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SYSTEM AND APPARATUS FOR VI CI NI TY AND | N- BU LDI NG

VI SUALI ZATI ON, PLANNI NG MONI TORI NG, AND EXPLORI NG
wobdsD0@F1 THE | NVENTI ON The presented i nventi oPCT/8G2008800097

generally to conputer graphics, and nore particularly,

to systens and apparatuses f-0r- interactive user

Icgm 210|¥§:rn | anni ng; nmoni t ori ng iﬂ&&r‘e_xpl or IWJg‘BII’HelPB‘lG
are asypiSz mr ébp.z\mcgrmmﬁp@ﬁ&mp%xpggnme

noni tor or ex Ior o

shall use "building" to also refer to generally any

infra-structure. These may include, for exanple, tasks
FIERDCOFSHHE WNMENTHOM | security nanagenent, event

managenent, asset managenent and directory/l ocation

Th%%@&ﬁéﬂelﬂ@entlw Fetb'té% %H&al@rtgg?ﬂ?tﬁé}% S?% Hnglsr‘ndgé peﬂ'ncularly to systems

as
o, R URGS (L PN S RE SUED TP QoL R Hblgng Trastructures,
bui | di ng, canpus and critical installation nmanagenent
and security; data center managenent; event nmanagenent
BACKIGROPUND: OFSTHEINVENIDON ent s et c; war ehouse
automation; directory solutions for public anmenities
and Therereresvaribesceecasions whteeone needsrie papr oreoitor 2nexphare the interior of

a b"iljﬁamgS VWAL SHP b GIdFET tb BisE ﬂéfer't@ g&re%{'ly gh)nlgfr@structure These may include,
r ehensi ve V|C|n|t |n' visuali zati on

o PPN doSkpyif S AR FEFY R EORRE e BHRT Jrdreggnent, asset
maaa@amdnhancEﬁfrmdry/iocatuperrriacmaganmyt twithinearidagriosndb thedvisimitysaf a building.
Thggeqyﬁﬁ aggeapﬁ%{d%stnésnsu% ﬁé; i nd @Q@hge‘){ntﬂ 'nglersaﬁﬁpllné%\'tﬁd&% building,

one uses t ni cal oor plans or
cafanwbg"WP' {nataliaign | pRnagerPent ARds BRCHA:heate aF§Rter Aanagrapent; event
mainBgehtenBofekely PaLadss, isportiny. eveptsedte; wgréhbesseautnsatiomgtirettory solutions for
tﬁ?é h@ﬁlﬂﬁuﬁﬁftcﬂ}ruft fgqetion to performthe task. Expert

users such as architects or

bU' |TF|é @Gré?n@ Qﬁﬂr@&:ﬁ %& pﬁér%ncs"}&@ms Qveﬂi détidieht |f?>ﬁdv%ﬁ1tg|d36bmprehenswe
ve pers

e o B vRiraten 1 B8 o lPie B Rt CoR RIS case o
effortio ipaifaraingdhresotasigsby diversg graups bleusbrissi ness nanagers or

casual visitors who need to understand the s%)q%ti_al

ar r fh§BARIAG. DPVPING AnBKPioFiRd) ALUIRRI. RNEl heRdhe Tgstrical floor plans or
drawdrgnof aied  blildimgrto [desfore thHentaskl Ascsuch etherenary isdues in interpreting these

drégfr@g ?@Eﬂr‘aht%efuﬂkt?m‘uﬂu@# %é%ﬁr#h@ t?sqdlgfp%ﬁ ah& i ﬁg@ Qﬁnlle‘drlﬁéﬁ such as

rse roups users g
arcgmtseggmu%}mgq@ngangﬂs B q@aablwft .Wcr@ ﬁ@raﬁWaQB éhq)epther han the task can
alsb nfvelnérpérwineltmm?@m triined looedd g warGwitarsactiewhrivabdrb@ibgse They may

be bﬂsgés? rrqa% gerL of c%sﬁaf ﬁ&g)ovho ng%g] E\?ntdgis%lﬁg ?r} V\Jlabatlgl %Frangement within

anwmmé é'ﬂ*? @H@"ﬁr dhysy dgghaipal eﬂOP'b P\a@’b rip dRee Cyrrait wam%mreép@tat'on are

inaBédiatestaf ddarps ﬁSedéfofftlgééérdl\@}sal’yioupﬂw%@eré ||r0£hfé mdr?amg @biitoring and
constructed to present 3D view of the

ex@m'nlggbm?qsn%v\ever such prior art systens are not

deS'v@imG\ﬂe Whidddcd B@m%ﬁﬁ’éﬂ@ﬁ”técﬁﬁcﬁog"}sﬁ’éor Ipith€ rateﬁﬁcﬁf' adHigble in digital, i.e.
controls to ease fort In errorm

SO0l A9 | BRI, 95 R Pieo cEBHIE KTk, CEPRPT 5Pty applcatons are
avalable cte Sietrieves .and Smmlpyuaesadh sofmbpien @f tflow! plafisorThese floor plans are

sorﬂétﬁﬁets%ru&gd ff rﬁ?steﬁt b HEw 81’ tﬁ@blﬂgﬂsl HoW‘evé? Q.Hh ?%r'ﬂﬁ syét&ms are not
not have features to sup ort t asks
designed with the appropriate user interfaces a controls to 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 to support tasks of, for
example, planning an event so as to trial run the movement of personnel within the building. For
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exanpl e, planning an event so as to trial run the

nmovenent of personnel within the building. Foranother
wezxaapbest Desi gnWor kshop (r) by Artifice Inc. PGI/8G2005/000097

famly of the | eading software power tools for

creating architectural 3D nodels, renderings, and

wal kt hr ou gitial et.c to, polished
an e ST B BRSPS Y ARIoR 5ES Ay gp BBy Ttk gottuare power ook
foricreatimgrochitectanal 38 mddelse renderings, mpd whlktheegtiss frors indtial sketches to polished
preRbAREhE gﬂovJEQ%}oFt Qbéd bt %U;S’pohrtfi’& hkStBoratitd R dRERE fghmis bt béiets used in

cont ext of r exa an alrport are secur
Plagjag. d§°”'t8'd§g?’é’s"a‘ikl"81 ﬁw‘sassﬁtﬁd% R'%e ORIy &G or P’@E{E’H GR airport are
sedURtylgRAES, batgies, trallegd) Giokks, mbdagprlocatioramarkeg sétens do not
optimze on the effective use of the |imted conputer
scr éeshogtpalberiof 80 GYstems donal vptrgiee pi theleffpctive upa efdgtimited computer

sc@éﬁaﬁycs @Qucm&@iommzeo R616) twpte@ertt raegrmreamsar MiteBr8dH wifhl the necessary

Co’if?g" %’52‘{”8 Cf”ﬁz R’,ﬁ'ftoﬁu[? n@Pgﬁ%e&ig\%pﬁ m%l nd n)g){orm%iwthm LA Wound the
vicioity pidhuiigingst to mesd thet teed b dierse giupepissetsrin @psﬂpglfcatgep@ the other

har'uf‘ ltaB a%B%blféﬂélh@ﬁnd ROhtiviEe tObERIn 4 8dfprehdnsivé yatl §fctive controls and
ivial to design a conprehensive

f“’X?'éct"s éof ‘?agﬁ P%{F%WB%W? P'&[hgseatﬁﬂ(sf unctions to ease users
wor %%g lé) HmeFelﬂcﬁé g r{egé lfOS rog Hee Esnétl'?bdtﬁ@r ?gtgrﬁ %rapléh%ﬁg anmtorlng and

provi , monit
ex%l?f I etpin @pd AEpuDd P%'Pﬁg%ﬁ‘@'cﬁﬁﬁhﬁ&"'@@lq il | ggumwsewmeaﬁﬂon to meet
thef rie@dl bi divttse ghoup® bEusenstiniad appecatisrer | Nt eraction to neet
the need of diverse groups of users in an application.
SUMVARY OF THE | NVENTI ON The i nvention descri bed

SlﬂWVPA Tﬁéﬁ‘f" P?@nove i dentified needs and
overcomes t !I ons of the prior art systenms.
The TRE ﬁ?f@ﬂﬂm'c@g&f%& ﬂ@reﬂes%%ft)p%ﬁ‘e de@@‘ﬁeﬁt}féfi %@Qnd overcigmes the

or VI Clni vi suali zati on
"marmgns eféhq Bies att éysé?’??eé'f‘? PepsNt FIvetion RBTFTIRRS2 RRYHSUSIER) Fidamethod for
vichity Iadd gBuildibg easiublizamnl With dppicatioRe do RAEEIVEl ipRinA mTRitdnGthd explore

bww egr% ||caﬁ sclca"?]r}%tre% s.a orImétW %PLR%RteJPQ? Fcﬁn&ﬁear%hi’tv?a% that has a

ri n
grappiad elsernnretf@ceﬂﬁéiﬁemtlratzing rtheowsequ SeeproBRAC Uit Rrazantatian pigfunctions

an® HRRASsto BUpPOR |p[éﬁnm?’mﬁbntt&rnb REd 8xiborify BliRings Gsuekl Gl irﬁ@&es functions

an gD s B PR 50 R £ B o sy s csng e
sulpyparieti iextgrior mal.eates), @sngtsh{sueh ag phi¢iery perbenmel. oadiop araekers, etc.), queries
on @¥de®, ha&i %a‘ﬁ@H and cBds6-sectioRGiEWd i ah HielndAthie M@RInG, RAbbling on objects etc.
per sonne | ocati on markers, etc.), queries on assets,
nav iTgatriethod andl systeds snabies Ls@s toNisalize and aradlager mansg Intehaa'auations, on-

gomg '\A)og('rl&/gs mgw"ﬁ'r l'hp Q'c,nlﬂgarﬁﬂn ‘BGA gtﬁen%%n é-gl::‘ﬁwaﬂ@}llp Qﬁm@@& the effective

m enabl es user's visuallze manage” pl ans

ang pré,S“@l aclip(rpenqase sy éltWQUQ}UdW?“F&ﬁECt\RP ehihd S?‘H‘étwfeswrce plans and

sitodtienswithiy aat @rdufd prenlisds.r8pegiticaly, ekey bénetits afraxdrincatiddyand system are,

for%QQx%] ges the effective and decisive action/response of
user's,” through holistic depiction of the

Secug |EH¥étfv@SﬁtéF&Staﬂb|@%$ fIG&d lahd. UddetsD BEchnad fi hfbﬂeﬁild commanders or
eflts

o R 7 e S i BT W oor i
effectively grogghatoiperiorof théit 98its, withauidhaviag torbe traingd Architectsior engineers.
rescue commanders or event%fgl anners, are able to
i nt &P pPErsiten pullding siudy cheieatiicNaving & PRYPICY Sufyey an actual site, user
caf OiEat Qb axdir el dndagysterf fociateractlely @istasghstidy 4avr plar Bvents and
opgraﬁons atr&?\hsthely\%Lg B?\% dgfé‘fllmgregtofré?r? t%alracgn% uog;b‘agﬂdto%&gg@us saving
°°'@ﬁ*de Mgt o phyS| cally survey an actual site, user
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can instead use our nethod and systemto interactively
di scuss, study and plan events and operations around
wo bebnofasi | di ng/ area of interest fromtheir ofPdTeE62005000097
boar droons, thus saving considerable tinme.(iii)
Opti m zed workflow. The capa@i lity to plan, sinulate,

present and nonitor/conma gﬂ Eﬁ'?? ut 1 on Sys %em, d
opt 1 Onsinizewarktiew T, cepeii P pifpu i Brefiety 2Pt APnieRomman
in eraevsoldtibmBysteh foplirhizesnbaeyoriiing siwiicantly \reg wafithdt can save time, effort,
moﬁg&p jedgeaanagenent and business continuity. The
Ity to organi ze buil ding/area data and
sceqar iknbpleage dhradefilefit AR OBuSiNGSSE Bomtitality € The ability to organize

ni_zation
oo e S8, A B TS AR b 158 Bt e
knovdedgs ebage thaéfcéf' execiaprgd '(‘\?) by ﬁ'(f@fgf‘taﬁ@ﬁfa@?fér eft PasprnelTiqe re-use or
reféfBhdiyd and systemallow integration with peripheral
(e.g. tenperature nonitoring sub-system CCTV
sub{\§ yrtegrajed peratiohs. aThstnrelttwlmalsyS(tem gllowGRggratiah with- eripheral (e.g.
terlisb%l:ﬁ\f]@é KohitoHd S§M§§sﬁm§ EOFv st-YEtemP BRI ﬁ\?rh-@ﬂ@éturh‘ls(%% GPS and wifi

as trac | ocat 1 ng "asset s
netwgee) syp- S¥§t?rﬁ%ﬁof 3%% ReraHe Wg $YED £5 B?Cg'"péoa%atts'g aasets or alerting
of dpatibiditigionswithinitee meltiplp evels ofeptpiildiogbi | ity of the
present invention will becone apparent fromthe
det utthed sdepecefi @pil@ﬁll@ efdhe peasentninyention wplk}w@q@qe apparent from the

detaifizau Hé%ch’;ﬁloh' n&\@hs F\é}@iﬂafkh at—loﬁlé\ﬁér dietshbli€ thed @5dekdtdtidi tat amg detailed
i
co o0 18, DS T amBeF R el Byl oo muenton, are

given by sway af iillostration pnly.ssimpeevatieusi ehaggashandgeedifigaipns within the spirit and
scdPRQt thi RRLALBR Fill\WebdM dlagpR@niaB tHobd sidRE indcOREfréMh thidRetailed description.

Invention wll becone apparent to those skilled in the

art fromthis detailed description. BRI EF DESCRI PTI ON

T ivention will becone

B%ﬁ§%ﬁéﬁr@??&% Wg%et ai l ed description

gi ven hereinafter and the acconpanyi ng draw ngs which
Tharp&sghtbtefmvé]ylom/wﬂl lodcomk Imisé Iftﬂlyiuodersmthtroranh:b ti¢taitled adeecription given

he@ﬁatér fﬂb tg%t éc\ffm %\ytb? %ra%n%? %‘ch | G 2P AURRHR oRly, and thus

a ra an exenpl-ary raster

aregtohjipitagiee @W@ﬁe”w‘ﬁn iop, gnd wheeginp| i fi ed di agram of a

graphi cs processing system according to an enbodi nent
FiGaf1 i$ Ablotkigyrdrh oirgn ebr@plary raster grapbixssyslem; of t he

graphi cal user interface (GQJ ) in the enbodi nent of
FIG.lras aBWifiddaiiagidnabf Dgraphidszeccetdirg dystaintagcordiog eam egadienent of the
mvemlogr esenting functions and features to support

plranni ng, nonitoring and exploring buildings; FIG 4

Flé 3% gn g%aa}r%ﬁg &. tl?g 9%%%5@’8&*? E}?Jrfa}‘:‘% @ﬂi@( ttmeaémﬂo%m%%te tﬁ%\vention that

ani na an exanp
opmm thhém\m¢ Ieciegn PaRRS| ingpresentng fpeeﬂowan@feaéwes kG §éRPQrt planning,

mdnforkB4hdixpRribdsuiings Nng area of the Main View, FIG 6
is an exanpl e depl oynent of security forces for a

FId. alﬁggﬁ exaHiple®t B ®opdhadt wiHdB@ haY iskisél foYeditfb BParlii&ion tracks;
exenplary GU in the enbodi nent of the invention;

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

viewing area of the Main View;

FIG. 6 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-level building using the exemplary
GUI in the embodiment of the invention;
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FIG 7 is an exanple tracking of security personnel
within a nmulti-level building using the exenplary GU
wo moobher4snbodi nent of the invention;- A - Fl G PEI/8620a56000097
exanpl e query feature with nouse using the exenplary
in the enbodi ment of the4nvention; FIG 9 is an

Gul
anpl e expl ori capapility to .locate sh itens .

IR PP e lr RS Mokl SBE PR30 e PRt of e
invedion; vi ew, 2D fl oor plan view and specialized nmenu

plug-in in the exenplary GJI in the enbodi nent of the
FIG. Sueart éxamplefekiioring@apabiliyrio dcatashepsditepisapd fagilisasorithintppblic premises
usihERBHE tRomth @] 207118 pfdh ARG sbefcsmfedfnxeqmptug% ASREExemplary GUI
~ Picker Control using Phe exenplary GUJI in the
in e, BBRAYRAN ofdhe YRR vent i on; FIG 11 is an exanpl e

airport scenario using the exenplary GJI . in the
FIGi9d8iafe¥pmBle deplaying, §eaytity grsoufepesVis é‘yit@ dageing; '6s; e the Asset
PickerGontdl ukifg thb @xawmarp Gail in tie dmbodintehtof ¢hebm@ntant of t he

invention; FIG 13 illustrates the plane tool (wth
FIR! ANR dn axdihp aifri2sdeRarRCidingihei éxetnbRryOGOS 8 $ecCémissdiment of the
invgrﬂ%ﬁ-l in the exenplary GU in the enbodi nent of the

rnvention; FIG 14 illustrates the nonitoring of CCTVs

e B P e B ol G5 o

[ f the in ion; . . ,
TR e QUEPRRE apBo T sl ssesi ent

thesyxermplany ¥V iniee embadimeant efthroivemtior; . DETAI LED DESCRI PTI ON
OF THE INVENTION FIG 1 illustrates an exenpl ary
FIG. aigt itustrates fei rosnitenrst o e G Tt (witn viewd septaredranithin (tge trgctangles) of an

corReRfoR BaffingWhk e;é?rg)leﬁ?éuﬂin MY ol AL MESAVRARCAOShd The
Host procéssor 100 executes an application program and

Flézj IO%O Q% h&werdh ﬁﬁeﬁ i &Eﬁ%aﬁg Spb2tid 16 B ARG aridk BYedt @Mthe example

) e graphics system 200 outputs to a
em@PdiBeHy / st or age devi ce 300 connected thereto. The
graphi cs subsystem 200 includes a pipeline of several
conponents that perform operations necessary to

repare geonetric entities for display on a raster
D T%@%D&Sﬁ%’é’é" |Qél/QEeT|356NVE6‘{T|Qﬁ‘E pur poses of
descri bing the invention, a nodel of the graphics
?Ub$¥§tﬁni}ukﬁat@.{735 Q%lkeﬂplhﬁafag@g@?a@hiﬁ§_sﬁ/iigmztﬁétl m%@g a main (Host)
uncti o units. . sho e i Z a [
orogEet Wi 490 MR SrePMisE eIl bfialiel Bl ABkestoh g gapoes an
apgieatioe prqoeam anrbdippatabes grapbiés tabits 1o veegraphing. supsysieon@Q0r e graphics

SubSER 26@butbUMd fo 2dlPiaBlot e WBviEETRbArctted Mérddr Spect i ve
transformati ons, exact clipping on primtives agai nst

screen i ndaQ boungari es. as L1 as || '

con‘ﬁﬁ? é’i %ﬁ% SuRgyRePZ) |°e'H Toot ﬁ!‘”@ sgfpsrﬁv?n'g*tqlgélngpg),n ents dnat perform
opgreliant Hecesparein, prepare gepressric entities fopgiaplajeeca rastey display/storage device
306 HoE B pEpBSE of HEHcREIigh inveriohl] I1Ab&S of the SapHicsHUBYRTeR i®@mployed
thaé) Fc?qi%irf%%éf&l#vﬁ%uﬁ%@%al%%&s. rltes%gilxly géc’ retarf'zeed %{a‘rfl%@ &a%ticular model is not to

be construed in a limiting sense upon the practice of the invention.
A Geometric Processor unit 210 performs geometric and perspective transformations,
exact clipping on primitives against screen (window) boundaries, as well as lighting computations.

The resulting 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
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geonetric processor unit 210. Scan converter unit 220
breaks down the graphics primtives intoraster

WO mibeno@si on, i.e. a description of display scarEESG2005000097
pi xel s that are covered by the graphics primtives. A
Graphics Buffer unit 230 receives, stores, and

rag%gﬁfgﬁa?&\ tl%gﬁr)dce églgﬁ?'{ éfgmﬁgescg%%npn%snu?{ ?I'Ieocr(])vereb tby the graphics
PridiM&fent i onal inmage buffers and a zbuffer to store this

information. A Display Driver unit 240 receives pixels

f r om Ghephic mh?rcmtaw‘of rebeuwsr tord8 ODard protésaers ther peld M@ ehe Scan
Coﬁbé&{)ﬁsu& ?28 'hﬂe %cg?cg bgﬁler P\Ja(faﬁ‘g)?utﬁ)? e%&g%n?ig;ézﬁ %%_gle &uffa’s and a z-
buif%'t%Stgﬁerﬁ'?ﬁ Pfor"é%lloﬂh agr am of a graphics processing

system according to the invention. An input device 10

( suchDiggakBrivepartitb40 nepeives pigesitom eeGraphids(Butier it 2pH addstransforms

i

theq@bﬂel !}gonrhlf% atrg%g%ﬁ%g OIF]) &S%Et e@&ﬁ?@ﬂ%%%oto Q&cally ]g raster screen.

i nput devi ces 10 executing an ap gl i cation program

CPU F®@ iarsEnryfi %dp%ﬁ‘?é% &'y B’S‘B'H?Sc%' OgeSERG SYstem preorging i ihednvention.

Ansinpatyddvieen 20 (sucio a8 eislysahrd, reoese 0 penEh estutnputt  grgshidst gata and user
coftindsB be ioceb B tﬁmcérr.oag BICH(P b odlS!  rblftDfom npur

descri an exe
deyi¢asc@y xgeuins e aPR 'ﬁ%ltonrpsogsqw 1 00 ggo @rgr@tq as gfaph'cs tasks to the
graphias tsubdysigmt bad bdihheétédi Qtiaretd. TGS @UIPPH teB0itsl MapaMén be stored and/or

W | emented as software that has
d'sgla dlbg%iga /St%r r |n P'@rce (GU) optimzing the use of

screen space | nits pr esentati on of functions and
f eati@rieg df“?f”g‘if’pﬁfb rei‘e'?ﬂ'%{h ,gfqr;@lcs REATELSE W@‘e@ntaate'i rﬂ“k‘ﬁbi'%@’ use in
preotidingith& gventiohERY8sENbAiOh- isTridkw drbnidddldf ANbRtEESTRFehted a8 software that

haé l %%%hrc%r S%eﬁ%éﬁa%%(?gmz%éymﬁgﬁ ltlﬁenugeh sec%ﬂdéﬁg@enﬁw |{%f pr%&%tatron of

I'mt e screen space
fU"}ﬁF%éh@ teﬁtyreﬁmr%ttpp@rhe'aw W@@PU@%@%%P'QVNWHQ'”% anni ng,
noni toring and exploring within and around buil di ngs.
OVERVIEW ©IFSTHE METHORANDISYSTERg naj or views available to
users: (1) Main View, (2) Wrking Panel (containing

| ev ¢||(§, |||‘L§§§l)5§ Our%'r:@rﬁ I§ry‘§?ﬁ§nr @b em%m LPRB nﬁhnt‘?n that optimizes the

%nl ons anel  (contai ni ng_ asset
limiech 838AN SRFGR My PERENtIBH fungtiang asptealyres t%ﬁ‘éPpﬁ%\H'agaW gfonitoring and

exgamgmahip and dipuricomlildtings.  cantsti afthedolibwing erainp eiswaadhilable to users: (1)
Margr?ﬁls\{g (?mgrégﬁ ?’Qﬁél Ec%ntgmﬁ"ra ’Ievﬁévlgye?é’] QSsre?sS&B ol, é\éﬁersonnel options), (3)

contalning action, too
TogItPra@ﬁldgqrrtarrgngz@ss%tfplqksroqontr%{nqyem QPiien, @ﬂq pe}m‘ns a@gyavrgatron control), (4)
To&bargConsiririg seendipee bnd @edt! andistérarid ofdn, savBahd @sets HWSaibbler Editor

(con%ﬁr‘?rrrg %%chrf P&EQ 'ané Zalorlﬁr%ﬁgtn ‘?}eﬁ‘(‘g%?%% gl@Xradpl&{? (\gla@%ssa ection Panel

(coaww"(ggyolsrrah'eawwwﬁ ieses ertionk (7 &npﬁshsﬁﬁ Window ¢gyailable as a separate
wirldeR eRtshbgn MG, af ugoh @clivatiér), Qde(BﬂSﬁhdlaﬁ@ Meni (sebdH@l raR AN the top

rep&atlnﬁls)gng?(tgg P%\ctd)ﬁs a\gahgblév%t Oeeg)l evrevflas views can be

en as nee or an application or as
specified by a user. FIG 5 shows an exanple when both

t he Empkt%@e plaineyiews Al viewsscandg|displayrg °r§ldée’h‘i‘sdlf@ﬁeqf8r an application
or BR¥petifie® by Baissr, E1G. Boshawse an ekanipeewhdn oth/theWorking Pael and the Tool

Pam %lree Prdééﬂeto %[ﬁﬂé tﬂ%‘@re%ﬁrg ra?rﬁ %tﬁ@g\ync\h%t(yr] t(rj)e whole, the GUI allows

Izat1 on
userrswﬁwczfatrmra"e%t@n &sshpwn i FiG.@), ippuildipg aisyaliggtion Sasashawn i FIG. 7),
quérl Gas8kshowraVvin gRIG. 08), Gdvigalidnl, | Suibbliag,s @ksetamagRyemeht, path editing,

ani%%ign/&éj)}bgékr,] %ading of scene, and loading/saving of scenario.

IMPORTANT NOTIONS USED IN THE INVENTION
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ani mat i on/ pl ayback, | oadi ng of scene, and
| oadi ng/ savi ng of scenario. | MPORTANT NOTI ONS USED I N
wa ke iNENTI ONA scene refers to a static nodel pOf/SGT85/000097
physi cal world in 3D. Typ| cal ly, a basic scene
contains a ground map ("groufd map") and/or a

satellite sat.e a, bui .

ot & 40 rEBdD 2oneirantce” ol BF ki BEH 9 piodyye gasic scene
comaimshe rgrapihd snapr (growndrgamk ardiarad sagellite anapgSsafellds maphad building with
detglﬂz\ﬁ' ih@FRRmehts {’br% BuildRY’) OfHd Qnﬁln'bé!r Bfeéﬂn‘éﬁrﬁimiﬁéﬂ&hal%mldmgs

ects or nto | ayers,
o e TEBeRank sre 0y Agerah ek n s nfieclay frrel
simlar characterization. For exanple, all the
geoAecene is harttiticned intrelayes) wrs'chmepresetmégrgwmme:ﬂ seand ebjeetp with similar

chaféthdrizhtR% SEor e&ﬁﬁﬁé Sall G éb@ne%‘ﬂa@ﬁbfﬁ@@' wEﬁs‘W]I Bé @{o@ﬁéd ElrQier the Wall
epen catl

'ayg{ E%:V@ﬁé’a[ﬂge g&‘Ft%"F%UH“ prlﬁgtq? g&%gpts deqeaylgggré pgeo%acir an Qbplication.
Fogacuers nfagn aspdrelthd tagersmfor esarople,nak: erawnidr mapresateliite owip, external

enfi8Rhent &b dodr! \Qé]f flo&oﬂﬁe fafhd, 'cGﬂmanlalHﬁHe e§$a?dt6rcﬁ¥f5%tc The most
escaT a or, ?

coripp BV Afe SUEEh BEmBTs & wv'ﬁﬂa\grﬁ@m R A o SEgEPPY etc) and scene
elesieati (groarsirsap, extemyl eavinmeatnassetsestent (ground map,
external environnent, assets, etc.). In addition to

| ay ?H’a%dltibrhﬁa IWer”ﬁn@)SruhHﬂy'bdﬂJl@ id §s@ér§&be@ bQ VevRfS, &hMioors. Levels can be
CUﬁS‘?r@feé’cffO"{ Br OﬁFU]Oé’éQJeCt Od@B%wmgrf’é’ E?] n?eﬁjé g an 8%&8?“03”[}0!’ a scene of an

airgoptpine devels O, exBmple aars:cgound dgvelacorgpurglevel, shprpirigdensl, platform level 1,
plaffﬂrn I@%@EP%H@ N%feeﬂwatgié?ﬁg%l}eﬂ‘é%e 1SR Y &Rreh®VBb focus of the user's
I n evel, platformlevel 1, platformlevel
'”Sé‘i"éw" EI‘(P(S‘teé"“t‘ilhat active level is the level that is
currently the focus of the user's inspection and
edi tScevarioJesmacésorefee sothe collectionfad items ot plieatoihitecanibgrplanted in the
scénEQ&BquHos&béf%%ﬁmﬁ hadniteridg, £ &bl@ﬁﬁge\ﬁltleﬂaﬁdr@oMQﬁ@prfnﬁry building.

Ur poses anni n nnnltorln
ThgaRC S POURECHETOPRG S PBGFY RS b 0e PSP & g8 Eefie gy, Sconari
resburogs @re ogretdted of qbjeoiseant! caleperade indp essetsheithinez deenef Inather words,
asmré &@tabtggl obj%&@ %ﬂﬁétgncjfég RaHe frém tl@rt@mrSIQQ&)&f%E&%nS’Fesources that have

ein assets w thi scene I n
i leo 9190 o soRagnes, 0 FENTEy hateloo Bk e Sreprized Nerarcnicaly into
graupst ances made fromthe tenpl ates of scenario
resources that have individualized properties |ike

namgsg %%%99 |bdeRfdSa uESFdafod BN R FRAFJISEY 3fegannlng momtorlng and

hi er ar Into grou Ascenarlorelr
explering -the PHmayy I|g|ﬁgfgalkﬁd$$ag9é1§ wplclb“%”gﬁn%%y stanc and |mmutab|e a
scenarno tar be gditean daver @Ehd reloayletl.h& npmberagfyscengribgl may .exighior lescene. A
scarifo §&eln§ude\'\§ys&g (l‘aéir REQABRE olidntalofd, 'n%m@gbdanhrmyett @FH s (tﬁelr names,

scenari o can . _saved and reloa ed
hieggrchigsy RAPAH %&95%3( P%‘{ anjrpgtion °%°@€Wéas 9&°%°aé’ﬁﬁr"ia%S>c an

i nclude assets (their |ocations, orientations, nanes)

and Irathe e¢al grood e (st Iamamemdevﬁneéoramegﬁ m)usutlemﬂhgyipwﬁnder ofa
ca Fra%?@%‘é?% pt?eﬁ%w?g gvﬁﬁtvs}eq??e BBKI&?QE‘\" Mléﬂ@h‘ln@nh@@é\ﬂmder is analogous

use a canera as a
to weat Werpgg in the Mainsyigy gfihe %HEVK?. Bk adoaktpe frm a?ce'm"a”a 3o tefer to the
vnrﬂél@dlndﬁ&he&pmvmws ﬁfvgeméramhmbt offghaiein Veekiiewg at. The view
behi nd the viewfinder is anal ogous to what we see in
vithe sy View of the GUI. W shall adopt the term
—scene canera to refer to the virtual canera that

rovi in
pro ng\eﬂsw’e bove %gtrl]o(%g avlvé arg%%a/ rggd)y lecuss in de\éuls W1e prgferred embodiment

of the above available views of the GUI and their purposes. Changes, exchanges, modifications,
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VIEWS OF GU Wth the above notions, we are now ready

to discuss in details the preferred enbodi nent of the
w@bmweaoasai | abl e views of the GUI and their puP@QDSEX05/000097

Changes, exchanges, nodifications, and enbodi nents

obvious to one skilled in thé-art given the within
antgl?rﬁé:ogiﬁe%:{sﬁ%giﬁ?{ t§ r?\rlmme %l?l&eg W&F% a@?ig V\r/\eth%%?réif? \Q/i:s{:elé\%ulregsf arg Ia/ﬁhin the scope
angg¢dirial the preseént inyerdign.as seen with the scene canera.

Scene canera can be mani pul ated to navi gate around the
(1)SCeMRin View. TosRe@Rrimaal terview deselBinith WealserBdamera. Scene camera

i ncor por a 2D fl oor pl of t n g
cal BE AL & idorts Wk ¥ sdhe: PE R o, e iy view mey

incprporaie@ 2Mfloor plan gtithe seane anthepegiglived glugimBaninwat of the vieyas shown
in G916 addRibn,\0hE karéb Madtatementa® tHokdehBg Panel consists
of a collection options in setting levels, |ayers and

ass . t i . ln; .
0252 g PR ARy il AEpSGTE HRARA B i v, vr
ang\pRsels tekrgppiussddn thegpegeameggl ed on and of f

individually to show or hide themfromthe scene

Camp garliRF the B Banel Tk 31 leve/lCopirol wHete den\Vevieli@in betteggled on
s 80 PR B 3 By, i s o
sheyy jgstrter tegdiragjevelsdn pr:derstew@erhoiﬂusa@hébeqif@\)@fpgnatiqfh@ Ihe\Javels, without
beik® Gfsfrﬁted%yistﬁe @Pds&’?@‘é dt ldthes rél/ﬁﬁt T L&Vel @6ritioV 8sd anveds théddlection of

.S CcuU nt the u t user'.s i ' , :
e AT e BTGRP by 5 PERRRAS B Bl acv
levglnist hghlighiedein thenkevel Comohiilanigd of nAwvRss_S.e p&ibbling, and first-person
navigetibm &l takplacdtf thd dciite IDRN. 2RO, KRN §rigiad drawn ah thetadhi@ I@UeRiCieis turned

on the active level. Also, floor grid is drawn on the
M-active level if it is turned on. The Wrking Panel

further has a Layers Control where each | ayer can be

t oggheWostingaRaneduther Rals & iLaieas ControbwreRR fAGHrlaYeT erD kenieggled on and
off fifdRiBubilleto ShEW @r GRIBBNE WA thé86R6 Tah¥ra wWehShet&ssageThid is useful to

ond 0N b s B Bl el b pntge v
beihe fipteactiddy theqiresgnépof piher lpyesssence of ot her | ayers. The
Wor ki ng Panel further has an Asset Control where
assahé W?min@ lepaﬁamlraldhamt_s Odr) ABSeT EEbnrb/ewItsT€ issad loyin ibet gamed and
roups. .also allo . :
orgnipairorg et ilo Boud! R oS SRES Bkt o 3536} clbing on the assetto
pogiisinring spgne eameie peirtingto thaasset. Asgeim cafl i heedied widotpgr prpperties or
delRlel YhePFOBRYer h&ie@r del eted when no | onger needed. The
Wor ki ng Panel further has options to display assets in

SO referr for_specialjz e ces c

oL ARG Pl eS D PRGBS e vey
spesialzagrrasduenes Isycheasdhe persennplgeseurcay Whighsinay,be pieweshthraygh obscuration
by 8RHLIRY RE X¥y PBBRbHBE, or BEmSRE By EIRILSYAE Bpid PetsBihel dplipn.

Tool Panel. The Tool Panel consists of a collection of

t ool.s J ' : . ' )
O oSSk i PR OB 4 e B4 el f P
library of scenario resources to be dragged into th

bt RN dhes Lok Pane] s angisart £igker ool RFPYICRS BBy of scenario
resbQrces &CB& @rdged @%OtheCiain atietv dé \absbesdini atscenadd ¢apostioas it 071G, 10).
chAalrig\Pésga%gs £'£ d§%£§ ﬂo‘ c%{éggr%sl?c?almvaé%ggf RRcMIFLS pl.hllﬂed as assets in
a scenario. For a scene of an airport (such as shown in FIG. 11), the categories, for example, are:
airport objects (such as buggy, trolley, generic luggage, kiosk, location marker), security
surveillance (such as temperature scanner, CCTV), airport personnel (such as security officer,

medic, passengers, etc.), vehicles, and aircraft (such as 747-400, 747-200, 737, efc.).
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a scenario. For a scene of an airport (such as shown

in FIG 11), the categories, for exanple, are: airport
wobjoeabvs( such as buggy, trolley, generic | uggeg@esG2005/000097

ki osk, | ocation marker), security surveillance (such

as tenperature scanner, CCTV?; airport personnel (such

as sec . medi c e

venperaseredlpdivam Bpupd Febtar R ASSEBES pomis alestaplaven e Asser
Coatrat wheragsatipgllatiore anceedifngman de avggvrmgd r Ars atsetseplatementigdhe scene is
det@fnﬂllﬁe%* byqewtrérm‘orrﬁr%m‘#-' &R |b@}5ﬁfded &bvinhﬁto/% S@tpogﬁkm e(n@'orlentatlon While

ul atj on and edi r f or ned
tneybgene ol Ghbe AEtive b Pnoe: b Atsef & Vaiiafin RSyt . nefshe may
be Tegainsfto doso whencdditipg thelzwiniatigkirack dbamassett o its 3D
position and orientation. Wile the user generally

doe&h@%ou fpawa fdrmep&maéé%rcoamreasﬁswe I@av]ﬁéﬁd)ﬁé&ﬂ:ﬁl ds%hown in FIG. 12
ter ny, e r e

o BHTE| 1 S STEHBN QR (AR Y OF 4t 8ns R eggon Bices oro
moRe.rthé sdene chraerapray\iecpsraing:ip rﬂmhémadsar\ﬂeﬂFWrsgamog!ﬁ A mode can be
activaidb (Rkh 2SbySEMhgisBmE futtioh ke f) QefehBing @‘1 ttfeh@e@@f@ﬁkeuser

canmera in orbit node by using m)use al one fo

5 S5, R B BB o i
qua ibelesiameddie aliowt Useripdnspéat obiectsiby Mgcingrtessiarashnesn e objects in question,
theﬁm%ﬁdg%‘e Kﬁﬂara GRRAA tHeNErgB(heA the B%in Qfbitt MGte)Se-loduB of the scene

scene camner sitioned at a
cagfgs SRS BoiE 2T AL APY 56 B Thi < node. i <
designed to allow user to inspect objects by placing
t he Thepryit camera wotkl on H1g) “‘eullt eoncept gitnénistof ha mousregliresr Bs @ Virgal “hand”

gratbbnﬁg (H3ITBER wheR HiséMtick Mil “funeingguridne term or bi t
node). The | ocus of the scene canera's orbit thus

Wor Eor@i}] mpaqee eglﬂeﬁrerecﬁg% uonndlo |fy ﬁmﬁhoa st%ecg fof iﬁh %c&r Bc!sat@egaﬁf@ fhe target.
Thigds knowi as dellying. Hiptying @Szmbﬁffn@} of pralingtheebiggtain thelssengser
click onit and "pull™ it around. In orbit node, the
UselThS ABeradah GalgeDElbiey the aghapy &iRged upfant WA C&TEIhOABRIALhe scene
the target. This is known as dollying. Dollying
carﬂ?aggl h¢ effect of scaling the objects in the scene.
The user can al so nove the i Inary target up and
dow he A¥avigetipnsCentoh gan h@h%'c@ﬂ‘ég%mpa TR b?"M’ée“ clockwise and

col¥aeric@akvi vo@adH dt@e seame. f urt her provide function to
toggl e between cl ockwi se and counter-cl ockw se

rot ﬁ“ f.li nﬁ)ae th@sc%ﬁgﬁﬁner%] Beﬁabé%tthgl}r%qﬁ’w&&%} é&%ﬂn flight. The scene

canera ves as t alrcr
cappragiarts oph atatignaryein é'@ﬂ"?ﬁ?"ﬁd%t-r@?t@erdﬂ?y T (g tBﬁéP?Fdl (d orientation (in
terfnb | ol lybw NBIE . and rell) Us @ifie talyers ahitbughl mbuse rs@ementanEor instance, vertical

mo?:gé %%eﬁ%qpmag tr%lelrmé@pe%ti aX&‘EfttchHf ku%h:aﬁ@g vﬂﬂla lh))rlz%f'\taF rngvelment may

nouse nov | I nstance, vertic
contesl Seihr ol BN NEW RRIETARLR 0 EHBialena cifeH A 14 e §Heng gmera may

grdseaRréstord theolltet Z@ft.al novement may control both roll
and yaw sinmul taneously to sinulate a sideway turn. The

S ce rl];?rst&) {u %JEEX%&&%H%QM Vaev(/ ?ﬁhtt %rp%rstoﬁ leoual Jee fo I]iee& ¢he were to be

represents
phyﬁeqaﬁsovanmﬂea '%@euwen@eﬂaﬁeyg memwraé'r%t@e'@en fmﬁﬁ @aﬁet gt some default
valug,adugipas t eh. TRé Qarhérd iSaIRaR. clahedeay eheDavtivd 1e0él. Bhe user may, through

kegeog%t A SR ARG, b3Sl BneRPE ASHAM! dngilel frrodH e scene
change dhe activedeves OF sup?aly look BfogRdyfom a faxed position.

The Tool Panel further provides optiohs to query levels, layers, and assets within the scene
and the scenario (as shown in FIG. 8). In addition, the Grid Options sub-panel allows the user to
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keyboard and/ or nouse actions, nove the canera like a
virtual character through the scene, change the active
wo enehigr4or sinmply | ook around froma fixed posPeT/®8G2005/000097
The Tool Panel further provides options to query
|l evel s, layers, and assets withi n the scene and the
d|siﬁg? gg/ﬁlg (r)agéuaggrlgjpﬁglpe %ﬂtly%%egwg |§Jgoeqrov'!c%$ fi%g)eg?; ré{gr%nce and is meant to
helpithreafseavigialigei bettenwhieh @laatingi agsets. @ptidnallyf thesgridsndydesetto iadie-resizing
so that fh@'&ﬁd f grhfd 8 RE Sﬁ‘pr@ﬂ?ﬂte's@alg‘?@mxa];ngleh eh 1 ‘i(ﬁﬁ‘ei&% %Ependmg on the
V|sua | ze better when planting assets. Optional 'y, th
zogm fliglanc®y be set to auto-resizing so that the grid is
drawn at the appropriate scale (for exanple, 1:1,
(4)1: 1009lbat. CThe Tholben dénsigisoef fummtionsolonergnsa aerne. recskl a scene, open a

scehafd, RaVe a stBRaribOsHrélast aGeskalist s of functions to open a
scene, re- set a scene, open a scenari 0, Save a

) 7hc Sel PRI ETR 5 O S P  popimaapoetinh a scene by
drasuingo Saritibing perurs @rcthreactive ralvanlygif tiSue iad burfages theti rpwo scribbling.
Vaﬁtﬁﬁ fé%fs'oY %cr‘b@Mﬁl cafl rﬂ)'eBbrovidEdtlb’s‘ﬂgea ﬁtruﬁh S fxs'?e? %?aytst!@f;ble freely on pre-

3BI ous %5 SCI;I 195@ af ool
SPAGHE PSS IGO0, I oY P 2B AT BLrd PeBrgeioonon.
Othen aq;]uoesthemw becpedomied deleide erasimgearsigédting of Thessculshiad agaignts.

al so mark out an area using line/circlel/polygon. Qher

(G)aCt '(:96‘5% Jehﬁén Padel. bﬁe@ﬁés@em pdnel preRnRIass ﬂﬁcmﬂnﬂlay a part of the
SCr

sogbg AR P steie coTeiaan PIERETARGT b Bk Lo B3 €8 Pl goscured or

occey. a part of the scene so that the scene canera can
present views in the Main View that are normally

obsejae %Qartﬁﬁle %EantH@ @‘fosQé@ctlS% @Eiﬁlil @s_rlth@ C&ladenTJoh@s |Ilustrated in FIG. 13.
ane ool
TS RIS pat S Soep 1) 9 B e SRR o] fFore camera can

viefvrtoe tcragé-sedtien pl theanuliaiidees pfethe \puittingo Théasert hay g@eringate the planes

mtéi'mélﬁtoqmab/dlf?é%rﬁ? sCf PR Duifglds G&uRéa.t he nul ti-floors
of the buil ding he user may rmnl pul ate the pl anes

intgractively tor

bui ?«8% %r eggm¥l gaotallﬂﬂ h’ug oes)? aSﬁ%IontPSanat thlgl %Iow? thF sgramﬂcatmn
of assetrd inteafpsh grd @egq ofomterpanaec)und Thsi assei] andtkent rimoves the part of the scene
betVeEEthb 's%%'cﬁr'ﬂer@fanaﬁfé%sé%f |ht@Fe§f @%uo@‘@%e asset) for the scene camera. In

of -i nterest around S e
0 1 FirsEonst TR OB SR EPEta e LARArO ecaneet n e
Mairs¥gietv unbbstmitted. eiere( @& vhrintis agys hereswse the sﬁautr oftthes ssame rhetween the
scéﬁ@%ﬁﬁ\ ah@ thtelys§et %Mte egthf?l oné @RSo&rﬁgﬁ rtl:‘?e ﬁ@fﬂo@ﬁn@%ﬂ&truﬁ:ﬁ% bounding

asset (and e surround |rgjq he assea%{
volpRe eRgiFSo SEHPJ) B&' st Riddagionrfayns the %ss\‘?'a?f iSG6&s V‘gd pythe range-
of-ihenssy erotrteth@ asdet. The bbendsgenlembeambee n sinfirge 3R doewitraakmamals of its
fac@yg)oﬁg% Binst #ftnd BB)?rlfeéén Ells@ bg%yedmcghgﬁégt sucﬁ@% a ball or other

first constructs a boundi ng vol une encl os rg
copREHLYES BiSeVALE STe BHEOPelMORRPD iR] TEREVeRdBE PP the scene
inskile 2ike @&gion ebmneetdwgbye tdeae cangreahd thoaé petdhcimy @uith despba to the scene

ol ume can be a sinple 3D box with
arﬁ?r??é}a(r)tro}—m% F‘éces poi nting outward of t he box.
can al so be an ot her sh such as
(7)ot h&ereirgtHindow- fny Repestioel DYoo, fesenis . bﬁ&g Vie|pd animation

trackat Aodhihhten tracknepesertdibe palugs tbét anrasmzamgmearlahlsl(@lg Rdsition) takes in
a t%eﬂﬂb erﬂ)e&ﬁénﬂg vhib& (ﬁl@&f}‘/% %%rn?au@rngaékmﬁ@cofor n%rlﬁem through the

2)% respect to he scene ca msf g h tl ted th
Aupdﬁﬁ t |L£§ﬁ.bmay add and manlpulate animation for “assets t at are planted in the
scene.
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(7) Dopesheet W ndow. The Dopesheet W ndow presents a
frame- based view of animation tracks. An animation

wo ea@ckomspr esent s the val ues that an ani mat i onPUESGZ05/€00097
(e.g. Position) takes in a tinme.sequence. By entering
val ues di rectly in the anl mal“?on track or recordi ng

t h h nd..
R e R L S I
presm@ed; ethe .apdle, Bteawsgnrcah Mmlbe sBadard eisopt ¢awn mwemiscthat have the same

fuﬁcﬁ‘dﬁ%ﬁﬁ? Wﬁkﬂbl@@héﬂﬁﬁlg oHAGVE RUS caNbe QBHe tﬁr'?oﬁgr@ﬁ'otkeys or by selecting
sented in th n use the st

‘“edP%Ib’ WHRNS “Pf’éﬁﬁ’%“'[“ﬁ&te %@ee'&m@ s‘éﬁ‘??é‘??%ﬁ%'f’i‘%ﬂﬁl‘ el °é"‘ '”9 saving and
helporay &k incjuber in tesstagidarg nenuact i ve | evel can be done
t hrough hotkeys or by selecting the nenu options that

sORRARA FBANNIRGS MBNITERING St andard operations such as
oadi ng, saV|ng an e p may be included in the

st andar d e SCENARI O PLANNI
par ?—"Iorc %lpg chne vapous ceg%né)ﬁ é:rn bg sca he;\lg r%ulata and analyze

hypathettiead s(u@tlgnsngq ietreplisatd aqiealtworld sityasion. st mgra]oned a I|brary of Scenario
Ob]%'cfsUélbileGéd mOthe tAGset mkéﬁcgérﬂomﬁee@khemei bnSpiskiad &%bedlﬁﬁances of
cenari.o rovi
ineiF Opeed cisafls 5 BR ohehe FaT Sthep derhi et et pi ci
and place instances of these objects as assets in the
Scerle,add ael agsghtodhe feane, thaepershe fist srt dgeArtiveTevady thenlevel the user
wnsﬁ\§§ﬁ:t pléc‘é tﬁé"ﬁbvﬁ@é%@ﬁ Nekthe Us&'sefedtd afdafe'gbry%ebbj&di@ bﬁ@ﬁdoyﬁg from the

arepdieh ! R RospifiSi Epoh i, Ho3RElotdk Tt e el fLing giect me
userhnirhe$ tognstantiate mhadrdg & intiothe Maingdiew. \WVithHeesastons, trﬁ Qﬁggtrappears in the

Sc%rtﬁ’é Actit® Eé\»el bheis lé@@éd th ﬂ'fetcuﬁédt& keldtéd\GiolE mrfﬁélﬁﬁse%rbontrol The
ect the user w she and

s B ABhEHETR Ao B e EFFe RSN REp e PR Bt iAtsbe Control
Eaclpgesetrisdefined ihds B¢ &nand A-axibevithot-axisepdingioglgrightnd | s added
to the currently selected Goup in the Assets Control.

The AdsRd inGRE Sé‘én%ocaﬂalféﬁsetéaf%d %@VﬂnYn&\ﬁ&ﬁt Sldaﬁﬁ 8k oP¥ group to be re-

Iocggg Ar rgggegtog F@matga qﬂ 81 ?rﬁbq%trréeng< an asfset cag}& szlegl ﬁi éy a lﬁl’t chck with the
moviseagn ghepasisett in Nige Mgini \Géw .or Mste tAsséts Oohleol, S grogp obessets can be

se@&é@w @Qn@ﬁckanh Itwadfhuaseléalan %p@%péce%etdr@fo@a gE18&4n Hbx to enclose

theg %%Pn%ﬁfr?‘s g‘ﬁ° aaé’s%stsetc%\rna BE’UQéﬁf ééﬁeésd"%’ybeaaﬁ‘dgf’t'”%ﬁr dgmoved from
exiglinglseletted assetse on the asset in the Main View or in the
Assets Control, and a group of assets can be sel ected

by Asted beirg 4e¢éétewctan bé BEetBRP by %r%’iarﬂﬂe QJidsihg HRASE k@) Assets being

t
Selgggrgfag%eAmgvgg hgﬁzoggaﬂyégy rrag%\nqg$8 Gaseg% W'g‘stgg{@“geaﬁ”g foved vertically
by hddiegl dowrt, for exanmpierthecClrl keywhilexdiragging thesasbaie wiltitha smebe Assets being
selbGSPL tﬁerbﬁﬁd%?dns HelaGRBy RStiftEddwine fbr Byampled Ehe%ﬁ@? WRile dragging

pressin key. Asse s bej sel ected can
RS R DP THESIT ot SRRt G A Sy Gl g e X-axis (and 2
axigprespectizandl byohading @pwi, clat leyantye, hadthd itheg Cttowmd  Aftogand Shift and  Alt,

rest% A8 Keyd il gd'gbm%ﬁﬁé aWbd \ﬁthqﬁ@ﬂguéég the assets wth

e nouse. AssetS being selected can be rotated al ong
the Y-a or £x the At
i BRSSP PO GEL EBeoR0p i RLAINAGS, S AT Planning or
mapii@ing pravessndl @elsevt ed lesgon plen tapt fat taining purgosegelted e the primary
bui(dﬁﬁd Zaxi s, respectively) by holding down, for
exanpl e, both the Crl and AlIt (and Shift and Alt,

In replicating a real-world situation, assets can be linked directly to real-world devices such
as temperature monitoring devices, CCTVs or position tracking devices to receive signals of the
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respectively) keys while dragging the assets with the
nmouse. Each Scenario created can be saved in digital
woredica0®s1t a conti nui ng pl anni ng or noni toring PCDSEX®5/000097
It can serve as lesson plan too for training purposes
reI ated to the primry buildi”mg In replicating a
worl d situat.i n be nked dbﬂkeCt

cut b sty ot dheretp it YL EAPRET B8 At P aiet o % toRperature
marioring eystenC@Ta/siew capiwred by the $aene Kamgrade thecdain vigwrcas b wegmented

with 'agrﬂﬁJla% d?fthet @ﬁ\ﬁé'r%fu?énltecél}@t H\Sthé’fca§eh& aﬁ‘rsﬁsglétﬁmklﬂg td8 CCTV, the view
coRtG A BF TeLTE R GATOaT 15 LY aoa? P SuAA s fabime mases as

cafttived Sy theeCGTVh@s shawn in RES. V4). m the easechan besehlingimg g & dosition tracking
deVibd. 'fheavué% S AYd 995 thb%eﬁeemﬁératm@ NSE Slewelhn deugdBRd to reflect the

case an ‘asset’ Ii nkin the view captured
Curspt P??é'°$8é‘|‘i% agsehio the fel “?‘H'& 'T\Vﬁ‘uhﬁ' "\W%WQB%{% '%%’Veah%jﬁﬁ?ﬁ et may be
re-witected td@notheahsseis mbelerapgepriates capt ured by the CCTV (as

shown in FIG 14). In the case of an asset linking to

a position tracking device, the view captured by the
°"°E$F*Zfé<?ﬁ'?§a%*t€r“‘e%?*%’59ﬁtﬁ'ﬁ”o AURLE ENBOBIMENT

real -worl d. Furthernore, gnal s receive from one

asséElG. n‘hﬁys piowchargihakdepists tB%ORffﬁSP'h ek the, ethod of jhe jrwention in planning,

moﬂﬁtﬁnﬁ@ RAd aiptR)erBEBNg'k WsmeryEerd%&Ece'ﬁHEoﬁXAMj’hﬁ buildings for
planrbgq Tc';\r/lgﬂrmgf G exp?orm gvﬁeaqsro Ioggagnods&'epa‘i%a%h“?\ecessary data

h&PREth nvent 1 on
stryuabimes meﬂe@foamwprm rsliﬁ”gaﬂofbp?recﬁsﬁqg in the Asget Pic ng'@ﬁﬁ markers
in h@%@&neﬁhﬁpaﬁ? BRANIAE Mkt %\lﬁbdﬂﬂ {nB&y&erh lislieagyp td BdgirhMrdtfve display
tgrl ng and exploring. The system al so | oads and
Sesﬁé’ﬁé‘? f&8%t he necessary data structures needed for
conputation, such as those assets in the Asset Picker
ConfFPoplansing apalicREgns a uper ChR issueegoaage iplaaha greaara prgviousty created
with heS sy br, canhetars K6HiIR TEdntmara ay intedadi@gly Breatd, experiment, and save a
Scelé‘lghﬁ}e 8rgr:nlor\1/n|§nngaap%‘l a¥ion§§ érgcglﬂ\égshp CC%M’H%‘I%GO Iqag ra C?@Ln%ﬁg ontgack assets
in e Snenei dhesystemomay be a pariipiettie ppromandrndprirad system where the user can

comtahitatd W AABtsEATTRER AN dnH‘tc@rFtl%Fﬁlngrﬁhéfmé‘ef iéhadt Bignals among assets.
scenar 0
FoS e RAAPLAOT A58 B ORI AP0 M S
scenario to track assets in the Scene. The system may
be dhpaxampd embedirgentdasnibemibreio overcdmesythe dimitatioes ef they@rior works

anél‘ §€Jks Q@ fhcﬁiﬁfénwék eéhtuel w i didAniR§, srﬁérﬁto%daﬁdoexs@m@mtﬁd.agsd It utilizes 3D
ran S asse

RSB S350 EAENENS o doergp e R SaelBP dn AR {eg o he system
can ueedit withdigtiedtaininign ThentectBisanumiquatiess ekeumiventientiesdi @etinizing the limited

scra6iP §ab O R PrdVRiein in SOHBARNE SoolstE makdideRbdridBieagy. t he
prior works and seeks to facilitate user control in

pl a i.to n ildi
0t | 17 e Peif budeheRaeg it B 85 ot e BodRp i og vered nmany
ways e Suhr variations @Jlnoambes\mardaﬁ agreepaiture u9@rth9fsplﬂhend scope of the
inveph e&ﬂd%%u&ﬁﬁoéﬂﬁcaﬁ%ﬁs"&s'v»}omd'b% db‘n@bﬂo%{a sl ik Q’(‘e'tléhﬁ &8lintended to
ss_of our ies in optimzing e

bel’]cl‘f‘g?‘gﬁﬁgb‘}’%&?pgﬁf% ﬁ%w"bgr‘g@ma‘e an inportant set of

tools to nmake user control easy. The invention being

thus described, it will be obvious that the sane may

be varied in many ways. Such variations are not to be
regarded as departure fromthe spirit and scope of the
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i nvention, and all such nodifications as woul d be
obvious to one skilled in the art are intended to be

WO nivbaaksi wi t hin the scope of the followi ng  PCT/SG2005/000097

clainms. CLAIM5S 1. A nethod of processing and displaying
a scene of infra-structures- éﬁd their vicinity
utilizing a conputer, the nmethod conprising a

graphi cal user interface (GQUI) to support users in

ing, nonitoring and exploring the
CIARRS,!

structures wherein said GJ consists of the
f ol laomethal ofprosessingens dlapidylrfg,mmehe)dsnf&iq'mubtabls @nd their vicinity utilizing

use rascom%uteM‘:ﬁl-J] wyh&‘.{v cgrh ﬁ’@nﬁé Qgpltcgﬁ ué’e'r ?r?‘l‘ﬁzr%fce t((Q@I) ?&? @L';b%ort users in

as seen e scene ca

opt iPiARINg, ﬁng@t)rfqgr?@q%gl@prg the g}}l@rsguctuérgg @lpgregnﬁald GUI consists of the
geneadgliavihy maps dewasl fafctionsfavailasie taigders es t o be captured

by the scene canmera; c. A collection of tools in

settiny, Msim\éew dieplayinagheiew otibe ﬂ@naaswn amith ¢he scene camera;
contai ning assets planted in the scene;

col | eclti dyrofgctionef %"“9’5 'ﬂée%§W%WﬁFsa%ﬁﬁ aé'e [9BPRSflly resources of
not es I ntrdraatrec@dsioibe captured ythe seeneamelal ecti on of

tools to cull away a part of the scene so that the

scene Gareralieatiam optoglsdmisetiings \wsperimentng adi savioy @veceeario, containing
focus on ahdistdaanlthalseaw; t hat are normal Iy not

avail able wth a standard canera; and f . A collection

of tood.s A eligdtiam oftodis o o | redasur@mientatand seriiblearssext iBto & scenario or
The nethq as claimed in Caim1 wherein the Main View

in the GJ can incorporate a 2D fl oor plan of the

i/g enev@n W &:ﬂeoﬁ&ﬁ&lt&dld ta%du Qbé:yg! paht dTBHeLschrib mnét tma‘ scten@camera can
N I ew.

the Main Pxﬂsg%vgagﬁ "’E@ ﬁ&n gg\y gqj%f:tﬁz anlntsl;eg{ ? areay éhat Sfe normally not
f1ight medaiablewih & stasdarpeansnm andde. 4. The net hod as

claimed in Claim1 wherein the Main View further
provi des ASHqCHINO 1Pl jRBRY SRt EmygleSninatipef@pests. | ayer s,

d_generall Lesqurces n the.s
o TR ReIRY e apmRe W S8Rl AdrhS BT wiewin RS T RHG AeorBtate a 20
| evéborpian of hggtend andioranecializéd pluginmant |lr\mrty°f therMiin/Yiewual
| evel of infra-structures to show and hid
resgaemehodyas qaimeq iy Gpim r"&ﬂﬁ“i"hé‘es'\?@ﬁé/'%??é‘rbae ngyigaigdgin an orbit
et made dkghthedeyemt first-petsan mode.wherei n t he options in
setting level further include the step to allow the
skl dbe methog fis glaimied in Glainel wheein thedviainYiew fitrthor prenddes @ptipns to query

of  titCastei8lievls! IBVERE Ghd GdherilireSslirddsMOn@EcdnBe scenari o
where planting of new assets, scribbling, and

f§.r She prethedas nlaimegat Ciaim 1 a/he'e}nltlaa:mtlor?s in Bhtingrievdioeh @ggled on and
cl a'oﬂErgsdthlvggailﬂ%c]uam%l gf |ﬂf{% BRIt Bfow dhaSidel feBkct dvely, the level

| ayer’ can on an respectively, 1ndivi
| ay&Pmdhe ?Cﬁf"f‘%?"ﬁ% uctures to show and hide,

' 88 q"ﬁg tmle% )éb cFalmeedI |rz'?1 %? r|m f1 f cF\rcg]rc-:tmht‘?ne S()%t‘lsorr]\(se |nC§jl rtTtEng":}evel further include the

step to allow the selection of active level that is currently 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 claimed in Claim 1 wherein the options in setting layer can toggled 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 options in setting assets can name and
organize assets into groups or hierarchical of groups.
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8. The method as clainmed in Caim21 wherein the
options in setting assets can nanme and organi ze assets

wo mioe/1gieoups or hi erarchical of groups.9. The PEL/SGTHOFHE00097

claimed in Caim1 wherein the options in setting
assets can nove the scene cakkra to target at an asset

|ck|n on.the n prese the a
e The AR 28 CHr BRR EREPRPIhG ALIE i PRE 3P sen move the
in sequelcalgerasgetggt atlah@9set beclididhgeer thbenghe m@eenthH@@gw
function key. 11. The nethod as clainmed in Caim1l
wHe T8¢ methed ag glgimedim Claigt { P’Vhffe'ﬂﬁhea°F?§'8'éi1'8FP'B“QJ?%?@FS@@%W% deletion
|'i broasisgetahrosgheomtiorokdyesour ces to be dragged into the
Main View as assets in a scenario. 12. The nmethod as
cltaiThechethod @salaimead int{éaimi hwhéreinttorlogisiin setting Umg sagnago provide a
S CeBhiyQf Sl réouRBs el dPadoBS PKY thE&Main Vidl £52Hs888 Inl Bzenario.
to all ow ease of selection to be planted as assets in
1B qes afetiad ablainékinn@hinod whsretl thi e innseingium &l seenariceorganize

ass%{:&gn@ pe%@ur@e% u‘?\g cbt@ r\é’s %Jé\low?as?off el ta bgr %H@d aa assets in a

| an 3"&Cene ‘can be nove rotate

by §8¥RE0- 14. The nethod as clained in CI al m 1 wherein

t he scenari o _provide a to

qlierh be f"ﬁé‘%g%é?'@ed I”%)%{‘J“  WHeIR ZPes: aeﬁgh FeHe Py F‘i?' S Btew'as a group,

r esplaned é 4 stebdeandeamyed, T@ated,foe detetethbylusess. cl ai med i n

Claim 1l wherein the tools to scribble notes into a _

stéerfhe impthod ascerimedhinoGlaie 1Topiereihdhe 9ols dp setfirg pR) Gescgpario provide

act ioptions tdiety\theasabts Neveshiaydrs and geperanf resakaes irsthélscene.

strength, and the size of pen. 16. The nethod as

clgiThe chethod @ iaimel infGeainiinwhenein thedbals taosceibidle nelgmintea scenario or

par tscéﬁfe ﬁr&\ﬁde&fbﬂ&% tb%eﬁth@ ltypiR Rt RBtichOfle -typb /of bIIRA, 1B tHjpRCbf color and
1 wherein the tool's to culil away a

par ts"?ﬂgrq?ﬁ'éd @%@' %of P§"a spot tool. 18. The nethod as
qbalTHE?neth% %fameli Pg’?%{r# Y rJvhgé tBQ o& tB QUIIC%@ aa;%lt of the scene is a

ani nat assets furt I nC a step
i nl@"F(Péﬂgt%p) assets directly to real -wor | d devices to

of .t rrent s of the asset
o The Dot e m LT yinerr e Bt ) iy SIS e Soene i 2
devispa@tat nentioned in Claim18 can be a tenperature
noni tori ng devi ce that caPtures real -time tenperature,

ot8. Ihpmedhod s qlaiped indrlailis! wherpialthe 3o9ls tprplangeng; fraulatg animation of
MeNtabsyerdriian includd AstdS todR (39 enap) 4edtY dirdblly torafliverie Bevices to receive

|r ﬁalélgnélggf tgenagr%nt‘g&at&s cg ﬂ\%l atssgém theng %YIB ? ‘13 dgfﬂaﬁﬁ 'ﬁ’ié l\%]ﬁ Qiew.

trac

p’féJVI"hgeo%che%E rﬁérﬁf@nédoﬁa@hﬁﬂ1@fcaﬁrbea§st%péi§tur§| ﬂBr@Jonngﬁaevice that
The net hod as urt her ‘ncl udes the

st of R éeebﬁ'%teepaﬁ%tre @ oo Sl e {ar
tﬁ(?‘ q’% dgvug gs §1I %Q)% FnoCIgp\o{&an o5 %;CTV%F( db‘gfﬁ%!c‘:t emxngrlmage as

processi ng aylng a scene o truc ures
and sionali r V|C|n|ty utilizing

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

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

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 to users:
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a conputer, the systemconprising a processor unit for
di spl ayi ng a graphical user interface (GJ) to support

WQs®6/3014M1 pl anni ng, nonitoring and expl ori ng tAET/SG2005/000097

infra-structures wherein said GJ consists of the
foll owing major views and fultti ons available to

scon vt iHAde pEHamE e Py Sfine Sod of weenuh Bt PERe:
in set PS' 'lgccjglgci\ﬁﬁé of op]h@tY Fl%ettlﬁgc‘égé@ Ié'%@g ggagreﬁhlg\énerﬂl g resources of

resources 0 tures captured b

scene car‘fﬁflaaf'"”@“’e%mcqﬁlcﬁ@li’lef’Bhthéfsc?"t?cﬂag'eian settl ng

experi e and n sets

o1 ot e PreRRBEEL FRE e 5P g G Eh 2B, Somainng
measur err@metsmmedycmebber@ notes into a scenario or

scene; e. A collection of tools to cull away a part of

the scénd eYeqtiRaof {ols 18 dorReasyiemeats 3aH sﬁ?@éee?ﬂtei/i"@v\% scenario or
in the MsteéneVi ew to focus on interested areas that are
normal |y not available with a standard canera; and f .

A col | ectA estiectipn efdedisstotcyll pwvayra patiof dhensseng 2o thatitheasdeps camera can

of asset Si)fesgrﬂ vneﬁs@ﬂthé I\ﬂﬂirpflléﬂ@o fJSBLGB SHTnfaréted Girdels M Are normally not
t hereon co ans i nstructi ng a conputer

to executaén}ég'ﬁé'ft%atama Fad%eé%saf'ﬂg and displaying a
scene pf Aaaﬁeftcﬂoéafft g BRR aASmbiBRIshinidie Pdseid!! 1| 121 ng

a conput er conprising a grap ical  user

i ﬁ{ W 5&'15 %to@a@e" r)1edu§?n %Hﬂﬁ@%bre@&ﬁér&od Bgﬁuﬁéggﬁgrag ;neans for mstructmg a

ol GORRy e B & MR BT B IR 1B AN oetures an
f uncheiroreitavtiizing b lcempuger tbe method comverising i graphighlgyserayteriase (GUI) to

the sMbp%W tﬁgrsthIaWﬁwoﬁ%nﬁéﬁﬁh &Qdid?'mé h\% iSfFLARIcuATNN8rein said GUI
A col |l ect vel s, layers,

b.
ass EPSISHY "&éﬂ'E’P”ﬁ\glmfp 9’8":‘?83 ?'&cgfgncg'f’nﬁ ?’Yg\lag? P ¥ ures to
l)e CEipglJ“ﬁ%glg?ghlhﬂﬁﬁa lgf%néangf?GF%Ré?sceﬁesz%ééngnﬁQHéléaghéQ£ﬂnera

tools I'n's erirmenting and saving a scenario
cont ai gli NYcoREGieH Sf &Jtlarﬂst iR @ettifly lebdls, 36/8REC assdts ahd generally resources of

coIIectlo of to A q ements and scri bbl e
notes int raaf"&@%'ﬁ%fo § 8p “?gg?’]&e SgeneRal8i% ecti on of
tool s EO Ac&;lllscti@W to%lsgffil Ettu?é e&ﬂﬁm&ﬁﬁ@e mOs a'i/{ﬂ/?t stc}agarlo, containing

scene Canef <£| esent Vi ews 1n
focus on aﬁ?ﬂ*%?'@ﬁ? Bthesee$: t hat are nor rmlly not

of “toats A Bt oLIRCBreh EPEEaRen g s, B B & onaro o

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
available with a standard camera; and

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