3727t o0 9 wherein any step foll owi ng st epPCEAUR®3/001654

performed after all storage steps have ceased. 15 12.

A conputer screen capture nethod in accordance with

claim1l further conprising the step of: k) a user of

sai d conputer screen captur29nethod addi ng one or nore

i nstructional objects to one or nore captured screen

dgf a. 2Bmiptesdng eﬁa%ﬁﬁnﬁﬁmﬁﬁea%@éésr&faﬁtéwﬁnhmaﬁng said

accordance with”claim 12 wherein one or nore of sai

acdiedimaln) stotred afeaaviermagemgneeranetabrisi ng vect or

representation. 14. A conputer screen capture nethod

in accordance with claim12 wherein one or nore of

sa|{ d_added objects. of audi o are added usi,ng a . .
9. cohSoBbUE SrFiapiite MUELN GoBiiiitie st B dpeceding claim
whereaPédi8 @ veRt s békngi?é‘s@é&i BBfdre WA ding! Al JentWREDSEMa ebgputer

or nore of said added objects include a pause that is
netwodndi ti onal on the action of the recipient of said

captured screen data. WO 2004/ 053797 PCT/ AU2003/ 001654

30 16. A conputer screen capture nmethod in accordance

with claim9 wherein sai onpressed fil.es are . .
10. S ePR o R e sl R ORHiie sbS e Bfrceding gaim
whex‘eﬁm@aid%?éﬁs@rﬁghr%%@d‘@ﬂ%% .o 17. A conputer screen

pl ayback "net hod for playback of a conputer screen

captured in accordance with the nethod defined herein

conprising the following steps: c) receiving and

11, urfe eoppede seicanesaptemspethnseia dacprdance gvith claimpildgi9righerein
any 365 liwifedient ) 6 peFEiedo Bl s esntd R Saret one
or nore m ni num areas of
12. A computer screen capture method in accordance with claim 1 further
comprising the step of:
k) auser of said computer screen capture method adding one or more

instructional objects to one or more captured screen data.

13. A computer screen capture method in accordance with claim 12 wherein one

or more of said added objects of an image are added using vector representation.

14. A computer screen capture method in accordance with claim 12 wherein one

or more of said added objects of audio are added using a compressed audio file.

15. A computer screen capture method in accordance with claim 12 wherein one
or more of said added objects include a pause that is conditional on the action of the

recipient of said captured screen data.
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change as and when said change occurs in sequence as
stored. 18. A conputer screen playback nethod in
waewensEare with claim 17 wherein 15 pl aybackr@f/Av2i08/001654
captured screen data includes the further step of: f)
a user choosing to replay said captured screen froma
predeterm ned capture interval; g) said playback
steps beginning fromsaid fB0st stored selected area
and being displayed to said user after said
16. preedsingiériReecadAptliR BRIVl accsrddhck SAENEIRIimPwhérein said
conmput er screen playback nethod in accordance with
compresded filgs ateecammungidaigd toc &k WEB seiviér dorr storagenridostreaming to a
. feplacing step e) with the step of: e') said pl ayback
recIpigrd M#M%g fromthe closest in tinme conplete 25
representation of said stored selected area to said
predeterm ned capture interval. 20. A conputer screen
17. PlRyvbapktemichash Oplayméﬁﬁfcﬁfo‘i\'!ﬁl Bdckidhaleb B5dteen
pl ayback of said cursor notion includes the step of:
capturpdiintaecqrdhntd withtthe methiotlidefinef] hereiai abneprisiog thefollowing
positions between cursor 30 capture intervals; and
stepsdi spl ayi ng said cursor on a said overlay more often

than the.screen is overlay is.ypdated wit.h said

o e e S s She i RBS %) Blrten a1

2H) A GREFIEYRE thEWAkle 6RBAHIRIdTRIAGa I 0T sSHRCRTHBRES stfken; and
cl ai m 20 ‘where€i n when said cursor position is

| @) er paivatlagirgnsh td sdith elispivysiidaine ort mopohdheoum areas of
novenent 5 between di splay positions of said cursor is

| €Bange 28 angliwhen sridighangé Requrs g pequaAnesas streds t he

cursor icon dinmension, an area of the current display
screen that is less than twice the area of the cursor

18. i ARSI Mer s%rée&ﬁ;lsggé&%@a{&i % ﬁdg{}?é&@a«zitﬁ UEEESH Wherein

novenent of the ‘cursor between ayed positions
playbikofsaidicaptpridadceten datadnelddss tleefurtiiee atdpofover | ay

said then current screen. 10
a user choosing to replay said captured screen from a predetermined
capture interval;
g) said playback steps beginning from said first stored selected area and
being displayed to said user after said predetermined capture interval is

reached.

19. A computer screen playback method in accordance with claim 17 wherein
playback of said cursor motion replacing step e) with the step of:
e’)  said playback steps beginning from the closest in time complete

representation of said stored selected area to said predetermined capture interval.

20. A computer screen playback method in accordance with claim 17 wherein
playback of said cursor motion includes the step of:
h) interpolating the position of a said cursor for positions between cursor
capture intervals; and displaying said cursor on a said overlay more often than

the screen is overlay is updated with said minimum areas.
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22. An apparatus for conputer screen capture and
replay conprising: one or nore conputers each
wo psi7ag a di spl ay screen, processor and usePCT/ATIRIOB/001654

device for at |east one of said conputers for
delineating an area of a said respective display
screen to capture; 15 instructions for capturing
screen data at predeterm nedl capture intervals of
said delineated area the first such capture including
a representation of the whole of said delineated area
of a said display screen; instructions for conparison

21. ofA ezmhutarccessi captw@phethed isaceandatae o wliaith 20heherein when

said QPG ROSEOR HmP BRI R 1L EIeAmont GHEBIRIPS Ve myement
betwggr} agkyfiaa/oﬁ@m&&nm{ seatl@ rcﬁ?s%% il fé}sgﬁ'l%nat%?g tl'(l)ef rntﬁQlemum linear
sSel ect ed ar ea, I NStructl ons or Creatl on Oor an even

dimehsidh Jfalé B@rsdR iReMimdriRicH, halardd of @RSdurfdi@lisplh§ séfeen that is
| ess than the said predeterm ned capture interval

less thamtwicritheg aneanef, thewarseor dimeasioaris siored peparatelg such that
wherei n said eni}ries y be one or nore of a unique .
succepgVe naRTesEneny ofdhe figsor M%%haasagay\?ﬂmnm said separately
] d.w ' tured screen data; 25
store?%ért%r%h%% | aotno\;%\%%}a%rf‘éggg glgét)r} %%rr%rft S§repe|névi ous and
successive of said one or nore areas of the selected
area by reference to associated events in the event
22. | ifst appamatiy for icoopiténscreangtusomd fepley cemipeibing:
previ ous and successive of said one or nore areas to
depeoximerereanprterseashdrelading a displey sergentprocaos and user

. ni. mu ea, or areas; and WO 2004{.053797 .
input R Bis 421585 85a 8F S33cn TP (0n dehibsatineLan pese o said
b yee=TWlal t said first whole selected
respeg{rl{égdm }iaﬁg&?ﬁtcﬁa t%@e;;tored areas, and an event |i st
I eftaseiohs for caprngiag ser@n ddth aepaidesérintineélcaptied infeedals of
of a conputer screen. 5 23. A conputer-readabl e nedia
said dejineatadharcarthe firgtesich sppiwre indudingsaréprgsentation of the whole of

said éﬁfﬁgg%@%rlegnﬁéa&ggq 8?3%3%5&&0' udi ng a di splay screen,

instructions for comparison of each successive captured screen data with the
immediately preceding captured screen data to determine the area of the screen
changes for each of said one or more predetermined areas of the selected area;
instructions for creation of an event list having an event interval at least equal
to or less than the said predetermined capture interval containing none, one or more
entries per interval, wherein said entries may be one or more of a unique reference to
events representing visual change associated with said captured screen data;
instructions for recreation of a previous and successive of said one or more
areas of the selected area by reference to associated events in the event list;
instructions for comparison of recreated previous and successive of said one
or more areas to determine the minimum area of change and storing said minimum

area or areas; and
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device for delineating an area of said display screen
to capture, the conputer- readable nedia conprising:
wd osnsreuct i ons for capturing screen data at PCT/AU2003/001654
predeterm ned capture intervals of said delineated
area the first such capture including a representation
of the whole of said delineated area; instructions
for conparison of each succ¥ssive captured screen data
with the imrediately preceding captured screen data
t insdaictioniser éreatien efa file thr@taiGhganlebdt siatasswhele selected
each of said one or nore predeterm ned areas of the
area ayul sajdeviinameun stored araasi anhan eventclistaeprasenting chavgestover
. list having an eyent interval at |east equal to or
time ?}e%aédtsg]ﬁﬁte%i?ée%ﬁ Y COMPHERTSICHESRed capt ure i nterval
contai ni ng none, one or nore entries per interval,
wherein said entries nay be one or nore of a unique
23. I & e5rBpatertRadadiemhédih ¢ &ﬁﬁﬁhté?%cﬁ@eﬁ%ﬁtat&*é%ﬂ@reating a
associated with said captured screen data; 20
presentediary thé ommpfiter indodisg a dispddy scrper\proaessanend user input
ve, of sai dtogne_ or. nore areas of the selected

.syccessi ve,
devicg ﬁ%gﬁlg»nq’@émaéh%r@a saiskdieplay sgreandprcapiyre; the opapter-

readébhéhiediié‘é&\gﬁ%{ ons for conparison of recreated
previous an sucgt':essive of said one or nbre areas to

d e{<@FUBHORs fHecaPtiiAY BtRbR M a4 a@?@?ﬂ?erﬁﬁﬁeék@l?ﬁﬁg ist@tvhls of
mnlmum area I areas, and 25 nstructi ons or

said delewnteshameh the firdtesuclo naptiure inrladingeasdpresindation of the whole of
. cgi'o' e selected area and said mninmum stored areas,
said qglineatedodrent | st representi ng changes over tine of

i | rea.of r reen. .
S HrREles e coan‘q%gngon 8 SR Essie cap?ured screen data with the

immediately preceding captured screen data to determine the area of the screen
changes for each of said one or more predetermined areas of the selected area;
instructions for creation of an event list having an event interval at least equal
to or less than the said predetermined capture interval containing none, one or more
entries per interval, wherein said entries may be one or more of a unique reference to
events representing visual change associated with said captured screen data;
instructions for recreation of a previous and successive of said one or more
areas of the selected area by reference to associated events in the event list;
instructions for comparison of recreated previous and successive of said one
or more areas to determine the minimum area of change and storing said minimum
area or areas; and
instructions for creation of a file containing at least said first whole selected
area and said minimum stored areas, and an event list representing changes over

time of said selected area of a computer screen.



