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WO 2006/101451 PCT/SG2005/000097 SYSTEM AND APPARATUS
FOR VICINITY AND IN-BUILDING VISUALIZATION, PLANNING,
MONITORING, AND EXPLORING FIELD OF THE INVENTION The
wprasentadsinvention relates generally to computer graphics PEbGro6&/600097
particularly, to systems 5 and apparatuses for interactive user control in
planning, monitoring and exploring inffa-structures. BACKGROUND OF

THE INMARSNEM M De AP BIER/ATOSSFRAZI ORI RCAN OISO A invRian,

or monitqQr or explore the use "building’ to

also re\}é%%#) %’%rﬂ'ﬁﬁiﬁ ﬁ%@f@%&% ﬁ |§&P?%g|"\%

example, tasks in crisis management, security management, event

management, asset 10 management and directory/location management,
Fg\ﬁmrﬁfng%go{%wg!@@fmty of a building. These tasks appear in

industries such as homeland defense and public safety; healthcare;
TheRIaRsaleCarplRs RS RREAIANS IR RATBH SheRal et arg B@@WWM&@’SW‘“S
ancieapteranassigementiiey eser avranag ermrerioo rkelopagad e sxspiTdindreviertsres.

etc; warehouse automation; directory solutions for public amenities and

tourist locations. 15 The current approach and prior art systems were
BASKGROVNR O THHE dNBNEHeAbive vicinity and in-building

visualization with the appropriate user interfaces and controls to ease the

effort P EHTOIRING ﬂ’?&%ﬂ"fﬁs‘t@eﬁy"af’v'é‘%%%s GBS BrREPS IR Merior of
a Pt NYRySOR/EIGS| g 8 e H&mﬁf%ﬁ%ﬁ%@@‘tﬁ@%’@ﬁ%&ﬁlﬁ@ﬂ%ﬁﬁ include,
fod raanngs odsthe ibuiidingrienpesform teeudskmasageshntheveramasmsesim asset
mintRERetingh thes ) shavingsrisyexbaciwisaluhintosnation Wepeyfern fding,

THESKEXRERANA m@dméua%ﬁaﬁaabc&@aargmts&éﬁc%@wﬁaaghca;e building,

CacongraCt rgritarel Qlﬂ ale O SgnChe%%(ég?CtlonSgGE eéjliaer h ?'Tﬂ ement avent
TS o188 iV e BatSORNEl RS A not traned Yo fead woﬂi‘<

mASESAEA! B AR rvggasd?ﬁeap?ﬁay %@&%a@%a@@@af%ﬁaapwﬁﬂgmns for
pupramesitbsaumhtderstinedtitine. spatial arrangement within and around the

buildi Thus technlgalf mplarp %n the curdjentway(n gwgsentatlon

“current appr & were deticien a compfehensive
are 2 nade uag? cf&re%s nee ﬂ?wese iverse ups ofr users p

VIGRIY 18 i HQ“‘PHSH EORG AR & BXPi R R B I?,ﬁ'ﬁ'g‘”‘iﬁﬁﬁ‘i% 8”5(?\98“@@ Tt‘S’fease the
efferidnwritdonine dtaselegis Miobresiageeredheseravailable in digital, i.e.

SOftCRPX?aE‘%r AR 6 L%i%fd%g%ﬁr%o@ﬁ’@ﬁ?{e?tﬂé?&m%a{“F?é%aﬁ%tans or

software ap catlons are, avalla retrieve and man# ate such

aBEREd Se g’%fbff&%?gp PR PR LRHBE Sa e dre 658l s LINeTpIRRs these

drigyinge de AT Vel GH BRI ARG T MIBVIRR /B SBUPE ABE Blany(StlpA< e such as

arpoectiesi gaisting/itbnttzetarp pre pagdBcusarunitedssdisrafd tentiuistanedse iy can

a&fiavbin pederRRING.dhee AbavemaDtisnRes iasksitr et amplel uliaad®ey may

bebe(uéagadaakal§a s IS 2 LRk ALAHEI4a0ls maesiraﬁém@@ptaarsﬁéﬁg@mm withir

ar@r%%tsjgdnpdg TJ a blijhusngec!';[nl g?ﬁ not have feﬁ\turgisréotsw n“P 0{ tptra “g’en a?:dn are
AN%ing Ah SVent so as fo tial tun the move o

%&@fﬁ.@ e\ﬁ?ﬁ?ﬁstﬁﬁe ﬁ?&}?@&"ﬁ:@}’eme groups of users in the pEanmng monitoring and

expioring a buiiding.

With the advance of information technoiogy, flocor plans are now available in digital, i.e.
softcopy, form as stored in, for example, a computer storage. Computer software appiications are
availabie to refrieve and manipulate such softcopies of foor plans. These foor plans are
semetimes construcied to present 3D view of the bullding. However, such prior art systems are not
designed with the appropriate user interfaces and controis 1o ease the effort in performing the
abovementioned tasks. For example, AutoCad® by Autodesk Inc. is a general drafting tools for
draftsmen to create a precise model of a building. It does not have features 1o support tasks of, tor
exampie, planning an event so as to trial run the movement of personnel within the building. For

SUBSTITUTE SHEET (RULE 28)



SUBSTITUTE SHEET (RULE 26) -2- another example,
DesignWorkshop(r) by Artifice Inc. is a family of the leading software
power tools for creating architectural 3D models, renderings, and
walkthroughs, from initial sketches to polished presentations. However, it
does not support the incorporation ofzhiverse forms of assets used in

lan Such SSe ts contex for
another éS‘?H}a& e&ﬁ% h?\r}fﬁq&&a}a g gm(%% h?rgei@gg ge power tools for
creating ﬁt@g@g@@bé&t.@wﬁ%k@@d@man%ﬁbwatlﬂhwh%rt@pstm@ @tsqtﬁﬂes to polished
presentaizpimitevevethé efiectnet sgmot the limiedretonpefieivecsedomspat efsetehused in
pianmngaﬁwéﬂ%ﬁgzg%o ?‘ﬁ!@ng) BIRFERESAr AP icaLysRKINteriBF@ b an airport are

ssar cont Is a ctlonst rform asks fplannlng monitoring
securltygétar % ﬁlgt\];v nanakatogﬁ%gﬁtg %E%r},&ﬂ%r ngs to meet the need

In chﬁlvﬁrfsﬁog EPUB ORGSRy BdDaRIARP Heate @ﬁé&t\@es@tbﬁha andedt dSrafseer screen
space (s&!haélset@i% g R YIA é&ﬂ@égapﬂssé?”b%t‘tht@ﬁé&é%ﬁtﬁéfﬁ&aé%a%&%}y%fs and

at ctlons to e users wo on hese tasks., There is ther
functions 8&? rﬁn

JoRHe 3 AR o L0k PRS- ERRISARG AR Ry e vonty of
bU‘fdeSéRrS‘l@ﬁhEEWﬁﬁ alrféivarse Hﬁ’ﬁﬂﬁlefﬁﬁgrwﬁﬂh %’%W“ta%‘ PrmefeTngigve is also
challengingenthteraictishttodemat theompethafsiivertefeotings whiisterend Amctions o ease
users wotRiBHCai aibsS WHIMARY OF THE INVENTION Example embodiments of

the invention described herein satisfy the above-identified needs and
Thesgeicdrateiite iniieaibis pbitide prioreifodyatdnsysiaecortipgriang firgenitoring and
exploringagpachod theuvemidnystherensaradtiat a meitb otLolpieeessingandio meet the

need of g{@}@lmg@§gog§eo§ infa- SHHEIHBS. and their vicinity utilizing a computer,

the method comprising a graphical user interface (GUI) to support users
in planning, monitoring and exploring the infra- structures wherein said

SUMM Aﬁybﬁoﬁ‘ﬁét N%B}prmg major views and functions available to users:
Main View displaying the view of the scene as seen with the scene

Exé}am@%&dm@ﬁtteﬁttﬂ@ RlenianRdrsetlingderalsApNRr ShaRsRISHRG needs and
OVercom g%@q@%gﬁ%ﬁﬁ C&E%T, g;{ S%szgs ructures to be captured by the scene

amera; C tion O In settln experlmentlng and savm a

AceQiding iB, T aRtaRIPRSt £LsiBs 'BISAlen |FF?|5% ScRitsidgd & (BRbRLA m&stsmg and
displayingoadisane @b infesbntiascesdribdlevinoiys iiting zconmtites turerathasl gomprising a

graphicalCodectiaamatdoatsitp t@ua@w Qs@%rtf@fﬁlbﬁrﬁfg?ﬂﬂcﬁmdh&g mssmmg the infra-
stmcture&&ﬂb%% «h Etﬁ c%%n‘é S‘é’ﬁr‘@le o ;‘%(b‘?‘()’e% QEH%R&;H?%E%%% S qrs:

are normally not availa st andard camera,; an ectlon
a Ma‘”é@%’cﬁ?@@ﬂ‘élﬁhﬁﬁ’é?%’ﬁfﬂ‘ﬁtﬁ?ﬁrﬁ%ﬁ%ﬁ‘?d@%@%&w}ﬁ%ﬁ%% to a second
b. A colesprercofiimsrivention jarscasams osdeeld andgsraralip rosmoessifgingtructures to

be Captu,@'@gwgtmqgﬁ%@f infra-structures and their vicinity utilizing a computer,
te risin oc Ia a ser
c. A Mg R‘ %@Gﬁf‘éﬁ? NGRS %§§ Winmr? ’%tﬁ&’ NG & UARUGA 1S leontaining

lnte rrace ) to support Users monitorin
assets planted in the scene;

d. A collection of tools to do measurements and scribble notes into a scenario or scene;

e. A collection of tools to cull away a part of the scene so that the scene camera can present views in
the Main View to focus on interested areas that are normally not availabie with a standard camera; and
f. A collection of {ools to plan and simulate animation of assets.

According 1o a second aspect of the invention, there is provided a system for processing and
dispiaying a scene of infra-structures and their vicinity utifizing a computer, the system comprising a
processor unit for displaying a graphical user interface (GUI) to support users in planning, monitoring
and exploring the infra-structures wherein said GUI consists of the following major views and functions
available to users:

a. Main View displaying the view of the scene as seen with the scene camera,



and exploring the infra-structures wherein said GUI consists of the
following major views and functions available to users: a. Main View
displaying the view of the scene as seen with the scene camera; -2a- b. A
collection of options in setting levels, layers, assets and generally
resources of infra-structures to be-gaptured by the scene camera; c. A
collection of tools in setting, experimenting and saving a scenario,
containing assets planted in the scene; d. A collection of tools to do
b. A colprdiar of Ortiensresritiseidisle RS PR sod9anerdly seenieces K intbastisres to
be capturelitoolsstecend] @nay=a part of the scene so that the scene camera can
o. A colGSRY WBWhiGe J NMalarHienitg inausaryintesesing arpasihahalets planted in
the scen normally not available with a standard camera; and f. A collection of tools
0 plan and simulate animation of assets. According to a third aspect of
d. A coligrdqnebieaisrio grmers WRINAIERACRIDRIFASIFS it dieriNRa0iAGS Sitted
e, A colibutitea ioonjoutdl avealeamadnstiiersieskssoting thestepeatemierexesytesant views in

the Main Kﬂ@&h@%@&@&ﬂ%ﬁé@&d%g @@t%ymmw A& Bl ARSI WSS BRLEARIF,; and

Acoile? !Qé%f%“gg' ar%:gn s?t%ﬁatte & method comprising a graphical user
users inplanning, monltorl % and exploring the

Acatdingsg At @W%Péiht%uﬁ\@@PEoW§r§t§d¥‘ﬂ’ﬂ§f?8lﬁa $9536¢ JTeigm having
stored thamdrfunctions avdd aiderto fos ersruating ad redfiewtet Sp endoge ervidwddbiipeocessing

and dlspl§9ﬁ§% @éﬁ@%ﬁ%&%@té‘é@%&ﬁ@%ﬁﬂrﬁy ﬁtl@“?%t@ihﬁﬁﬁptfﬁ@%&h%%@&ﬁprtsmg

levels, layers a nd generall reso rceso infra-structures t
a graphscai erreij yat ei Ef ca‘f’% r§ X S(:’BII ﬂm%fr{]oos ,n%é‘{‘ i exp?or:ng the infra-

: SWC’*UVG%W BIFH éﬁ'ﬁr@%ﬁ@f@&tﬁﬁ’ét%@%%%tﬁ%ﬁ@%%@%‘?ﬂ%ﬁ@@me tRasers:
a. Mainstendisdlapireniecion dthoclete do semasithidmaentsanahsrebble notes into

b, A coE%&ﬁ%’@B&:@ﬁéﬁ%yn@ évaRliegiian:eEieoindochdl Ay Ak suRaY &tk structures fo
5 cene.so that the scene camera can present views in the Main View to
e captquci he s

05 On Rterested areas that are normally not available with a standard

c. A colastionra’ aAE 7. &R IRSATBR TSRS SR ase ST tECaIRgGRssHS planted in

the scen@ssets. Embodiments of the present invention describe a new system and

d. A colBGHIst %Hté’i@%%@ﬁ%ﬂ&h@h’t@cﬂﬂgé@%@@ﬁ@@éﬁ%@s@@rﬁ&%@@%&@

e. Acol ect?ocr% ofeca/og % Ur’ponltor an gloggert{g |Sl.g I{%gF th epECIflca| &cli Ic?a?!%?ees%nt views in
einisa met% I%% as computer sof?wareqfﬁ

the Main é{@‘ﬁl*ﬁéﬂ?‘t‘ﬁs%‘? 'i?’f?é?ﬁ&%‘éa‘(@@li&%ﬁfﬁrﬂ?fﬁ@‘ﬁh@h%@ﬂﬁ%M@?mrﬁ’ﬁ%ﬂem and
f. A colputisenfatidatoblematio nisnaiate fasitorsstof ssggiort planning, monitoring
and exploring buildings. Such GUI includes functions and features to

EmndistayoldbalRwasTiiRvRstieedessTRE G SoF S¥stAmiAgd Impied(Eiciiciny and in-
building @eiidgatitievatibappieticidesiofisualsipisan, assits daxasreehitiegs. Specifically,
dESC]OS&CH%!%?(pEe&l nh%ﬁ%ﬂnﬂ@”éﬁ@d SlCohMREES RRRS Rk A8y 'g?éméﬂgser mterface
(GUI) 0Ss- section VI ws in and around the buil d%a] ?1% ’%gﬂ{% Fléjp%ects ! "
) PR e S S5 SRR 1SRRG hiS (s 19'5uppo
planning i aiaoremseiipsig gidings. Such GUI includes functions and features to effectively
deal with different levels/floors of a building, layers (such as ceiling, fire sub-panel, exterior wall, etc.},
assets (such as vehicles, personnel, location markers, etc.), queries on assets, navigation and cross-
section views in and around the building, scribbling on objects etc.

The method and system according to embodiments of the present invention enable users to
visualize and manage plans, live situations, on-going workflows within the vicinity and in-building
premises. it dramatically enhances the effective and decisive action/response of users, through holistic
depiction of the security/resource plans and situations within and around premises. Specifically, the key
benefits of the method and system according to embodiments of the present invention are, for
example:



visualize and manage plans, live situations, on-going workflows within the
vicinity and in-building premises. It dramatically enhances the effective
and decisive action/response of users, through holistic depiction of the
security/resource plans and situations within and around premises.
Specifically, the key benefits of theggethod and system according to
embodiments of the present invention are, for example: -2b- (i) Effective
interpretation of floor plans. Users, such as fire rescue commanders or
(i) Bffeptiyrdntrrryeipicibrf floniielpre: Hsere @rett BB ERICHS PRINMANERTsPT event
planners Ca® pbizaie thiiavstpian eeffet tvelyddnbviimatiperfotontbiestta sk withe effectively
enough tHRUIRANARE LABEGALCIHSHR B SIAIRRE"SHikREFiRiHRUHINg study.
Instead of having to physically survey an actual site, user can instead use
(ihoWifredte’d b udinidhgy stedy tOhattarhotivehind iscoisgsisti yuave) planctva e, user can
instead 286 QRErREGRS iRy N dasir hyildirsiateapidriarest rrytheil offitee®nts and

. _boardroams,.thus, saving considerable timg. WOQ.2006/10145 ,
cperatio e o e ol il e Sanihoqmss s savin
considergpi iHR8; present and monitor/command in one solution system optimizes

the workflow significantly in a way that can save time, effort, money and
even lives. (iv) Knowledge management and business continuity. The
ability to organize 5 building/area data and scenario/plan data into
repositories enable organizations to create a knowledge base that can be
tapped into by different generations of personnel for re-use or

referencing. (v) Integrated operations. The method and system allow
integration with peripheral (e.g. temperature monitoring sub-system,
CCTV sub-system) and infra-structural (e.g. GPS and wi-fi 10 networks)
sub-systems for “live” operational uses, such as tracking and locating
assets or alerting of special situations within the multiple levels of a
building. Further scope of applicability of the present invention will become
apparent from the detailed description given hereinafter. However, it
should be understood that the detailed description and specific examples,
while indicating preferred embodiments of the invention, are 15 given by
way of illustration only, since various changes and modifications within the
spirit and scope of the invention will become apparent to those skilled in
the art from this detailed description. BRIEF DESCRIPTION OF THE
DRAWINGS T he presented invention will become more fully understood
from the detailed description given hereinafter and the accompanying
drawings which are given by way of illustration only, and thus 20 are not
limitative of the present invention, and wherein:
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FIG. 1 is a block diagram of an exemplary raster graphics system; FIG. 2
is a simplified diagram of a graphics processing system according to an
embodiment of the invention; FIG. 3 is an example of the graphical user
WingetE {8 UI) in the embodiment of the invention that 25 EpHARZAETAELI97
limited screen space in presenting fungctions and features to support
planning, monitoring and exploring buildings; FIG. 4 is an example of a
DopgsiheptiwigdDuotfibis tisedafabitgitngaof simned)anetrackedmbGnitbrisommand
in OanBlsWhs Rt ireW aking:Frnadignd dhe Toel Bgnekase-hiddende, effort,
mgngxgry'ze%gpﬁv \éiewing area of the Main View; 30 FIG. 6 is an example
opef)’loyment ofes'ecurity forces for a target building in an urban vicinity
usingivihé exelsigarm@igéemene entbddisiress ofohtininieniion; /1By 7ids giganize
pRdRAIMIG thacking ofseaiipersannel wikiforemelideyelfuidingsusingeate &
kéme%égmgé%a%kleéhs sgabfamsﬁrzﬁ@émeg%&mg:é BSRHEVEE re-use or
SHEET (RULE 26) WO 2806/1014 1 PCT/SG2005/000097 -4 FIG. 8 is
ePa ¥ nple query feature with mouse using the exemplary GUI in the
embadimeatatdhseavient onicheindisran gamplevaxplpsng eapabilityet (2.g.
tem&éﬁféﬁgegnatﬁ@%@s@ﬂlI&é&gvgmrgﬁ%%caaaem@%&ug@gg(a@@ls@hﬁd wifi
main view, oor plan view.and specialized mep Hpdnthe oo
B S s SRisana 308 QAL MM U s or g
of SREFRHILAENBYIRY RetntPresti L8 Y%y by dragging icons from the
_Assekpﬁzh%l;%é&%rlur@dg&ﬁéaﬁbe?e@nwéaémcﬁuéﬂﬁbmi@mmmeﬁﬁamrﬁrgom the
invention; 11 s e in -
ik G N g S e e R e
JapRIRLRB AN RPEEG EFRTIRE R BBHIRTER S BESTRRRTSRT G 1% ﬁﬁé&‘?’g esm &re
divRe prawey tefol ¢RiBHAP | AR BiaffdvRIaHe PINIGERSH) TRTHertgrss §iEctisnspirt and
scpamel dre ithrenoxewiplecpriddbpartintte indsedirfien nafielag roveihifotet FIEG deetription,
illustrates the monitoring of CCTVs (with views captured within three

rectangles) of an convention building in the exemplary GUI in the
BENo BERGRUF THOMhUMTDIE BRAYEIRES 15 is a flowchart that depicts

the operation of the method and system of the example embodiment.
THREpfdedriteld iNeBGR WA HENME FrgréNMil: Nifdeddtbed Gort the Sirsdigst alescription given

h&GSRERBIAM RS el SFaRRIAS kB thakinglideentomaly Ot psacRssend thus
argﬁgt%ggaﬂvnedoﬁﬂg%%% SURsYRIem eRQ=ikhe Host processor 100 executes

FIG. 1 is a block diagram of an exemplary raster graphics system;

FIG. 2 is a simplified diagram of a graphics processing system acecording to an embodiment of the

invention;

FIG. 3 is an example of the graphical user interface (GU) in the embodiment of the invention that
optimizes the fimited screen space in presenting functions and features to support planning,
monitoring and exploring buildings;

FIG. 4 is an example of a Dopesheet window thai is used for editing of animation tracks;

FIG. 5 is an example when both the Working Panel and the Tool Pane! are hidden to maximize the

viewing area of the Main View;

FIG. 8 is an example deployment of security forces for a target building in an urban vicinity using
the exemplary GUI in the embodiment of the invention;

FIG. 7 is an example tracking of security personnel within a multi-levei building using the exemplary
GUI in the embodiment of the Invention;
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20 application program and dispatches graphics tasks to the graphics

subsystem 200. The graphics subsystem 200 outputs to a display/storage

device 300 connected thereto. The graphics subsystem 200 includes a
wgipedirie ofsseveral components that perform operations NeeESEREYNG /000697

prepare geometric entities for display Qn a raster display/storage device

300. For the purposes of describing the invention, a model of the graphics
FiSub sy atesraispinapéoy 2atdb Witatneantainddhie: fotlowiag Eunctcradribdtimbnt of the
insdHabid be realized that this particular model is not to be construed in a

limiting sense upon the practice of the invention. A Geometric Processor
Fiang 210 perprnrsgengreiibiin o pespecihe itsaia sial radlies sytexacblic premises
uSHPRIGLORRHENINGS ATAIBSEIER BRI N 961N A0 WGRATIRR AT WRIRSmplary GUI

mliggig 908%@:@%%i %m‘m? rgsulting graphics primitives, e.g. points, lines,
triangles, etc., are described in screen space 30 (integral) coordinates. A

FISCaP QnVarsion (RasiatizationyUuslod20s RaMe LING YERARNIES P HHTIVRS Asset

plQPENE ARMINEL IS OIREASE0N ML 2T Q. H6AM SPRLGHISE Rt 220 breaks
down the graphics primitives into SUBSTITUTE SHEET (RULE 26) WO

F12006/1034 3k dnloid/ 2280 3eiHRD Adimptia I EHNMEALIOR, #8. @mbodiment of the
wslescription of display screen pixels that are covered by the graphics
primitives. A Graphics Buffer unit 230 receives, stores, and processes the
iRl % O IR 5B CRre PRME EXEmplaitE A Gh thBergsadi s duftanwnilcd30
may utilize conventional image buffers and a z- 5 buffer to store this

FliafosniationesArB igplayDirivite Bl endetieives ipixdienirorm¢feSraptispanet in

thBeiber it @A0andetrdasifosms: tHeaseqiuels into information displayed on

the output display device 300, typically a raster screen. FIG. 2 is a
FigintglifiedraiisgranmofirgpmphiésT frocdbsiry s parierea cdbitingeothiengies) of an
coMRBbIOBLIARG IbE eanoart (s ichaskeybomid modeatipensdetc.)

inputs graphics data and user 10 commands to be processed by the
Fivéntion. TiwsiaP tha0Bprtscieserethivinplihdarefiomarbatsideyideibe @xample
erfyb@Neetting an application program. CPU 100 also dispatches graphics

tasks to the graphics subsystem 200 connected thereto. The output

results may then be stored and/or displayed by display/storage devices

300. Having described an exemplary graphics processing system that is
DEiftifel §gﬁlpj?§%%cm%ﬁ§#%§ﬁé , a description is now

provided of a method implemented as software that has a graphical user

interf&€e (GUHSSIRInAZiRgeMRans Sa8tes FEPRIS AL itebiedetftatormar (Hosh
prigastiongrandfeatdresdensin pargyremirdgd moeitbxislg rengssrpldbihgrecutes an
aguitEinig Sroigii B BiVVatfed bt Epiibs T4k b AN Brapy S Eubbfstém 3o0bUsteatesphics
s BUBERIaNL AU Niheembodinsnt. b e inyaplisethat optimizes the

The graphics subsystem 200 inciudes a pipeline of several components that perform
operations necessary io prepare geometric entities for display on a raster display/storage device
300. For the purposes of describing the invention, a modeal of the graphics subsystem is employed
that contains the following functionai units. i should be realized that this particular model is not to
be construed in a limiting sense upon the practice of the invention.

A Geometric Processor unit 210 performs geometric and perspeclive iransformations,
exact clipping on primitives against screen (window) boundaries, as well as lighting computations.
The resuiting graphics primitives, e.g. points, lines, triangles, etc., are described in screen space
(integral) coordinates.

A Scan Conversion (Rasterization) unit 220 receives the graphics primitives from the
geometric processor unit 210, Scan converter unit 220 breaks down the graphics primitives into

SUBSTITUTE SHEET {RULE 286}
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20 limited screen space in presenting functions and features to support

planning, monitoring and exploring within and around buildings. It

consists of the following major views available to users: (1) Main View, (2)
wwankingianel (containing levels, layers, assets control, an8ssamFai00097

options), (3) Tool Panel (containing agset picker control, query option,

grid options, and navigation control), (4) Toolbar (containing scene open
regted régmiai@and iscenasroropen ptdspianseresetix¢b) Barivbleovedtory2Be graphics
pe@rtaining action, tool, and color, strength, size of tool, and clear option),

(6) Cross-section Panel (containing tool, enable, show and reset option),

(7) Depeshnet \Windowm(anailakiavas aisepatate pwirday as FnewnrimFks. Scan
Céﬂdé%h %ﬁ“‘é@goﬂ)e ?i{@ &mqa&%éﬂ% (ﬁﬁ@&g\\@%{oﬁ&% £9Rers and a z-
b ﬁgemtl{ggeegmn o;}gtge nctions available in the above views), Except for

i SR View all Views can be dlsplayed or hldden as needed for an

application 3 oras s ified b r FI

both r?g'Wo}[klrr{ve anégl%r?ﬁf‘\fe ane are c? rrﬁ”g(r?rg 1ze ?ﬂraﬂsmrms
”\?F&ﬁfﬁﬁsa\’?@d“&“i‘i‘?é% ﬁﬁi"%*i%‘i’/\f’rtﬁ’?? f?%‘é%ﬁéﬂ%%ﬁ&“@?}?%l&%ail!fe’@% goeer

vicinity visualization (as shown in FIG. 6), in-building visualization (as

show%/ fh £l el APgRTsAl %\ﬁiai?f‘lﬁi‘(?r%)"'sﬁ‘a%@ﬁ{%a%‘i?fﬁi?ﬁu??g‘“ﬁé’é‘@“"”
A BREgERYisAt, I PaliveditindevbeirpatimnasiaptiicketoadiPidcopseBne, datrd and user
codoaching savin grafesoanayitre 3/ 4MBO RIADNPT NG THOM S dd SheDnit Bhtk from input

gdDLE AT ) Bl et BRSH B i iR B fabRORE 260 WO OB Liirkics tasks 1o the
S 3d%?e@og%“zm@%éeécmef% 1Q ot a@é%mo%%yofh@meehm%' andlor

asic scene contains a ground map ("ground
d'ﬁ‘??ﬁefgﬁaﬁ? %gi%qﬁt%emgp?(qgatelhte map"), a building with detalled
mdoor elemen sé |mar bullldlv?(? %,hand aﬂnumber o{ suErrlotun bie |
external BRIRFHGE  EXRIAAT MV ORI R R RE Rhy Sptionafy © o use ™
?%ﬁj}%t%é?YQFF&'blﬁé’%r&"%{é§eﬁ§W5’rﬂv rfd ?s“i&fé’f‘ﬁﬁd’ﬁ%‘ﬁmﬁfﬁﬁh%%ﬁwa’e that
haghictraeipreisesst gretipindSdh sotnaichjbetsswith stmiarsmsicaracite rizegiokation of
fuh@ibexar piauadt the geameliyiibah cleknes avaligouithbe gapgped under the
Wall layer. Layers can be customized from project to project, depending
ooarhrenesedsHaf memohieatiosy sFeka scene of an airport, the layers, for
example, are: ground map, satellite map, external environment, roof,
door,ma@lk flogaragebe, sailingreallimmstaicase cessalatpielifretex bh@nizes the

Ilfﬁl@é%%&pg&%@ﬂda&g&%g sl alglements of &R&HJP' InghksR uﬂwﬁarmg and

B e Exﬁ@d RC @S" Hem tgg(g&gn mapmexte 3 able fo users: (1)
nvirenment, assets, etc ition fo layers, the primary
MaR Y G0 tPEP R 6 F%?g P& 8e f@y&‘i{w e ﬁgggﬁ‘n f@ﬁl Ff?Bsr?F Eﬁ‘o‘?@%‘i’”s s

Teo! PrasjeldeoaiineipRy T tRECABEY ST R RABDidt Briory eacseRigstisn aantrol), (4)
Taoltportathareyetsntomexamiplesarert greomib lkeneel, seoneodireeie @l Scribbler Editor
(csheppipadaxetonlaiiarnde webdgd 2ipladfasen Ivelisar @isioNots hatagibien Panel

'&Ysmr?g%%a'%KSL@%LA%%Q?&QY&E&%?%F G LS HiRadNVSBESHAR 809 separate

ditin
wmciow gs shown in FIG. 4. upon activation), and {(8) Standard Menu {second row from the top

repeating some of the functions avallable in the abave views).

Except for the Main view, all views can be displaved or hidden as needed for an application
or as specified by a user. FIG. 5 shows an example when both the Working Pane! and the Tool
Panel are hidden to maximize the viewing area of the Main View. On the whole, the GU! allows
users to do vicinity visualization {as shown in FiG. 8), in-building visualization {as shown in FIG. 7),
guery {as shown in FIG. B}, navigation, scribbliing, asset management, path editing,
animation/playback, loading of scene, and loading/saving of scenario.

IMPORTANT NOTIONS USED IN THE INVENTION
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Scenario resources refer to the collection of items or objects that can be

planted in the scene for purposes of planning, monitoring, and exploring

within and around the primary building. These are customized from
wprgjegttoiproject, depending on the needs of an applicationPSuBa 2166/ 07

resources are templates of objects and can be made into assets within a

scene, In other words, assets are the actual objects or instances made

from Ahextemn plrie s b seahariciet sOUre esikiat havie imdividyeiizigd a basic scene
coﬂ{é?s@,eﬁtlsr%tm@rﬂé’ﬁrk@g?cﬁﬂg pesifigRgoAssalsinaay heeaanizeds”), a buiding with

seRIRTE é%?'g(e%?nsg %H%%ﬁﬁ?&ﬁba{ '%ﬁﬁpe{erﬁﬁw%ér%PES&&#%‘&%R&%M%MWS

purposes of planning, monitori ng A oring 1 tP rimary building.

SR TR %)\ﬁrﬁ‘é?{’?s"&ér?a r'g‘/'% %? 8’8&%9? I éﬂﬁfp % assc?énamo can

be edited, saved and reloaded. A number of scenarios mag exist fo‘ts L i similar

scenb SAEE B RAMECESH' m%fﬁﬁeé’sa@éﬁ%r&?fgﬁg T SRHBINGS SHETARSHES '
chamms BTG RS e riRi 34 mﬁ&m@mrﬁ%ﬁmm@@ Wil b GEPPE SRR Wall
layend ayeinediore ol gamierd §dmpton: pathoitey dppinding podhevedds viaugepteation.
FRANRERASASeNies{omhiMagesacsiuisiione, The: viewfin desofsaiehi cagpeeaternal
orRFONILRS ABY W\«%WQ@F W&ﬁ@r%ﬁﬁak%ﬁk TheMewhehind the eic. The most

\rlxlﬁeragﬁlpzé}j/gr%l%ﬁgn%uc% éld eiemen S DFV\aIe &%ﬁ‘l In|§ tgefﬂMaln Vle\l\éaci)fgnt'igg“,(; Lfgll y}(g sCene
(0] erm scene camera to re to the V|rtua camera tT’]

e**b’?&%é%%“(iﬁ R & MR SOV R DB R view. VIEWS OF GUI With

the above notions, we are now ready to discuss in details the {preferre

embJUAHLIAN $5RUF T SBUVR LI SEREBPERE CEIFE fRg]p- Levels oan be
cuploniEEEEoT RERiRFE > BSeiEFaIigeR B ATidRIDRSS SIB SARTEBIPE: SpEEsTene of an
ai(istt ke ROPVVIOr 20060044 5drd2GITESLE 2005000094, sheprihe eNsbdiatentseve! 1,

pi@RYiPd0208R shilledyarthapstBiveR the withindisclossigstRresuihinibesers

nScope arédeg% rit of the present invention. (1) Main View. This view is

rimarily the vi W as seen with the scene camera. Scene camera can be

manigulated to Nayigate aroups %J ‘%Qzﬁe&?&n“& [F%So%ﬁe@enhaa&%eﬂa%m'm the

View may |nco orate a 2 OOI’EH n of the scene nd ?FE? alized

SCﬁnde{angg?fgﬁﬁ aprieg, QN %”gs Xploring wl rbarin & grimary building.
ThgeerAERSRATEN S IR RISt ENRIOIE) (PBPRATRPSAMEA MTARS Wéﬂﬁﬁ@“?ﬁﬁﬂ’éﬁmam
reconsistsrotanpiiEctorbepicns marsettngdenidsadasiersitzing aexetdnothey words,
aseapiakeddadlig seRBe faReRrdedinpay fick ate thedMesdng.faneldtasés that have

m&%}{%&&ﬁ&‘amf%@%lﬁvﬁl&a&m&n@%@s QRayl Oe2b1g-AH A dﬁ\é}giéﬁﬂ!ﬁy into

to show or hide them from the scene camera when necessary. This is
9% ul to show just the required levels in order to clearly |Ilustrate specific

information on the Ievels without hein |§tracte Qgti}e
2 3 ring, and
otheﬂevéalna% ° lré‘n"\s/%‘il %:onlfro gl%oeallows tcﬁ ec ion gf act qﬁeveci i

PG Eh AR R iEBEs %?’ﬁ?efﬁ%éfgnms}%%'sﬁdﬁ PP EliFR B mmuiatle. &

sespelmien bedied, saved and reloaded. A number of scenarios may exist for a scene. A
scenario can include assets (their locations, orientations, names) and asset groups (their names,
hierarchies), animalion of assets, and animation of cameras (motion path flags).

in the real world, we use a camera as a device for image acguisition. The viewfinder of a
camera provides a preview of what we are iooking at. The view behind the viewfinder is analogous
o what we see in the Main View of the GUl. We shall adopt the term scene camera to refer o the
virtuai camera that provides (in general, most of) the Main View view.

VIEWS OF GUI

With the above notions, we are now ready to discuss in details the preterred embodiment
of the above availahle views of the GU!I and their purposes. Changes, exchanges, maodifications,
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level is highlighted in the Level Control. Planting of new assets, scribbling,
and first-person 15 navigation all take place on the active level. Also, floor
grid is drawn on the active level if it is turned on. The Working Panel
winthwen biasia Layers Control where each layer can be toggl@dDaces asffos7
individually to show or hide them from7the scene camera when necessary.
This is useful to show just the required layers in order to clearly illustrate
angpedtidrrfosmiaton prodteaHityeirstheiih guen2iebeaing distsactad-oy whien the scape
arkISReRCAOHRLREY iIR¥eKs. The Working Panel further has an Asset Control
where assets can be named and organized hierarchically into groups. It
(19IS0 plVRdASPRCRN & APraBsetdYRisKinaORith & assalteahasitidRdhamera

ca%cge”‘?r&%%@‘dpt%'%%ga@ Q?@uf’i&ﬁﬁé f@?ee%@aé&ﬁ?%&ﬁcgﬁdﬂe%@”mﬂtww may

properties or. deleted §V\L en no lon eded. 25 The Workin

O a1 AL TS REaRAPM T e Vv o shour
in S5 A ASd R AfceE §G€??%°§‘W?§ér‘%3ﬁr?é??€source which may be
viewed through obscuration by enabling the X-ray Vision option, or

EhnimYRIing EehIirg tHes)siRaE IRt |"6ﬁtFGHeC(‘é’j‘?B*Eﬁnﬁéfhiﬂ“’%'é‘*‘r‘ﬁdﬁym
ar@asmm:‘@ﬁms@‘@f@f edhestior: odtedls in setting up a scenario. In

particular, the Tool Panel has an Asset Picker Control that provides a

library péricamatie B0Orkesotate £ hesteagogethinttethedvtalevy/iean b toggled on
arRSFEIIUNBaBL NN (ASIGHOMA i e sto)e SPGNANBLICHEIHRAR/.aTES is useful to
shqmgéqhwgqﬁ%ﬁgwé%%é%ﬂpw 8835 @us'%@k@c;;s@afr@ he-hlantesh dHasaRiSwimout

be!né;t%mtraec?e%r ]pd/r !i:':or ?eg Cr%réeop ctﬁ %Oft 'F%g ?_h vae§ ﬁon%yc\a/ n n E;ill%w% g?)é g@%ﬂti&ﬂ of

ories example, are: an'}%g)r Ob ects SUC

acéjéer‘-u@f’?! Fhﬂdaﬁéf‘?{?ﬂ%ﬁ‘elcﬁ%%&ﬁo‘ﬁ a‘r‘&%’ﬁ RREGHRD agﬁr%‘&ﬁ‘&n?{éhﬁs&%eﬁ‘%{@ Active
leyeinip &igitigeesc in e LOC TR pBRNERF STNPRY (S8R a§cERk!Ngty A6 dEy;person
nashaedicigha stengerse ettive kedlides, fmadaair trafe(suetiesa?ld@ -4 it is turned
on/47-200, 737, etc.). SUBSTITUTE SHEET (RULE 26) WO 2006/101451
PCT/SG2005/000097 -8 Assets created from dragging resources in Asset

PickehE Al Apa-disphare feinathe A5 Sin0ntol wherayinipubabonsansd and
oﬁe ﬂﬁiﬂ&&@é?@%ﬁ@%%%ﬁﬂ #e?‘rﬁet’%@ Q&?@%%FAM% %cé@%%alﬁf Th:s is usefui io

determine Its Transf orm, which ‘?} 9 II?
“BARSRAIRERATOR QU JRE LAEF G BraTy e A heqgerrs: o
b%&fﬁ?&é?‘%“&é%%??%ﬁcﬂtﬁ? F?’fﬁﬁnerlcal terms, he/she may 5 be

required to do so when editing the animation track of an asset, The Tool

panel Terthekingobriieh Liisi pre HEn 4R NERRB PR ORI ateB R Rmed and
orfGzeti Dicrarcucaiipttvcossepdt esmaievinnepsitimot @bseriinyaisng erdfsresset to
ndgtigntesactiancdesidesmarhic mogesthaste s comesaanay Wit operatipgrties or

adiiahtemedpaRad fisisperson mode. A mode can be activated (such as

by pressing some function key) depending on the need of the user. 10 In

orbit ?‘AQ%thﬁgsﬁsﬁlﬁ QMRS RS pasitionediad A distalcs ok aererred way for
splcgg% ca rgsg% eest S-LI;C as the personnel resource, which may be viewed through obscuration

by enabling the X-ray Vision option, or animated by enabling the Spin Personne/ option.
{3} Tool Panel. The Tool Panel consists of a collection of toais in setting up & scenarioc.

In particuiar, the Tool Pane! has an Assef Picker Control that provides a library of scenario
resources to be dragged into the Main View as assets in a scenario (as shown in FIG. 10}
Scenario resources are divided into categories fo aliow ease of selection to be planted as assets in
s scenario. For a scene of an airport (such as shown in FIG. 11), the categories, for example, are:
airport objects (such as buggy, troliey, generic luggage, kiosk, iocation marker), security
surveillance (such as temperature scanner, CCTV}, airport personnel (such as security officer,
medic, pagsengers, eic.), vehicles, and aircraft (such as 747-400, 747-200, 737, etc.).
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mode is designed to allow user to inspect objects by placing the target

near the objects in question, then orbiting the camera around the target

(hence the term orbit mode). The locus of the scene camera's orbit thus
wWoaths/ @ heimisphere around the target. The orbit camera warkd/ef2tte/000097

"pull” concept. Think of the mouse curgor as a virtual "hand” 15 grabbing

the scene when the user click on it and "pull” it around. In orbit mode, the

user saseialseano dibyn Wregdistaprserotdlresscern@atanierear rara dhleldarg et the Asset

cdriis isnkRowihsidliolying <ty e basdhasbteolrrhacaling.tbe HPIREHS Brene is
RGNS TNSHSSHCAMASEMAGIS BNAYIRRT Y- BFIREHD-ANd WA Hnie

thus brin tEhe scene camera aI,or:g. 20 Tpe%\law ation Control can erm_(\ar
RIS TIRLIER IS O 0R BEVEEH BtRRize” 'ﬁ%grc’%‘o'ﬁr?t“é’?f"él%aé&%'f‘sse eishe may
beiratitd Brdne WERein R eATBRIEN Residie* 3 finera behaves as though
it were an aircraft in flight. The scene camera starts out stationary in flight
modd "R 5aretTEEORIPYF AT SPERESAE SrvHEREN (R terAtSewalR G- 12
topitchichtie: reitnefodmecaimaraitimreteghy etk e phov ainen e Prdnstaniesides orbit
myeslital 2Bneuse Taara epbiaay BONFOHibe: speartsanaspichoos. thenode can be
aGRMRTR WIS HUZQAL RRVEREAE e SRRIFRIRAtR Fellandhyans:,
simultaneously to simulate a sideway turn. The scene camera may
gradyaliyfesieredbadoll afiaea wEBsidral BELSANMRIRFER GREIME NG gat. This

m\él r:zvi\{.st e%:t ﬁ B?tgsa nwV\t/zggrl go%r%%%&@%'gcrtss Ygﬁﬁsfﬁ%pgg&%a%ﬁg%bjams in question,
transpprt%c? into the scene. The eye point of a irst-person camera is set at
the ARTHEr G P FARE o 1B ﬁi}%"?ﬁbe ERSR ARy LTI EL TS seene
camerag iRl eircoBE heeisphanp, alteoa die ke§¥oard and/or mouse actions,
move the camera like a virtual character through the scene, change the
activé e et srraaBIYTooR BOBHY FRIA%RL AR PORADPHLSEIRErTBHEP PAap! hand”
grititting rHpreveiceghe ptienssto dickeoy tewelpultjtersy@nd assets within the
scene and the scenario (as shown in FIG. 8). In addition, the Grid Options
sub-paneitatioisttac:ses eatca BB ST IThe) TiE=SteEE Tiq Ridhd-c2BRMI@mM the target.

THRORGHHWA4E Ldtfink/ DG PAANS e t St dispiaNia virriame-arehen the

active level. This is to provide a frame of reference and.is meant to help

the usgs visvalizeaketesvyheniplamingasselsp Qtionallyatbengtidimashbcene
cg@érgoagyép-resizing so that the grid is drawn at the appropriate scale (for
example; 1:1, 1:100, etc.) depending on the zoom distance. 5 (4) Toolbar.

The ToolRar CaRRIHS AL UAGIRARLOARAR %ﬁ&memr%agg BSGRIE RRENA and

. s%%nagrlgk save a scenario, or re-set a scenario, (5) Scribbler Editor. The
YeRbBEr EitSr presents 1601s to perform annotation in a scene by

drawing, Scribbling occurs on the active level if there ar f
Iiﬂ \I’C‘;, Lm % E[l% scane camera geﬂaves asethou&:nnlzyWere an agréara% igﬁ%g%?el%e soene
that allow scribbling.” ™ .
camera starls out stationary in flight mode. The user may conirol the speed and orientation (in
terms of yaw, pitch and roll} of the camera through mouse movemenis. For instance, vertical
molse movement may control the speed and pitch of the camera while horizontal movement may
control both rolf and yaw simultaneously fo simulate & sideway tum. The scene camera may

gradually restors the roll affer a tumn.

First-person mode represents the view that a person would see if he or she were o be
physically transported info the scene. The eye point of a first-person camera is set at some default
value, such as 1.7m. The camera is always clamped to the active level. The user may, through
keyboard and/or mouse actions, move the camera like a virtual character through the scene,
change the active level, or simply look around from a fixed position.

The Tool Pane! further provides oplions to guery levels, layers, and assets within the scene
and the scenario {as shown in FiG, 8). In addition, the Grid Options sub-panei allows the user 1o
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Various forms of scribbling can be provided. Using a brush, the user may

scribble freely on pre 10 specified surfaces in the scene. The user may

also mark out an area using line/circle/polygon. Other actions that may be
wWgeroditiedsinclude erasing and hiding of the scribbled contehtS/§6R005/006097

Cross-section Panel. The Cross-sectign Panel presents tools to cull away

a part of the scene so that the scene camera can present views in the
diddainaviesiihatgateonaimnaiyeostumesiot peoiteadal Gnaexanpie obant to
hdfb ¥h§t§£9§§u§%tm43 ansl isthe P al?é’é% mgfﬁiiullﬁ%rﬁﬁ%é@ Eé@etl@au&t}'&iztng

cfhatq‘hlo rid lsatgFa(\.)vfntQte thsecene é}Igg rs];[:a € ﬁﬁ)eé) ane tO ei Hbov?q aepen :tntg gn the

*scene camera can view the Eross-section oPTn mu?tl loors of t
299G *Fhe user may manipulate the planes interactively to reveal

different parts of the building as required. Another example is the Spot
5 oo] TPRRRCSEs SBRDHHEI o M8 FRP GoE HERIGHe S G efPe" 2
SN AR ABYE ARERTAMRQIGP-FAler8"ErBund the asset, and then removes the

part of the scene between the scene camera and the asset of interest
(5lexclSaTHyiaE disdet) To PEHRPEE SRECC AIPRATHS IACINIR RPEY MRS SiRiRE in & scene by
dreainmer&cdairigresent the issetifarievpastipf thibsureourdifageofttize Aissetpdnoling.
vaheusMais \Gesribnab s elegrolingre gy LS WaYE4PFamveHbeDarton pre-

sp%fcuﬂlﬁ §&ﬂe@sbﬁtve49%@eﬂge T%%Qr%%@oa:ﬂgr&%%?%ﬂ U%B?g{‘?ﬁ&féf}‘c%%lygon

ment, the met od onstructs a e enc 0sin
Eeractaon in tn'{ e¥ ome zn&ude erag an %uéq ti:e sc:?bgim sontents. J
he asset of interes an region aroun easse of SiZe as defined by the

nge: of-interest aroun asset Th ndln volum beaS|m
(GgD begx Wltﬁech nogma% (?r]; St faces t'ogﬁr? L(I%re Watrsdtoq"sth%  IEcar " o the

sesrsP B E NP IREP SARpECaN RIFSRS Y 'B‘ﬁ?l 'BF"&HE‘” I BRleR f’ﬁfﬁ%‘%&bscure‘j or
ooshried.the same purpose. The method then removes the part of the scene
inside the region connecting the scene camera and those front facing
(with Pesseannietive! dedrmeCBesceaviond) aral ot EBrrunehessleraied (T)FIG. 13.
THROpesnee: Windaw.stde Dopeshiee WHdobeptasestssa franne-asedamera can
viMIEWOERRRLION of ek AR R BRIRNURG rePre s S eAIRSANAL pianes

nBLADARANEIRDIE (5.0, BIARMBKES I Agme sequence. By

entering values directly in the animation track or recording them through

the &Hg?néﬂ'eéﬁﬁpé‘g ns’ &Qeé;:'%%m fﬁggré&@sglﬁ&%%ﬁé?ﬁﬂé@@oﬂgq é) E ecm ation
assets that ar%glante int 5 scene. SUBSTITUTE SHEET (@ééﬁ% :)

of\RAEF R TR A PRI BB 235 (S IAFErPKAR AT, RSB Sifhg scene
bapHeqE i ST |sreRetalssT apre ol DRSS (xRrdpaditseatet s denseenireamera. In
thaboweihthecerseragamause thesstamdasdet (ap gewof the pusctheinb avédhesset) in the
MERNRW UAEHINBIE ThEer £XITBIR, whiaNgIRgnelaflvsale e kitabcbe: dRRRen the
sc@@mg%m LY FHRRILNG, e JBOMARHANE mow@? @mtm&smsndmg
vo?t e anc.!iagn atrr% %as%éa?%?eg‘essygrbd?esgllgr? Q}Q&ﬁﬁ‘é’ Iégls%et 09 size as gemet}/ by the range-
of—:nterest around the asset. The bounding volume can be a simple 35 box with all normals of its
faces pointing outward of the box. It can also be any other shapes such as a ball or other
convenient forms to serve the same purpose. The method then removes the part of the scene
inside the region connecting the scene camera and those front facing (with respect to the scene

camera) part of the bounding volume.

{7) Dopesheet Window. The Dopesheet Window presents a frame-based view of animation
fracks. An animation track represents the values that an animation variabie {e.g. Position) takes in
& time sequence. By entering values directly in the animation ifrack or recording them through the
Auto-key option, the user may add and manipulate animation for assets that are planted in the
scene.
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SCENARIO PLANNING / MONITORING For a particular Scene, various

Scenarios can be set up either to simulate and analyze hypothetical

situations, or to replicate a real-world situation. As mentioned, a library of
WOcHAEHB4DDbjects is provided in the Asset Picker Control wiREREShE @067

can Dick and place instances of 10 these objects as assets in the Scene,

and can animate them where needed. To add an asset to the Scene, the
(Qiser Samdirst JbdrtheBichive Lev@idicthepltesmritahienusiethavishalte placedtes as
praeias s thdBodvdNdISes sele it areaiRaes ol abiesis RLRROMSINGIEORE same

fu%@or%r FHQQ‘%W&Q&EHEQ%“&%SEP Aeke! t&%f‘é&%‘b@agﬁb mguléﬁ% lﬁé&&ﬂ%ﬂ%cmg

the mouse on t e 0 he "user wish es t instantiate and dr
RIRAT AR W BRESE S {0R 87T SR SRR PR E S h g 8:?%%@‘”“9 and
ARG kP_eéO@F‘f&ﬁﬂ‘ Fgeaﬂﬂié’é'f’d"tﬁ'éicurrently selected Group in the Assets
Control. The user can also hame the newly created asset by overwriting
HrAGRRANMNG ANRNABEING Control. Each asset is defined in its X-, Y-,

and Z-axis, with Y-axis pointing upright. Assets in the Scene can be

selecte BB RERAENR Griges DPAEE §3r88 7 tb Bectie s atByyF and analyze
hyetarsideb eivaiivnated 9rrenieatenabedimeridt strtisssdscapnbened|edibdrpyiaScenario
Olgftielickoitiethe 120 reaiSackst therassetste the Meairaiewkanin ghesAssetses of
ebRbeAd:3: 00K O kasse i gamhhRiseletied Mo gitsglick with the

mouse on an empty space and drag out a selection box to enclose the
QFOU ﬁ@%@@ﬁﬁ%s@t'&?th@%@&%ﬂ&r @&%n;@f 859RIScAR eRadrkiviRIORe user
wuée St e %xg'éo% nee)étlrsatlss%?t %Qgp t@lg & ?Aﬁs g%taﬁe 8{;‘ gf o%lS&E Ei'oggg Jrom the

Or exam reSS|n Sels eln
STRRIPHB AL 8 ASALERIE &W%ir?aaanmwaeéyge&%%cmmwg ?%Pd‘ﬁ%é? e priect the
USPIOVERPS S SIS PIHONRE ] B HEIneYiamn DY tReseHeRG PavRAtRet appears in the
Schraguing thehasssts withithddetinse: Assets g sttestedeatskss Control. The
ué@{@éﬁ@IQJQ\@@!éﬁ%\ﬁe&)ﬁ%@ﬂté&é@ﬂ@%@@%ﬁwﬁ@ﬁ@%@%&h%&% key Awkdte Controt.
=fEFSAIng, 1 asseioh e mauss oAt pgsels ing slecte car

be rotated along the X-axis (and Z- axis, respectively) by holding down, for

examﬂ%t?%ﬂﬂhg@c%é' 202 R0 SR ARG ML 3D LESPEEIVE NG 1o be re-

r h with th E narjo cr
kx:ateoe agrgtgtgé‘] oqr L e gsse}g’ on et em thgd[pnehltsgn asasgt caSrF ge 2 {O C ateaqeﬁ chcg with the
aI me laas a contlnum plann 8 or mon| orlng roces

m&ﬁ??ﬁ*r\i@ ééﬁ‘@é%ﬁ%’f&?‘(‘té’&?‘ﬁb?‘tﬁalmﬁé\iﬁﬁﬁ) EYeRled @R BriiFrgy can be
sdiefteliriy. 2l leitapiticatih ameatamsrit sipatRyaca sae thaspviresirriciondipe ttignciose
thko geap-wosldde vites suchs8mias tpomperatssasTaniteriagisleviees; GGIWs from
e¥iREsHIRRtragking devices to receive signals of the SUBSTITUTE

SHEET (RULE 26) WO 2006/101451 PCT/SG2005/000097 -Il current

statug abibgcRgsRisciadbarealvasdsidhexeasr MraRiapeRt HBKIBY J8Rts being
ségme%%s% mmfgé"%%r%%ab{%?fﬁra%%w iRw capiured Ry he.scene SSMP S ricany

In the Main view can be augmentée
by holding down, for exampie, the Curl key while dragging the asseis with the mouse, Assets being

selected can be rotated along the Y-axis by holding down, for example, the Alt key whiie dragging
the assets with the mouse. Similarly, assets being selected can be rotated along the X-axis (and Z-
axis, respectively) by holding down, for exampie, both the Cirl and Al {and Shift and Al
respectively) keys while dragging the assets with the mouse.

Each Scenaric created can be saved in digital media as a coniinuing planning or
monitoring process. it can serve as lesson pian too for training purposes related to the primary

building.

in replicating a real-world situation, assels can be linked directly to reai-world devices such
as temperature monijtoring devices, CCTVs or position tracking devices {o receive signals of the

SUBSTITUTE SHEET (RULE 26)
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with a display of the temperature received. In the case of an asset linking

to a CCTV, the view captured by the Scene Camera in the Main View can

be augmented with the real-time images as 5 captured by the CCTV (as
wehwamlin4s1G. 14). In the case of an asset linking to a positiBfiTsEKieigiooes?

device, the view captured by the Scene Camera in the Main View can be

updated to reflect the current position of the asset in the real-world.
curgrithesmoke isgaaiss eceivedibmndassaetzmay e dedirriedtéos iemperature

meRRINGrIsSRlWNRSR SRR e QERRAIHIN P hel kMBS bR BQbgmented
wr?;wl_gEdEgﬁéJ\éP 4115 M@Q&M@gwe&olf l% éa%ésoﬁaﬂ%g&qmt&ﬁ&%’SQ&E‘N'\% view

Peratlon of the me &e nventlon |n lanni mon| or
¢ e nsh

e B G-, W Rlae oS & GEEHE LR g meves =
Caé‘ﬁﬁﬂl‘i#ﬁj’sﬂ’férc%Té(r\(ﬁ?rﬂ°Wib*ﬁf %n&hﬁdt@(fﬁé?lﬁbaﬁrﬁﬁﬁ§9m tga B9eikiepstracking
deive, deneratasriven by dusdrprgafarstritttire daveded for cormpriatationrefiect the
clBHENRBIHROGRIRSARIS INttBecAsseid  Fipeton oigaas BwRIkarsmifi@sset may be

eARBE I DRIR.P ARG, AL 1Bj AU, the system is ready to begin an

interactive display 15 session with a user. For planning application, a user
can issue command to load a scenario previously created with the system

OPEGRATBIGN SeUingCamMandsdE interaciivalyrereatanaxsuiregnt, and

save a scenario. For monitoring application, a user can issue command

to logd-a ?&%@ﬁ&&ﬂaﬁ% a&a&gwoﬁé%w %e%@esz;%m@ynp&  Btning
of the ¢ man anb ﬁ"«? 3 ro!=|r¥t é M Wteeri s %Segc%g'g contCI%mn} enl)%e}de ings for
ﬁtﬂr S Har{ogcélm 3hd and Contro ransm|SS|on 0 £ g
PIEBEgREERtES AU BXRGPMg a?)ﬁﬂé”&ﬂbﬁisa \788% @4t @ﬁ@‘&é AFFigery cata
sttodates assdad ior toeSidion. sthe dansplesesisiodiméstet Exbebeente i markers
inaQve KzenRastbaHi miaian auohibh eduionwerkemandaaeks tedacilitateratsiee display
s=eRtrakinRlanning, monitoring and exploring buildings. It utilizes 3D
representation of a Scene to achieve a user-friendly GUI and even an

amatewmn@famcax&eghgé EaNdise Howithdite beaiRingrkhe JachBiGA reated
wit 'k Hé‘%évsf%é,% of Qur lpyentio %H%J M%‘M%W&J&ﬁél éf@gessﬁgﬁﬂn%ﬂﬁ%%%ave a

provide an mg)ortant seto S to make user conirol eas e mven I

5“88?\9& S GRISERB AP e R SBVIBLSTHR O 8AHIR 1RGS  BEP0ATRG fick assets
in g Bpeifay §e SYRAMARE 6 FsPareeh BE tePBE fBE APd A iis RepIamMUTReTFORS teer can
ceppirihaaid stopesefstaed inventiand and aihtsy die rmadifications sgrapattbhgassets.

colvimmdumneasilladds: tae Bslaseniniandsthia3R e inehddrd-within the
scope of the following claims. SUBSTITUTE SHEET (RULE 26) WO

2006%%%&%%%5&&%&&% SebBMS IncAmatihand @fine pricr works
‘%88&3 10%:and:disRia angoﬂ%m.&g 'Qxféé\térﬁE‘éCAHée&&}%H‘&J( a{ﬁg@'&yum.zes 3D
utl me%;on mp rggr)f%ng%iéai%m@ve;% ulsr?r?f[tgr%ls,gﬁha %rnagénlgalalrjnsa?erléﬁ Egel;ra?%we sysiem

Ca}ﬂﬁ%e §ﬂ’ﬁ'€tm@§ WH%QeTﬁ%*&Rﬂ‘@@IL@&"@i?@ 8{: ?Hélnventlon lies m optimizing the limited

screen space to provide an important set of {ools to make user control easy.

The invention being thus described, it will be obvious that the same may be varied in many
ways. Such variations are not to be regarded as departure from the spirit and scope of the
invention, and all such modifications as would be obviocus to one skilled in the art are intended fo
be inciuded within the scope of the following ciaims.
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5 following major views and functions available to users: a. Main View
displaying the view of the scene as seen with the scene camera; b. A
collection of options in setting levels, layers, assets and generally

wiksgwroEssef infra-structures to be captured by the scene cBARF&2E45A00097

collection of tools in setting, experimgﬁt[ng and saving a scenario,
containing 10 assets planted in the scene; d. A collection of tools to do
measurements and scribble notes into a scenario or scene; e. A
collection of tools to cull away a part of the scene so that the scene

Cettdin can present views in the Main View to focus on interested areas
that axenseBNnallyraekshb amdadlaideivgithssestos darsl canne s aam théirAicinity utilizing
collectionafdQolg:tepidia 2hdsinyate-aniaantion ohansetazdy Theuppethesdhss in
as C'%E%% ',”n%ﬁ&‘m' V%ﬁﬁ“&!ﬁg%e YR '%Wué@uf@ PebEALINCRIPOIAIE Aot the
2D floor p &n of the dcene an ,/o? S euaaﬁzed ug-in menu In part of the

Main ‘RN R IS A S R ARIRR TR ISvherein the Main View

can be navigaiedidn aRpr, #0 yRede i gbirvasssandifirst-nrisoRmede.
4. The method as claimed in Claim 1 wherein the Main View further

providesPopficitderi LR SPUINE BoXUYEY (vRlfs aus/erSsaiti &je mergiR)ly resources of
resources innthkesseames & behlrenuetth ovltbs sclierachéneClaim 1 wherein the

options in s%ttiné; Igvel an tto, gletgtj on andr, off,t,resgectivelﬁ, indivistJaIC —
level of ififra-strictires 18 Lhow anePhdE PRSP EttivaR “THEAS &P HE Froi =
the scene caFfEF&BIPHRRRERTBE as claimed in Claim 1 wherein the

options ip setingleyehiurhietdneudeieniar NAlMNIBe St Sonario or

active level that is currently the focus of the user's inspection and editing
sceng, . . . .

of the scenarido Where planting of new assets, scribbling, and first-person

navigatian takeiplaee o8k & keimeihadas ¢lameshinse ok wiaeseifimera can

the options jp.settipglayeheaniogrlethonais plhiasparibelaindivignaly not
layer of mfraa}%tl%ﬁ%_%%satgt sntaow cg;\and hide, respectively, the layer from the

eld; ang. . . .
scene camera. e method as claimedin Claim 1 wherein the options

in setting. asseiS-cadh BEBLS aNtlar0sgasITelAS aBIF MO @ EBES. Or
hierarchical of groups. SUBSTITUTE SHEET (RULE 26) WO

2606HE S THETAESH0SBB00Y 7 Y3 6 YRE VigtibdaSHlarndgporate 2 20
ClainiopvprereifierfecoproHs! itPaedlirRy absdts eaH editie ¥eenéetamera

togfargel Al R ASSHLSIFKIGAN G AR E KRRATSAENINM ERSE588E: in an oroi

mode, flight mode, and first-person mode.

4, The method as ciaimed in Claim 1 wherein the Main View further provides options to query

the assets, levels, layers, and generally resources in the scene.

5. The method as claimed in Claim 1 wherein the options in setting level can toggled on and
off, respectively, individua! levei of infra-structures 1o show and hide, respectively, the level
from the scene camera.

6. The method as claimed in Claim 1 wherein the options in setting levei further include the
stap to allow the seleciion of active level that is currenfly the focus of the user's inspection
and editing of the scenario where planting of new assets, scribbling, and first-person
navigation take place.

7. The method as ciaimed in Claim 1 wherein the options in setting layer can toggied on and
off, respectively, individual layer of infra-structures to show and hide, respectively, the layer
from the scene camera.

8. The method as claimed in Claim 1 wherein the oplions in setling assets can name and
organize assets into groups or hierarchical of groups.

SUBSTITUTE SHEET (RULE 28)
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10. The method as claimed in Claim 1 wherein the options in setting

assets allow the deletion of asset through function key. 5 11. The method

as claimed in Claim 1 wherein the tools in setting up a scenario provide a
wibrawy ol soenario resources to be dragged into the Main VieGrss:assais0s7

in a scenario. 12. The method as cIa“irEewd in Claim 1 wherein the tools in

setting up a scenario organize scenario resources into categories to allow

ease Meselastin astelie @lantedns agsethima cpoemnalicseltBdl 3ssklRecan move the

methgdbaselatnesiiyelainn AW 8jRiRrPEIS: FRGAAS Bprdadividual Asa.

few as a group, planted in a scene can be moved, rotated, or deleted by
users! AT gthed pfetiftitPAd CHAMAVIPEIAING 2RHATEBI Aetirs teroRis gliguttimgdeletion
up a stenartarpugvidetioptgns to query the assets, levels, layers and
generally resources in the scene. 15. The method as claimed in Claim 1

whdrdlif MEE0 R SATABHIE TS MY L SREARRID Brosdfe dBrf RTGIgePTovIce &
optiofaty SEtaRmarty EvF RSB e areoasdsrbrldan ifievppessrie dlersaprprio.

S“%%”QH& rﬁ&goq]gssﬁngdgﬁ rbl;‘n@' ?T Gﬁe@ﬁt%dt%sqﬁ‘iggﬁggi QJ& Jaxajs%rqarie organize

wherein the togls o cull away apartof e scene o a, clipping ogl 17, .|
The H& d RS MERiFERIT 1Rt the 5018 T cu eapwgyea%saar?%efs n 8
the s€&HEf8 a 20 spot tool. 18. The method as claimed in Claim 1

wherein hadarls [ NanAedinimare aaimalion of ASSelRdUrendalydGrou,
a step to |In|§1 gor map?31 ssets d%re%gt\é &o r%%|%\%gréd devices to receive
e

. IantF? n a scene moveq o ?r éuFers. . .
signals of the cufrent status of the assets n real-world for display in
thesMaig Migwd %9. cldvesdexicmias mendienadenoalaimskBieaopbe senario provide

tempgratHERRRIAEINRHRVISR Al efoFRRER S [ dirass tnmpeLatire of

a physical location as signal. 20. The device as mentioned in Claim 18

cal¥ bEhe CUTPY ah aleiegstin ddaim dl-heeeimiBig doals 18igeidbiQ 1otPh dged/Regnario o
as mesdienedviteGlaions1is sartbayagositaomirheking device:thiat previdesior and
real- tipapgaCatinneafianasset as signal. 30 22. The method as claimed in
Claim 1 further includes the step to receive signal from one asset and in

tuitf- tFaR SPRIDEA @S RATAPECAFBIRS SR Pe RO/ EHT rEproR-SSireasEne is &
displajppg@isgene of infra-structures and their vicinity utilizing a

computer, the system comprising a processor unit for displayi

orEP RSP 7 GREES (CXATto ATBIEHACR BRSPS IR /PN oA g =

and e#8id?Mg the infra-structures 35 wherein said GUI consists of the

fou%"‘ﬁiﬂg AIgE vlews.and iuagtions, available &tﬁ%@%ﬁém‘%‘d@?ﬁ”&g imation of
SHEET (RULE 26) WO 2006/101451 PCT/SG2005/000097

assets further inClude a step to link (or map) asseis drrect{y to real-world devices to receive
signals of the current status of the assets in the real-world for display in the Main View,

18, The device as mentioned in Claim 18 can be a temperature monitoring device that
captures real-fime temperature of a physical location as signal.

20. The device as mentioned in Ciaim 18 can be a CCTV that captures real-time image as
signal.

21. The device as mentioned in Claim 18 can be a position tracking device that provides real-
time logation of an asset as signal,

22. The method as claimed in Claim 1 further inciudes the step fo receive signal from one
asset and in turn transmit the signal to another assel,

23. A system for processing and displaying a scene of infra-structures and their vicinity utilizing
a computer, the system comprising a processor unit for displaying a graphical user
interface {GUI) to support users in planning, monitoring and exploring the infra-structures
wherein said GUI consists of the following major views and functions available fo users:

SUBSTITUTE SHEET (RULE 26}
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-14 a. Main View displaying the view of the scene as seen with the scene
camera; b. A collection of options in setting levels, layers, assets and
generally resources of infra-structures to be captured by the scene

Wealrd)i¢51A collection of tools in setting, experimenting an®&as{EmE/ 000097

scenario, containing 5 assets planted in the scene; d. A collection of tools
to do measurements and scribble notés into a scenario or scene; e. A
collection. ofitaialgiter aiavayha partcofhthscaceaessenthal thesseeneamera;
camera can present views in the Main View to focus on interested areas

that are RorMSMPHED YPaiRRS R REU Y LealRIER BRI AT A5 ally resources of
collection offtBRrRrvStRECHFF_MHEREE AR FAIFIRBPEsSets. 24. A data

storage Pediuniayng SIgke DSEOL ARG BUCINRG Il o contaring

instructing a com{guter to execute a method of pfocessing and di

( ‘ Isplaying
a scene of iRTPESHARRI LS B G Rieir vicinity utilizing a computer, the

method gompEsiagich @raphichl useinianead GAdstarbl SeRROAIISESMIi0 or
planning, mopifaring and exploring the infra-structures wherein said GUI

consists of the following major views and functions available to users: a.
Main View displigpiing theoidwof hveseent fdrecimanyith that tseepene camera can
camera; b. Arealiection plplopsvsweltingdereltelayetsrassets apthormally not

generally respirgesaf Afa-atucivLes fade captured by the scene
camera; 20 c. A collection of tools in setting, experimenting and saving a

scenariof, cohtaliaiign alselsiphianectisinists eameatign Af gstRistion of tools
to %O{ng asuicerm%nrtnsegt'nd %%rviitgblcsatorf]o into a scenario Qr scene;
ecti

g %reon comep er_coge rmeans fo?'iﬁas‘tructing a
co on of toolS to cull away a part of the scene so that the scene

camefAP4i?" B5erede ArAERA IR AR AR RBHBR S THAMdpBaRiyctures and
areagfegiaticirsyndinm i s d/alngonetnd ramitesiibe greamivel asariderfage (GUN 1o
colleclipmafiaeisigiptangnecbsiminipseccninainonrefisigsetsci86s whersin said GUI
SUB%EAQEQJ@&%&E%W@S and functions available to users:

a. Main View displaying the view of the scene as seen with the scene camers;

b, A collection of options in sefting levels, layers, assets and genserally resources of
infra-structures to be captured by the scene camers,

¢c. A eollection of tools in setting, experimenting and saving a scenatio, containing
assets pianted in the scene;

d. A collection of tools o do measurements and scribble noies info & scenario or

scene;

a. A collection of tools to cull away a part of the scene so that the sceng camera can
present views in the Main View to focus on interested areas that are normaily not
available with a standard camera; and

f. A collection of tools to plan and simulate animation of assets.
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