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1. NepiAnyn / Abstract

Ta gvpun ewovikd mepiPdilovia givar £va VEO GYETIKA EMGTNOVIKO TTedio, TO 0moio cLVOVALEL apyé
avATTUENG TPIGOIACTATOV YPOPIKAOV, TEYVITNG VONLOGVUVIC KOl EDOLVMV TPAKTOPOV, OVTILETOTILOVTOG
éva mANnBog mpoPfAnudtev avomapdotacng kot povielomoinong. To amotédecpa eivol Eva mAnbog
PEOMOTIKOV Kol EAKVOTIKDY EQOPLOYDY Y10 SLUPOPOVS TOUEIC.

Xy mapovoa PeTAmTuyloky dwTpiPn mapovoidletar  avaropdotacn REVE yo v avamtuén
eIovVIKaV  mepiParrdviov, 1 yAdooa VERL vy avémtoén ewovikov kocpmv- pe  Pdon - v
avoroapdotach REVE, n mhateoppua REVE Worlds yio tnv avanapdotact autov TV eIKOVIKOV KOGIL®Y
KOl OVOTTOGGOVTOL EVQPUNG  EIKOVIKOL TPAKTOPES €W0IKA Y10 -~ KOGLOVG. OVOTTUYUEVOLG - IE TNV
avaroapdotacn REVE. Xxomdg etval n avamtuén evog mANpovs Kol AELTOLPYIKOV - EDPVOVG EIKOVIKOD
ePIPAALOVTOC e oKOTO TNV £EEPEHVNON TOV SVVUTOTHTOV TOV TOPUTAVD TEYVOAOYIDV, 1) OVTILETOTION
TPOPANUATOV Kot 1) TPOTAGT AVGEDV Kol BEATIOCEDV.

Intelligent virtual environments are a new scientific field which combines aspects. of 3d graphics design,
artificial intelligence and intelligent virtual agents, facing a wide range of difficulties considering
representation and modeling. As a result there’s been a wide variety of realistic and attractive applications
covering a range of areas.

This postgraduate thesis presents the REVE representation for developing virtual environments, the
language VERL for developing virtual environments based on REVE representation, REVE Worlds a
platform for the representation of those virtual environments-and artificial intelligent agents are being
developed especially for worlds developed with REVE representation. The aim is the development of a
comprehensive and operating intelligent virtual environment exploring the potentials of the above
technologies, troubleshooting and proposing solutions and improvements.
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2. Eicaywyn - Zovropn Nepiypapn MpoBARHaTOg/AVTIKEIHEVOU

H mapovco petamtuyiakn| Stotpipn Tpayuatedetol Ty ovantuén evog maryvidon reputétetog (Adventure
Game) pe gveueic e1KOVIKODE TPAKTOPES KATA TIV TEPUTAGVIGT TOVG OE EVOV EIKOVIKO KOGHLO.

H apycr] cOAMNyM ™ 10€0g €ytve ota TAaicto Tov poadnpatog «Eveur Ewovikd [epipdilovio» tov
UETATTUYLOKOD TPOYPAUATOG omovddv «IIponyuéva Tvomuoato [IAnpoeopikncy tov Iavemiotniov
Mepoide. TN t1g avdykeg Tov padnfuotog dnpovpynonke éva gikoviko TepdAlov 6T0.0moio 0 PTG
TEPIMAAVIETOL GE £VOL KAGTPO LE GTOYO VA AVGEL KATOL0VE YPIPOoLg Kot va propécet va Ppel v €€odo. To
OEVAPLO OVTO ATOTEAOLVTAY OO 000 GKEAN, amd TN Wio Omw¢ mpoovaeépdnke o Mpwag Ppioketol
eykhofiopévog og éva KaoTpo Ympig va yvopilel mog kot yrotl Bpédnke exel mpoomabel va Ppet o €050
EVD OO TNV GAAN VIapyEL Evog TPAKTopag «Bedg» TOv KOGUOL O 0moiog mpoomadel va eumodicel Tov
NP0 TOV NP®O. 0O TO VO PTAGEL 6TOV OKOTO Tov. To amAhd awtd GeViplo emETpeye vo, vAomonHovv
SLPOPETIKEG TTVYES TNG VANG Tov pabnuatog Eveur Ewovicd Tlepipariiovto. And tnv o peptd, 1 6an
TPooTaheLnl TOV PO Vo, SLoPOYEL INUIOLPYEL Eva TTayVvidt (LLe YPOQIKE, Likpd animations, XEPIGHO TOV
Npwa amd Tov YpNHotn KAT) Ta onoia vAorombnkav e viml Kot ovTIGTOlOOV. 6TA TPAOTO EMITEd TNG
TUPAISOG TNG EIKOVIKNG TPOYLOTIKOTNTOS (YEMUETPIKO, KIVILLOTIKO KOl GUUTEPLPOPIKD). ATO TV GAAN
TAEVPE 1 LAomoinom evog adpatov exBpod o omoiog dpa ATO LOVOG TOL OVTIIGTOLEL GTO KOUUATL TOV
LoOMLLATOG TTOV OGYOAEITOL [LE TNV TEYVITI] VOT|LOGVVY).

H apyixn okéyn g epyaciog NTov apketd eod0En: N avaropiGTacT) TOL YMOPOL Kol 1) GUUTEPLPOPH
TOL KokoL B0 VAOTOLOUVTOV GTNV TPOYPOAULATICTIKY YADGo java, Oa yivovtay 1 cuvdeon g java pe tnv
vrml kot 0 TeMKOG 6TOX0G NTAV Ol dVO EPAPLOYES VO TPEXOLY TOVTOXPOVA, E£IGL MGTE OTL EVEPYELD
TPAYLOTOTO006E 0 YPNOTNG M omoia €iye emppon 6Tov KOGUO TOL. -TaLVIOoD Vo omekovifoTay
katevbeiov oty java, kot va GAlale TNV cupmeplpopd tov Kakov. To oyédio avtd dev éptace 6To TEMKA
TOL OTAOI AOY® EAAEWYNG ¥POVOL GTO TANICLLL LIOG EPYACiag pobnuatog eEauivon aAAd Kuping AdyY®
™G moAvmAokotnTag TG vAonoinong. Ta dvo Eeympiotd Koppdtio (viml-amekovion maryvidion kot java-
OMEKOVIOT GUUTEPLPOPAS KakoD) VAOTOW O KAV EEXMPIOTA OE EVAV OPKETA KOVOTOMTIKO Pabud, ympig
emtevyDei | oOVOEST TV JVO CVTOV KOLUATIOV.

Ta mpoPfAnpata kot ot SVOKOAEG TOL OVEKLYOV GTNV TPOCTADED TNG TOPOTAV® VAOTOINONG
Eemepdotnray otV mapovoa dotpiPn pe ™ xpfon tov ocvothuatog REVE Worlds, piog baitepa
QUK TAOTEOpHOG 1 onoio ypnotponotel v avamapdotacn REVE (Representation and Execution of
Virtual Environments) kot 81€0KOAOVEL TNV VAOTOINGT EIKOVIKOV KOGU®OV KOl TV OVATTUEN EVPLAOV
npaxtopov. ‘Etol n apywn vikomoinon dAlaée elaPpdg 0 ¥pNOTNG AVTIKATACTAONKE amd Evav EvpLY
EIKOVIKO TPAKTOPQ, €V O TPAKTOPUG «HEGCH TOV KOGLOL EVNUEPMVETAL Yo OTONTOTE cupPaivel og
AVTOV KOl avAAOY QpovTiCEL Y0 TIG OLAPOPES EVEPYELEG TTOL TPOKOAOVVTAL GTOV KOGLLO.

Adventurous Agents in REVE Environment



Metatrruxiakn Aiatpin AtrooTéAou ApTtepig -Aoukpnria

3. Eupun Eikovika NepifaAlovra kot Eupung Mpakropeg

H paydaio avantoén g emMOTAUNG TOV DTOAOYICTMV TO. TEAEVTAIO ¥POVIOL EMETPEYE TNV AVATTUEN OXO
KOL 7O 1OYVP®V amd GITOYN VAIKOD UNYOVNUATOV Kot TV 013docn Tovg 610 upl kowd. H avdamtuén
avTh giye MG omoTéELESHO TNV OVATTVEN GVUVOETOV TPOYPAUUATOV AOYIGLUKOV  LE TOUEIG OVATTVENG OF
0o epapuoydv. MHopdAinio pe v avamtuoén TG EMOTHUNG TG TEXVNTNG VONUOSHVIG Kol TNV
avanTLéN TOV YPOEIKOV Kol KAT EMEKTACT TOV TPIGOWICTOTOV YPOQIK®OV  000nKe M duvotdtnTo
avanTUENG GUVOETOV CLUGTNUATOV OTEIKOVIONG TPICOICTATOV KOCU®OV EUTAOVTICUEVO E TEXVIKES O
TOV YMPO TNG TEXVNTNG VONLOGVUVNG.

Qc swovikd mepifdilovta (Virtual environments) opiCovton cuvOetikoi kdo oL 01 omoiot dokpivovtal
amd €vo GUVOAO KAVOVOV KOl ETITPENTOVY GTOV ¥PNOTN TNV TAONYNON Kol dAANAERidpact pe ovtd. Ot
TOUELG TNG EQAPLLOYNG TOVG KAADTTOVY £va, guph Paopo kabdg Ppickovy epapuoyn 6T S1eKESUCT Kot
TIG TEYVEG, OTO YDPO TG EKMAIOEVONG KOl TNG TPOSopoinons. Ot KOGHOL 01 0oiol dnpiovpyovVTaAL Eivorl
1¥1o{TEPO PEAAIGTIKOL KOl TPOGPEPOLY £TOL EENPETIKA EVOLOPEPOVTES EPOPLOYEG.

"Evog ewovikog mpdxtopag (virtual agent) eivon évo ocbotnpo to onoio di€metal amd avTovVopia o1n
dpaom tov o &va gikoviko mepiPdAirov. ‘Evag evpung ewovikdg mpdxtopag (intelligent virtual agent) £xst
®C TPOCGHETA YOPOUKTNPIOTIKA TNV  OVTOVOUiD, TNV TPOGOPUOCTIKOTNTO KOl TNV KOW®OVIKOTNTO.
Xpnowlomotel kGmolong ocnTipeg (SENSors) yio cLAAOYN dedopévav Kon dpo 6To TEPPAALOV pEe T
BonBea pnyaviopdv dpdong (effectors).

Otav ta ewovikd mepifdAlovia SETOVTIOL amd OPYEG TNG TEXVNTHS VONUOGUVIG KOl T®V EVOUAOV
TPOKTOPOV TOTE £YOLUE TNV OMUWOVPYID EVPVAV. EKOVIKMV - TEPPOAAOVI®V, €VOG VEOL GYETIKA
EMOTNLOVIKOV Tediov.

Adventurous Agents in REVE Environment
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4. Texvoloyieg YAommoinong

4.1 Vrml ka1 Vrmipad

H VRML (Virtual Reality Modeling Language) sivat pia YAdoo 0. 181K0 6YES0GUEVT] Y10, TV OTLiovpYyio
KO OVOTTOPAOTOGT) TPLIOOIACTUTOV JVUCUATIK®V YPAPK@V. Eival ovclaotikd 1. Tptodidototn. EKOoyN
™m¢ HTML kot emupéner v dnuiovpyia kOouwv aAld kot aAiniemdpdoewv (interactions) pe tov
xpnot. ‘Etot 0 ypriom¢ wmopet va moapotnpnoet, vo mhonynoel, vo mepioTpéyet 1 vo aAANAETIOPACEL e
TNV TPIGOIAGTOTN GKNVI| XPTCILOTODVTAG TO, EI0TKE KOVUTIA TTOL TPOCPEPEL TO TEPIBAAAOV TAONYNONG.
IMo TI¢ avaykeg TG mapovLCOG HETATTUYIKNS dtatpipnig ypnopomomdnke 1 ékdoon vrml 2.0. Erniong
Bonbnrtucod epyaleio amotérese to VrmlPad 3.0, évog editor e1dikd oyed1acEVOS Y10, T dnpiovpyio Kot
duaxeipion ewovik®v Teporloviav dnpovpynuéveov oe VRML.

4.2 H Avammapaoraon REVE (Representation and Execution of Virtual
Environments)

H avoaroapdotaon REVE omoteAel pia agnpnuévn avoamapdotaon yio uovikd tepipdilovta 1 onoia
oToyebel otV TLTOMOMUEVN  OVATTVEN  EKOVIK®OV. TEPPAAAOVIOV €V  mPOooeipel  gveléia,
EMEKTUCILOTNTA KAODG Kol PEAMGTIKO GYESOGUO.

‘Eva gwcovikd mepiBariov opiletar omd €va. 6HVOLO. EIKOVIKMV OVTIIKEYWEVOV TO. OTTOL0 TEPLEXOLV TO
obvolo NG dabéoiung TAnpopopiag tov KOGuov. [vetar Aowmov. capég otL otwdnmote o Béhape va
EVOMUATOGOVLE GTO TAAIGLO TOV KOGLOL LG B0 TPENEL VaL 0vTIGTOYKEL G KAmowo avTikeipevo. [ awtd
10 AOY0 KGOe aviikeipevo ovomopiotdtor omd  puo dopr dedopévev 1 omoio, koAgitar item. Xtov
TPAYLOTIKO KOGHO TO QUGIKA avTikeipeva ta omoid avTiAappdavetar o avOpmmog Siémovial amd £va
oOVOAO YOPAKTNPIOTIKOV TO60 PUOIK®Y 660 Ko Agrtovpyikmv. 'Etot kot otny dour| item Ba mpémet va
TePLEYOVTAL OO TO YOPOKTNPIOTIKG TOV GVTIKEWEVOL TOGO OO (UOIKNG OGO KOl Omd AETOVPYIKNG
dmoyng. [To cuykekpipéva Ba Tpénel va mepiEyovIot TANPoPopies yio o pnéyebog, T0 TPOGAVATOAGHO,
mv torobecio. oty omoio Bpioketon To item k.T.A. (PUOIKY avamapdoTaoT) ARG Kol TANPOPOPIES
OYETIKA LLE TNV AELTOVPYIKOTNTO TOV- OTOG £ival 1 SVVOTOTNTA PUETOKIVI|GNG, TEPIGTPOPNG KoL YEVIKOTEPOL
KGBe oMayng ®g TPOG TNV QUOIKYN avVATOPAoTOoT TOL item (avomapdotaoT AETovpyikdTnTag).
Emumpoocheta Bo or minpopopies O mpénet va givor dabéoiueg mg mpog kdbe dékn pe £va KatdAAnio
EMIMEDO APaipEONG £TGL DOTE 0 KAOE OEKTNG VAL UTOPEL VOL XPNGILOTOWGEL TV TAT|POPOpPia. LUE TOV TPOTO
7oL BéAel KaBMG KAl 6To VPO OV BEAEL (OMULAGIOAOYIKT AVOTOPAGTOGT)).

Ymv avarnapdotacn REVE mpokepévov va kaAv@hodv ol mopamndve Kotnyopieg avomapiotoons
glodryovrat tpio item aspects wg emipépovg dopég evog item, tpelg dSNANST «OTOYEIS) OVOTAPEOTACTS TG
TANpoeopiag ot omoiec givarl ot 0KOAOLOEG:

e Physical aspect:

H omoia avtictoyel oty GUGIKN avamapdoTaon Kot oXeTICETOL [LE TO KPUOUKO» APAKTNPLOTIKA
ToV gikovikoD item (péyebog, oynuo, K.T.A.)

e Semantic aspect:

H omoia avtictoyel 0NV onUactoAoyiky| avarapdotacn kot oxeTiletal pe v mAnpogopio v
omoia puropovv. va dexBodv ot dékTes (5 EUKOVIKOL TPAKTOPEG)

o Virtual aspect:

H onoia avtiotoyel oty Asttovpykn) avomapdotaot Kot GYeTICETOL LE TV AEITOVPYIKOTNTA TOV
item.

4.3 H yAwooa VERL

"Evo, moAd onuavtikd koppdtt tng avoropdotacng REVE eivar ) yddooo VERL (Virtual Environment
Representation Language) pa anin yAddooa Baciopévn omv petayddoco XML 1 onoio givorl eidikd

Adventurous Agents in REVE Environment



Metatrruxiakn Aiatpin AtrooTéAou ApTtepig -Aoukpnria

oxedloUEV] YOO TNV OVOTOPACTOCT EKOVIKOV TEPPUALOVTOV Kot akohovBel TG opyés Tig
avarapdotacng REVE.

v yAddooa VERL opileton o ewovikog koéopog (world) o omoiog amoteleitan amd items ta omoia.
aviKkouv og cuykekpuéva itemGroups. Xe kébe éva amd avtd to itemGroups 1 ta items. pmwopodv va
amodobobv cvykekpluéva yapaktnplotikd omwg wy. class:real/unreal, behaviors:- true/false x.T.\.
Emunpoocheta avomopiotovvtat Ta tpia Tapomdve item aspects yuo kabe item. ‘Etot po aviimpocomenTikni
AVOTAPAGTACT EVOG AVTIKEEVOD gival 1) akOAovOn:

<itemGroup name="doors" location="models/castle/doors/doors.wrl">

<item name="chest_room4">
<virtualModel source="chest">
<transform translation="4.7, 0, -11.2"" rotation="010 1.57" />
</virtualModel>

<accessModel>
<accessPoint name="chest_r4 _open_access p" node="top">
<function name="rotate"
class="reve.scene.item.access.function.X3DFieldFunctionL1"
args="rotation"
/>
</accessPoint>
</accessModel>

<semanticModel>
<symbol name="chestr4 open._symbol">
<argument
class="reve.scene.item.semantic.argument.X3DConnectorL1"
args="top, translation"
/>
</symbol>
</semanticModel>

</item>

</itemGroup>

[epiooodtepa oyetikd pe v yAwooa VERL Oa avoepepBovv mapaxdto o€ aviiotoryo KEQAALo.

4.4 REVE Worlds

To REVE Worlds eivar pic ohokAnpopévry mlat@opuo DAOTOMUEV KOl GUTH GOUQOVO HE TNV
avamapdctacn REVE n onola enttpénet Ty peoMoTiky OmEOVIOT EIKOVIKOV KOCUOV LETOPOPTOVOVTOG
apyeio VERL kot vmoompilet Ty avantuén Kot mapoakoAovdnon EoVIKOV TPAKTOPMV.

Adventurous Agents in REVE Environment
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REVE Worlds (Department of Informatics, University of Piraeus) v1.43.5.750 (201010061746) - castle_resized_final version.verl

& |€}>l<§ [ A ]$| < |worta origin (rront.up-teft view, 0m)

Reset scene

[=] > [=] 4[]S

Load scene

Reload scene
Scene Inspector View Edit
Debug body Help About

REVE Worlds

To REVE Worlds mpoo@éper €0koho Kol AEITOLPYIKS GOOTNUO TAOTYNONG, TANPOPOPIES Yot TO
obvolo Tov items mov amoteAodv Tov KOoUO, pécw tov Scene Inspector, mapéyovtag kot emmAéov
TANPOPOPIEG GYETIKA e 0VTE OTT®G TT.). TOV VTTOAOYIGHO TOL peYEBovs twv bounding boxes, minpn éheyyo
gIKoVIKOV  copdtov péow tov CLI body Controller,  dvvatdotnta yeipokiviitov eAéyyov g
Aertovpycdtntag Tev items péow tov Accesspoint Inspector ko t€Aog mANpoPopies yio 1o 6HVOLO T®V
ONUAGIOMOYIK®DV YOPOKTNPIGTIKOV TOV items péow tov Semantic Inspector.

SceneSpector

- a X
ABR items (237) ___ X3D nodes (583)
'WORLD-TS 4| [room8_fakedoor |
square_barrel_1 |=! |purple_cross_symbol =
square_barrel_2 chair1
cylinder_barrel_1 navy_drect
cylinder_barrel_2 holding
cylinder_barrel_3 bright
cylinder_barrel_4 \Wall1_R3
barrel_cup '~ |wall1_Rr4 ~
REVE scenegraph and node details X3D scenegraph and node details:
Scene "castle” 14| |23x3p V32 =
©= Item "WORLD-TS" = | & = ProximitySensor 1=
©- Item "square_barrel_1" & [ TimeSensor
© Item "suyare_barre\_Z'. & [ Transform
o= Item "cylinder_barrel_1" & = Transform
©= Item “cylinder_barrel_2"
o Item “cylinder_barrel_3" - (] Viewpoint
o Item "cylinder_barrel_4 | | & 3 Viewpoint =
I s, s i 2| o i I~
X3D routes registered in REVE scene X3D routes reported by X3D scene
From eventOut | To eventin From | eventOut To eventin
color_sensor (TimeSen... fraction_changed |color_sensor (TimeSen... |set_fraction
ci (C . 11..._|value_changed [ci (Colorinterpolator, 11d._.[diffuseColor |
drectcolor_sensor (Tim... [fraction_changed drectcolor_sensor (Time...|set_fraction
drectci (C ato... lvalue_changed drectci (Ct diffuseColor
rect_color_sensor (Tim... [fraction_changed rect_color_sensor (Time...|set_fraction
rect_ci (Colorinterpolato... \value_changed rect_ci (Colorinterpolator...|diffuseColor
rom_color_sensor (Tim... [fraction_changed rom_color_sensor (Tim... |set_fraction
D rom_ci (Colorinterpolato...value_changed rom_ci (Colorinterpolato... |diffuseColor

Scene Inpector
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. Anastassakis, v1.0b,

June 2007.

@ CL body controller - DebugBot -: C= X

Welcome to the CLI body controller, a simple user interface

for the control of a virtual body inside a REVE virtual world.

, syntax and a list of commands, enter "HELP".

AtrooTéAou ApTepig -AoukpnTia

CLI body controller

7

| %] SimpleAccessPoint Inspector - ches..‘[w

Map (SimpleAccessPoint)
1 executable...

Executable and arguments:

: rotate

Class "X3DFieldFunctionL1"

SFRotationWrapper ||

Executable idle...

Lock Refresh

Execute ‘ }

]!

Close

AccessPoint Inspector & Semantics Inspector

4.5 Reve Agents

_

v

.
| £ Semantics Inspector - reve.sce...l.il@éj

item
chest_room4
real.general

location
chest_room4
4.7,0.0,-11.2

orientation
chest_room4
0.0,1.0, 0.0, 1.57

dimensions
chest_room4
1.0400003, 0.7203424, 0.62000006

Refresh w\ Close ‘

| al

14

Onwg mpoavapépbnke 1600 1 avoarapdotacn REVE vrostnpilel v mapovsio eiKoviKOV GOUATOV 6ToV
KOG o, 060 Kot to REVE Worlds disukolbvet Ty mapovcio Tovg Kot tov EAeY)0 Toug 6Tov KOoUo. Mécm
tov REVE Worlds Aowdv givor duvati n @optoon otov KOoHo TpoKTOpmv Ta omoio. ovopdlovtat
DebugBots «at ta onoio o ypriotng pmopel va ehéyéet péow tov CLI body Controller mwg éxst ovapephei
Kot Topandve. Ot Tpdktopeg avtol HTopovv va KivnBodv 6Tov KOGHO, Vo, KAVOUV SENSe 6€ auTdv Kot Vol
aAAnAemidpdoouvy e avtdv ypnooroidvtag tovg dikovg tovg effectors oe onueio Tov kdopOL T OTTOiLL
TEPLEYOLV AELTOVPYIKOTITO TPOKELEVOD VO TPOKAAEGOVV AAAAYEG GE QUTOV.

Adventurous Agents in REVE Environment
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0 C%}? @ ﬁ D <4 |World origin (front-up-left view, 30m)

Reset scene Load scene Reload scene
Scene Inspector View Edit
Debug body Help
DebugBot
4.5.1 SARA

H SARA (Simple API for REVE Agents) eivat puo Bifriodnxkn viorompévn oe JAVA 1 onoio cuvévalet
MV AEITOVPYIKOTNTO TOV OTADV EIKOVIKOV ocopdtov (DebugBots) pe moldmhokeg dradikacieg
pathfinding, wandering, yxwpwng avamapdotactn, €Aéyxov. g Pdaong yvoong kot eEaywyng
GUUTEPOCUATOV 0O aVTH KOODG Kol GAA®V TOADTAOK®OV S1adikacidv. Mmopobue va movpe OtL évog
SARA agents givar évag DebugBot pe avénuéveg icavotnreg.

9 Cste- e 68

Fle it Viw Mot Sure Rt o Db P Tem Tods Widow Hep

00 O L 7 ) L0 () 50 00 60 0

Netesien
1 pesi

A e

Resetsoeoe Lood scese Rekad scese
BE6 &@4 Scehsets ™ i
sl Dty i ™

SARA
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Metamruyiokr Aiatpii

4.5.2 HouseKeeper

AtrooTéAou ApTepig -AoukpnTia

O HouseKeeper eivar pia Bipaodnin vioromuévn oe JAVA 1 omoio vrootnpilet v Omapén 0oV
TPOKTOPOV, VAV ot omoiot givar VIEHOVVOL Y10l TO GUVOAO TOV KOGLLOV, EYOVV TNV YEVIKY| EMOTTEIN TOV
KaBdG Kol SIEVPLUEVT] YVDOGT Y10 QVTOV KoL LLITOPOLY VO TPOKOAECOLV EVEPYELEG EITE AO LLOVOL TOVG €1TE
®G GLVETELD (oG oAANAemidopacng otov kocpo. Ot Tpdktopeg HouseKeeper éxovv dniadn to poAo €vag
EKOVIKOV B0V GTOV EIKOVIKO [LOG KOGLO, OTOV TITOTA eV UTOPEL VOl EKTEAEGTEL AV OEV TO «EYKPIVOLVY OL

id10t.

@ Castle - NetBeans IDE 6.8

File Edit View Navigate Source Refactor Run Debug Profile Team Tools Window Help

Luuinnng

& 5 > TRl v -
PGS D@ o o T B D ©) & =) .
iPr.. 4@ |:Files [: services [: Profiler _|: Classes (&) NewClass.java 3 &) Room1_ver4_badup.java | (& Castl [0030] door2_switch_reveal:Run State_OPEN < SI¥][=)
S castle o = a R | @ = W s [0030] door2_switch_open: Run State_CLOS!
td@ a8 RBFE|F e ©H|&s [0030] door2: Run State_CLOSED
B i > if (isEqual(x, v, 2, %o, yo, 2z0)) { [0030] table5_symbol_rotation: Run STATE _(
[ castie. room Lreve,seniple T [0030] key: Run STATE_CLOSED!
I ‘;E Castle_Housekeeper.jova ) [0030] chestr4_in_up_symbol: Run State_CL{_|
1B NODES Jm else if (isEqual(x, v, z, x¢, v, zc)) { [0030] chestr4_Hidden_map_symbol: Run S
[ NewClass.java e e T A [0030] crossbutton: Run State_CLOSED
B @ Room1_false.java 3 e % [0030] rhombbutton: Run State_CLOSED
[ @ Room1_verLjava E [0030] rects_buttons: Run State_CLOSED
U’ roomtverzsove else ¢ [0030] Not correct symbol combination L
L, noonit verpia Teturn [0030] chestrd_in_up_symbol: Run State_CL|
& Roomi, % ¥ [0030] chestra_Hidden_map_symbol: Run S
{= B Roomivertjava [0030] doublerect_buttons: Run State_CLOS
&) Room1_ver4 backup.java [0030] Not correct symbol combination for rog
! giowi_vef:_ﬂwdava e public static int © [0030] chestr8_open_rotation_symbol==STA] |
S RO, VT e public static int T i T o
++[8 Rooml_yvers java public static int
R5 Y sarangent_ver2.java
&-[§ reve.sample.sara b public boolean move_nodes (String itemName, String accessPointName, String functionName, float X,
~ Navigator ax if (lact(matt " + itemName + " " + accessPointName)) {
S frame.message( : Could not attach or to " + accessPointName + " a
B8 SaraAgent_ver2 :: BaseMotieAgent : MotieAgentlistener iz rerurn false;
< Sarahgent_ver2(5tring name) (3 !
® addVotieAgentlistener(Moti |5 L loac s et SHAE
Sm_ E = if (lact( + + functionName)) {
P4 dodo;no frame.message ("% c " + functionName + " f for move ont");
© ensureClosed(tring itemName, String accessPointName, Stri 0 Teturn false; | 5
© ensureClosed_ROTATED(String itemiName, String accessPoint
© ensureClosed_r g itemName, String s ||:Output ©  |: Search Resuits
@ ensureClosed_nodes_rotated(String itemName, String symbo || | Castle (run) * ® | Castle (run) #2 * :\
© ensureOpen(String itemName, Siring accessPaintiName, Siring
© ensureOpen_ROTATED(String itemName
© ensureOpen_nodes(Sting itemName, Stri
@ ensureOpen_nodes_rotated(String itemName, String symbolh _

»

5

HouseKeeper Agent

Adventurous Agents in REVE Environment
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MeratrTuyiaki AiaTpifn AtrooTéAou ApTepig -AoukpnTia

5. Ap)XIKf] uUAomoinon TOU €IKOVIKOU TmepIBaAAovrog Kal
uAomoinon og VRML

5.1 Ap)Xik uAomoinon Tou £1IKoviKoU mmepiIBaAAovTog

H apyikn vAiomoinon tov ypaeikod ewovikod mepipdiioviog éywve ypnoonoiwvrag VRML (Virtual
Reality Modeling Language) o yAdooo €181Kd Gyedlo0opEVn Yo TRV SNIoVPYio Kot avamapdotoo
TPLOOICTATOV SLUVOCUATIKAV Ypapikdv. Eriong Bondntikd epyareio anotéiece to VrmlPad 3.0, évog
editor e101kd GyedOGHEVOS Yo T dNpovPYin Kot SayEiplon EKOVIKOV TEPIPUALOVIOV ONUIOVPYNIEVOV
oe VRML. Tapaxdto avapépovior ot duvatdtnteg 1ig VRML ot omoieg ypnoylomomdnkov yio
dnuovpyic TOL aPyLKOY KOGLOV. ZTOY0G gV ival 1 avdAvon oAV 1oV dvvatotitov g VRML, alAid n
TOPOVGIOGT TOV TEYVIKOV Ol 001 fonOnoay TNV LAOTOINGT TG TOPODGAG LETATTUYLOKNG S0 TPIPNG.

5.2 TeWMETPIKA AVTIKEIPNEVA
OAa To. avTiKeipeva 6Tov KOGHO €ival £Vag GLVILAGHOS TOV AkOAEVOOV PACIK®OV YEOUETPIKAOV GYNULATOV
s VRML:

e Box

o O xopPog Box kabopiletl éva opBoydvio moporinAieninedo mov emTPENEL TOV OPGUO
TOL TAGTOVG, TOL VYOLGS, Kot ToL PaBovg tov opboymviov.

geometry Box {
size 2020 1.4
}

e Cone

o O xopPog Cone, kaBopilel Evav KdVo cTov omoio pmopodpe va kabopicovpe o Hyoc,
v aktiva, kabdg kot To oo pEPos Tov Ba givar opatd (tAevpd 1 Paon).

geometry Cone {
bottomRadius 0.3
height 0.5
side TRUE
bottom-.TRUE

e Cylinder

o O xouPog Cylinder kaBopilet Evav kOAvdpo otov omoio pmopovpe vo kabopicovue To
Vyog, TV aktiva, kabmg kat To oo pEPos Tov Ba givar opatd (Thevpd 1 Pdaon).

geometry Cylinder-{

radius 1.5

height 0.5

side TRUE

pbottom TRUE

top TRUE

¥
e Sphere
o O xéuPog Sphere xaBopilel pia ocpaipa g omoiog pmopovpe vo Kobopicovpe v
axtiva.

Adventurous Agents in REVE Environment 14



Metamruyiokr AiatpiBi AtrooTéAou ApTtepig -Aoukpnria
geometry Sphere {
radius 0.012
}

5.3 Ep@avion Avrikeipévwy — Képupog Appearance

O «opupog appearance kabopilet v epedvion TV YEOUETPIKOV oviikewévay. Tlepthapupavetl. ta

okOAovOa Ttedia:
e Material

o To medio Material mepiéyet pe ™ oelpd Tov éva kéuPo material grov omoio Kabopileton
TO YPMUO TOV OVTIGTOLOV YEMUETPIKOD OAVTIKEWEVOD, TOV TPOMO E TOV OMOI0
ametkovileTal To pMG 6€ 0LTO KOOMG KoL Y10 TO €AV TO OVTIKEILEVO POIVETOL SLAPAVES )
oyt. Eav to medio éxer Ty NULL, tote Oha Ta @dTO TOL OTOiaL £YOVV. OPIGTEL GTOV
Koo po dev Exovv kapio emidopaot oto aviikeipevo. [lepiéyet &L medias

diffuseColor: KaBopilet 10 ypodpa e yeopetpiog
emissiveColor: KaBopilet v Adpym tov avtikeyévay

ambientIntensity: KaBopiler 10 1060010 TOUL G®TOC TOL OVTOVOKAGTOL GTO
avTIKeipeEVO

specularColor: KaBopilet 1o xpodpo TV QOTEVOV GNUEIDOV TOV OVTIKEWEVOV

shininess: Kabfopilelr mdéco éviovn eivar n Adpyn oto eotewvd onueio tov
OVTIKEWEV®V

transparency: Kafopilet to m6c0 ddpava Ha givar o avTikeipeva

appearance Appearance {
material Material {

diffuseColor :35.1 .1
specularColor .37-.06 .06
emissiveColor .1.03-03
ambientintensity .0233
shininess .06
transparency 0

e  Texture

o To medio texture mepiéyet. Eva kOpPo texture o omoiog mepiéyet po ImageTexture. Xe
nepintwon omov 1o medio €yer T NULL, tote m gpoedvion Tov avticotoyov
YEDUETPUCOV -OVTIKELEVOL KoBopileTal Lovo amd To xpdua To onoio Exovpe opicetl o

oTo.

appearance Appearance {

texture

¥
ks

ImageTexture {
url-"wood1.jpg"

e  Texture Transform
o To medio TextureTransform kaBopiletl Tov Tpdmo pe Tov omoio epappodletar N VPN GTO
avtiotoyo yeopetpwd avrtikeipevo. Kabopiler amiods ye®UETPIKOVS OYMULOTICULOVS
OmOG OAAOYT KAMUOKOG, TEPIGTPOPT] KOl LETAPOPE GTIG CUVTIETOYLEVES TG VONG
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TextureTransform {

scale1 1
rotation 0
center 00
translation 0 0

5.4 Lighting Nodes

Boowm myn eotdc otov koco pog ivar to headlight, £éva emg To omoio dnpiovpysitar omd tov browser
Kot Tpocappoletal oty Tpéyovca ontikn ywvia (viewpoint) tov npwa. To headlight deiyvel mdvta mpog
TO UEPOG GTO OO0 KOITAEL O MPWOG KOl EIVOL OVCLOGTIKG £V PG KKOAMNUEVO» GTO KEQUM Tov. To
headlight pmopei va eivor gite evepyomomuévo eite Oyl Xtov O1KO poGg KOGHO glvar TOvTo
evepyomomuévo. H ocvumepipopd tov kabopiletor otov kouPo Navigationlnfo o omoiog Oo avarvbei

TOPOKATO.

Emmpocheta ot vrml vadpyovv tpio okdpa €idm eoToc:
e Directional Light
O oaxtiveg givan mapdAinkes. To @dg dev €xel kabopiopéves ocvvieToypéveg mapd povo
katevbuvon. Agttovpyel cav to Pog vo givar TOAD pokpud amd Tov Kocpo pac. Ilepiéyetl ta

okOAovOa Ttedia

)
)
O

on: KaBopilet edv 10 9ig givar gvepyd

intensity: KaBopilel 1660 évtovo gival 1o oog kot maipvet Tipég omd 0 émg 1
ambientiIntensity: Kafopilel 10 m0606T6 GUUUIETOYNG OTO GUVOMKO QOTICUO KOl
naipvet Tipég amd 0 £og 1

color: eivar éva RGB medio mov kabopilel 1o ypdpa tov ¢potog

direction: Kafopiler v katevBovon tov potdg pe Eva 3D didvoopo

DirectionalLight {

TRUE
1
il
0.53 0.15 034
010
hs
e Point Light

Avtd 10 €i00¢ - PTOG eTilel T mhvto Ta omoion Ppiokovrar YOp® TOL KOl Ol OKTivEG
KkatevBuvovtal Tpoc Oleg Tig kKatevBivoels. Eivan pio myn eotdg oe éva cuykekpiuévn Béon
oTov KOopo. pag. Potiler 6Aovg Toug KOpPovg aveEaptra and ™ 0éon Tovg oto apyeio. Ta
avtd kabopilovpe T péyot andotacn oty omoia pmopet va €xet enidpaocn 1o ems. Iepiéyet
To akOAovBa wedia:

O
)
@)

on: KaBopilet edv 10 9idg etvar evepyod

intensity: KaBopilel mdc0 évtovo givar 1o gpig kat maipvet Tipég omd 0 éog 1
ambientiIntensity: Kabopilet 10 m0oc06td GUUUETOYNG GTO GUVOMKO (QOTICUO Kot
maipvetl Tipég amod 0 €og 1

color: eivat éva RGB medio mov kabopiletl to ypdpa tov potdg

location: KafopiCet tnv Béom tov potoc pe éva 3D didvooua
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o attenuation: Eivau éva 3D Sudvuopa To omoio kafopilel Tov TpoOmo pe ToV 0moio To pM¢
YOVEL TNV EVTOAOT) TOL KAOMDG ATOLOKPVUVOLOGTE amd TNV TNYN.
o radius: KaBopilel tnv péyrotn axtiva otnv omoia propel va ToE10EWeL TO hG
PointLight {
TRUE
1
0
111
000
100
100
}
e Spot Light

Anuovpyet évav kovo @otos. Kabopilel p myn ootdg m- omoia Ogiyver mpog pio
ovykekpyévn katevbuveon. [epiéyet ta akoiovBa media:

)
)
)

o O O O

@)

on: KaBopilet edv 10 9ig givar evepyod

intensity: KaBopilel mdc0 évtovo givar 1o ag kot maipvet Tipég omd 0 émg 1
ambientintensity: Kabfopilet o m0o600Td GUUUETOYNG OTO GUVOMKO (QOTICUO Kol
naipver Tipég amd 0 £og 1

color: eivar éva RGB 7edio mov kaBopilet to ypdpo Tov potog

location: KaBopilet v 8éon o0 potog e éva 3D didvoopa

direction: Kafopilel tqv katevBovon tov ootdg pe £va 3D didvoopo

attenuation: Eivot éva 3D didvuopa to onoio kabopiletl Tov tpdmo e Tov 0moio 10 Pig
YOVEL TNV EVTOOT TOV KOOMG OOUOKPVVOLOGTE OO TNV TNYN

radius: KoBopilel v péyiom axtiva oty onoio propet vo TaE0EWeL 1o pdG
cutOffAngle: KaBopilet tov kdvo péca otov omoio KatackevdlovTal ol aKTiveg poTog.
Qo pémerva. etvan peyaldtepo 1 ico Tov undevog ka pkpdtepo 1 ico Tov 180°
beamWidth: Kabopiler évav eomtepicd kOpBo LéEGH 6TOV 0OI0 Ol OKTIVEG PMTAOG EXOVY
S évroon. Oa mpémetl va gival peyoldtepo 1 160 Tov UNdeVOS Kat PIKPOTEPO 1| {60 TV
180°

SpotLight{

TRUE
0:3
0
0:89 0.15 0.21
000
100
000
100
0.78
1.57
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5.5 Opadomoinon Kopwyv
‘Eva odvoro koppav opiletar otnv VRML ©g group. Xty mapovoa gpyocio €govv ypnoytomomdel ot
axoAovbot kKopPot opodoroinong:

e Collision: Opilel éva ovvoro kOUPwV Yo TOvg o0moiovg 0 browser eviuepdvetar dTov. VILAPYEL

GUYKPOLOT)

DEF tablel Transform{

[

Collision{
[
DEF t1 Transform{
}
DEF 2 Transform {
}

] TRUE
}

e Group: Opilel éva kawvovplo - kOpPo opioévo omd-Eva. GUVOAO GAA@V KOUP®V TGl MOTE v
pmopei va gravaypnoipornombel apydtepa ympig va enovain@bovv dlot ot empépovg KOpPoL.
Emiong ypnoonoteitar yio epappoyn -Kamowwv ygyovotov (m.y. animation, ¢otiopdg), oe
GUYKEKPWEVO, OVTIKEIEVA TOL OTTOI0 TEPIAAULBAVOVTAL GTNV OLLOSOTOINOT)

Group {
children.{
DEF t1 Transform{
}
DEF t2 Transform {
}
]
}

e Transform: AAGCEL TIc OLVTETAYUEVES TOV OVTIKEWEV®Y MOTE 0nTd va tomobetnodv og GAko
onpeio Tov KOGLLOL YOPIg AAANYT TOV OPYIKAOV TOVG CLVIETAYIEVOV. Mmopet va xpnoiomom el
Yol TNV EKTEAEGT) TOV TOPUKAT® LETACYNLULATICULOV:
o~ Scale: AMoyn kAipoxag
o Rotation: ITepiotpoon
o Translation: AAlayn cuvietaypévov Béong

DEF t1 Transform{
scale 0.30.30.3
rotation 100 1.6

Adventurous Agents in REVE Environment
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translation 40 -8.6 -50

center-700
children [
1

}

Routes
Eivar évag anhog tpomog kafopiopol vog LOVOTATION OVAIESO G £VO, YEYOVOG TOL. TAPAYETOL OO VOV
KopPo Kot evog KopPov mov Aappdvet Ty evépyeto.

ROUTE Doorllock sensor. TO door_lock.

5.6 YAomoinon yeyovoTwyv Baciopévwy o€ timers Kal 0€ EVEPYEIES TOU
npwa
O xopPog TimerSensor
O koppog TimerSensor givat éva podot To omoio Tapdyel yeyovota kabdg mepvagt o xpovos. Avtd ta
yeyovoto pmopei mapadeiypotog xapv va givat kdmoto, animations. O ko6pfog meprapfavet To axdrovbo
nedia

e enabled: KaBopilel v katdotoon tov sensor

e startTime: KaBopilet to mote apyiler va mapdyel yeyovoto. o Sensor

e stopTime: KaBopilet 11 mote oTapatdel va mapdyet yeyovoro o SENsor

e cycleInterval:Kabopiler tov apiBud twv. dgvteporéntov yio. tov omoio o Sensor mopdyet

yeyovota
e loop: KaBopilet v to yeyovoro. ta omoio mtapdyel o SENSOr givat emavaiopPovopsvo 1 oyt

DEF timer_door1Open-TimeSensor {
cyclelnterval 2
loop FALSE

O xoppog TouchSensor

O «oppog TouchSensor givor évag tpdmog oAnAenidpaong pe tov fpwa. Kabopiletor pe ) Porbsio Tov
KkopPov group kot emnpedlel OAa To avTiKeipeva péoca o owtd. Evepyomoteitan otav o ypriotng tomobetei
TO TOVTIKL TAVE® GTA OVIIKEIPEVO Kol OTOV O YPNOTING «TATNGEY TO avTikeipevo. O SeNsor mepiéyet £va
povo medio, o omoio ONADVEL £G4V glvar evepyomomueEVoS 1 OxL.

DEF-Doorilock-sensor TeuchSensor {}

ROUTE Doorllock-sensor. TO door_lock.

Dragging Sensors
Ou Dragging Sensors avayvopilovv v kivnon tov ypniotn, alld Propodv €miong Vo HETAKIVAGOLY
avtikeipeva to omoia Ppickovtar oto idto group. e Tovg oKomovg tng mapovoog epyacioc, £xet
ypnowomomBei pdvo o CylinderSensor:

e CylinderSensor: Axolovbei nv «ivion &vog vmobetikod KvAivdpov, orrdlovtac TIg

GUVTETAYUEVES TOV AVTIKEWWEVOV OG TTPog Tov Y aEova. Extelel v mepiotpoen| Pacilopevog o
dvo yoviec. Iepiéyet ta akoAovBa media:

o enabled: Opiler edv eivan gvepyoc 1 oyt

o maxAngle: KaBopilet ) péyiomn nepiotpoen
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o minAngle: KaBopilel v ehdyiot mepiotpoen

DEF cs CylinderSensor {
enabled TRUE
minAngle 0
maxAngle 1.00

}
ROUTE cs.rotation_changed TO Door4_a.

O xoppog ProximitySensor
Eivar kot avtdg €vag tpomog aArnieniopacng e tov npmo. [apdyel yeyovoto 6tav o Npoag Uraivel,
Byaiver i kiveiton o€ pio cvykekpyévn teTpdyovn meployn. [lepiéyetl ta akdrovba medio

e enabled: Kabopilel v xatdotoon tov sensor

e center: KaBopilel to kKEVTPO TG TETPAYDVING TTEPLOYNG

e size: KaBopiler o uéyebog tng tetplymvng neployng

DEF  proximity_table ProximitySensor {

size 50 30 20
center 000
enabled TRUE
}
ROUTE proximity_table. TO,proximity. timer,

Interpolators
Ot Interpolators kaBopifovv éva kiedi (Key) to omoio kvpaivetar and 0 g 1 kot pio T KAed100

(keyValue) omoio pmopei va mapet S10popovs TOTOVG TIHdY, aviAioyo pe tov Interpolator. Oia to media
Kol T yeyovota givor 6oy 6hovg tovg Interpolators kot poévo ot tomot tov dedopévav aAAGLovy. Xtnv
TOPOVG O EpYOoio £xovpe ypnoiomotost Tovg akdlovbog Interpolators:

e Colorinterpolator: Aappfdaver pio Aiota amd RGB tipég oto nedio KeyValue

DEF ci {
key[00.30.61]
key\alue [0.85 0.85 0.1, 0.251 0.8784 0.8157, 0.53 0.15 0.34, 0.03 0.18

0.33]
}

ROUTE color -sensor. TO ci.
ROUTE:ci. TO crossmat.

e  OrientationInterpolator: Aaufdvet pio Aota and Tipég nepiotponc oto medio KeyValue

DEF chess_oi {
key[01]
keyValue[1000,100-1.57]

}

ROUTE chess ol. TO top.
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5.7

PositionInterpolator: Aaufdaver pia Aiota omd 3D cvvtetayuéveg oto nedio KeyValue

DEF pi_Hidden_map

key[01]

keyValue [0-30, 0-20]
}

ROUTE pi_Hidden_map. TO Hidden_map.

‘Hyo1

Me ) xpnon tov Sound node kabopilovpe v BEom Tov MOV KAODE KoL TIG YEOYPUPIKES 1O1OTNTES Yia
v dtidoon tov. Ieprhapfavet To axdiovdo medio:

5.8

location: KaBopiler tnv Béom tng mnyng Tov fyov 6T0 GUGTNUN COVIETAYUEVOV

intensity: Kabopilel tnv évtacn tov fyov

direction: Kafopilel tnv katevbuvon mpog v onoia katevdhveton o Ny0g

priority: KaBopilel v mpotepardtnta tov fyov. Yyniotepeg tipég xabopilovv peyordtepn
TpoTEPALOTNTA.

spatialize: Kafopilet v o fyog Oa avayvopiotel wg 3D fyog M oov mepiPoriovtikdg nyoc. Eav
etvor oAnOng tote 0 Nog Bewpeitan 3D, SropopeTKd 0 NY0G akobyeTal TOGO GTO UPLOTEPO OGO
Kot 670 de&i kavait ave&apma oo ) 0éon Tov Hpoa

minBack, minFront: Kabopilel 10 eo0tepikd ehhelyoeldég HécH 6TO OMOI0 AKOVYETAL O 1XOG
otV €vtaot mov £xel KaboploTel

maxBack, maxFront: Kafopiletl to eEmtepikd. Edv o ipmas Ppicketar é€m and awtod, o fyog dev
axovyeTol

intensity 100

priority O

spatialize TRUE

minBack 1000

minFront 21000

maxBack 1000

maxFront 100

source

DEF door_lock-AudioClip{

loop.FALSE
url"door_lock_1.wav"

}
location 0.0.0 }

ROUTE.Door1Opensensor. TO door_lock.

Navigationinfo

O «kopPog NavigationInfo meprypdper tov poa kot kabopiler tig 1W010TTEg MAoNyNone. I[epyet ta
axorovBa medio:

avatarSize: KaBopilet Tig puokéc dwotdoelg tov npwa. Eivar ypricipog ya collision detaction
headlight: Eivot pio Boolean petafAnty, n omoia kaBopilet edv to headlight ivon evepyd 1 o1
visibilityLimit: Kafopilet ™ péyrom andotocn oty onolo pmopei va St 0 pmag

speed: KaBopilel tnv taydTnTa Tov ¥pnotr, oe LETPO TO SEVTEPOAENTO
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e type: KaBopiletl tov Tpdmo mhonynong tov poa

Navigationinfo {
avatarSize [2,8, 2]
headlight TRUE
speed 1.5
type "ANY"
visibilityLimit 400

5.9 O kéupog ViewPoint

KaBopilel v 0éom v Béon tov Npwo kabmdg Kot v opatdtTa Tov. AmoTteAeiTol omd To akdAovOa
nedio

o fieldOfView: KaBopilet po yovia og axtivia.

e position: KaBopilel tnv Béon tov pma ot0 kdoLo

e orientation: KaBopilel v katevbuvon mpog tnv omoio. kortalel 0 pmog

e description: AToteAgl pia TEPLypOPn TOL Viewpoint

e jump: Opilel €bv pmopei va vdpEet petafoon. oe owtd t0 Viewpoint, katd n peTafocn omod

éva Viewpoint o€ GAlo

DEF CAMERAL Viewpoint {
fieldOfView 2
position 12 -4 -20
orientation 010-04
description "room1-start"
jump FALSE

5.10 O koupog Background

Hapéyet évav tpomo opiopod. Tov opilovta Tov KOGov. Mog entTpénet va opiGOLLE TOV OLPAVY, Kol TO
£00p0G.

Background {
groundColor [0.50.50.5,000]
groundAngle [ 1.57]
skyColor{011,101,100]
skyAngle[0.78,1.57]

5.11 O koupog Fog

Xpnowomoteitor v vo. mpocBéoet peaiopd otov koopo pog. Iapéyer atpocealpa, dnpovpydVTOG
opiyAn. Iepiéyet ta axdrovba medio:

e color: Kafopilet 1o ypdpa g opixing

o visibilityRange: KaBopilel t péyiot andctoon 6tnv onoio urnopei vo. 8el 0 pmog

Fog {
color 0.05 0.03 0.03

visibilityRange 60
}
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I betaNOPROTO.wrl
File Edit View Debug Tools Help
DEE@ @ 2@ o~

Scene Tree

24 2BE 58 9%

& Transform LABS = DEF bed Transform{

-4p Transform RoomThan2 translation 245 -9 30
-9 Transform bed

- Transform candle3
-9 Transform table10 & Collision{

- Transform tablell SHEIEERL
-4 Transform candled
- Transform Window1? = DEF matriz Transform{
- Transform Tapestryd translation 0 -1 0

& Transform bench children [

& Transform room8_fakedoor DEF al Transforaf
-4 Transform Tapestry
}.4p Transform Tapestry?2 children[
-9 Transform Tapestry3 B ¢

- Transform sword
appearance Appearance {
-9 Transform RoomThan3 asterial Materdat
¥
,

children[

. Transform chest2
Transform colorbased

diffuseColor 0 0 0

J-5: TimeSensor drectcolor_sensor
4 Transform drectsymbol

TimeSensor drects_timer texture InageTexture { url "red-grunge.jpg"}

-2 Positioninterpolator pi_drectsymbol_buttons RSP e (R HE RS
vz PositionInterpolator pi_drectsymbol_buttons_hide
TimeSensor drect._timer " 1
TimeSensor drect_timer_hide = DEF m2 Transform{
TimeSensor drect_door_timer_hide )
1Y% Positioninterpolator pi_drect_door_open el
(-2 PositionInterpolator pi_drect_door_close
@ Transform drectsymbol_buttons children[
-4 Transform Window18 Chaps (. 3

- Transform LAB7
- Transform RoomThand
[@-#3 PositionInterpolator Posint naterial Material {

appearance Appearance {

Routing Map diffuseColor 0 0 0

Resources | exture InageTexture { url "red-grunge.jipg"}
File List a[X] 4] » |\ walls2betaNOPROTO.wrl / < I ]
Readv Ln12896 Col4l 209KB

VrmlPad
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6. AvamrapaocTtaon Tou ké6opou o€ VERL

AoV £yovle vVAOTOMOEL TOV 0py ko pag kKoopo oe VRML emdpevo Pripa eivot 1 ovamopacetoct Tov 6T
yadooa VERL. Xg ovtd 1o kepdAiato Oo meptypa@odv ol TEYVIKEG KOl Ol OLUVOTOTNTEG Ol OMOIEG
YPNOWOTOMONKAY Y10 TIC AVAYKEG TNG Topovoag epyaciog amd v YAdoca VERL kabd¢ kat ot aAdayéc
0l OTOIEG YPELACTNKE VO, TPAYLOTOTO B0V 6Tov 0pyIkd kOGO vAoTomuévo oe VRML mpokeipévon va
glvat Aertovpykdg o KOGROG Kot va vootnpifovrat ot duvatdtnteg g ovamapdotacns REVE.

6.1 Virtual Model Definition

6.1.1 Opiopodg
Apycd opiCovpe o path yio to DTD apyeio oto omoio opileton nyidooa VERL.

<!-- this file requires the DTD to be at " C:/Program FilessfREVEWorlds-1.43.5-informatics_unipi/verl-
1.0.dtd", for other locations and platforms, adjust the following path accordingly -->

<IDOCTYPE abr SYSTEM "file:///C:/Program Filess/REVEWorlds-1.43.5-informatics_unipi/verl-
1.0.dtd">

1 cvvéyelo avoiyovpe to tag “world” péca oto onoio Ba opicovpe OAa Ta items e T1g 1010t TEG. XT0
tag “world” pmopobpe va opicovpe YopaKTNPIGTIKG OT®G M VErsion tov KOGHoV, T0 GVOUO TOV Kot Ot
daotdoeic tov. Emiong og awtd to onpeio pmopovpe vo opicovpe kot to tag “info” oto omoio pmopodue
epooov Bélovpe vo KaToy®pIicOVE KATOWL GTOLYEID Y10 TO TPOYPALLO LOG OT®G EIVOL O GLUVTAKTING, T
ototyeio Tov M nuepounvia Kot 1 €kdoom.

<abr version="1.0">
<world version="5.0" name="castle" dimensions="">

<info
author="Artemis Loukritia Apostolou"
date="11/01/2011"
revision="1"
email="artemis_loukritia@yahoo.gr"
organization="University of Piraeus"
description="Castle"

/>

</world>

</abr>

Emopevo Pripa givar o optopdg evédg itemgroup péoa oto omoio Bo cvpmepingBodv ta didpopa. items
oV kéopov. Ia kGbe itemgroup sivor vroypewtikd va opicovpe €va dvopa, kabmbg kot To path yio to
vrml apygio (.wrl) oto onoio opilovtor ta items to onoio Ba cvpmepinEbovv oto itemgroup. Eniong
opilovpe €av Ba kKAnpovounbei oto REVE Worlds n copmepipopd tov aviikelpévov Onme pumopei va
opiletar omqv VRML (uéow my. and xdamowovg interpolators) opilovtog avdloyo pe to emibountod
anotéeopo. to tag “behaviours” pe tiun true 7 false avtiotoya.
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<itemGroup name="walls" location="models/castle/walls/walls.wrl" behaviours="false">

</itemGroup>

>t ovvéyeto opifovpe Ta AVTIKEILEVO LAG OOV aPYIKA SIVOVLE VOl OVOUO GE 0T, ZMLaVTIKO Pripa
o€ 0UTO TO oNuEio givarl 0 opLopds T KAAGNG ToL avTikeEvoL omov pmopel va eivon real v unreal. Otov
éva avtikeipevo opioteil g real tote to cvotnue vroloyiler To bounding boxX Tov kot £€Tol €vac
TPaKTOpag Umopel va o avtiinedel. OvclooTiKG Evag TPAKTOPUG CLYKEVIPOVEL TANPOPOPIEG Yo TOV
KOO0 Kot amd 0TS TIG TANpoPopieg e€dyetl cupmepdopato. Mg ovtdv Tov. TpdTo Pmopel kot vo Kivn et
N va “de” avrikeipeva otov KOGpo. o kabe oviikeipevo avtd mov pmopel va katoldfet givar to
bounding box tov ka1 étot voAoyilel Tov KeVO XMPO 0 OTOI0 VILAPYEL GTOV KOGHO KOl HEGO GTOV 0010
umopei va kivnBel. ‘Etot moapadeiypotog ydpn bv épovpe éva dopdtio og viml katd Ty omeikoévior tov
v, to REVE Worlds 0o mpénet va. opicovpe kdbe toiyo tov Egxmpiotd £101 ®OTE 0 TPAKTOPUG VoL gL
Eeywprotd bounding boxes yio kdBe toiyo kot va Bewpnioel Tov yhpo avipeoa Toug g kevo. Av opiloue
0AO TO dWUATIO G &va item tote owtd Oo mepikhedtay amd éva kou povadikd bounding box kot o
npdxropag Ba 1o exhppave g Eva ocvumayéc aviikeiuevo. Opilovrag évo avtikeipevo wg unreal to
ocvotua dev vroloyilel kaboAov bounding boxes kat 0 TPAKTOPAC OVGIACTIKA deV PALTEL TO. OVTIKEIEVL
aVTd. Oa TPETEL AV TOVIOTEL 68 AVTO TO GTUELD OTL 01 EMPAVELEG TAV® GTIG OMOiES KIVEITE 0 TPAKTOPaS Ot
npénel va opifovrar g unreal yoti dwpopetikd eykhofifeton péoa oe avtd to bounding box pe
OMOTEAEG LD VOL UMV Uopel va. Pyet.

<item name="BackWallR1"> <item name="FloorR1" class="unreal">
<virtualModel source="BackWallR1"> <virtualModel source="FloorR1">
<transform translation="0, 0, 13.5" /> <transform translation="0, -0.5 0"/>
</virtualModel> </virtualModel>
</item> </item>

AN\o xopaKTNPLOTIKG TO. omoio. opilovtat g owtd To onpeio eivar av to item Oa givon fit 1 fitcenter.
Eav éva item eivon fit tote 10 TOMIKO GVOTHHO CLVIETOYHEVOY TOL avotifeTol oTo choTnua
CLVIETOYHEVOV TOV KOGHOV, evd av gival kot fitcenter tote kat to odotua cvvietaypévav tov bounding
box Tov Ba evappovioTel e TO GVOTNO GLVIETOYUEVOV TOV KOGHLOV.

Méoa oto tag “item” Bo opicovpe kot to virtual model 6o amoddoovpe dNAEST OLOLIGTIKG TO
yapakmplotikd Tov physical aspect. OpiCovue to tag “virtualModel” dmov apykd mpémet vo vrodeiovpe
le oto source tov avtiotoro kOuPfo Tov item mov Béhovpe oto vrml apyeio. Téhog oto tag
“virtualModel” opiCovpe éva tag “transform” oto onoio opilovue to translation, to rotation kat to scale
ToVL KGOE item.
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Scene Tree

the floor and the ceiling

35 20 .5, 35 20 -.5, 355) —-20 .5, 35 -20 -.5, -35 20 .5, -35

-<¥- Viewpoint CAMERAL cHiidtent
5-<F Viewpoint CAMERA3 # room 1 contains 4 walls (2 of them are divided in 2 pieces).
< Viewpoint CAMERAS #the dinensions of walls are (X . 40 . 1)
@4 Novigationinfo E DEF  Rooml Transform {
-4 Transform walls
& children children[
- Transform Rooml = F [EYPIENINH Transfornm {
(-4 Transform Halll N children [
@ Transform Room2 i T“"ii?ﬁ u?z 0.15 0.5
@ Transform Hall2 children
& Transform Hall3 i api
Fance Appearance {
& Transform Hall4 (gt once drpmarence £
@ Transform Room3 diffuseColor 0.1 0.1 0.1
g“a"s“’"“ Roomd texture ImageTexture { url "Castle Brick.jpg"}
Transform Halls
geonetry IndexedFaceSet {
@ Tarsfomallp colorPerVertex FALSE
- Transform Room61 creasedngle 1
& Transform Rooms coord Coordinate {
-4 Transform Room? point. [
(-4 Transform Hall? -35 -20 .5, -35 -20
& Transform Room? 3 ]
& Transform Room8 coordIndex [
& Transform Room10 4015-1
7326-1
6204-1
2310-1
S
7645
1
¥
+
1
¥
1
¥
El DEF RightWallR1_1 Transform {
Routing Maj children [
R—L-E = Transform {
esources scale 0.18 0.15 0.5
File List X[ 4[> |\ wallswr

1< T |

Rearhs

VRML source node

6.1.2 MpopAnuara YrmmoAoyiopoU Bounding Boxes

InSN Cal2d RNTKR

To REVE Worlds divel otov xpriiot v €mAoyn TG OTTIKNG AIEKOVIONG TV vrodoyopevov bounding
boxes alld kon emmpdcOeTa oTOYKE R YioL OVTA TG TO PEYEDOS TOV. "Enetta Opme amd tov apyikd opiopd

oe VERL tov items cOpemva pe to moporive mopotnpiiinke ot dev frav duvatdg 0 VIOAOYIGUOG TmV
bounding boxes émwg kot Oo Empene.

View

Hide BBs

Wireframe BBs

Solid BBs

Hide APs

Show APs

Next VP

Previous VP

World origin (front-... | v

Turn left

Turn right

Look up

Look down

Roll left

Roll right

Cx

O [t [ €[ A [£] ¢ [wors ogin grontupsen iew, 0m) [+[» [&]a=S & [ [ €] & [B5] ¢ [wona onain rontap-sen view. 0m) [+] > [&]s[=S
Reset scone Lood scone [ Reload scane Reset scene Load scene Reload scene
Scene inspector View ] Edt Scene inspector View Ean
Debug body Help | About Debug body Holp About

4

REVE Worlds bounding boxes

Ipdto pag PAue sivor n agaipeon tov kéuPov Collision ov onoiot kdmoleg @opég dnpovpyovv
npoPApo otov vroroyoud twv bounding boxes. H apaipeon avtdv twv kOupmv dev pog ennpedlet
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KaBOAOL TNV TTOPOVGO EPAPHOYT KAOMDG apopovv oAANAETIdpacn ToL ¥pHot Ke Tov kdopo (navigation
XPNOTAOV) Kol OVGLOOTIKG dev TPochitovy Kkamown emmAéov mAnpoeopia. ‘Etot 6ho to. avTikeipeve Tov
Koopov Ba TpémeL vo. TpomomonBovy cOUE®VA LLE TO 0kOAovBo TapdadetyLa.

DEF Barrels Transform{

children[
Collision{
children[
DEF barrell Transform {
translation 0 0 0
children [
Shape {
appearance Appearance {
material Material {
diffuseColor 111
}
texture ImageTexture {
url "barrell.jpg"
}
}
geometry Box {size 1 11}
}
]
}
]
}
]

}

Apxik6g kopupog pe Collision
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DEF Barrels Transform{
children[
DEF barrell Transform {
translation 0 0 0

children [
Shape {
appearance Appearance {
material Material {
diffuseColor 111
}
texture ImageTexture { url "barrell.jpg"}
}
geometry Box {size 1 1 1}
}
]

}

TpoTtrotroinuévog ko6upog xwpig Collision

‘Enerta, and v apaipeon tov koéupaov Collision to npofinpoe tov vroroyiopod twv bounding boxes
nopapével. O Adyog yio tov onoio avtd evpPaiver givor yioti Baoer X3D/VRML specification dev eivat
duvat 1 e€ayoyn TAnpopopias Yo yewUETPIKA avtikeipeva tomov sphere, cylinder, box kol cone amnd
™mv otrypn) 6mov et Eekvioet To rendering g oxknvig ondte givan advvaro vo vrohoyiotei o bounding
box. ‘Etol and ™ ottypn) mov eoayBel otn oknviy éva avtikeipevo tomov my. box, givar addvoro vo
daPootei n Ty Tov mediov Size.

INa vo emAvBel ovtd to TpdPAnpa o Tpémet vo petoTpomovv OAo To Topandve geometry primitives
o¢ IndexFacedSets. ‘Eva IndexedFacedSet ovc1a0TiKé emitpénetl Tov OpIoHO TOV YEOUETPIKAOV 1310THTOV
TOV OVIIKEWWEVOV UECH €VOC GUVOAOD TOADY®OVMV T0 omoio. oynuatilovv 1o apylkd YEOUETPIKO
avtikeipevo. H teyviky avth givon yvmotn wg tessellation, n dnuiovpyio dniady evog oxfuatog amd éva
oHVOLO B0V peTa&l TOVG TOAYMVOV T, OTOIN ETOVOANLBAVOVTOL GUVEYMS YWPIS VL dNLOVPYELTE KEVOG
YDPOG KoL YOPIG AVTE VL EMIKOAVTTOVTOLL.

a tessellation of triangles /VW

a tessellation of squares

a tessellation of hexagons

Tesselations(mrnyn The Math Forum)

Y¢ éva IndexedFacedSet to kabéva amd ta enpépovg ToAdywva kabopiletat and pia Alota oty omoia
TEPLEYOVTAL Ol GUVTETAYHEVES GTOV TPLGOLAGTATO YMPO TOV KOPLOMV TOV, Kot 1] onoio amodnkedeTot oTov
koppo Coordinate. O képPog avtdg nepviel wg dpopo oto nedio coord. Emmiéov og pio GAAn Aiota
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amobnkevovol o1 KopvPég Tov Kabe Tolvymvov (medio coordindex). EmmAéov opiopata givar to solid pe
Tipég true M false mov xaBopiler to edv évag browser pmopei vo oyedidoel Kot Ti¢ 600 OWelg €vag
TOAYMVOV, TO CCW pe Tipég true i false mov xabopilet to €dv ta onueia mov kabopilovy Eva TOADYwWVO
B0, epaprooTovV apleTepOaTPOPa. 1 deEdatpoga avtictolyo, To colorPerVertex pe tuéc true 1 false mov
kabopilel Twg Ba epappoctodv Ta ypduata kot to creaseAngle oto omoio opiletar £va KOTOEAL Yiow TIG
YoOVieG TOL OMUOVPYOOVTOL amd TNV £VEoT dVO YEITOVIKOV TOADYOVOV. AV 1 yovid ovty &ivol
UEYOADTEPT OO TO KATOOAL TOTE B0 paivetol Kaboapd To onueio Evoong Tov 300 TOAVYOV®V EVD GE
Sl0popeTIKN TTEpimT®ON 1 Top avt Ba eival eEopaAvouévn.

geometry IndexedFaceSet {

solid TRUE

ccw TRUE

colorPerVertex FALSE

creaseAngle 1

coord Coordinate {
point[5201,520-1,5-201,5-20-1,-5201,-520-1, -5-201,-5-20 -1]

}

coordindex [
4015-1
7326-1
6204-1
2310-1
3751-1
7645

H petatporn avth yiveton péoow tov VRMLPad editor 0 omoiog diver v emthoyf yio yeopeTpieg
Tomov box, cylinder kot cone g petoTponng avTig.

ViEwpoInT AR
L e R N
Viewpoint CAMERA7 rotation 01 0 1.57
Viewpoint CAMERAS
Viewpoint CAMERAS children [
Viewpoint CAMERA4 Shape {
Viewpoint CAMERALL
Viewpoint CAMERALD
Viewpoint CAMERAL2
Viewpoint CAMERA3 ¥
Navigationinfo

3 TimeSensor TIMER
Transform tablel i

geometry Box {size 10 40 2}

& @ -E-E -

appearance Appearance {
material Material {
diffuseColor 0 0 0

L S ]

texture InageTexture { url "pus003.jpg"}

)

-E-E-E-B-F-6
Q

PES®
)

Worldinfo B
Y Background DEF door_lock AudicClip
Sound Loog

i

Copy

i

Fog } Find 'Box

e - | 3

BB b bbb LLLLYLA

Viewpoint CAMERAL
Viewpoint CAMERA2
Viewpoint CAMERAS
Viewpoint CAMERAS
Viewpoint CAMERA7
Viewpoint CAMERA9
Viewpoint CAMERAS
Viewpoint CAMERAY
Viewpoint CAMERALL
Viewpoint CAMERALO
Viewpoint CAMERAL2
Viewpoint CAMERA3
@ NavigationInfo
(@ TimeSensor TIMER
4.4 Transform tablel

+ [ Group

-4 Transform Windowl

o O o B O o O o

location 0 0 0 }

= DEF Doorl Tranmsform {

translation —40 5 4
rotation 0101

children [

Shape {
appearance i
naterial
dif]

¥

texture

i

geometry Bk

Replace...

Go To Definition of 'Box'
Next Reference of 'Box'

Preview Shape

Complete Word

Convert to IndexedFaceset
Convert to default IndexedFaceset

Metarpotrn o€ IndexedFaceSet péow VRML Pad
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File Edit View Debug Tools
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Help
DG & 2@ o~ | ¢ 4 % % | [ # Bl O [ R DE (S8 D%
Scene Tree | =
5 Worldinfo 5 DEF Doorl Tramsform {
=% Background translation —40 5 -35 !
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(5-<4- Viewpoint CAMERAS naterial Material {
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o k. Twpyog Avactoccdkng, to MadVrmlPad.bas 1o omoio evompordver T dvvardtnteg Tov
SAMPLE.bas tov directory “AddIns” tov-VRMLPad. I'ta. thv ¢pfion avtod tov extra plugin apoipébnke
10 anAd SAMPLE.bas kot aviikatactddnke and 10 kawovplo plugin. To MadVrmlPad.bas emuiéov
empémel 1o tessellation twv ceapdv Kot divel otov ypRotn v emhoyn vo opicel ta subdivisions,
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‘Etot éva avtikeipevo tomov geometry box 0o mpémer vo petotpomei cOUPOVO UE TO TOPUKATO
TOPAdEYLLOL:

geometry IndexedFaceSet {
solid TRUE
ccw TRUE
colorPerVertex FALSE
creaseAngle 1
coord Coordinate {
point [

geometry Box {size 1 1 1}

coordindex [
4015-1
7326-1
6204-1
2310-1
3751-1
7645

}

Mnyaiog kwdikag perarpotriig geometry box o€ IndexedFaceSet

Mg v mopandve odlayy ivor TAéov duvatodg o voroyiopdg Tav bounding boxes twv aviikeipévmv.
"Eva mopadetypo Qaivetal otV TopoKitd EIKOVa.

(@) REVE Worids (Department of Informatics, University of Piraeus) v1.43.5.750 (201010061746) - ba... = (0 [

& |c}'ﬁ| & [ A ]§>—| < |World origin (front-up-feft view, 30m)

BRI

Y |¢§$|<§ l A l§>J ] |Wom origin (front-up-left view, 30m)

MBI Y]

Reset scene

Load scene

Reload scene

Reset scene.

Load scene

Roost sl |

Scene Inspector

View

Edit

Scene Inspector

View

Edit

Debug body

Help.

About

Debug body

Help

About

I'qudﬁalvpd av-r]xmuévou Xwpig bounding box kai pe solid bounding box

dev gtvon mhvta cwotds. ‘Eva mopddetypa amoteAel To mopakdto avTikeipevo:

Opog Toapatnpovpe 0t evéd mhéov vroloyiCovrat ta bounding boxes twv items, o vroloyioudg avtdg
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roatup-aen view, J0m) > [B[aES & |8 QA ] ¢ [worm v ront s 1om e 0m) o2 [ AES
Ao

Lood scane Reboa scane Lot scoe Feteed scane

Desag oty o Aot e et

Mapadeiypara AdBog utroAoyiopou bounding box

O MabBog avtdg voroyiopog dev opeileTon o€ Kamowo bug tng TAATEOPUAG 1 OToi0 dEV EMTPEMEL TOV
cwoTd VIToAoYlopo Twv bounding boxes aAld og kT To omoio. emnpedlel To bounding box. Avtdg o
Taphyovtog Umopel TOAAEG Qopég va givar kot adpatog (TG TEPIGGOTEPEG POPES), Kat emnpedlel tnv
KoTavoun g yempetpiog Tov bounding box. Ta v e&axpifwon g awiag kdbe popd Oo mpémet va
TOPATNPHOOLLE TNV VAOTOINoN Tov KGbe item ot Vrml.

[o v Tpd TEPinTmOon, mapatnpodpe OtL To item givat dopnpuévo og e€Nc:

DEF rhomb_mechanism Transform {
children [
DEF colorbaseb Transform{
Translation 80 0 -105
Children [
DEF baseb Transform {
translation -0 -0.5 7
children[
DEF colorbase Transform{
Translation 310 -8 -167
children[

DEF - romssymbol_buttons Transform{
translation 383 -6 -258
rotation0 1 0 1.57
children[
DEF yellow_rom Transform{
children[
DEFy romsymba_but  Transform {

rotation001 0.8
translation -0 -0.5 0

Apxik6g TTnyaiog kwdikag item pe AdBog utroAoyi{opevo bounding box

Adventurous Agents in REVE Environment 32



Metatrruxiakn Aiatpin AtrooTéAou ApTtepig -Aoukpnria

Hapatnpodpe 0tL vIEdpyovy Tapo ToAAG translations (icwg mepiocdtepa. and ot Ha ypeidloviav) o
omoio. ypnoiporomdnkay yo v apyikn vAoroinon oce VRML dote ta aviikeipjevo va petakwvnfovv
otV oot Toug Béon. Avtd ta translations ta omoia £yovv ypnoionomOel yio avtdV TO oKORO (Ko Oyt
avtd mov £xouvv ypnowyorombel ya va torofetnbovv o1 kopPot tov item 610 cwoTd onueio) ivar Kot
Telelmg GypnoTol Kotd TV peETapopd Tov Koopov oto REVE Worlds xafm¢ otov opiopd tov KOGHov o€
Verl opifovpe ek véov to translation evdg item oto virtual model kot dev maipvel TAnpo@opia yio to
translation az6 to .wrl apysio. Avtifeta avti n TAnpogopia amd to .Wrl apysio oyetikd ue to translation
ePOcoV vIapyel avaykalel To choTUo Vo VToAoyicel To bounding box (cwotd amd TAELPAG TOL) e
Baomn o shape tov item xabmg kot o opiopévo translation. Apapmvrog ooy avty v Tpdedetn
mAnpogopio o bounding box vroAroyileton cwoTta.

DEF rhomb_mechanism Transform {

children [
Transform {
scale 0.2 0.20.2
children [
DEF colorbaseb Transform{
children[
DEF basebrhomb Transform {
children[

DEF  colorbaserhomb
Transform{

children[

DEF romssymbol_buttons Transform{
translation 05 0
rotation 01 0 1.57
children|

TeAik6g Trnyaiog kwdikag item pe AdBog utroAoyi{épevo bounding box

[ape tdpo vo e€erdoovpe v devtepn mepintmon AavBacpévov vroroyiopod tov bounding boxes.
Kat 6g avt) Vv mepintoon cupPaivel KOTL ovTicTor o He TV TPONYOOUEVT] TEPITTMGT, VILAPYEL ONANIT
KOTL OLOLOOTIKG adpoTo, To. omoio emnpedlel to bounding box. Avti v @opd dev emmpedletor 10
bounding box oloxAnpov tov avtikeévov adld pdvo kamolmv KOUPY Tov.

DEF blue_rom Transform{
children|
DEF b_romsymba_but Transform {
rotation001 0.8
translation 0 -2.5 7
children[
Shape {
appearance Appearance{
material Material {

Adventurous Agents in REVE Environment 33



Metatrruxiakn Aiatpin AtrooTéAou ApTtepig -Aoukpnria

diffuseColor 0.251 0.8784 0.8157

}

geometry IndexedFaceSet {
solid TRUE
ccw TRUE
colorPerVertex FALSE
creaseAngle 1
coord Coordinate {
point [
.3.3.15,.3.3-.15,.3-3
15,.3-.3-.15,-.3.3.15,

-.3.3-15,-3-3.15,-3
-3-.15

}

coordindex [
4015-1
7326-1
6204-1
2310-1
3751-1
7645

}

DEF blue_rom_sensor TouchSensor {}

}

Apxik6g TTnyaiog kwdikag item pe AdBog utroAoyi{opevo bounding box

Hapatnpovpe 6t 0 kOpPog blue rom €xsr 6vo0 moudud, Tov kKOpPo b romsymba but war Evav
TouchSensor. . Kafdg o b romsymba but opiler kdmoio translation, to amotélecpa givar va
AmOpLAKPUVOVTOL TO, Tod1d Tov (cuykekpuéva, to Shape) arnd tov képfo TouchSensor. Me dAla Aoy,
avti va givar ko 1o TouchSensor kot To Shape oty 010 0¢om, aveEdptnta pe to oo givar o, £(ovv
peta&d Toug pio-amdotacn 6on opilet to translation Tov b_romsymba_but. Kot avti ) @opd 10 cdhotnpa
vroloyiCel and mAevpdg Tov cwotd o bounding box tov item pe Bdon ta croygio mov Aappavet.

To npdPAinpa Advetat eqv-opicbei opBotepa to item otn VRML éto1 dote o kduPog blue _rom va €xst
évo, moudi, Tov kOuPo b_romsymba_but, o onoiog pe ™ ogpd Tov Ba Exel 300 mardid, Tovg kKOpBovg Shape
kot TouchSensor. Kabdg ot 600 tehevtaior eivar modid tov idov koépuPov Transform (tov
b romsymba_but), n oyetikiy 6¢om tovg dev emnpedletor and to translation tov. 'Etot, to chotnpo ToAD
o®wotd vrroroyilet bb pe Paon ) yeopetpio tov Shape kot povo, aveEdptnta and v T translation tov
koppov b_romsymba_but.
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DEF blue_rom Transform{
children[

DEF b_romsymba_but Transform {

rotation 001 0.8

translation 0-2.5 7

children[
Shape {

}

appearance Appearance{
material Material {
diffuseColor 0.251 0.8784 0.8157

}

geometry IndexedFaceSet {
solid TRUE
ccw TRUE
colorPerVertex FALSE
creaseAngle 1
coord Coordinate {
point [
.3.3.15,.3.3-.15,.3-3
.15,.3-.3-.15,-.3.3.15,

-3.3-15,-3-3.15,-3
-3-15

}

coordindex [
4015-1
7326-1
6204-1
2310-1
3751-1
7645

DEF blue_rom_sensor TouchSensor {}

]

}

TeAik6g Trnyaiog kwdikag item pe AdBog utroAoyi{épevo bounding box
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REVE Worlds (Department of Informatics, University of Piraeus) v1.43.5.750 (201010061746) - thomb_mechanism final.verl

0'%4@ | A IDI < lem origin (front.up-left view, 30m) ‘.,l > Iﬁl ﬂ'“’:‘]l%

Reset scene Load scene Reload scene

Scene Inspector View Edit

Debug body Help About

Item pg cwoT6 utroAoyi{épevo bounding box

AveEdpmto pe to mopamdve ou timers, sensors. kot Interpolators ypnoiwomolovvior hote va
KOTAGTOOV duvaTEG Ol OAANAETIOPAGELS LE TOV XPNOTN KATL TOL deV gival GTA TANICLO TNG TAPOVLGOG
UETOTTUYLOKNG StrTpiPng Kabdg OAEG AVTEG O EVEPYELEG avTi va yivovTal oo Kamolov ypnotn Ha yivovton
amo £va EVQLT TPAKTOPO. Kt 0L AAANAETIOPACELS GTOV KOGHO oo iat evEpyeio. Bo eEAEyyovtan and Evav
dAov gveun mpdxtopa. ‘Etol ot kopPor avtol eivor mwepirtol ko Oa mpénel vo agaipebovv and v
VRML. Ot povor timeSensors xat ColorInterpolators. ou omoiol ypnoipomomdnkav teld givor avtoi g
AAAOYNG YPpDUOTOS Kamolmy items ot omoiot dev TPOGoidovLY KATOW TANPOPOPIc. GTOVG TPAKTOPES KOl
OTAGL PN OLOTOONKAV Y10l VO ATOdMGOVV TEPIGGOTEPO PEVAIGILO GTOV KOGLLO.

Ot mopambve OUmg evépyeteg mapdro Tov EAvcay o TpdBANpe Tov vIoAoyiopol Tev bounding boxes
dnpodpyncav €va GAro, antd g mapapdpemong tov textures tov avtikewévav. Hapadeiypata avtng
™G TapapOpe®ONg divovial GTIG TaPAKAT® - EIKOVEG OOV KAOE €1KOVO OVTIGTOLEL GE JOPOPETIKN
TAEVPE TOV {010V AVTIKEWEVOL.

Mapapopewaon texture avTIKEIJEVWV JE apXIKO geometry TUTTOU bOoX
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w @=® e

I — o —— T 1

Mapapdpewon texture avTiKEINEVWV JE APXIKO geometry TUTrou-cylinder

H napopdpeoon avtr givarl puoiky enintmon tov tessellation kabbg £xovpe alhagel v didTaén TV
Kopueov, tov faces k.t.A.. T v enilvon avtod ToL TPOPANUATOG TPOTAONKAY GVO TEYVIKES, AVAAOYOL
pe o apywd geometry type tov kéOs item. ‘Etotyio. geometries tomov box ypnoponombnke n teyvikn
tov textureCoordinate ot yio geometries tomov cylinder, sphere kot cone ypnoonodnke 1 TeyVIKn T0L
textureTransform.

"Eva texture opiletol o€ éva 5160100T0TO. GOGTNO GVVTETAYUEVOV (S,1) pe €0pog and 0 émg 1 Kot 6TIG
dvo dootdoeig. O kopPog textureCoordinate 6éyetat £vor 6OVOAO oNUEIDY TOL 31631GGTATOV KOGUOV Y10
vo. kabopioel Tov Tpomo e Tov omoio epapudletor £vo texture og éva IndexedFaceSet. Eqv dev éxet
oplotel 10te (0w dMAadN Kot 6TV mEPImTOON pag) Tote To texture epopudleTol 6To YE@UETPIKO LOG
avTikeipevo mg ovvoko. Opilovrag opmg tov kouPo avaykalovpe o texture vo epoppootei ot kabe face
TOL GYNLLOTOG AVAAOYQ LE TIG GUVTETOYUEVEG OV opilovpe otov KOpuPo. H cdviagn tov koppov givar n
a6 ovon:

TextureCoordinate {

[]

texCoordindex-[]

O koppog point déyetor mg OPIGHA TO GHVOAO TOV SVGIECTATMV GLVIETAYUEVOVY 0L 0T0ieg Kabopilovv
v emeypévn meployn. H oepd tov onueiov eivar oxetc| ko Ba mpénet va opiletar de&dotpopa e
Eexwvavtag pe mv-omd Vv apyn oote vo dwrnpndel o mpocavatolicpdg tov texture. Eav to onpeio
ekkivnong sivar dlopopetikd tote 10 texture nepiotpépetar katd molhamidoia tov 90°. H mapovsioon
TV onueinv o pia 0e&lootporn KatevBuvon Ba £xel ¢ amotélesa TV avamapdctaot tov texture. ITo
ovykekpéva ya £vo. IndexedFaceSet 1o oovolo twv onpeiov Ba npénet vo tauptdlet pe Tov aptdud tov
CUVIETOYUEVOV Ol OMOIEC YPNOONO00VTaL Yo, Tov oplopd evog face, evd av ypnoyomolodvtat
noAlomAG, faces tote 0 apBudg Tov onpeiov o npénet va cuuP®VOLY HE Tov apBud TOV onueinv Ta
onoio ypnoonomdnkay yo tov opiopd tov kabe face. O apbpds Tov onpeiov otov kéuPo Ha Tpimet va
givat Tovldytotov icog pe tov aplBpd Tov onueiov tov face pe tov peyaivtepo apbpd onueiowv. Eqv o
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kopPoc texCoordIndex éxet tipég T0te 01 TIEG AVTOV TOV TEdiov Kabopilovv Tovg deikteg TV Points Tov
TextureCoordinate ot onoiol ypnooroovvtat yio vo kabopicovv v emhoyn tov kdOe face. Avrifeta
€av o kOpPog etvar kevog tote ypnoonoteitor to edio coordindex tov IndexedFaceSet yio va kabopicet
TOLG deiktec. Xt O1KT| pog mepintwon éxovv oplotel Tipég otov kopuPo texCoordindex kot ot yeopetpieg

&youv petatpomel GOUEOVO LLE TO 0KOAoVBOo TapadetypLo:

geometry IndexedFaceSet {
solid TRUE
ccw TRUE
colorPerVertex FALSE
creaseAngle 1
coord Coordinate {
point [
5.5.5.55-5 5

-5.5,5-5-5,-55.5
-55 -55-55-5
-5-5

}

coordindex [
4015-1
7326-1
6204-1
2310-1
3751-1
7645

geometry IndexedFaceSet {
solid TRUE
ccw TRUE
colorPerVertex FALSE
creaseAngle 1
coord Coordinate {
point [

}

coordindex [
4015-1
7326-1
6204-1
2310-1
3751-1
7645

texCoord TextureCoordinate {
point[10001101]

}

texCoordindex[ 0132-10132-101
32-10132-10132
-10132-1]

}

Mnyaiog kwdikag diaxeipiong texture geometries apxikod TUTToU box
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A ParallelGraphics Cortona Control

|® = (B ©~© @ ~Q
Item apyikoU geometry box pe diopOwpévo texture

Onwg npoavapépbnke yio. geometries tomov cylinder, sphere koi cone ypnoyonombnke 1 texvikn Tov
textureTransform. Avtdg o koppog mpocapudletor péco otov KopPo Appearance kKot exttpEmel amlog
YEOUETPIKOVG LETOCYNUOTICLOVS OTIG GUVIETOYHEVEG Tov- textures ommg eivar alhoyn KAipokoc,
mepLoTpoen kot petatomion. H ovvraén tov kopPov eivar n axdrovdn:

[d1aitepa onpaveiky ivon T Tov mediov center kabmg kabopilel To KevIpkd onpeio amd To omoio
O Eexvioel ) odkayn) Khipakag Kot 1 mepiotpoen. Otav ypnoipomotovvtot Ora ta TEdic 6€ GUVOLAGUO
Tote TO textures mpocapuoloviar og eENG: TPAOTO YiveTol aAANYT KALOKOG KOl GTNV GUVEXELN
meploTpéPovTal pe Péon to center kot téhog petatomifovol.

ZOUEMVO LLE TO TOPOTOV®-0L 0ALaYEG TTOV YPELAGTNKE Va Yivouv oto gevmetries pog gaivovtat 6to
TOPOKAT® TAPEOEYLLOL:

appearance Appearance {
material Material {

appearance Appearance { diffuseColor 000

material Material {

diffuseColor 000 ¥

texture ImageTexture { url "barrell.jpg"}

textureTransform TextureTransform {
scale 1 0.98

} rotation 1.57

center 252.5

}

texture ImageTexture { url "barrell.jpg"}
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translation 0 0

}

Mnyaiog kwdikag diaxeipiong texture geometries apyikou T01ToU cylinder, sphere i cone

A ParallelGraphics Cortona Control

©- © -0 — "0

Item apxikou geometry cylinder pe diopBwpévo texture

Ye ovtd To onueio éyovpe ipaote og Béom va opicovpe dha to items tov kdopov pe virtual model
representation kot cwotd vroloyiopd GAwv Tov bounding boxes, viomowbviog £Tot évav TANPN GG
oTaTIKO KOGO.

6.2 Access Model Definition

6.2.1 Opiouog

Endpevo Brpa ivon o opiopdg tov Access Model tov items yio va tpocBécovpe mAnpopopio oyetid e
TNV AVOTOPAGTACT) TNG AETOVPYIKOTNTOG TOVG. Me BAon avt TV AELTovpyIKOTNTA Ot S1APOPOL EIKOVIKOL
TPpaKTopeg 6ToV KOGHO Ba givarl o Bon va adiniemdpdoovy pe avtdv. Ovotlootikd to access model yi
TOLG TTpdKTOpES efvat OTL KOt 0L SeNnsors ywo tov ypiotn ot VRML.

¥t0 REVE Worlds yw vo. opicovpe v Aettovpyikdtnta evdg item Ba mpémer va opicovpe éva
accesspoint. Kabe accesspoint avtiotoryei 6 éva cuykekpiévo item kot emopévmg ot S1aoTAGELS TO, 1
kotevBuvon ko 1 B€on Tov givar cuvdedepéveg e TV dopn Tov kabe item.

INa va opicovpe to access model evdg item, mpocdiopilovpe to item kot o avtd opilovpe pio Sopn
access model n omoia dev-£xet attributes kot péoa og avty opifovpe Ta accesspoints to onoio pmopel vo
etvar ko Tavo and évo. Kdabe accesspoint opileton amd éva dvopo “name” kot omd Eva kopPo “node” o
omoiog To cVVOLEL- e TNV dopun tov item (umopei va givon gite ohdxkAnpo item gite kOpPog Tov) Kot pe
avTdv TOoV TPOTO aTodidovTol 6To AcCesspoint ot puotkés W10TNTES 0L 0MoiEg TEPLYPAPNKAY TOPOTAV®D Ot
omoieg ene1dn dev avabitovial o avtd aAAd ATOKTOVVTOL OO TNV GLGYETION LE TO IteM mapoapévouy Kat
CLVEXDG EVIHEPOUEVEG OvALoya Le To animation to omoio Ha ektedécel To item.

To accessspoint épme and poévo tov dev opilel To €idog TG AsitovpykOTNTAG TNV oMo £xel To item.
TNa vo Tpoodiopicovpe avth v Asttovpyikdtnta Bo mpémer va opicovpe pia function. Kabe function
opiletat oo £va dvopo “name”, pio kKhdon “class” n omoia maipvel Tipég avipeso and Tpeic KAAoEL oL
onoieg Ba avorlvBodv mapakdtom Kot ot onoieg opilovv akpimdg mow Ba glvar 1 AEITOVPYIKOTNTA TOL
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OVTIKEWEVOD, Kol 0Td VOl GUVOAO TOPOUETP®Y “args’ ot omoieg €ival amapaiTnTEG Y10 TNV OPYLKOTOINCoN
™G GLVAPTNONG.

<item name="door7">
<virtualModel source="Door7">
<transform translation="30.5 0 -10" scale="0.72 0.47 1" rotation="01 0 1.57"/>
</virtualModel>
<accessModel>
<accessPoint name="Door7_access_p" node="Door7">
<function
name="translate"
class="reve.scene.item.access.function. AccessPointTranslateFunctionL1"
args=""
/>
</accessPoint>
</accessModel>
</item>

Opiopodg Access model

Onwg npoavapépape kabe cuvaptnon “function” tov access Model pmopei vo Aafet Tipég and tpelg
SLPOPETIKEG KAACELS, OVAAOYQ LE TO €I00G TNG AELITOLPYIKOTNTOS (LETATOMION, TEPLOTPOPT KTA) KOOMDG
KOl 0vaAoYaL LE TO av 1) AErTovpykOTTA €QOPUOLETAL GE OAOKANPO TO item 1| o€ kdmolov koufo Tov.

H mpdtn cvvaptnon n omoia ypnoiponomdnke sivon n AccessPointTranslateFunctionLl 1 omoia
XPNOWOTOLEITAL Y10, HETATOMION OAOKANpwV items pe Pdon to-accesspoint tovg. o v Aettovpyio g
dev givan amopaitnTog 0 oplopoS arguments yio v apyKonoineT g cLVAPTNGNG.

<item name="Door1">
<virtualModel source="Door1" fit="true" fitCenter="true">
<transform translation="-4.9 0 5.5" rotation="01 0 -1.57"/>
</virtualModel>
<accessModel>
<accessPoint
name="moverDoor"
node="Door1">
<function
name="moveDoor"
class="reve.scene.item.access.function.AccessPointTranslateFunctionL1"
/>
</accessPoint>
</accessModel>
</item>

AccessPointTranslateFunctionL1

Me tov opiopd accesspoint kou AccessPointTranslateFunctionLl oto item Doorl kdfe gikovikdg
TPAKTOPAG UMOpPel va €pappocel PeToTomon oto item kdvovtag attach oto item, smidéyovtog to
accesspoint kot SpdVTAG TAV® TOL.
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attach leftHand Door1 moverDoor
select leftHand move moveDoor
act leftHand move -2.5,0,0, true

‘EAeyxog accesspoint pe AccessPointTranslateFunctionL1 amwé debugbot

(O] €[4 8] ¢ [weraoramrenpie e om

018 L6 1 T e v oo o o T 1A
] —— I

e [
P - —

Apdon debugbot og accespoint pe AccessPointTransléteFuncthHLl

Resatscemn | Load scene | Hnkood wane
| Scene nspector 1 View | Eon

ik

To REVE Worlds emumpdcbeta mpoo@épel tny -duvatdTNTO. TOL «YXEPOKIVIITOU» EAEYXOVL TV
accesspoints péom tov Scenelnspector mpooeépovtag €161 peyaAdTEPO EAEYYO KL EVKOAIQ.

| %) SimpleAccessPoint Inspector - mov...

REVE scenegraph and node details

¢ Item "Door1” a Map (SimpleAccessPoint)
©= Transform "_ROOT_Door1” 1 executable...
o [ SemanticModel (Semantichodel)
¢ [£]AccessModel (AccessModel) Executable and arguments:
¢ [ AccessPoint "moverDoor” (SimpleAccessPoint)
D Function "<function name not yetimplemented=" (AccessPointTranslateFunctionL1) ZI [moveDoor l v ’
Field Value Class "AccessPointTranslateFunctionL1"
Class AccessModel
Package reve.scene.item.access String |.2‘5'0‘0 |
Hashcode eb98b9
LINE_DELIMETER String [true |
SYMBOL_TERMINATOR X ‘
PSR_TERMINATOR - | Execution completed..
toString reve.scene.item.access AccessModel@eb98b i Execute action returned true
l Lock I l Execute l ’ Refresh I ’ Close \
[S =3 o

‘EAeyxog Twv accespoint péow Tou Scene Inspector (AccessPointTranslateFunctionL1)

H devtepn ovvaptnon n omoio ypnowomomdnke givor n AccessPointRotateFunctionLl 1 omoia
xpnoonoteital yio teploTpoPn oAdKANpoV items pe Baomn to accesspoint tovg. o v Aertovpyio Kon
VTG dev ivar omapait)Tog 0 0PIGHOG arguments yio Ty apykoroinon g cuvapTNoNS.

<item name="door4a" fit="true">
<virtualModel source="Door4a">
<transform translation="23.5 0 -3"/>
</virtualModel>
<accessModel>
<accessPoint name="Door4_a_access_p" node="door4_acylinder">
<function
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name="rotate"

class="reve.scene.item.access.function.AccessPointRotateFunctionL1"
args=""

/>

</accessPoint>
</accessModel>
</item>
AccessPointRotateFunctionL1

attach leftHand door4a Door4_a_access_p
select leftHand turn rotate
act leftHand turn 0,1,0,1

‘EAeyxog accesspoint pe AccessPointRotateFunctionL1 amré debugbot

|
1 Hew

Apdon debugbot og accespoint-ye AccessPointRotateFunctionL1

| %] SimpleAccessPoint Inspector - Doo... = E

REVE scenegraph and node details
¢ Item "doorda”
o~ Transform "_ROOT_door4a™
o~ [ SemanticModel (SemanticModel)

3 ﬁEccessModel (AccessModel)

o~ [ AccessPoint "Door4_a_access_p" (SimpleAccessPoint)

Map (SimpleAccessPoint)
1 executable...

Executable and arguments:

rotate I 'I
Field | Value
Class |AccessModel " 2 2 "
Package e Class "AccessPointRotateFunctionL1
Hashcode 1ebde3 .
LINE_DELIMETER String |0,1,0.-1 l

SYMBOL_TERMINATOR
PSR_TERMINATOR 5 )
toString reve.scene.item.access.AccessModel@1ebde03

Execution completed...
Execute action returned true

" Lock H Execute H Refresh H Close ‘

‘EAgyxog Twv accespoint péow Tou Scene Inspector (AccessPointRotateFunctionlL1)

H tpitn o tekevtaio ovvapmon 1 omoia ypnoiponomOnke givar 1 X3DFieldFunctionLl n omoia
xpnoonoteitat yio vor petaPaAet o GUYKEKPYEVT TIUN OE €VA GUYKEKPLEVO eSO EVOG CUYKEKPILEVOD
koppov oto virtual model, dedopévov Ot M TN avty eivar eyypaywn. H ocvvdptnon avth
YPNOWOTOMONKE GTNV TAPOVCO UETATTUYLOKY STPPn Kupiwg Yo va amoddoel AEITOVPYIKOTNTO G
KOpPovg TV drapodpmv items. Tto medio “args” dnAdvovpe kaOs Ppopd To £idog NG AsttovpykdTnTaC,
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<item name="chest_room4">
<virtualModel source="chest">
<transform translation="4.7, 0, -11.2" rotation="0 1 0 1.57" />
</virtualModel>
<accessModel>
<accessPoint name="chest_r4_open_access_p" node="top">
<function name="rotate"
class="reve.scene.item.access.function.X3DFieldFunctionL1"
args="rotation"
/>
</accessPoint>
<accessPoint name="chest_r4 _open_access_p2" node="top">
<function name="translate"
class="reve.scene.item.access.function.X3DFieldFunctionL1"
args="translation"
/>
</accessPoint>
</accessModel>
</item>
X3DFieldFunctionL1

attach leftHand chest_room4 chest_r4 revealmap_access p
select leftHand use rotate

act leftHand use -1,0,0,1

"EAeyxog accesspoint pe X3DFieldFunctionL1 amé debugbot

Detug oty s Duteg tosy

Apdon debugbot o€ accespoint pe X3DFieldFunctionL1

Adventurous Agents in REVE Environment 44



MetatrTuxiaki AlaTpipn AtrooTéAou ApTepig -AoukpnTia

| £ SimpleAccessPoint Inspector - ches...lw

Map (SimpleAccessPoint)

REVE scenegraph and node details . . 1 executable...
[T & Transform *_ROOT_chest_room4 [<]
¢~ (] SemanticModel (SemantichModel) Executable and arguments:
¢ [C7lAccessModel (AccessModel) r — T
o~ [ AccessPoint "chest_r4_open_access_p" (SimpleAccessPoint) rotate v
o= [ AccessPoint "chest_r4_open_access_p2” (SimpleAccessPoint) L
o= [ AccessPoint "chest_r4_revealmap_access_p" (SimpleAccessPoint) ; Class "X3DFieldFunctionL1"
o~ [ AccessPoint "chest_r4_map_p" (SimpleAccessPoint) [+] &
Field Valio I SFRotationWrapper |-1,0,0,1 ‘
[Class _A"-.ccesslllrodelr '_ 7
|Package _‘[eve scene.item.access | Execution comp[etedm
Hashcode b1a9a8 .
[LINE_DELIVETER T 1 Execute action returned true
[SYMBOL_TERMINATOR . | . 1 r 1T
[PSR_TERMINATOR f | | Lock || Execute Refresh || Close
{toString [reve.scene.item.access.AccessModel@b1a9a8 i e === = L L

"EAegyxog TwV accespoint yéow Tou Scene Inspector (X3DFieldFunctionL 1)

6.2.2 NMpopAnuara Eqpappoyng Functions oTov K6OHO pag

Metd tov optopd tov access model mapatnprbnke 6t ta items M ot kOuPor Twv-items ot owoiot Empene vo
TEPLOTPAPOVV deV TEPIGTPEPOVTAY e BAom To KEVTPO TOL item 6mmg owto eiye oprotel oty VRML odld
pe Bdon to kévipo tov item/kdufov cOUE®VE, pe TO TOMIKO GOOTNUE GLVIETAYUEVOV. OUCI0CTIKA
dnAadn o képPog center amd v VRML dev kinpovoueitavnepvaet ato REVE Worlds.

REVE Word: (Department of Inton of Praeus) VL4375 I1010061746) - rotaton, coner ftem_inmisest

obug body e About

YmroAoyiopog Tou kévipou Tou item atrdé To REVE Worlds

[Na v eniAvon avtov oV TPOPANLATOC EXPETE VO LETAGYNLLATIOTOVY KOTAAANAQ TO OVTIKEILEVO OTN
VRML é161 date pe v mpochnkn €vog Kotvovplov KOLPOL VoL LLETATOTIOTEL TO KEVTPO TOV OVTIKELEVOL
1pog 10 onpeio to omoio BEAovuE va gival To kavobplo kEvepo Tov avtikeyévov oto REVE Worlds. Ta
10 MOyo avtd 1.y, Yoo évar item mépta 610 onueio TPpog To omoio BELOVUE VO HETATOMIGOVE TO KEVTPO
tonoBetovpe Eva kavovplo KOpPo o onoiog mailel Tov pOLO OLGLUGTIKE TOV PEVTEGEOMV L0 TOPTAG KOt
TO KEVIPO TOL KOWOVPLOV item pe dVvo kopPovg modid miéov petatomiletar mpog avtdv Tov KOUPO
pocdidovtag €tot peaAiopd 6Tov Kocpo. O kavodplog avtdg kOpUPog ival ovolaeTIKG KPUUHEVOS 0TV
aKpn TOL apYKOL- KOUPOL-1 TO HéYeBOg Tov givar TOAD LKPO Yo Vo TO AVTIANQOTOOLE 1 KPUPETAL OTIG
evioelg pe G items tov kKOGov omdTE dev dNUIOVPYEL KOO0 0leONTIKO TPOPANUA GTOV KOGUO HOC.
Mo avolvtikd to apywkd item doorda éxel £va maudi tov kopfo doord_aa

DEF Door4a Transform {
children [
DEF Door4_a Transform {
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children[

Transform {

center 1.500

scale 0.07 0.150.3

translation -0.50 0

children [

DEF door4_a Shape {
appearance Appearance {
material Material {
diffuseColor 00 0

}
texture ImageTexture {url "pue017l.jpg"}

}
geometry IndexedFaceSet {
solid TRUE
ccw TRUE
colorPerVertex FALSE
creaseAngle 1
coord Coordinate {
point [
7520.57520

-5, 7.5 -20 5,
7.5-20-5,-7.5

20 .5,-7.5 20 —
.5,-75-20 5, -

7.5-20-5

}

coordindex [
4015-17326-1
6204-12310-1
3751-17645
]
texCoord TextureCoordinate {
point[10001101]
}
texCoordindex[0132-10132
-10132-101
32-10132-1
0132-1]
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Apxiko6 item Door

Mo va peTapépovile To KEVTIPO TOL TOPATAVED OVTIKEWWEVOD YPElaleTol va TPocHEGovLE EVay OKOUT
moudi, Tov kopPo doord_acylinder

DEF Door4a Transform {

children [
DEF Door4_a Transform {
children[
Transform {
scale 0.07 0.15 0.3
translation-0.50 0
children [
DEF door4_aa Shape {
}
]
}
]
}

DEF  door4_acylinder Shape {
appearance Appearance {
material Material {
diffuseColor 000

}

texture ImageTexture { url "pue0171.jpg"}
}
geometry IndexedFaceSet {

solid TRUE

ccw TRUE

colorPerVertex FALSE
creaseAngle 1
coord Coordinate {
point [
.1-2.90,.0951057 -2.9.0309017, .0809017 -2.9
.0587785,.0587785 -2.9 .0809017, .0309017 -2.9

.0951056, 3.26795e-8 -2.9 .1, -.0309017 -2.9
.0951057, -.0587785 -2.9.0809017, -.0809017 -2.9

.0587786, -.0951056 -2.9 .0309018, -.1 -2.9
6.5359¢-8, -.0951057 -2.9 -.0309016, -.0809017 —
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}

coordIndex [
0193920-1
102021-1
212122-1
322223-1
432324-1
542425-1
652526-1
762627-1
872728-1
982829-1
1092930-1
11103031-1
12113132-1
13123233-1
14133334 -1
15143435-1
16153536 -1
1716 36 37 -1
18173738-1
19183839 -1
39383736 3534 3332313029 2827 262524232221

¥

20-1

2.9 -.0587785, -.0587786 -2.9 -.0809016, -.0309018
-2.9 -.0951056, -9.80385¢-8 -2.9-.1, .0309016 -2.9
-.0951057, .0587784 -2.9 -.0809018,.0809016 -2.9
-.0587786, .0951056 -2.9 -.0309018, .1 2.9 0,
.0951057 2.9 .0309017, .0809017 2.9.0587785
.0587785 2.9 .0809017, .0309017 2.9 .0951056,
3.26795e-8 2.9 .1, -.0309017 2.9 .0951057, -
.0587785 2.9 .0809017, -.0809017 2.9.0587786, -
.0951056 2.9 .0309018, -.12.9 6.5359¢-8, -
.0951057 2.9 -.0309016, -.0809017 2.9 -.0587785, -
.0587786 2.9 -.0809016, -.0309018 2.9 -.0951056, -
9.80385e-8 2.9 -.1,.0309016 2.9 -.0951057,
.0587784 2.9 -.0809018,..0809016 2.9 -.0587786,
.0951056 2.9 -.0309018,000

012345678910111213141516171819
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TeAik6 item Door

Me ot v d16pBwon mALov 1 petatomion yivetat pe Aot To Kovovuplo KEVTPO:

* REVE Worlds (Department of Informatics, University of Piraeus) v1.43.5.750 (201010061746) - rotation_center_item final.verl

O|d(& ‘;i :@‘ ] ‘Worm origin (front-up-left view, 30m)

Reset scene Load scene Reload scene

MEEIEYEESS

Scene Inspector View Edit

Debug body Help About

MepioTPOPR WG TTPOG TO KAIVOUPIO KEVTPO

Mg tov 10 axpifdg tpémo avtpetonilovpes kot KOpPovg tov items mov avietonilovy to 310
npoPAnpa, Tpocbitovtag éva emmAéov maidi 6to KOpPo/mandi tov item/node.

MepioTpo@n KOPBOU item WG TTPOG TO APXIKO KAl TO TEAIKO KEVTPO
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Téhog i  Poaowkn  dweopd  peta&d  tov  AccessPointTranslateFunctionL1 Ko
AccessPointRotateFunctionL1 pe v X3DFieldFunctionL.l m omoio Opmg pmopel va TPOKaAECEL
TpOPANUa peoopod 6TOV KOGHO Mag givarl OTL ot 600 TPdTEG KOTG TNV StdpKelo Tov animation
petotoniCouy N TEPIGTPEPOLY avTioTorya To item amd TV apyikr Tov 0o TNV TEMKT 6TASIKA, EVD 1|
tedevtaio petortomiCel | meploTPEéPeL Tov KOUPo Tov item katevbeiov oty telikn tov Oéom. Ta v
EMIAVOT AVTOV TOV TPOPANIATOC WTOPOVLE VO, EPAPUOCOVUE TOAES SAOOYIKEG UIKPEG UETOTOTICELG 1)
TEPIOTPOPEG GO TNV APYIKT OTNV TEMKT B€01 £T01 OOTE VO ONovpyEiTal TO EPE TG OTASIAKNG Kiviong.

6.3 Semantic Model Definition

6.3.1 Opiouog

To televtaio B Y100 THY OAOKANP®ON THG OVATAPAGTOONE TOV KOGHOL &ival 0 0piopdg Tov semantic
model, n ovarnapdotacn dniadr g TAnpogopiag N onoia eivor drabéoyun wpoc avtiAnyr. H dwbéoun
avT TAnpogopia avoroaplotdtor pe ocvpporo kdbe évo amd ta omoia mepKAeiel KOs @opd kdmolo
ocvykekpyévn mAnpoeopion y to item. KdaBe item pmopei vo mepilappdvel omepiopioto apOud
ouupor@V.

Mo vo opicovpe o semantic model, mpoodiopifovpe to item oto omoio HBENovpe va mpooBéoovpe
TAnpoeopia kot Tpocbitovpe og owtd Evav kopPo semanticModel o onoiog dev £xet opiopata. Opilovtag
évav kopPo semanticModel ywo éva item, to cvotpo vroloyilel Yo avtd téccepa cOUPor, pE
TAnpoopio oxetikd pe to item kot v KAGon otnv onoio avikel, 1 0601 TOV, TOV TPOGAVATOMGUO TOV
Ko o péyebog Tov bounding box mov to mepuckeiel. Endpevo Prpa eivar o opiopds cupuforov tépa omd
avtd wov opiovrar by default to omoia avorapiotodv mpdobetn mAnpogopio v onoio yperaldpoorte.
Mo vo opicovpe éva emmiéov ovpPoro Yo €va item mpocOétovpe évav koéuPo symbol péco oto
semanticModel tov item xat opilovpe éva Gvopa name yio avtd. Mropodue TPOUPETIKG 6€ AVTO TO
onueio va opicovpe évav kouPo node otov omoio avrtictolyel To ocvuPfolo kot o oroiog givor gite sivar
oMOKANpO TO item eite givon kOpPog Tov item. Tt cvvéyein Tpémel va opicovpe Tov KOpPo arguments tov
oupfoiov, omoiog amoteAgital amd TOV. TPOSOOPIGHO TG KAAoTS 1 omoia Ha ypnoipomomel kabmg amd
T HedOUEVA apyYIKOTOiNoNG “args”. Xtn GUYKEKPIUEVT] HETAmTUYLOKY OloTpiPr| €xel xproyomombel pio
pnévo kAGon amod Tig 600 GLVOMKA TIG omoieg mapéxel n-avomapdotacn REVE, n X3DConnectorLl. Zta
dedopéva apykonoinong g “args’ opilovpe to €idog g mAnpogopiog v omoicn BEAovue vo
AVOTOPOCTHCOVLE Kol 0€ TEPImTmon Omov. dev Eyovpie opioel mponyovpévms tov Koppo node opifouvpe o
avtd 1o onueio tov kdéuPo o omoiog avtictorei oto virtual model kot otov omoio amodidovue TNV
mAnpogopia. Kabe @opd mov vmépyet xdmolo petoforry otnv Ty Tov cvpPdiov TOTE M TWH TOL
EVILLEPDVETOL OV TOLLOTOL.

<item name="table5">
<virtualModel source="table5">
<transform translation="17 0 -11.9"/>
</virtualModel>
<semanticModel>
<symbol name="table5_symbol_translation" node="t17a">
<argument
class="reve.scene.item.semantic.argument.X3DConnectorL1"
args="t17a, translation"
/>
</symbol>
</semanticModel>
</item>

Opiopog SemanticModel
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To REVE Worlds pog emtpénel yio mepiocdtepn ukodia va éxovue mpocPacn ot TWEG TV
ouuPorV kabmhg pHécw otov scenelnspector divetan TpdcPacn otov semanticlinspector 6mov pmopove
VoL SOVLE CLYKEVIPOUEVES TIG TIHEG OADV TV GLUUPOA®V gvag item.

y
|| Semantics Inspector - reve.sce...@@d_hj

item =
chest_room4
real.general
location
chest_room4
REVE scenegraph and node details 4.7,00,-11.2 [
¢ =8 icModel (SemanticModel)| = .

o~ [ Symbol "item” (GenericCompoundSymbol) orientation

- [ Symbol “location” (GenericCompoundSymbol) chest room4

o (- Symbol "orientation” (GenericCompoundSymbol) 0.0, 1._0 0.0, 1.57

o =9 Symbol "dimensions" (GenericCompoundSymbol) e

o~ [ Symbol "chestr4_open__symbol" (GenericCompoundSymbol) ER 3
dimensions

o [ Symbol “chestr4_open__symbol2” (GenericCompoundSymbol)

o~ [ Symbol "chestrd_in_up_symbol" (GenericCompoundSymbol)

o [ Symbol "chestr4_Hidden_map_symbol” (GenericCompoundSymbol)
o~ [ Symbol "rectangle_color_symbol” (GenericCompoundSymbol)

chest_room4
1.0400003, 0.7203424, 0.62000006

[« Tl

chestr4_open__symbol

. Field Value
Class Sem | chest_room4
Package reve.scene.item.semantic 0.0,1.8,0.0
Hashcode a275d8 3
LINE_DELIMETER [
SYMBOL_TERMINATOR : | | [chestr4d_open__symbol2
PSR_TERMINATOR ~| chest_room4
0.0, 0.0, 1.0, 0.0

chestrd_in_up_symbol
chest_room4
0.0, 2.5, 0.0

Refresh Close

Semantic Inspector

Ocwv agopd v mapodoo. LETOTTUXOKN dtpin opiopds cvpPforev ypnoipomomdnke ®ote vo
vrapyet Stbéciun TANpoPopia Yl TOVG TPAKTOPES TOL KOGUOL GYETIKA Le TV 0€om Kot TNV peTatomion
N mepoTpoen KOpPmv toV- items, kabhg kot mAnpopopio oxetikd pe 1510TTeg TOV items ommg
TOPASETYLATOG APV TO (PO, KGTotov-item.

Ye avtd 1o onueio émerto Ko amd Tov opiopd tov semanticModel £xsr ohokAnpwbei o dopukds
TPOGAIOPIOUOG TOV KOGHOV HOG, €VOG KOGUOL O OTOiog €ivol TANP®S AETOVPYIKOS Kol TEPO 0o
PEAMOTIKOG TapEYEL OAEG TIC QmOPAITNTEG TANPOPOPIEC GTOVG TPAKTOPES DGTE VO UTOPEGOLV VL
aAAnremidpdoovy. O TApNG 0plopdg evAg item cOpE®VO e TO TOPOTAVED amEKOVICETOL OPECME UETA.

<item name="rhomb_mechanism">
<virtualModel source="rhomb_mechanism">
<transform translation="42.5 0 -11.5"/>
</virtualModel>
<accessModel>
<accessPoint
name="rhomb_mechanism_symbol_access_p"
node="romssymbol_buttons">
<function name="translate"
class="reve.scene.item.access.function.X3DFieldFunctionL1"
args="translation"
/>
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</accessModel>
<semanticModel>
<symbol name="rhombmain_symbol">
<argument
class="reve.scene.item.semantic.argument.X3DConnectorL1"
args="rom_symbol, translation™

/>
</symbol>
<symbol name="yellowrhomb_color_symbol">
<argument
class="reve.scene.item.semantic.argument.X3DConnectorL1"
args="yellow_rhomb_symbol, diffuseColor"
/>
</symbol>
</semanticModel>

</item>

2UVOAIKOG OpIoHOG item
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7. Eikovikoi Npaxkropeg

YT0V KOGHO LaG VITapyovV dVo €idn Ttpaktopwv. O €vag mpaktopag eivot £vag TPAKTOpuG 0 0moiog EXEL TO
poOLo Tov «Be00». Agv £xel cMLL, Kot EXEL TANPOPOPia Yo 0TIONTOTE GLUPaivEL LG GTOV KOGUO KAOMDG
éxel v enonteia Tov. OvoloTIKA 0 TPdKTopag £xel Paciotel oty vAomoinon tov housekeeper, piog
java Piplodnkne mov vroompiler ™V avamtuEn oVTOV TOV EWBIKOV TPAKTOpmV. O mIpdrTopac
housekeeper éyxet1 povo évav hand effector e actions move, turn xou use.

O 0e0TEPOC TPAKTOPAS TOL VIAPYEL OTOV KOCUO WOG EIvOL O TPAKTOPAG TOLYTNG, VAOTOUUEVOS LLE
Baon mv SARA, o firodrkn viorompévn oe JAVA 1 ontoia emitpénel TNV avanTLéN TPOKTOPOV UE
oOvBeteg Aertovpyieg pathfinding. wandering, ympumg avomapdotacn, eAEyyov Thg Bfhong yvaong kot
eEaymyng ocvumepacudtov amd ovtn Kabhg kot GAlwov Toldmlokwv dtadikacidv. O SARA Agent &yst
leftHand xou rightHand effectors pe 1o avtiotoyo actions. Aev. éyer xapia yvdGN TOV- KOGLOVL OV TOV
e€epeuvnoet kot avTIAaUPaveTor TIC oAAAYEG 6TOV KOGHO HOVO KAvovTog Sense ota items tov kdcpov Kot
Aappavovtag Tinpogopia omd avtd.

lNo vo givar og Béon 10 ocdomua va dwympilel Tovg mphxTopeg peta&d TOovG, KAbE TPAKTOPOS
ocuvvdéetol o€ d10popeTIKO port, o uev housekeeper oto port 4445, o0 6 SARA oo port 4444,

11 cuvEéyela opykd Oao TaPOVGIACOVLE TV CUUTEPLPOPA TV . Ooio B TPETEL VoL EYOVV Ol TPAKTOPES
péoa oTov KOGo, dnAadn to walkthrough tov kbéopov pog kot énerta o avaldcovpe g vAomomdnke
OLTH 1 CVUTEPLPOPE

7.1  Walkthrough

O kb6opog amotereitar amd 10 dmpdrtie, To omoio cuvoLovTal HETatd Tovg pe Bondntikovg dadpopove.
2116 TOpAKATO EIKOVEG BAETOVUE TV KATOWT) TOL KOGLLOV, KAOMG Kot TNV 0VTIGTOIXNoT TV dOUATIOV [E
apiBunon n omoia pog fondd 1660 6NV AVATEPAGTHCT TOV KOGHOV OGO Kol GTNV TEPLYPUPT] TOV.

# ParalielGraphics Cortona Control

Kdtoyn kéoou
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room 4

?oom 1 hall 1 room 2

ApiBunon dwuartiwv

Apywd o mpaktopog maiyms (SARA Agent) poptdvetat 6to dmopdtio 2 (room 2) Kol GUYKEKPYEVEL
OTIG GUVTIETOYUEVEG 2,2 TOV KOGLOV, LE Tpocovatolopnd 3.14 axtivia. Edv dev opicovpe 1o onueio 6mov
Oa epeoVIoTEL Y10 TPOTN POPA 0 TPAKTOPAG Hog TOTE 0VTOS Bol EpPavIcTE KATOL TVYaiN LEGO OE OVTOV.
O AOYOog TOV O TPAKTOPAS POPTAOVETUL TAVTO GE-EVO. GUYKEKPIUEVO OMUEID TOV KOGUOL €ival Yo va
AmOPVYOVLE VO POPTMOEL 6TO EEMTEPIKO TUNLLOL TOV KAGTPOL KO ETOUEVMG VL UMV UTOPEL VoL UTEL PéCH
og avtd, KaOmg Kot Yo va amo@Oyovpe va poptwbel g onueio 6mov Ba eykAoPiotel 6T0 £0MTEPIKO
kamowov bounding box wémotov item. T v opicovpe GUYKEKPIUEVEG GUVTIETAYUEVEG EUPAVIONG TOV
npaktopa opilovpe oto apyeio reve.properties tic petofintés:

aip.tcpipbodycontroller.spawnlocation=2 2
aip.tcpipbodycontroller.spawnorientation=3.14

Amb 10 dopdTio mov Ppicketar o TpakTopas £yl TpodcPacn otovg dadpopovg 1 kot 2 (halll kot hall2)
- Katdotoon A.

room 4

foomil  hajiy  room2

Kardaotaon A
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310 d®WATIO 2 Kot CUYKEKPEVE TPy Tov dtddpopo 1 vadpyetl Evag Sakdmtng o omoiog avoiyst TNV
mopTa Yio o dwpdtio 1 (room 1). O TpaKTOPAG TOLYTNG TPENEL VO, TOTNOEL QVTOV TOV SLoKOTTN. MOAG 0
TPAKTopag BedC avTIANEOEl OTL 0 TPAKTOPUG TALYTNG AVAKAALYE KAl AVOlEE TOV Ol0KOMTY TOTE OVOiyEL
™V moPTa Y10, T0 d®pdTo 1 g amotédeopa Tov avoiypatog tov dtaxontn (Katdotaon B).

REVE Worlds (Departmes

O || & | & |8] ¢ |word origm overview. 30m) ~| > B AFES

Reset scene Load scene Reload scene

Scene Inspector View Edit

Debug body Help About

Awpdario 2 - MNpoéopaon oro Awpdrio 1

room 6

KardoTaon B

Y10 0mpdtio 10 mpdxTopag maiytng mpémel va Ppet pe molov tpomo Ba avoi&el | mopTa mov Ywpilel Tov
duadpopo 2 pe tov duadpopo 3 (hall 3). Xe oo o dwpdtio vapyet pa Bipiodnkn. MoAg o TpdkTopog
ToiyTNG KAvel SENSe. éva cLYKEKPIEVO papt Tote mAnoldlel kovtd og avtd. O mpdktopag housekeeper
eléyyet ™-Béom Tov TpdKTOopa TOlYTN KO HOAG oVTOHS TANGLACEL OpKETA Kovtd otn PPiodnkn ko
Eemepdoel KAMOlEG GUYKEKPLEVEG GuvTeTayUéVeS TOTE avolyel To paet ¢ Piprodnne mico amd to
onoio vdpyel 0 SlKOTTING Tov avoiyel TNV TOPTO Yo Tov dddpopo 3. MOl o mpdKTopag maikTng
avtneBel avtdv tov. SlakdmTng Tov avoiyel Kot pe tnv ogpd tov o housekeeper pohg avoier o
dloKOmTNG avotyel Ty mdpta Yo Tov Stddpopto 3.
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REVE Worlds (Department of Informatics, Unsversity of Piraeus) v1. 010061746) - castle._resized _final_version.ver!

O || & | & |8] < |wond origin trontup-ettview, 30m) BEYCINNE

Reset scene Load scene Reload scene

Scene Inspector | View Edit

Debug body Help About

Awpdrio 1 - AIOKOTITNG TTOPTAG JE TTPOORacn oTnv Kardotaon M

'room 6

Kardaotaon I’

Ortav o Tpdkropag maiytng Ppioketar oty Kotdotacn I £yel TpodsPacn otov Siadpopo 3 otov omoio
Bpiokovtal dHo moptTeg, dmov M pia diver TpdoPacn oto dwpdtio 3 (room 3) kou 1 GAAN divel TpdcPaon
o610 dwpdtio 7 (room 7). ITio cvykekpyéva mn mopta mov divel mpocPacn cto dwpdtio 7 etvon
KAeWopévn, N wopto. Op®G mov Oivel TpocPacn oto dwpdtio 3 givar pev KASGT OAAG Oyl Ko
KAeopévn. ‘Etot 1o pdvo mov €xet va KAVEL 0 TPAKTOPAG TaiyTNG ivat Vo «GUPEDY TNV TOPTA Kot VoL EYEL
pocPacn.oto dwpdtio 3 (Katdotaon A)
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REVE Worlds (Department of Informatics, Uney

$ %l((:;g 3> | ¢ [World origin (tront.upleft view, 30m) ~| > 12 A RS
Reset scene Load scene Retoad scene
Scene Inspector View £an
Debug body Help About

Aiadpopog 3 — Moépra dwpartiou 3

room 6

KardaoTaon A

REVE Worlds (Department

&[] A [$] ¢ |wors onain tront et view, 30m) ERENER
Reset scene | Load scene Reload scene
scene Inspector | View £dn
Debug body | Help About

Awpudario 3
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Amd 10 dwpdtio 3 o TPaKTOpOg TOlYTNG TPETEL VO BPEL Le ooV TPOTo Bol amoKToEl TPOSPaon GTov
S1adpopo 4 (hall 4) kot oto doudtio 4 (room 4). ' vo TO KATAPEPEL OVTO TPETEL VOL PPEL TOV KPVULIEVO
S10KOTTN 0 omoiog evepyomolel TV TOPTO Yo Tov dtddpopo 4. TTo cuykekpyléva KEvVovTag SeNse oto
Tpanéll To omoio Ppioketal otov Bopto toiyo tov dwpatiov, avtd avoiyel. MoMg o mpdrtopog 0edg
avTiineBei 6t £xel avoi&el 1o cvptdpt Tov TpameCiov epeovilel Eva KAl va Byaivel amd To GLPTAPL KoL
noMg olokAnpmBel n kivnon tov KAEWI0L TAAL 0 TpakTOopOg Bedg avoiyel TNV TOPTO Yio. TO dOUATIO 4
(katdotaon E).

REVE Worlds (Department of Infor ity of Piraeus) v1.43.5.750 (201010061746) - castie resized final_vers

O || & | & |8 ¢ [World origin (tront.up-ett view, 30m)

Reset scene | Load scene Reload scene

MR- TSI

Scene Inspector View Edit

Debug body 1 Help About

Awpdario 3 — AiakéTrTng TPOCTRACNG OTO dWATIO 4

room 4 hall 4

Bl

room 6

KardoTtaon E

Ymv katdotaon E kot mo cuykekpipéva 61o dopdTio 4 0 TpaKTopas Taiytne TPEmeL va Ppet KAmolo
ouvdvaopd, o omoiog o Tov Ponbncel ot cuvvéyeln vo emAvogl Kdmowo “puzzle” kot v avoi&el
TEPLOGOTEPEG TOPTES 6T dWULATIO TOV KAoTpov. EmmAéov Ppiorovtag avtdév Tov suvovacud — kwdiko,
avoiyovv ot tdpteg mov divouv TpdsPacn 6Tovg akoAoLHoLG YDPOVG:

1. Awddpopog 6 — Aopdrio 5 (hall 6 - room 5)

2. Auwdpouog 5 — Awpdrtio 6 (hall 5 —room 6)

3. Aopdtio 7 — Aadpopog 7 — Awpdtio 9 (room7 — hall 7 —room 9)
Kot 0 TPAKTOPOG TEPVAEL otV Katdotacon T
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Mo cvykekpyléva 0 TPAKTOPAS TAlYTNG TPENEL VO, Ppel Léca 6TO dWUATIO 4 £va prmaodAo. MOAG Kdvel
Sense avtd T0 UTHOVAO EAEYYEL av gival KAEIOTO. AV gival KAEIOTO TO avoiyel. ALEC®G LETA EAEYYEL OV O
TATOG TOV PmaodAov givarl KAelotdc. Av var Tov avoiyel. Tote o apdktopag 0e6¢ eppavilel péoo and to
UT0oOA0 €vav GUVOVOGUO GUUPBOAMVY LE YEOUETPIKA OYNLOTO Kot oOUBoAN Ta omtoio BAETEL O TPAKTOPAG
naiytng. [HopdAinia o Tpdktopag 086G aPov eRPAVIcEL TOV XAPTN/KMOKO OVOTYEL KoL TIG TTOPTES Y10, TOVG
YDPOVG TTOV TPOAVUPEPONKAY.

REVE Worlds (Department of Informatics, Uneversity of Piraeus) v1.

V7

A ‘;} & | World origin (front.up-teft view, 100m) " > |8 b BI85

Reset scene Load scene Reload scene

O&[<]

Scene Inspector | View Edit

Debug body Help About

Awpdario 4 -MpoéoBaon ornv Kardoraon ET

hall &

room 6

Kardortaon ET

Yt dopdtio. 6, 7 ko 9 Ppickovial TPEG UNYOVIGHOL TOV AVTIGTOLOVY 0 KOOEVAG 6TO YEOUETPIKA
oynurato to. omoid BPIKE 0 TPAKTOPAG TALYTNG GTO GLUVOVLAGHUO TOL UTaoVAOL. MOMG 0 TpdKTOpPOG
TatyTng Kavel sense Kabe £va amd auTtovg TOLG UNYOVICHOVS EAEYYEL TN BE0T TOL YEMUETPIKOD GYILLOTOG
GTNV KOPLOT TOL Kot TV. petakvel. MoAg petakivnBet avtd to svpforo o mpdktopag Bedc amoKaAvTTEL
Tpilo. KOVUTIE e OLOPOPETIKO Gy To Kobéva. MOMG 0 mpdakTopag maiytng Ol aVTd TO KOLUTYL TO.
GUYKPIVEL YPOUOTIKE e avTd Tov €ide péoa oTo pmaodAo, «kpVPey WAL To® ©0TO UNYOVIGUO TO
AavBaopéva kot PeTakivel Tpog To. UTPOcTd T0 6moTd Kovpmi. O mpdktopag 0edg mapakolovbel pe ™
oelpd Tov T dwdkacio kot HOMG aviiinedetl 6t o mpdktopag moaiytng £xel emAEEEL TOVG CMOGTONG
GLVILACLODG Kat 6Ta TPia SOUATI, TOTE avoiyel TV TOPTa. TPOg To dwpdtio 10 (kotdotaon Z).
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&[] A& [$>] ¢ [wors onain overview, 100m) MRS ALY =2
Reset scene Load scene Reload scene
Scene Inspecior View £an
Debug body Help About

Mnxaviou6g dwuariou 5

REVE Workds (Department of

1| €| & [8] < [wora onin overview, 100m) EEENER
‘ Reset scene Load scene Reioad scene

| Scene Inspector View Eant

| Debug body Help About

EmiAoy cwoToU KOUUTTIOU OTO OUVSUNOO Tou dwpaTiou 6

1 [ | € | & |8 ¢ [worta onin toverview, 100m) BEEEE
‘ Reset scene Load scene Retoad scene
| Scene Inspector View Eat

Debug body Help. About

Awpdadrio7/9 |
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¥t0 dopdtio 9 vmdpyel éva akdun pmaodAo Tov Asttovpyei Ommg kol owtd Tov dwpatiov 4. O
TPAKTOPAG TOLYTNG OVOIYEL TO UTOOVAO, CTPAOYVEL TOV TATO TOV KOL LE TN GEPA TOL O TPAKTOPAG 0edg
eppavifel évov ouUVOLAGHO YEOUETPIK®OV CYNUATOV/YPOUAT®V aVTIGTOYO E TOV. TPOTYOVLEVO,
TPocBETOVTOG aVT TNV QOPAE Eva 0KOpT GOUPBOAO GTOV UNYovIopo. Xto dmpdtio 10 vadpyet Evay akoun
YEDUETPIKOS UNYAVIGUOG GTOV 07010 OUMG 0 TPAKTOPOS TALYTNG LITOPEL VO, ETOPACEL LLOVOV €AV EXEL Ppet
TovV XGptn o710 pmaodAo Tov dwpotiov 9. Avtd cuvuPaivel YTl OTIC TPONYOVUEVEG TEPITTMOCELS O
TPAKTOPOG OMOKTOVGE TPOSPact ot Smpdtio. LOAG EBAENE TOV GUVOLAGUO. AVTI| TNV QOPA 1) TOPTA dEV
avolyel HoMG PBpetl Tov Kovovuplo cuvovacoud oAAG HOAMG ADGEL TOV TPONYOVUEVO. GLUVOILOCKO. AvTd
UTopEl v, £XEL MG UTOTEAEGLO. O TTPAKTOPAG VO BPEL TOV UNYOVIGLO TPV OTO TOV YAPTI- VO TPOSTOONTEL
Vo, GLYKPIvEL ToL oOUPOAL e aTOV 0AMG Ywpic TAnpoopia yeyovog mov Ba. Tov 0dnynoel og exception.
MOoMg Aowdv 0 TPAKTOPOS TOLYTNG OEL KL TOV YOPTN OTO LITOOVAO KOl TOV LNYOVIOU) TOTE [LETAKIVEL TO
GUOUPBOLO GTNV KOPLET TOV UNYAVIGHOD, O TPAKTOPAG GG OIMOKAADTTEL TO, KOVUTIC, O TPAKTOPOG TN TNG
KAVEL EMAOYN LLE TOV 1010 TPOTO OTWS KO TPV KOl 0V O GLUVOIVOGHOG EVaL 6MGTOG 0 TPAKTOpoG Hedg Ol
avoi&el v mopta yia 0 dwudtio 8 (katdotaon H).

REVE Worlds (Department of Informatics, Unsversity of Piraeus) v1.43.5.750 (201010061746) - castie. resized final_version.ver!

FACAES } A §>‘ < |World origin (tront.up laft view, 30m)

Reset scene Load scene Reload scene

ERENER

Scene Inspector | View Edit

Debug body | Help About

Awpdario 10

Kardotaon H

Y10 dwpdtio 8 Ppioketar Kot 0 TEAELTAIOG GVVOLOGLAG TPOKELEVOL Vo amelevBepwBel 0 mplakTopag
malytng omd To KAGTPO Kot vo TePAoEL otV TeMKN Kotdotaon @. O mpdktopag maiytng mpémel va
evtonicel éva umaovAo To onoio Ppioketal pev micw omd pia ToOptTa, N omoio dumg givor kKAdong unreal
omoTE Y10 TOVG TPAKTOPES Ogv LVITApyeL omdTe dev amoterel epmddo. O mpdktopag maiyTng HOALS KAvel
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SEeNse tTo UTOoVAO TO avoiyel, 0 mpakTopag 0edg eppavilel péoa amnd To Umoovio va omabi Kot avoiyst
v mopTa TG ££660V.

REVE Worlds (Department

1 [ [ €] & [8>] ¢ [wort orgn trontus st view, s0m) BEREINER

| Reset scene Load scene Reload scene

| Scene Inspector View Edit

; Py e proon

Awpdrio 8

REVE Worlds (

0 Ea «_ 4 &> | € |World origin (front-up-left view, 30m) !' > & ALEEI%

Reset scene

Scene Inspector

‘E€odog — K&Tdomon

Debug body

()

MOMG 0 TPAKTOPOG TaiyTNG AvTIANEBEel OTL M TOpTa TG ££000V €ivan avor T oTapATAEL Vo Kiveitat,
£xel TAfov amedevBepmBel amd 1o KAoTPO Ko 1 eQapproyn TepraTileTal.

7.2 O Npaxkropag HouseKeeper

Onwg &yovpe Tpoovapépel o Tpaktopag housekeeper givar o TpdxTopog He0¢ TOV KOGUOL HOG O OTOI0G
yvopilel to mGvta yioo ovTov Kot givar vIevbuvog yuo TG eVEPYELES Yo TIG omoieg Ogv gival Gueca
vrevBuvog o Sara agent. Eivar dniadn vmebBuvog yior TIg EVEPYELEG Y10, TIG OTOIEG (POLVOUEVIKG YivovTol
amd LOVES TOVG, MG OTOPPOL. oG TPA&ng tov Sara agent.
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/** A housekeeper agent that is responsible for every interaction in the castle world. */
public class SampleHousekeeperl extends BaseAgent {

H Loy ¢ Aertovpyiag Tov housekeeper ivor 1 e€ng: O mpdktopag cvvdéetal oto.port 4445, Kotd
™V SLIPKELR TNG aPYIKOTOoinong Tov, dnpovpyeitar £va frame oto onoio ovclooTikd Oo Kotoypagei o
ouvvéyelo OAn m Baon yvoong tov housekeeper pe popoer 1 onoia pmopel vo yivel KoTovontr omnd tov
wapatnpeNTy, eUdc dntadr. I'a v apywonoinon tov housekeeper kon v dnuiovpyio Tov frame, tov
user interface ovclootikd Ko v cOvdeon otov AlP server ypnoiponoteiton évag standard constructor,
napopolog  ue  tovg  SampleHousekeeperl  (String name, - String - host, int  port) ot
SampleHousekeeper2(String name, String host, int port), o HouseKeeper castle version(String name,
String host, int port).

/** The agent's GUL*/
private SampleHousekeeper2Frame frame;

/**

* Standard constructor. Initializes the agent, creates the user-interface and connects to an AIP server.
* @param name the agent's name, as a {@link String}

* @param host the AIPd address to connect to, as a {@link String}

* @param port the APId port to connect to, as an int

*/

public HouseKeeper_castle_version(String name, String host, int port) {

super(name);
if (status.equals(Status.INITIALIZED)) {

frame = new SampleHousekeeper2Frame(getName());
frame.setSize(280, 320);

frame.validate();

frame.setLocationRelativeTo(null);

frame.setVisible(true);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);

frame.message(*"Connecting to " + host + ":" + port);

try {
connect(host, port);

} catch (IOException ex) {
frame.message("ERROR: Network error while connecting (" +

ex.getMessage() + ")!");

}

if (status.equals(Status. CONNECTED)) {
frame.message("'Connected.");
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}

frame.message("'Close this window to terminate the application.");

Metd TV apylKoToincn Tov TPAKTOPO KoL TNV GOVOEST TOV CElpd £xel 1 dnovpyio ¢ nebddov
main(String[] args) mn omoio dnuwovpysi Ko ypnolwomolel  Tov _ mPAKTOpa - TNG.  KAGONG
HouseKeeper_castle_version ypnoomowdvtag to public interface tng kAdonc.

/** Main method, creates and uses an agent of the {@link HouseKeeper castle version} class using the
* class' public interface.

* @param args command-line arguments, not used by this implementation

*/

public static void main(String[] args) {

/l initialize the agent...
HouseKeeper_castle_version agent = new HouseKeeper_castle_version("Housekeeper",
"127.0.0.1", 4445);

/I check if the agent has been succesfully initialized...
if (agent.getStatus().equals(Status. CONNECTED)) {

/I start the agent's behaviour...
agent.start();

}else {
/l initialization of the agent has failed, for some reason...
System.out.printin("ERROR: Agent initialization error!");
return;

H pébodoc main xodei v getStatus(), omoio emotpépel pior enum type petafAnth n omoio ekpalet
™mVv Katdotoon oty onoio Bpicketor o pdktopac. ‘Evag housekeeper umopei va Bpioketon og pio and tig
aKOA0VOEG KATUOTACELS:

e CONNECTED

¢ CONNECTING

¢ EXECUTING

¢ HANDSHAKING
¢ INITIALIZED

¢ INITIALIZING

¢ SENSING

e STALE

e ovtd OpmG To onueio pag evolapépel eav 1 Kotdotact tov tpaktopo givar CONNECTED kot og
avth Vv mepintmon kakeitoar 1 cvvdptnon start(). Avtiy n cvvaptnon, EAEYYEL CLUVEXDG GUYKEKPIEVO,
items xat t1g cLVONKeg oTig onoieg Ppiokovtat kat 6tav avtég oAGLovy adlGler kou o housekeeper v
Kotdotoon eite Tov idov item gite kdmoov GAov Kol kataypdgel oto USer interface cuveymg e v
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oLYVOTNTA IOV O TPAKTOPOG KAVEL SENSE Ol KOTOOTAGES 0TI Omoieg eival ta didpopa items mov pag
evolapépouv. H cuvdptnon start 0o avaivbel mapokdtm. e nepintoon 6mov 1 KATAGTACT TOL TPAKTOPO.
dev givar CONNECTED tote gppavietar pivopa Aabovg kot 1 khdon tepportifetat.

To v avamtuén tov interface tov frame epgdviong tov unvopdtov dnladn yprnoporomdnkay ot
TOPAKATO® KAAGELG Ol 0Toieg OpmG dev Bo avaivBobv ce avtd 10 onueio kabhg dev TpocshETovy Kamowo
TAnpoopia yio v Aettovpyucdtnta Tov housekeeper.

/** A GUI for agents of the {@link SampleHousekeeper2} class.*/
protected static class SampleHousekeeper2Frame extends JFrame {

private final JTextArea messages = new JTextArea();

private final JScrollPane jsp = new JScrollPane(messages);

private final DecimalFormat df = new DecimalFormat(*0000");
private final long then = Calendar.getInstance().getTimelnMillis();

[** Initializes the GUL.*
* @param title the window title, as a {@link String}

*/
public SampleHousekeeper2Frame(String title) {
setTitle(title);
messages.setEditable(false);
jsp.setBorder(new EmptyBorder(0, 0, 0, 0));
getContentPane().setLayout(new BorderLayout());
getContentPane().add(jsp, BorderLayout. CENTER);
}

/** Adds a new message to the list of messages.*
* @param message the message to add, as a {@link String}
*/
public void message(String message) {
long now = Calendar.getInstance().getTimelnMillis();
String s = messages.getText();
if (s !=null && s.length() > 1024) {
s = s.substring(s.length() - 1024, s.length());
s =s.substring(s.indexOf("\n") + 1);
}
messages.setText(s + "[" + df.format((now - then) / 1000) + "] " + message + "\n");
messages.setCaretPosition(messages.getDocument().getLength());

}

"Evo. mpofAnuo mov émpene vo avtipetoniotel kotd v vioroinon tov housekeeper ftav to mote
axpifdg o housekeeper Bo mpémel va enepPaivel otov kdopo. ‘Eotw 61t o housekeeper kével cuveymg
sense og évo item xar ovtd oMdler Eaevikd katdotacn Adyo tng dpdon tov SARA agent.
IMapotnphonke 611 Adym g aotpamioiog avtidpacng tov housekeeper mpokaiodvray kémoto evépyelo oe
Koo item ywpic Opwg mpdto vo £l oAoKANpdoel v dpdon Tov 0 SARA agent. Avto eiye g
anoTEAESHLO, VO uepdEVEL ovolaoTikd Tov housekeeper o omoiog ohokApmwve tnv dpdomn tov, ékave Eavd
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sense oto apywod item mov dpovce o SARA agent, éfleme Ot dev givar oty cwot Oéom omote
Eavoekteroboe TNV Opaon Tov 6TO item pe amoTéAecpo Vo EKTEAEL TEPIOGOTEPEG OO U0 POPEC TNV
dpdon og avtd dNUIOLPYOVTAG ETGL TPOPANLLA AEITOVPYIKOTNTOG GTOV KOGHO. £€ LT TNV. VAOTTOINGT O
housekeeper ékove cuveydg SENSe 6e KATOL0 AVTIKEILEVO Kot EAEYYE TNV oAkayn Tng m.y. TG Béomg tov
gAéyyovTag TNV amdAvTn petakivnon tov. [a v avtipetdnion tov tpoPfAnuotog o housekeeper eléyyet
TAEOV TNV GYETIKN HETOKIVIION TOL OVTIKELEVOVL, EAEYYOVTOG TIG OPYIKES KOl TIG TEMKEG GUVTETAYUEVEG
TOV.

‘Eva dAAo mpoPfinua kot v arlhoyn 0éong tov aviikeiwévov to REVE Worlds éyel pa eldyiotn
amdéKAMon amd v TeMkn BEon 1 omoia OU®S cuvexdg ovéavouevn and to dladoyucd animations pmopei
va avénBel kat vo dnpovpynoet Tpofanua. o ovtd 10 Aoym opioTnKov KATOoo KATOPALL EAEYYOV DOTE
va uny exnpedlovtal ot TPAEELS TOV TPOKTOPOV ad VTN TH S10popd.

EmumAéov npémel va tovicovpe OTL 01 GLUVTETAYUEVEG TOL KGOe item Siémovton oo To Tomikd cVGTHO,
CUVTOYHEV®Y TOL item kot Oyl atd TO GVGTNLO GLVTETAYUEVOV TOL KOGUOV. AVTO TPAKTIKG onuaivel Ot
ol GEoveg evog item mov éyovv VIooTEl TEPIOTPOPT dEV TOWTILOVTAL HIE TOVG AEOVES TOV KOGUOV. AVTO dgv
dnpovpyel TPOPANUA AEITOLPYIKOTNTOG GTOV KOGHO WOG, 0AAG [mopel vo. duoyepaivel v TpocmdOeio
Hag Yoo TNV o®oTH vAomoinomn g ovumepipopds tov housekeeper, kabhg kabe @opd Oa mpémer va
gléyyovpe To item oto omoio OElovpe dploel 0 TPAKTOPAS.

Mo va viomomBei OAN 1 AELTOLPYIKAOTITO TOV KOGULOL OT®MG OVOADONKE TOPOUTAV® GTO KEPAANLO TOV
walkthrough dnpiovpynOnkav kdmoleg cvvaptioelg yio. tov housekeeper. yio vo. ovTIHETOTIGTOOV OL
ddpopeg TepmTOGELG dpdomg Tov. [To cvykekpiuéva ypeldotnie vo dnutovpyndodv GUVAPTAGELS Yol TIG
aKOA0VOEG EVEPYELEC:

& SuvapTHoels Yo items to omoio TporyLoTonoovy Katd v Kiviion Tovg translation

e SuvapTioels yio items ta ool TpoyLoToTolovy. KoTd TV, Kiviion tovg rotation

e Suvaptioeis Yo kopovg items to omoio mparypatomotodv Katd v Kiviion tovg translation
® Juvaptioels Yo kopoug items ta onoio wparypatomolody katd Ty Kiviion tovg rotation

Avtég o1 ovvaptioelg Ba kKAnBodv otn cuvvéyeila amd v cvvaptnon start() m omoio vAomolel
OLGIAGTIKA TV cvpmeppopd tov housekeeper. H start() oniadn dev eivar timoto GANo mopd pio cuiloyn
TOV TOPATave cuvapthoswv yio KaBe éva. item- 6mov pmopeil vo emdpdoer o housekeeper 1 mov
TOPAKOAOLOEL.

O1 mapamdve cuveptioElg o TapovGeTODY AVOAVTIKG OUECHOG TOPOKAT®, TPV OU®S ovaivbodv O
TOPOVGLOGTOVV KATOLEG GUVAPTNGELS Ol OTTOLES YPTCUYLOTOM ONKOV Y10 TNV VAOTOINGT] TOVG KOl Ol OTOIEG
avikovv otnv Pipiobnkn tov Housekeeper.

H npd and avtég sivan 1 getKB(), 1 omoio emoTpépel TV YVAOGT 0VGLOOTIKG OV €xEl EKEIVN TN
otiyun o housekeeper otn PBaon yvaoong tov. T vo AdPovpe tdpa TANpoeopia Yo £Vo. GUYKEKPLEVO
item 711 symbol ot Pdon yvdong ypnowomowovpe v get(String symbol, String...args). Téhog
npokeévov va exktekéoet o housekeeper pua evépyeio ypnoylomotobpe v cvvaptnon act() n ornoio sivar
Boolean kot emiotpéper true 1 false avéioyo pe v emtoyn 1 un extélecn g EVIoAs.

7.2.1 Zuvaptnoeig yia items Ta omoia MPAYHATONIOIOUV KATA TNV Kivnon Toug
translation

Muwo Baoikn Aettovpyio v omoia Kodeiton va sktedéoet o housekeeper givan 1 petatdmion oAdkAnpov
item ‘og omotéleoua piag dpdong tov SARA agent. Xapoktnpotikd TOpEOstyHo OLTAG TG
Aerrovpyotrag etvor 1 ahdayn 8éomng evog drakdmrn 1 omoia TPOKOAEL TO AVOLYLLOL LG TOPTAS Od TOV
housekeeper.

Apyucd opifovpe éva EAGYLOTO KATMOPAL Y10L TOV EAEYYXO TNG LETATOMIONG KoL TPELS KATAGTAGELS Y10l TO
item, edqv eivar «klewotdn, «ovoytd» 1 av 1 katdotaon Tov givar ompoodidpiotn. ‘Eva item
yopaktnpiletor ®g «KAeoTd» €dv oL cuvvieTaypéveg Tov givar ot idieg 1 dtpépovy Katd To eAd IOTO
KOTOOAL LE TIG OPYIKEG CUVIETAYUEVEG KOG TNV apyikonoinor tov koouov. Eva item yoapaktnpiletol og
«ovorytd» €dv oL cuvtetaypéveg Tov eivor 101eg 1 SlPEPOVV KATA TO EAGYIOTO KOTOOAL HE TIG
CUVIETOYUEVES TIC OMOieg €vag TpaKTopag petatomios to item. Téhog évo item yopaxtnpiletor g
«OTPOGOOPIGTO» GE MEPIMTOOT] OMOL Ol GVVIETAYUEVEG TOL OV ToTICoVTaL te Kopio amd TG TupaTave
TEPITTOCELS.
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public static float MIN_FLOAT = 0.1001f;
public static int STATE_OPEN = 1;

public static int STATE_CLOSED = -1;
public static int STATE_UNDEFINED = 0;

Emopevo Prpa sivar o vmoloyiouds tng Béong tov item oe oyéon Kol pe T0 EAHYIOTO KOTMOPAL TOL
opicape. ' awtd opilovue v cvvaptnon isEqual () n omoia sivar Tomov Boolean xai 1 omoia d€xgTon
®¢ opicpota 300 SPOPETIKEG GLVTETAYUEVEC TOL 1010V item Tig apyIKéC Kou TIC TEMKES TOV. Kol
EMOTPEPEL true v 1 omdAvTn T NG S0POPAS TOV OPYIKAOV KOl TEAIKMY CUVIETAYUEVOV Eival
UIKPOTEPT A0 TO EAGYICTO KOTMPAL TOV OPICOLLE.

public boolean isEqual(float x0, float y0, float z0, float x1, float y1, float z1) {
return Math.abs(x1 - x0) < MIN_FLOAT &&
Math.abs(yl - y0) < MIN_FLOAT &&
Math.abs(z1 - z0) < MIN_FLOAT;

Endpevo Pripa eivar o mpoodiopiopds g Katdotaong tov item. H cvvaptnon state() déxeton wg
opiopato To item yio T0 0moio EVI0PEPOIOOTE KOLTIG APYIKES KO TEMKES CUVTIETAYHEVEG TOV OMOG OVTEG
Ba mpémer vo gival. Anladn ol apyIKEG CLVIETOYMUEVES €ivol Ol CUVIETAYUEVEG TOL item katd Tnv
OLPYUKOTTOINGT] TOL KOGLOL KOl Ol TEAMKEG GUVTETHYUEVES EIvat Ol GUVTETOYUEVES oL o TpEmet va, ExeL TO
item petd omd o ovykekpyévn evépyeld evOG- TPAKTOPO. Apyikd €EQYOVLHE TIC TPOYHOTIKES
oLVTETOYHEVES TOV item ko ot cuvéyeio pe v Bondeia g cuvaptnong isEqual eréyyovpe €av to item
etvar open, closed 1 undefined.

public int state(String itemName, float xo, float yo, float zo, float xc, float yc, float zc) {

/I get the location symbol instances for the specified item...
Vector<Vector<String>>locations = getKB().get("location", itemName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/l individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/I compare...

if (isEqual(x, y, z, X0, yo, z0)) {
return STATE_OPEN;

}

else if (isEqual(x, v, z, xc, yc, z¢)) {
return STATE_CLOSED;
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¥

else {
return STATE_UNDEFINED;

3TN GUVEYELD Y10. TNV OAOKANPMGCT| TNG EVEPYELNS EIVOL OMAPAITNTOG O OPIGUAG TNG GLVAPTNOTG MOVe
dote o housekeeper va extedéost v evépyewn ¢ METOTOMIONG TAV®D o©7TO0 -item.. Opiouato Tng
ocuvvaptnong move() sivar To dvoua tov item, To Gvoua Tov accesspoint oto omoio Ba kdvel attach o
housekeeper, 1o 6voua g ocvvaptmong v omoia Oa extedécel o housekeeper kot Tig  GYeTIKEC
ocuvvietayuéveg petatomong tov item. O housekeeper kaver attach tov hand effector tov oto accespoint
TOL item, o1tn cLVEXELD EMAEYEL TNV GLVAPTNGT TOL OPIGOLE Y10, VO, EKTEAEGEL TNV UETOTOMION, EKTEAEL
™V oyeTiky petatdmion ko kéver detach. H cuvaptnon move() ivar boolean.

public boolean move(String itemName, String accessPointName, String functionName, float x, float v,
float z) {

if (lact("attach hand " + itemName + " " + accessPointName)) {
frame.message("ERROR: Could not attach hand effector to " + accessPointName + "
accesspoint!");
return false;
}
if (lact("select hand " + " move " + functionName)) {
frame.message("ERROR: Could not select * + functionName + " function for move
action!™);
return false;
}
if (lact("acthand " +"move" + x+""+y+""+z+"true")) {
frame.message("ERROR: Could not move " + itemName + "1");
return false;
}
if (Yact("attach hand ")) {
frame.message("ERROR: Could not dettach hand effector!");
return false;

}

return true;

}

Televtaio PApo -amotekel 0 oplopds tov ocvvoptioswmv ensureOpen kot ensureClosed omov
VIOAOYICOVTOL Ol GUVIETAYHEVEG TOV IteEM Kol GLYKPIVOVTOL LE TIG OPYIKEG KOl TEMKEG GUVIETAYIEVES TOV
item. Opiopoza kot Ty 3o cuvaptioeny gival To dvopa Tov item, to accesspoint tov kat To Gvopa g
function tov kot TELOG Ot aAPYIKEG KO O TEMKEG TOV GUVTETAYUEVES OVTIOTOLYQ, KOL 1] OXETIKY HETATOMION
tov item. Zmv ensureClosed o1 cuvtetaypéveg tov item cuykpivovial pe Tig TEMKEG CUVTETOYHEVES TOV
ue v Pondeia g isEqual() ko og mepintwon omov eivar iceg tdte Kokeital 1 move() yio vo petotonicst
10 item otig apykég tov ovvretaypévec. Avtibeta otnv ensureClosed ov cuvvtetoypéveg tov item
GLYKPIVOVTOL LE TIC OPYIKES GLVTETAYUEVEG TOV pe TNV Porbeto g equal() kot og mepintwon omov givan
iogc 101 kakeiton  move() yio vo petortonicet To item otig TEMKEG TOV GUVIETOYUEVES.

public void ensureOpen(String itemName, String accessPointName, String functionName, float xo, float
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yo, float zo, float xc, float yc, float zc) {

/I get the location symbol instances for the specified item...
Vector<Vector<String>> locations = getkB().get("'location”, itemName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/l individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/I compare...
if (isEqual(x, v, z, X0, yo, z0)) {

/I the specified item is already in the "open" state, do nothing...
}
else if (isEqual(x, y, z, xc, yc, zc)) {

move(itemName, accessPointName, functionName, xo, yo, z0);
}
else {

/I the specified item is in an undefined state, do nothing...

public void ensureClosed(String itemName, String accessPointName, String functionName, float xo, float
yo, float zo, float xc, float yc, float zc) {

/I get the location symbol instances for the specified item...
Vector<Vector<String>> locations = getKB().get("location", itemName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/l'individual coordinates...

String[] coords = location.split(*",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/I compare...
if (isEqual(x, y, z, X0, yo, z0)) {
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move(itemName, accessPointName, functionName, xc, yc, zc);
}
else if (isEqual(x, y, z, Xc, yc, z¢)) {

// the specified item is already in the "closed" state, do nothing...
}
else {

// the specified item is in an undefined state, do nothing...

Mapdderypo epopuoyng tov mapandve omoteiel to mapakdto mopdderypo omov- o housekeeper
eLéyyeL €4V LIApPYoLY otov KOopo Ta items Doorl kou Doorlopener. X nepintwon omov o SARA agent
avoi&etl tov droxomtn Doorlopener o housekeeper ppovtilel va avoi&et v mopta Doorl kou avtifeto edv
o SARA agent k\eicet tov daxdomtn Doorlopener o housekeeper gpovtilet va kieicel Tnv moépta Doorl.
Edv o diaxomtng Ppioketon og ampocdiopiotn 0on tote 0 housekeeper dev extedel kayptio evépyeia.

if (getkKB().get("item", "Door1").size() != 0 && getKB().get("item", "Doorlopener™).size() I=0) {

if (state("Doorlopener"”, 0.4f,1, 10, 0.6f, 1,,10) == STATE_CLOSED) {
frame.message(*"'Doorlopener: Run State CLOSED");
ensureClosed("Doorl", "moverDoor", "moveDoor", -4.9f, 0, 3, 2.5f,0,0);
frame.message("Doorl: Run State. CLOSED");

else if (state("Doorlopener", 0.4f,1; 10, 0.6f, 1, 10) == STATE_OPEN) {
frame.message("Doorlopener: Run State. OPEN!");
ensureOpen("'Door1", "moverDoor"; "moveDoor",-2.5f,0,0, -4.9f, 0, 5.5f);
frame.message("Doorl: Run State. OPEN!");

}

else if (state("Doorlopener”, 0.4f,1, 10, 0.6f, 1, 10) == STATE_UNDEFINED) {
frame.message(*'Doorlopener: Run STATE_UNDEFINED!");

}

else {

}

}

7.2.2 ZuvapTNOEIg yia items Ta omoia MPAYHATONOIOUV KATA TNV Kivnon Toug
rotation

Eméuevn Paocikn Aewwovpyio tnv omoion kodsiton vo sktedéosr o housekeeper eivar m mepiotpoen
olOKANpoL item g amotédeopa pag dpdong tov SARA agent. Xopaktnplotikod mapadetypo autig g
AertovpywcdnTog etvat n odkayn Béong evog dlokdmTn 1 omoio TPOKAAEL TNV TEPIGTPOPT Hiag TOPTOS OO
tov housekeeper dote vo v avoilet.

Apywcd opilovpe €va EAIYIGTO KATOOAL Y100 TOV EAEYYO TNG TEPIGTPOPNG KOL TPELS KOTAGTACELS Y10 TO
item, v eivar «kAe1GTO», «avoryTd» 1 0V 1 KATAoTAGT TOV gival anpocdioplotn akpiag Onwe Kot oTnv
petatdmion evog item and tov housekeeper.
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public static float MIN_FLOAT_ROTATE = 0.2f;
public static int STATE_OPEN_ROTATED = 1;

public static int STATE_CLOSED_ROTATED = -1;
public static int STATE_UNDEFINED_ROTATED = 0;

Emopevo Prpa sivar o vmoloyiouds tng Béong tov item oe oyéon Kol pe T0 EAHYIOTO KOTMOPAL TOL
opicape. I'a awtod opilovue v cvvdptnon isEqual_ ROTATED () xotd tnv iSEqual n omoia ivar thHmov
Boolean kot 1 omoia 6&yeton w¢ opicpata 00 SLUPOPETIKEC GUVTETOYUEVES TOV 1010V item Ti1C apyIkég Kot
TIG TEMKEC TOV KOl EMOTPEPEL true edv 1 amdlvTn T TNG EQOTTOUEVNC TOEOVL TNG Y®VIOG 7OV
dNpovpyeiton OVAIESH OTIS OPYIKES KOl TEAMKEC CUVIETAYUEVES GTOV GEOVOL TEPIGTPOPNG TOL item givar
UEYOADTEPT OO TO EAAYIGTO KATOPAL TOV OPIGALLE.

public boolean isEqual_ROTATED(float x0, float y0, float z0, float x1, float y1, float z1) {
return Math.abs((Math.atan2(y1 - y0, x1 - x0))) > MIN_FLOAT ROTATE ||
Math.abs((Math.atan2(y1 - y0, z1 - z0))) > MIN_FLOAT_ROTATE ||
Math.abs((Math.atan2(x1 - x0, z1 - z0))) > MIN_FLOAT_ROTATE;

Enduevo Pripa givarl o mpoodiopiopds g katdotaons tov-item. T'a avtd opilovpe v cuvdptnon
state ROTATED() xatd tnv state() n onoia déxeTon og opicpato to item yw 1o omoio evdiopepdpacte
KOl TIG OPYIKEG KO TEAKEG GULVTETAYIEVES TOV OmmG owTéG Bo mpémet va eival. 'Etot vmoloyilovpe Tig
TPOYHOTIKEG  GUVTETAYHEVEG TOL Item kot ot - cuvéyelo - pe- v Pondeia g  cvvapnong
isEqual_ROTATED &\éyyovpe €av to item sivon open, closed 1 undefined.

public int state. ROTATED(String itemName, float xo, float yo, float zo, float xc, float yc, float zc) {

/I get the location symbol instances for the specified item...
Vector<Vector<String>> locations = getKB().get("location", itemName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/ individual coordinates...

String[] coords = location.split(*,");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/I compare...

if (isEqual ROTATED(X, Y, z, X0, Yo, z0)) {
return STATE_OPEN_ROTATED;

}

else if (isEqual_ROTATED(X, Y, z, Xc, yc, zc)) {
return STATE_CLOSED_ROTATED;
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else {
return STATE_UNDEFINED_ROTATED;

3TN GULVEYELD YO TNV OAOKANPMGCT] TG EVEPYELONG EIVOL OMOPOITITOC O OPIGHOG TNG GLuVAPTNoNG turn
®ote o housekeeper vo eKTEAEOEL TNV EVEPYELDL TNG TEPIOTPOPNS TAvV®. oTo item. Opiopato Tng
ocuvvaptnong turn() eivon To 6vopa tov item, to 6vopo Tov accesspoint oto omoio Ba kdvel attach o
housekeeper, to 6vopa g cuvdptnong v onoia Ba exktedéoel o housekeeper, tovg GEoveg mePIoTPOPNG
ToL item xau TV yovia Tepiotpoenc oe axtivia. O housekeeper kdaver attach tov-hand effector tov oto
accespoint tov item, otn cvvéyelo, ETIAEYEL TV GLVAPTNOT] TTOV OPIGALE Y10 VA EKTEAEGEL TNV TEPIOTPOPT,
extelel TNV meprotporn| ko kavel detach. H cuvaptnon turn() eivon boolean.

public boolean turn (String itemName, String accessPointName, String functionName, float xa, float ya,
float za, float angle) {

if (lact("attach hand " + itemName + " " + accessPointName)) {
frame.message("ERROR: Could not attach hand effector to "' + accessPointName + "
accesspoint!");
return false;
}
if (lact("select hand " + " turn " + functionName)) {
frame.message("ERROR: Could not select " + functionName + " function for turn
action!™);
return false;
}
if (lact("acthand " +"turn™ +xa+""+ya+"" +za+","+angle)) {
frame.message("ERROR: Could not turn ' + itemName + "1");
return false;
}
if (lact("attach hand ")) {
frame.message("ERROR: Could not dettach hand effector!");
return false;

}

return true

TeAlevtaio Pruo  amotekel o opiopdg tov  cvvaptioewmv  ensureOpen_ROTATED kot
ensureClosed ROTATED 6mov -vmoloyiloviol ol GUVIETaYUEVEG TOL item Kot cuykpivovial pe Tig
apyIkég Kot TeMKkEG ovvtetoypéves. Opiopata kot Tmv 600 GuVEPTAcE®V gival To dvopa tov item, to
accesspoint tov kot o 6vopa tng function tov kot T6Aog ot apyIKég Kot Ot TEMKEG TOV GUVTETAYUEVEG, Ot
GEoveg mEPIOTPOPNG KOl 1 yovie mePoTpoeng oe oktivie. Xtnv ensureOpen_ROTATED ot
oULVTETOYUEVEG TOL - item  cvykpivovton pe Tig teMkég ovvietoypéveg tov pe TV Ponbewd g
isequal_ROTATED() kat o€ mepintmon 6mov givan ioeg 1ote Kadgiton 1) turn() yio va mepiotpéyet to item
oTIG OpYIKEG TOL ovvietayuéves. Avtifeta oty ensureClosed_ROTATED ov cuvtetaypéveg tov item
oLYKpIvOVTOL pHE TIG OpYIKEG ovvietayuéveg tov ue v Ponbesio g isequal ROTATED() kot og
nepintmon oOmov givon ioeg tote kaAgitan M turn() yw vo mEpoTpéyel 1o item oTic TEAMKEG TOV
GUVTETAYUEVEC.
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public void ensureOpen_ROTATED(String itemName, String accessPointName, String functionName,
float xo, float yo, float zo, float xc, float yc, float zc, float xa, float ya, float za,float angle) {

/I get the location symbol instances for the specified item...
Vector<Vector<String>> locations = getkKB().get("location", itemName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/l individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/l compare...

double angle0= (Math.atan2(y - yc, X - Xc));
frame.message("Angle: " +angle0 + "1");

if (isEqual(x, y, z, X0, yo, z0)) {
/I the specified itemis already-in the "open" state, do nothing...
}
else if (isEqual(x, Y, z, Xc, yc, zc)) {
turn (itemName, accessPointName, functionName, Xa, ya, za, angle);
}
else {
/I the specified item is in an undefined state, do nothing...

public void ensureClosed ROTATED(String itemName, String accessPointName, String functionName,
float xo, float yo, float zo,float xc, float yc, float zc, float xa, float ya, float za, float angle) {

/I get the location symbol instances for the specified item...
Vector<Vector<String>> locations = getkKB().get("location", itemName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/l individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);
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float y = Float.valueOf(coords[1]);
float z = Float.valueOf(coords[2]);

/l compare...

double angle0= (Math.atan2(y - yo, X - X0));
frame.message("Angle: "+ angle0 + "I");
if (isEqual(x, vy, z, X0, yo, z0)) {

turn (itemName, accessPointName, functionName, xa, ya, za, angle);
}
else if (isEqual(x, y, z, Xc, yc, zc)) {

/I the specified item is already in the "closed" state, do nothing...
}
else {

// the specified item is in an undefined state, do nothing...

[Mopdderypo €PapUOYNS TV TOPOTAV® OmOTEAEL TO TopoKdTo mapdderypo 6mov o housekeeper
eAEYyEL €av VIApYoVV oToV KOGHo To items sword kou exit door. Xe mepintwon omov o SARA agent
avoi&el tov dakomtn sword o housekeeper gpovriCet vo mepiotpéyel v Topta exit_Door dote va tnv
avoiet.

if ((getkKB().get("item", "sword").size()!=0)&&(getKB().get("item", "exit_door").size()!=0)) {

if (state(""sword", 35.3f, 1.0999999f, 19.1f, 35.3f, 0.6f, 19.1f) == STATE_CLOSED) {
frame.message(*'sword==STATE_CLOSED");

Yelse if(state("sword"”, 35.3f, 1.0999999f, 19.1f, 35.3f, 0.6f, 19.1f) == STATE_OPEN){
frame.message("sword==STATE_OPEN");
ensureOpen- ROTATED("exit_door", "exit_door_access_p", "rotate",19.939806f, 0.0f,
25.695646f, 19.8f, 0, 25.6f, 0,1,0,-1.2f);

Yelse if (state("sword", 35.3f, 1.0999999f, 19.1f, 35.3f, 0.6f, 19.1f) == STATE_UNDEFINED){
frame.message("sword==STATE_UNDEFINED");

Yelse{
}
}

7.2.3 ZuvapTNOEIS yia KOpBoug items Ta omoia TPAYHATONOIOUV KATA TNV
Kivnon Toug translation

Iépo amd Tic evépyeieg TG onoieg kakeiton va exteléost o housekeeper ce oAdkAnpa items tov kdopov,
Koleiton vo dpdoet kar og kOuPovg twv items mpoorabdvtog va Tovg petatonicel. XopakTnploTiko
TOPASELY O OVTNG TNG AELTOVPYIKOTNTOG EIVOL 1] EREAVIGT TOL YdpTn oTO praovia 6tav o SARA agent ta
avoitet.

Kot og avti v mepintoon mpénet vo vmapyel Eva EAIIOTO KOTDOOAL YL TOV EAEYYO TNG LETUTOTIONG
oV KOUPOL KOl TPEIG KOTOGTACELS Yot TO €AV €ival «KAEIGTOC», «avolyTOc» 1 av 1) KOTAGTAGT TOL £ivol
ampocdoploth. 1o avTdv ToV AGYO0 ETOVOYPNGLOTOLOVVTAL Ol LETAPANTES TTOV YPNCYLOTOMGOLE Y10 TIG
CUVOPTNOELG Y10 ILEMS TOV TPOAYLOTOTOLOVY UETOTOTION
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public static float MIN_FLOAT = 0.1001f;
public static int STATE_OPEN = 1,

public static int STATE_CLOSED = -1;
public static int STATE_UNDEFINED = 0;

Me 10 1010 OKENTIKO emavoypnoonoteital Ko 1 cvvdptnon isEqual() omwe axpipog avti opioctnke
TOPUTAV® OTIC CLUVAPTAGELG Yio. ItEMS 7oV TPAYHATOTOOOY HETATOMION Y10, V. Bpovpe tnv Oéor Tov
KOUPOL G€ GYEOMN KOl LLE TO EAGYIOTO KATOPAL TOV OPIGALLE.

public boolean isEqual(float x0, float y0, float z0, float x1, float y1, float z1) {
return Math.abs(x1 - x0) < MIN_FLOAT &&
Math.abs(yl - y0) < MIN_FLOAT &&
Math.abs(z1 - z0) < MIN_FLOAT;

Endpevo Pripa ivar o mpocdloptopds g kordotacng tov Koppov tov item. To avtd opilovue tnv
ovvaptnon state_nodes() n onoia déxeTan wg opicpata- Evo cHuforo mov Exovpe opicel oTov KOUPO Yo
TOV OTT010 EVOLLPEPOLLAGTE KOL TIG OPYLKES KOl TEAIKEG GUVTETAYUEVES TOV OGS 0TEG Oa TpEmeL va givar.
Onwg &yovpe mpoavapépst opilovtag ocvufora oto semantic model pio-amd T1c TANPOPOpPieg oL omoieg
yivovton  dabéoieg mpog avtidnyn otov mpdkTopa €ivon 1 0éom tov item/ wkouPfov. Avt v
AEITOVPYIKOTNTO EKUETOALEVOUOGTE E0D MOTE VO (LITOPECOVLLE VO TPOGIIOPICOVE TNV KOTAGTACT] GTNV
ornoia Ppioketar o KOUPOS.

public int state_nodes(String symbolName, float xo, float yo; float zo, float xc, float yc, float zc) {

/I get the location symbol instances for the specified node...
Vector<Vector<String>> locations = getkKB().get(symbolName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z"; parse it to get...

/ individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/l-compare...

if (isEqual(x, v, z, X0, yo, z0)) {
return STATE_OPEN;

}

else if (isEqual(x, v, z, xc, yc, zc)) {
return STATE_CLOSED;

}

else {
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return STATE_UNDEFINED;

3TN OLVEXELD Y10 TNV OMOKANPMOT TNG EVEPYELNG EIVOL OmMAPAiTNTOS O OPICHOS TG CULVAPTNONG
move_nodes dote 0 housekeeper vo ekTeAEGEL TV EVEPYELD, TG LETOTOTIONG TAV® 0TOV. KOWPO Tov item.
Opiopoata g cvvdptnong move_nodes() sivar To Gvopa, tov item, to 6vope, Tov accesspoint 6to omoio
0o kavet attach o housekeeper, to 6vopa tng ocuvaptnong v omoia Oa exterécer o housekeeper kot Tig
OYETIKEG cuvTETOYHEVEG peTatomong tov item. O housekeeper kdver attach tov hand effector tov oto
accespoint tov item, ot cuvéyelo EMALYEL TNV GLVAPTNON OV OPICOUE T1Q VO EKTEAECEL TNV LETOTOTION,
exTENEl TNV OoYETIKN petaTonion kot kKavel detach. H cuvdptnon move() eivor boolean.

public boolean move_nodes(String itemName, String accessPointName, String functionName, float
x,float y, float z) {
if (lact("attach hand " + itemName + " " + accessPointName)) {
frame.message("ERROR: Could not attach hand effector to " + accessPointName + "
accesspoint!"™);
return false;
}
if (lact("select hand " + " use " + functionName)) {
frame.message("ERROR: Could not select " + functionName + " function for move
action!");
return false;
}
if (lact("acthand " +"use" +x+""+y+""+2z)){
frame.message("ERROR: Could not move " + itemName + "1"");
return false;
}
if (Yact("attach hand ")) {
frame.message("ERROR: Could not dettach hand effector!");
return false;

}

return true;

Televtaio Py anotekel o opojtdg Twv cuvapticemv ensureOpen_nodes katr ensureClosed_nodes
Omov VTOAOYILOVTOL Ol ~CUVIETOYHEVEG TOL IteEM Kol CULYKPIVOVTOL HE TIG OPYIKEG KOl TEAKEG
ocuvtetoypuéveg Tov item. Opiopato kot Tov 800 cuvaptioeny ivat to dvopa tov item, to odupforo mov
éyovpe opiogl otov kOUPo, To accesspoint tov kot to dvopa g function tov kor téhog ot apykég M ot
TEMKEG TOV GUVIETAYUEVEG AVTIOTOLYO, KOl ) GYETIKY petatomion tov item. Xty ensureClosed_nodes ot
CUVTETOYUEVES TOV item cuykpivovTal pe TG TEMKEG GLVTETOYUEVEG TOV e TV Ponbea g iSEqual() kot
o€ nepintmon Omov givot ioeg tote kaigitar N move_nodes() yio va HETATOTIGEL TOV KOUPO OTIG ApyIKEG
00 ouvvietaypéveg. Avrtifeto omyv ensureClosed_nodes ot cuvtetaypéveg tov koufov tov item
CLYKPIVOVTOL UE TIC apyIKEG GLVTETAYUEVEG Tov pe v Ponbewa tng isEqual() ko oe mepintwon 6mov
eivar ioeg tote KoAgitar  move_nodes() yo va petatomicel Tov kOpPo Tov item oTig TEMKEC TOL
GUVTETAYUEVEC.
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public void ensureOpen_nodes(String itemName, String symbolName,String accessPointName, String
functionName, float xo, float yo, float zo, float xc, float yc, float zc) {

/I get the location symbolName instances for the specified item...
Vector<Vector<String>> locations = getkB().get(symbolName);

/I get the second argument of the first symbolName instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/l individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/l compare...
if (isEqual(x, v, z, X0, yo, z0)) {
/I the specified item is already in the "open" state, do-nothing...
}
else if (isEqual(x, y, z, xc, yc, zc)) {
move_nodes(itemName, accessPointName, functionName, xo, yo, z0);
}
else {
/I the specified-item is in an undefined state, do nothing...

public void ensureClosed nodes(String itemName, String symbolName, String accessPointName, String
functionName, float xo, float yo, float zo, float xc, float yc, float zc) {

/I get the location symbolName instances for the specified item...
Vector<Vector<String>> locations = getKB().get(symbolName);

/I get the second argument of the first symbolName instance found...
String location = locations.get(0).get(1);

/[ the argument is of the form "x,y,z", parse it to get...
/l individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/I compare...
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if (isEqual(x, y, z, X0, yo, z0)) {
move_nodes(itemName, accessPointName, functionName, xc, yc, zc);
}
else if (isEqual(x, y, z, Xc, yc, z¢)) {
/I the specified item is already in the "closed" state, do nothing...
}
else {
/I the specified item is in an undefined state, do nothing...

Mapdderypo epopuoyng tov mapandve omoteiel to mapakdto mopddstypo omov. o housekeeper
eLEYYEL EQV VTIGPYOLY oTOoV KOouo To item chest_ room4. Xe mepintmon omov o SARA agent avoi&etl to
UTooOA0  pETaKIVOVTOG Tov KOpPBo _in_up o housekeeper @povtiler vo gugavicer tov ybpTn
petoatoniCoviog tov koupo Hidden _map. Emumdéov poMg olokAnpdoel Try. HETATOMION TOV YAPTN|
epovtilel va avoi&el Tig mopteg doors,door7 ot door3 yio to KAE®pUEVE SOUATIA.

if (getkKB().get("item", "chest_room4").size() '=0) {

if (state_nodes("chestr4_in_up_symbol“, 0,1, 0, 0, 2.5f,0) == STATE_CLOSED){
frame.message(*'chestr4_in_up_symbol: Run State CLOSED");

}

else if (state_nodes("chestr4_in_up_symbol”, 0,1, 0,0, 2.5f,0) == STATE_OPEN){
frame.message("'chestr4_in_up_symbol: Run State OPEN");
ensureOpen_nodes("chest_room4","chestr4_Hidden_map_symbol", “"chest_r4 _map_p",
"translate", 0,-2,0, 0, -3, 0);

Yelse if (state_nodes(“chestr4_in_up_symbol", 0,1, 0, 0, 2.5f,0) == STATE_UNDEFINED){
frame.message(*'chestr4_in_up_symbol: Run State. UNDEFINED");

Yelse{
/ldo nothing

}

if (state_nodes( "chestr4 -Hidden_map_symbol", 0,-2,0, 0, -3, 0) == STATE_CLOSED){
frame.message("'chestr4_Hidden_map_symbol: Run State_ CLOSED");

}

else if (state_nodes(''chestr4_Hidden_map_symbol", 0,-2,0, 0, -3, 0) == STATE_OPEN){
frame.message(*chestr4_Hidden_map_symbol: Run State CLOSED");
ensureOpen("door6", "Door6_access_p", "translate", -1.5f,0,0, 30.5f, 0, -5);
ensureOpen(''door7", "Door7_access_p", "translate", -2,0,0, 30.5f, 0, -10);
ensureOpen(“door3", "Door3_access_p", "translate", -2,0,0,22.1f, 0, 14.5f);
Yelse if (state_nodes(“chestr4_Hidden_map_symbol”, 0,-2,0, 0, -3, 0)
==STATE_UNDEFINED){

frame.message("'chestr4_Hidden_map_symbol: Run State_ UNDEFINED");

Yelse{
//do nothing
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7.2.4 ZuvapTNOEIS Yia KOMpBoug items Ta omoia TPAYHATONOIOUV KOATA TRV
Kivnon Toug rotation

Televtaio mapdaderypo AETOLPYIKOTNTOG TO Omoio Koleitoaw vo. ektehéoer o -housekeeper givar m
TEPLOTPOPT KOUPwv Tov items. Xapaktnplotikd mapadetypa avTig T AEITOLPYIKOTNTAS OTOTEAEL TO
Gvolypa ToL GLPTOPLOD GTO SWUATIO 3 MGTE VO, ELPAVICTEL TO KAELWT TOL OVOiyEL TV KAEWO®UEVT TOPTAL.

Onwg ka1l 6TIC TPONYOVUEVEG TEPUTTMOGCELS £TGL KO €0M TPEMEL VO VITAPYEL EVOL EAAYLOTO KATDPAL Y10,
TOV EAEYYO TNG TEPIOTPOPNG TOL KOUPOL KOl TPELS KUTOOTACELS Y10 TO €AV EIVOIL KKAEIGTOGY, «AVOLYTOGH 1
av 1 KaTaoToon Tov givatl anpocsdioptoty. o avtdv Tov AdYo emavoypnoILonolovyTal ol LETOPANTEG Tov
XPNOYLOTOMGALE Y10, TIG GUVAPTIHGELS Y1, ItEMS OV TPAYLATOTOLOVV TEPLGTPOPT).

public static float MIN_FLOAT_ROTATE = 0.2f;
public static int STATE_OPEN_ROTATED = 1;

public static int STATE_CLOSED_ROTATED = -1,
public static int STATE_UNDEFINED_ROTATED =0;

Me 10 1810 oKeMTIKO EMAvaypNoIoTOtEiTal Ko 1) cuvaptnon iSEqual énmg akpifdg avth opiotnke
TOPOTAV® GTIG GLVOPTACELS Yo, ItEMS OV TPAYUOTONOOVY peTATOmIoN Yio, vao Bpodpe v Béon tov
KOpPOL G GYEOT KOl [LE TO EAAYLOTO KATOPAL TTOL OPIGOLE.

public boolean isEqual(float x0, float y0, float z0, float x1, float y1, float z1) {
return Math.abs(x1 - x0) < MIN_FLOAT &&
Math.abs(yl - y0) < MIN_FLOAT &&
Math.abs(z1 - z0) < MIN_FLOAT;

Emépevo Prpo givarl o mpocdlopiopds g Kataotaons tov koppov tov item. ' avtd opilovpe v
ovvaptnon state_nodes_rotated() n omoio d€xetar wg opiopata éva cOpPoro Tov Exovpe opicel oTov
KOpPo yw TovV 0moio EVALPEPOUAGTE Y100 TOVG AOYOLG TOV GVOAVGOUE TOPOTAV®, KOL TIG OPYIKES KOl
TEMKEG GUVTETAYUEVES TOV OTMG oTEG Oa TPETEL VO glvat.

public int state_nodes_rotated(String symbolName, float xo, float yo, float zo, float xc, float yc, float z¢){

/I get the location symbol instances for the specified item...
Vector<Vector<String>> locations = getKB().get(symbolName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

[/l the argument is of the form "x,y,z", parse it to get...
/ individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

/I compare...
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if (isEqual(x, y, z, X0, yo, z0)) {
return STATE_OPEN_ROTATED;
}
else if (isEqual(x, y, z, Xc, yc, z¢)) {
return STATE_CLOSED_ROTATED,;
}
else {
return STATE_UNDEFINED_ROTATED;

3TN GLVEXELD Y10 TNV OMOKANPMOT TNG EVEPYELNG EIVOL OmAPaAiTtnTOS O OPICUOS THG CULVAPTNONG
turn_nodes dote o housekeeper va ekteA£oel TV EVEPYELN TNG TEPIGTPOPTC TAVMD oTOV KOUPo Tov item.
Opiopoata g cvvaptnong turn_nodes() sivar to dvopa tov item, o dvopo Tov accesspoint oto omoio Ha
kavel attach o housekeeper, to évopa g cvvdptnong tnyv onoio Oa exterécel o housekeeper, Tovg a&oveg
TEPLOTPOONG TOL KOUPBOL TOL item kot TV Yyovia TepioTpoeng ot aktivia. O housekeeper kdavet attach tov
hand effector tov oto accespoint tov item, ot cvvéyelo emAéyel TNV GLVAPTNON TOV OPIGAUE Yol VO,
EKTEAEGEL TNV MEPLGTPOPT, TNV eKTELEL Ko kdvel detach. H cuvaptnon turn() eivon boolean.

public boolean turn_nodes (String itemName, String accessPointName, String functionName, float xa,
float ya, float za, float angle) {

if (lact("attach leftHand " + itemName + " *' + accessPointName)) {
System.out.printin("ERROR: Could not attach leftHand effector to " +
accessPointName + " accesspoint!");
return false;

}

if (lact("select leftHand " + " use " + functionName)) {
System.out.printin("ERROR: Could not select " + functionName + " function for turn
action!");
return false;

}

if (lact("act leftHand " +"use " +xa+","+ya+""+za+","+angle)) {
System.out.printin("ERROR: Could not turn " + itemName + "!'");
return false;

}

if (Yact(“attach leftHand " )) {
System.out.printin("ERROR: Could not dettach leftHand effector!");
return false;

}

return true;

Televtaio PrAna  amotehel o opwoudg TV  cvvaptioswv  ensureOpen_nodes_rotated kot
ensureClosed_nodes_rotated o6mov vmoloyiCoviar ot ouvvietaypéveg Tov  kouPfov Tov item kot
ovyKpivovTal [LE TIG aPyKES Kot TEMKES GLVTETAYHEVES TOV. OpilopaTo Kot Tmv S00 CUVIPTAGE®MY vl TO
ovopa Tov item, to odufolo mov éxovpe opicel otov kOpPo, To accesspoint tov kot to Gvoua thg function
TOV KOl TEAOG Ol APy LKEG 1 Ol TEAKEG TOL GUVTETAYUEVES OVTIGTOLYN, KOl Ol AEOVEG TEPIGTPOPTG TOV KAL)
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yovio tepiotpoeng oe aktivia. Xtnv ensureClosed_nodes_rotated ot cuvtetayuéveg Tov KopPov tov item
oLYKPIVOVTOL pE TIG TEAKES GLVTETOYUEVEG TOV pe Ty Porfsia tng iISEqual() kot og mepintwon 6mov eivat
foeg toTe waAgitar m turn_nodes() yw vo meplotpéyel oV KOUPO OTIS OPYIKEG TOV GUVIETAYUEVEG.
AvtiBeta otnv ensureClosed_nodes_rotated or cuvtetayuéveg tov kOuBov tov item cuykpivoviol He Tig
apykég cuvtetaypéveg tov pe v Pondewa g isEqual() kot og mepintwon omov gival ioeg T0TE KaAsiton
n turn_nodes() yio va mepiotpéyel Tov kKOpPo Tov item o6Tig TEMKES TOL GUVTIETAYUEVEC,

public void ensureOpen_nodes_rotated(String itemName, String symbolName, String accessPointName,
String functionName, float xo, float yo, float zo, float xc, float yc, float zc, float xa, float ya, float za,float
angle) {

/I get the location symbol instances for the specified item...
Vector<Vector<String>> locations = getk B().get(symbolName);

/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/ individual coordinates...

String[] coords = location.split(*",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

double angle0= (Math.atan2(y - yc, X - Xc));
System.out.printin("Angle: " + angle0 + "1");

/I compare...
if (isEqual(x, y, z, X0, yo, z0)) {
/I the specified item is already in the "open" state, do nothing...
}
else if (isEqual(x, Y, z, Xc, yc, zc)) {
turn_nodes(itemName, accessPointName, functionName, xa, ya, za, angle);
}
else {
/I the specified item is in an undefined state, do nothing...

public void ensureClosed nodes_rotated(String itemName, String symbolName, String accessPointName,
String functionName, float xo, float yo, float zo, float xc, float yc, float zc, float xa, float ya, float za,float

angle) {

/I get the location symbol instances for the specified item...
Vector<Vector<String>> locations = getKB().get(symbolName);
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/I get the second argument of the first symbol instance found...
String location = locations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/l individual coordinates...

String[] coords = location.split(",");

float x = Float.valueOf(coords[0]);

float y = Float.valueOf(coords[1]);

float z = Float.valueOf(coords[2]);

double angle0= (Math.atan2(y - yo, X - X0));
System.out.printin("Angle: " + angle0 + "I');

/I compare...
if (isEqual(x, y, z, X0, yo, z0)) {
turn_nodes(itemName, accessPointName, functionName, xa, ya, za, angle);
}
else if (isEqual(x, y, z, Xc, yc, zc)) {
/I the specified item is already in the "closed" state, do nothing...
}
else {
/I the specified item is in an undefined state, do nothing...

TMopadetypo, €QAPUOYNS TOV TOPATOVE OTOTEAEL TO Topakdtm mopddstypo omov o housekeeper
eAEyyel €Gv vmapyovv otov- koopo ta items table5 kor Key kot ehéyyer edv o SARA agent éyst
TEPIOTPEYEL TOV KOWPO TOL cupTaptov Tov Tparelioh eAéyyovtag to cvuforo table5_symbol_rotation mov
éyovpe opicel oe owtd. Edv awtd mepiotpagei étor dote va givar avorytd o housekeeper sugovilet 1o
KAeWi oV avolyel Ty TOPTA.

if (getKB().get("item", "table5").size()!=0 && getKB().get("item", "key").size()!=0){

if (state_nodes_rotated("table5_symbol_rotation”, 1,0,0,0,0,1) ==
STATE_CLOSED ROTATED) {
frame.message(“table5_symbol_rotation: Run STATE_CLOSED!");
Yelse if (state_nodes rotated("table5_symbol_rotation”, 1,0, 0, 0,0,1) ==
STATE_OPEN_ROTATED) {
frame.message(“'table5_symbol_rotation: Run STATE_OPEN!");
ensureOpen(“key", "key_access_p", "translate_key",0.3f,0,1, 17.8f, 0.5f, -11.5f);
frame.message("'key: Run STATE_OPEN!");
Yelse if (state_nodes_rotated("table5_symbol_rotation”, 1,0,0, 0, 0,1) ==
STATE_UNDEFINED) {
frame.message("table5_symbol_rotation: Run STATE_UNDEFINED!");

Yelse{
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//do nothing

7.3 SARA Agent

O SARA agent eivat o TpaxTopag TOKTNG TOL KOGLOV HoG 0 0moiog dgv yvmpilel timota Yo awtov. Exet
oopa avtiBeta e tov housekeeper kot yio v ooKTHGEL OTOLONTOTE YVMGN Y10, TOV KOGO B0, Tpémet va
«ey mpoOTo TO. items mov Tov omoteAov. Exer ouwg otn 81dbson tov - Eva chvolo S1081KOCIOV
pathfinding, wandering, yopwng ovamopdotocn, eAEyyov G - Paong yvoong kot eEayoyng
GUUTEPUCHATOV omtd ot KOG Kot GAA®V TOADTAOK®V Ol00IKAGIOV OGTE VO EMTEAECEL QVTO TOV
oxomd. o v dnpovpyio tov dkov poag SARA agent Booiotrikope oto mapoadeiypoto. SARA
TPAKTOPOV 01 omoiot givar vAomonpévor pe Baon  Pipriodnkn g SARA, enekteivoviog Toug.

Meletdvtog ta mopadeiypota SARA mpaktopaov ¢ Pprtodnkng me SARA kot gpoappolovtag ta
6TOV J1KO pag KOGHo Kou €1dtkotepa o SampleAgent6.java oto omoio £vac TPAKTopuG TEPUTAUVIETOL
GTOV X(OPO, TopuTNPHONKE OTL KATA 1] AvOTOpAcTacT TV items mov tepiEyovtal otn Pacn yvdong Tov
TpaKkTopa Kol mov avamapiotévrar oto spatial representation window Sev MTav 1 AVOUEVOUEVT.
YUyKeKPYEVA 1] OVOTOPAOTACT] OPOPOVCE YEMUETPIKO, OVTIKEILEVA T OTTOI0L EMIKOADTTOVTIOV, YOPIS Vo
£YOLV KOO0 OTLTIKY) OVTIGTOLYIOl LLE TOV TPAYUATIKO KOGLO, EVE TouTdYpOova 1) BACT Yvdong dev fTov 1
AVOUEVOUEVT, KOBDG EVD 0 TPAKTOPAG LETOKIVOLVTOV KOl £KOVE Sense pumpootd amd kdmolo item avtd
dev mpootibovtay o€ avTti).

B Spatial world representation - Pafnoutios the Explorer

Ths

AavBaopévn Xwpiknf avarrapdoTaon Tng fdong yvwong

Me yvopmvo. 0Tt To TOPadELyLLoTO. AEITOVPYOVGAV KOVOVIKE Y10t TOVG KOGUOVE TOV TOPASEYUATOV Kot
otL o idtog SARA agent dev gixe mpoPinuo Aettovpykdtntag oe avtovs, Empene va avoalntndei to
TPOPANUE 6TO KOGLO HOG Kot 100{TEPE GTNV OMOKOVIGT] TOL. Mg TPOGEKTIKOTEPT TOPATHPNON,
avokaAveinke 61t Kord v avarapdotacn tov Virtual model ot verl, o kéupog scale dev yivovrav
avTiinNmtog and Tov mpaktopa. ‘Etol evd ontikd mg mopatnpntés PAETOLLE TOV KOGHO GOUPOVE LLE TIG
Kawvobvpleg daotdoeglg Tov items wov opiotnkav omd to scale, o mpaxropag e€akorovbei va PALmet Ta
items pe Tic apyikég toug daotdoeic. Ta va emlvbel to npdPAnpo Ba émpene va apapedodv dlot ot
koppot scale amd v virtual representation ko va evoopatwbodv oto viml apysia tov items odld kot
oA &L o€ OmOLodNTOTE ONUEID AALG KPOTMVTOS L0 GLYKEKPIEVT] dopT| TOTTOL:
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DEF item Transform {
children[
Transform{
scalexyz
children[

"Etot ke item yperdletan vo petaocynuatiotei , toco oto Virtual model 6co kot oto .wrl apygio Tov
GULLQMOVO, LLE T TAUPUKAT®, OO0V aploTeEPA amotkoviletar n mokia vAomoinon kat 6e&1d 1 opBn Kovovpa

vAomoinon:

<item name="RightWallR1_1">
<virtualModel source="RightWallR1_1">

<transform translation="70, 0, 70"
rotation="01 0 1.57" scale="1 0.5 1" />

</virtualModel>
</item>

<item name="RightWallR1_1">
<virtualModel source="RightWallR1_1">
<transform translation="13.5, 0, 14"
rotation="01 01.57"/>
</virtualModel>
</item>

DEF RightWallR1_1 Transform {
translation 70 5 -15
rotation 01 0 1.57

children [
Shape {
}

]

DEF RightWallR1_1 Transform {

children [
Transform{
scale 0.18 0.15 0.5
children [
Shape{
}
]
}
]

Metd Vv €Qapproyn TOV Topartve aAlaydv og dla to items Tov KOGoL, 0 TPaKTopOS eival og Béon
va avtnebel 10 cwotd péyebog Toug Kot va umv €xel TPOPANLO AEITOLPYIKOTNTAS GTOV KOGUO OTMG

POIVETOL KOLL OTLG TOAPOUKAT® EIKOVEG.
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REVE Worlds (Department of Informatics, University of Piraeus) vLA3.5.

S [[&] A [ < [wors onan overvw. r00m)

Reset scene Load scene Reload scene

Scene Inspector | View Edit

Debug body 1 Help About

Eikovik6g k6o oG

Spatial world representation - Mentat (done)

XwpikA avatrapdoTtaon Tng kb Tou rpdkropa

Y10 onueio avtd avoépovpe OTL &yve Kol Fesize gk vEOoL GTOV KOGUO £TGL MOTE OWTOG VoL givol
avTioToyog e 1o LEYEB0s TOL TPAKTOPQL.

Ao Moope ko to TpdPinue g avaropdotaong g Kb, énpene va viomomOei évag SARA agent
€0IKA Y10 TS OVAYKEG TOL TOPOVTOS €wovikod koopov. O mpaktopeg Pocifovroar oty KAdom
BaseMotileAgent 1 omoion Tpocpépet pio éxdoon evog SARA agent pe kavotnto, peaAoTIKNG Kivniong
npog pia ovykekpiuévn tomobeoia, pathfinding mpog pio cvykekpyévn tonobesio n omoio vroroyiletat
ue Baon o items khdong “real” tov kdéopov pac, ektéleon ovykekpyiévou path, wandering ko moveTo.

public class  sara castle version extends BaseMotileAgent implements MotileAgentListener

H Lhoyum g Aettovpyiag tov housekeeper eivar 1 €€ng: O mpdxtopog cvvdéetar oto port 4444, Kotd
v S1GpKELD TNG apyIKonoinong tov, dnuiovpyeitat to user interface to onoio anoteleiton and éva spatial
representation window, oto omoio 6€ cuvdvaoud pe to havigation mesh ansicoviCovtor to items mov
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VEAPYOLY otV PACT YVMOONG TOL TPAKTOPA KoL Ot S1adPopEG oL avTdg vToAoyilet, kat yiveton attach o
motor effector Tov pdxropa oTo Motor accessspoint ko emAéyetan yuo translation oAlé ko yio rotation
€101 MOTE 0 MPAKTOPAG VO, UTOPEL v LeTakvnel amoTeAECUATIKA GTOV ¥DPO Y®PIG Vo dnpiovpysitot
TPOPAN LA AEITOVPYIKOTNTOG. XE TEPITTMOOT OOV Y10, KATOL0 AOYO OEV YIVEL 1 APYLKOTOINGT), O Y¥PNOTNG
AopPavel oYETIKO VOO AITOTVY IS,

Mo v vlomoinon g TopPATAvV® O10dKAGING YPNOLOTOLOVUE KATOEG - CLUVOPTHGEL ~OTd NG
Brobnrn e SARA. H mpdt and avtég eivan v BaseAgent.Status(), omoia emtotpépst (o enum
type petafAnti n omoio exepdlel v katdotacn otv omoia Ppicketat o mpdktopag. ‘Evag SARA
TPAaKTOPOG Uopel va. fpiokeTar og pia amd Tig akOA0VOEG KATAGTAGELG:

e CONNECTED

¢ CONNECTING

e EXECUTING

e HANDSHAKING
¢ INITIALIZED

¢ INITIALIZING

o SENSING

o STALE

¥t ovvéyela ypnowonoeitor 1 getName() n omoio emotpépet to dvopa tov SARA mpdxTopa Tov
KOGLOL oG oG String.

H ocvvéaptnon connect(String address, Int port) eivor tomov boolean wou mepyuéver péypl gite va
dnpovpynbei ovvdeon Omov Kot emoTPEPEL true, gite avtr va pnv yiver dekt gite va EMGTPOQEl KATO10
AaBog otV cuvdEoT.

H act() eivon eniong tomov boolean kou extedei pio evoln) v omoio déyeton mg TOPAUETPO.

Ot cvvoptioelg sense() kot update() ypnoponolodvrat yuo va AdPel TAnpopopio. 0 TpaKTOpaS Y10, TOL
items to omoia Bpickovrat oto ontikd tov medio (field of sense) xou va evnuepdoet T Bdon yvdong tov
LLE TIG KOvOoDpLEG TTATPOPOpIES.

Téhog n frame.repaint() ypnoytoroteiton yio va evpepmbei o user interface pe to koavovpla dedopéva
Ta omoia Bpickovtat 6N PACT YVOONS TOV TPAKTOPA. LLOG.

/** The agent's GUI. */
public SaraAgent_ver2Frame frame;

/*** Initializes the agent's name, connects to a local AIPd on port 4444, attaches the "motor" effector to

* the "motorAccessPoint™ accesspoint, selects the "translate” function for the "move" action and the

* "rotate” function for the "turn" action, performs a sense operation, updates the item map and updates the
* GULI.

* @param name the agent's name, as a {@link String}

*/

public sara_castle_version(String name) {

super(name);

if (status.equals(Status.INITIALIZED)) {

System.out.printin("[" + getName() + "] Initialized.");

addMotileAgentListener(this);
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System.out.print("["" + getName() + "] Creating spatial representation window... *);
frame = new SaraAgent_ver2Frame("Spatial world representation - " + getName(),
getNavMesh());

frame.setSize(640, 480);

frame.validate();

frame.setLocationRelativeTo(null);

frame.setVisible(true);
frame.setDefaultCloseOperation(JFrame.EXIT_ON_CLOSE);
System.out.printin(*Done.");

System.out.print("[" + getName() + "] Connecting....");

try {
connect("127.0.0.1", 4444);

}

catch (IOException ex) {
System.out.printin(*\n[" + getName() + "] Network error while connecting (" +
ex.getMessage() +')");

if (status.equals(Status. CONNECTED)) {
System.out.printin("Done.");
System.out.print("[" + getName() + "] Attaching motor effector to motor
accesspoint... ");
act("attach motor motorAccessPoint");
System.out.printin("Done.");

System.out.print("['" + getName() + "] Selecting translation action... ");
act("'select motor move translate");
System.out.printin("Done.");

System.out.print("["" + getName() + "] Selecting rotation action... ");
act("select motor turn rotate");
System.out.printin("Done.");

sense();
update();

}

frame.repaint();

Metd Vv apylKomoinon Tov TPAKTOPA KoL TV CUVOEST TOV GEPA £xel 1 dnpovpyia g LebBoddov
main(String[] args) n omoia dnpovpyel kot ypnoyonotei tov TpakTopa NG KAGomng sara_castle_version
ypnowonoidvtag to public interface g khdong. Ze avtd to onueio opifetar kat o dvopa Tov SARA
apaxktopa poc. O mpdxtopag pog miéov ovoudletor Mentat, katd tovg avOpdTOVG-VTOAOYIGTEG TOL
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pvbwotopruatog Dune tov Frank Herbert. X¢ mepintmon 6mov 1 cvvdeon £xel dnpovpyndei emtuydg
TTE Kodgiton 1 ovvaptnon start().

/** Main method, creates and uses an agent of the class using the class' public interface. *
* @param args command-line arguments, not used by this implementation

*/

public static void main(String[] args) {

sara_castle_version agent = new sara_castle_version("Mentat");
/I check if the agent has been succesfully initialized...
if (agent.getStatus().equals(Status. CONNECTED)) {

System.out.printIn("Created agent " + agent.getName() + ".");
System.out.print("Initiating agent behaviour... *);

agent.start();

agent.frame.setTitle(agent.frame.getTitle() + * (done)™);
System.out.printin("Done. Close spatial representation window to terminate
application.");

}

else {
/ initialization of the agent has failed, for some reason...
System.out.printin("ERROR: Agent initialization error!");
return;

}

H ouvvéptnon start() ovcuuotikd apyiconolel v cvumepipopd tov mpaktopa pog. MoMg avtodg
ovvdebel oTov KOGHO pag, Kaver Sense kat pe Pdon v Bdon yvdong Tov evnuepdveTal to item map kot
o spatial representation window ka1 o Tpdktopog apyilel va TEPITAAVIETOL GTOV KOGUO HOG HE THV KANoN
™mg cvvaptnong startWandering().

/** Initializes execution of the agent's behavior, which consists of wandering to random locations
*around the world and within a specific range beyond the limit of their sensory range. To move to each
*location, the agent will first turn so that is faces it and then start moving until it reaches it.

*/

public void start() {

System.out.print("Sensing... ");
sense();
System.out.printin(*Done.");
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System.out.printin(*Dumping KB...");
System.out.print(getKB().getReadableForm());
System.out.printin(*Done.");

System.out.print("Updating item map... *);
update();
System.out.printin(*Done.");

System.out.printin("Getting spatial information...");

System.out.printin(*Number of rectangles: " + getltemMap().size());

float[] extent = getltemMap().getExtent();

System.out.printin("Known world extent: (" + extent[0] +", " + extent[1] + ") - (" + extent[2] +
" "+ extent[3] +)");

System.out.printin(*Done.");

System.out.print("Updating spatial representation window... "');
frame.repaint();
System.out.printin(*Done.");

System.out.print("Acting... );

wander=1;

startWandering();

System.out.printin("[" + getStatus() + "] Status.");
System.out.printin("Done.");

Ye avtd 1o onpeio Ha avorlvbodv Kdmolo TPAYUOTO GYETIKA E TOV TPOTO TOL dpo. Kot KIVEITOL £Vag
SARA agent. Mg v kAfan g cvvaptnong startWandering o mpdxtopog apyilel otmpilopevog ot
Baon yvmdong Tov va gktelel tuyaio kivion otov ydpo-koéopo. O mpaxTopog cvveyilel To wandering
puéxpt va Kavel yuo TpdT - Popd. SENse oe kamowovg dakomteg M items pe ta omoi pmopei va
aAAnAemdpaoet Kot va oArdEeL Tov apykd koopo. O Adyog mov 1 viomoinom £ywve pe Baon v TpOTN
Hovo @opd mov o mpakTopag PAEmet ta items eivar Adyo Tov peydAiov peyéBovg Tov KOGUOL Kol TOL
XPOVoL Tov omoio yperdleTol o TpakTopas yio va tov e&gpevvioet. ‘Etol dpa o€ avtd povo pio @opd,
OVOLyOoVTOG HOVO - OLCLOOTIKA €V d®UATIO GTOoV KOGHO Yopis petd vo kieiver v €icodd tov. H
dadkacio Tov avoiylaTog Ko KAEIGIHATOG avAAloya e TV KATAoTAGT Toug Tmv items dev Oo EPAamte o
Timota TV TOPIWVY AEITOVPYIKOTNTO TOV, KOl O AGYOC TIS HOVOSPOUNG vAomoinong eivar yio Adyovg
ToOTEPNG mapovciaong - (presentation) tov kavotitov tov mpdaktopa. o va kdver wandering o
npakropag kalei o axdélovdo threads:

o translationCompleted
o rotationCompleted

e segmentStarted

e segmentCompleted

o pathCompleted

KdBe popd o SARA agent dnpuovpyet éva povordtt 6to pookod tov, and v Béon mov Ppicketal 6TV
Béon omov emélee va mdel, To omoio amoteAegitarl amd empépovg translations ko rotations. Kéabe @opd
OumG OV oAoKANPmVETAL éva amd avtd Ta rotations 1 translations, o npdktopag Oa mpémet vo eléyEet dv
oto field of sense tov PBpicketon kGmoto item pe 1o omoio pmopei vo aAnAemdpdost. O cLYKEKPYEVOG
tpdmoc dpdong tov SARA agent givotl moAd amodotikdg, kabmg kamoto path mov Bo propodoe va emiéEet
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Yo EKTEAECT] O TTPAKTOPOG LITOPEL VO NTaV TOAD LeydAo M o€ kdBe Tepintwon Pmopel vo tepvohoe TOAD
Kovtd amd to item mov avalntoboe kol va pny 1o £PAeTe YTl 6gv ixe olokAnpmael oAdKANpo to path.
Y kd0e mepintwon pio tétoa vAomoinon Oa elye ehdyioteg TBavVOTNTEG EMLTVYIOG OE avTifeon pe Tdpa.
‘Etotl ta mapandve threads avoxatackevdotkay £tol ®ote Otav oAoKANpmVETOL £va rotation 1 éva
translation vo, kaAgiton n cuvdptnon dododo() | onoia amotedeiton and TIg EVEPYEIEG TTOL TPETEL Va. KAVEL
o Mentat otov 1péxmv Kdcpo Ommg avth avalvdnke oto walkthrough.

Me v kAnon g dododo() o mpdxtopag eAéyyel eav otn Paon yvdong Tov £xet TpooTedel Kamolo
item mov tov evélopépet. Xe auth TV TEpinTon Bo TPETEL VO TAEL KOVTH TOV KOl VO OAANAETIOPAGEL 1E
avtd. Opwmg n Aoy tov SARA agent ivai t€1010, 6TOL £VOG TPAKTOPOS TPETEL VO, £XEL TEAEIDGEL [Lint
evEPYELD Y10 Va. eKTEAETEL pio GAAN kB¢ ta threads kakovvtat oo ToAEG S1001KAGIEG TOVTOYPOVA KoL
og TETo0 TEPINTOON T0 chOoTHH 0dNyeitan og exception kot teppatiopod. T va avaldcovue auth TNy
oLUTEPIPOPA TOL TTpdrTopa Oa avapépovpe Eva mapadetypa. ‘Eotw évag mpdxtopag Exel cuvdebei otov
Koopo pog kot kaver wandering. Kdamowa otrypn kévet sense £va item 1o omoio tov evOloQpEPel Ko TPENEL
va dpdoel o€ owtd. o va dpdoet éva SARA npdxtopag o€ £va item kaid Oa eival va Taet Kovtd Tov £tol
®ote va eEacearicovpe 0Tt Qo «ded» TNV Kovovplo, KOTOOTOON TOL - LETO TNV OpacT] TOL Kol Vo
evnuepwOel yuo avtyv. ‘Evog Adyog yia tov omoio Bo pmopodoe vo uny 8el Tnv. Kovovpla KoTaoTooT TOV
item givar Adyw NG onTikNG ywviag amd TV onoio £3pace GE AVTO KAl TNG CLUTEPIPOPAG TOL item petd
v dpdon Tov TPaKTopa, TPOPANL To omoio Ba propovoe vo AvBel kot e Toukvotepo ray casting amd
TAEVPES TOL TPAKTOPA KOl PLEYAADTEPO EVPOG TG OTTIKNG TOV, TO OTOi0 OU®G dev umopel va eEacparicet
og kabe mepintmon 6Tt Oa evnuepobel Yo v Kovodpla Kotdotaot. Xe mepintmon 6mov 1 PAoT YvOoNS
dev evnuepmBel yia ta kovodpio dedopéva, Tote dnpovpyeitat TPOPANLLA AETOVPYIKOTNTOG GTOV KOGHO,
KoBdg o TpaxTopas Ho ektedel cuveXMS i dpdon og éva item to omoio Eyel GALGEEL KOTAOTAGT Y10 TOV
KOGHO Oyt Opmg kot ywo Tov mpdktopa. o va petaxivndei o mpdxtopag kovtd oto item mov OéAel,
kohovpe Tic ovvaptioelg Pathfind(x,y) xou StartPathExcecution(). H mpdt vmohoyilel o dodpopn
TPOG £V GUYKEKPLUEVO TTPOOPIGHO, 1 Bdom Ta items ov vdpyovv. 6T PAcN YVAOONG TOL TPAKTOPA, Kot
n devtepn extedel ovt) v dwdpoun. H StartPathExcecution() opwg kaAei pe ™ oepd g to threads
nov mpoavapépope. H évopEn omiaon  tng StartpathExcecution() 6ev otapatder ovtépota Thv
startWandering() aAAG xor o1 300 kakovv ta G threads pe amotédecpa va odnyoduacte ce exception.
Emnpoobeta oe mepintwon omov m.y. ot ovvaptnon -dododo() eiyape pio oxolovbion g HopeNg
startWandering(), stopWandering(),Pathfind(x,y), StartPathExcecution(),startWandering() 0o
odnyovpootay Kot Al og exception kabag kabe pua dodikacio kalel ta threads to onoio pe ™ ogpd
TOUG KOAOUV TNV dlodikacio pe omotéecpo vo {nteiton amd TtOov TPAKTOPO, VO KAVEL TPOypoTo
towtoypova. o v eniivon tov mpoPAnuatog dnpovpynonke éva amkd finite state machine pe tig
KOTAGTAGELS OTIG omoieg pmopei va Ppicketar Evag mpdxtopag. ITo cuykekpiéva Evag TpaKTopag Umopel
vo. kéver wandering, va kévetl pathExcecution, va éyet ohokinpmoet to pathExecution kat va €t Bpet tnv
¢€0d0 O6mov €ival Kot 1 TEAMKI KOTAGTOCT) TOL TPAKTOPA GTNV omoia fpickeTol povo pio popd 6To TELOG
OANG TG SrdKaGinG:

"Etol 1 kovolpuor Aoyikr tov Tpdxtopa givor n e&ng: O mpdktopag apyikomoteitan kot apyiletl va kavel
wandering. Xe mepintoon 6mov Kaver Sense kdmotlo item oto omoio pmopel vor oAANAETISPAcEL KAVEL
stopWandering gvepyei og antd kot apov kavel pathFind apyilel to PathExecution. Xe kdfe nepintmon
e Eyyovpe €qv €xel ohokAnpdoel avtd to path. Molig avtd olokAnpwbei o mpdxTopag dev Kavel ovte
wandering ovte pathExecution alkd voloyiler thv yovia peta&d avtod Kot tov item kot yupilet mpog
aTo Ylo v KAVEL SENSE TNV Kotvoupia Tov katdotacn. Molg evnuepmbei ) Bdorn yvdong tov Eavapyilet
to wandering.

INa v vlomoinon avtAg TG AOYIKNG Ypedotnke vo tpomomombovv ta threads omwg ovtd
npooépovtol ota mopadeiypato g PPprodnkng g SARA cOupwva pe to akOAovba Kot
dnuovpyndnke pia okopun ocvvaptnon m restartWandering() n onoio doyepiletar ovsactikd to finite
state machine.

* Performs a sensory operation, updates the item map and navigation mesh, and updates the GUI.
* @see MotileAgentListener#translationCompleted(reve.sara.agent. MotileAgentEvent)

* @param ev

*/

@Override
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public void translationCompleted(MotileAgentEvent ev) {
System.out.printin("[" + getName() + "] Translation completed.");
sense();
update();
frame.repaint();
if (wander==1){
dododo();

}
/** Performs a sensory operation, updates the item map and navigation mesh, and updates the GUI.
* @see MotileAgentListener#rotationCompleted(reve.sara.agent.MotileAgentEvent)
* @param ev
*/
@Override
public void rotationCompleted(MotileAgentEvent ev) {
System.out.printin("[" + getName() + "] Rotation completed.");
sense();
update();
frame.repaint();
if (wander==1){
dododo();
}
System.out.printin("[" + getStatus() +"] Status.");
if (wander==0){
wander=1;
restartWandering();

/** Performs a sensory operation, updates the item map and navigation mesh, and updates the GUI.
* @see MotileAgentListener#segmentStarted(reve.sara.agent.MotileAgentEvent)
* @param ev
*/
@Override
publicvoid segmentStarted(MotileAgentEvent ev) {

System.out.printin("["* + getName() + "] Segment started.");

sense();

update();

frame.repaint();

System.out.printin("[" + getStatus() + "] Status.");

/**

* @see MotileAgentListener#segmentCompleted(reve.sara.agent.MotileAgentEvent)
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* @param ev

*/

@Override

public void segmentCompleted(MotileAgentEvent ev) {
System.out.printin("[" + getName() + "] Segment completed.");
System.out.printIn("[" + getStatus() + "] Status.");

/**

* @see MotileAgentListener#pathCompleted(reve.sara.agent.MotileAgentEvent)

* @param ev

*/

@Override

public void pathCompleted(MotileAgentEvent ev) {
System.out.printin("[" + getName() + "] Path completed.");
System.out.printin("[" + getStatus() + "] Status.");

if (wander==2) {
System.out.printIn("StartWanderingggggggggggggg™);
wander=0;
restartWandering();

}

if (wander==0) {
System.out.printIn(*StartWanderingggggggggg99gg™);
wander=1;
restartWandering();

}

if (wander==2) {
restartWandering();

}
if (wander==4){

hangup();
}

System.out.printin("["" + wander + '] wander.");

}

public void restartWandering(){
if (wander==0){
rotation=getAngleTo(Dx, Dz);
System.out.printin(rotation+"RRRotation");
act("act motor turn "+ rotation);

}
if (wander==1){
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startWandering();

}

System.out.printin("["* + wander + "] wander.");
sense();

update();

frame.repaint();

Katd ) didpketo avtg g vAomoinong Tapovctdotnke tpofAnpa Katd thv dadikaoio aAlayng g
KOTAOTOONG TOL TPAKTOPa, dNAadY omd Tn otiyun mov tepuatilovrav kdmoto- thread petd and v
stopWandring() tote dev Mtav gpwctd vo Eavoyivel £vopén Tov. HE KANON TOV GLVAPTHCE®V
StartPAthExecution, moveTo 1 startWandering() xabm¢ oe awtég oL Agttovpyieg pmopovoav va
EKTEAEGTOOV o€ mepintwon omov to thread frav alive kdtt Tov dev ioyve amd TV oTIYUN TOL YivovTay
stopWandering(). To mpopinuo avtd dopbmbnke oamd tov k. Tidpyo Avaotocodkn pe odloyr g
Bprrobnkng g SARA.

Oowv apopd v AELTovPYIKOTITO TOV TPAKTOPO. 6€ GYECT HE ToL IteMS TOL KOGHOL Kot TNV enidpocn
TOL 6€ VT dNUoVPYHINKAV 01 aKOAOVOEG GUVOPTAGELS oL omoies Bor avaAvBOVV TaPUKAT®:
& SuvapTHoels Yo items to omoio TporyLoTonoovy Kotd v Kivijon tovg translation
® SuvapTioels Yo items ta ool Tpoy LoTomolovy. KOTd v Kiviien tovg rotation
o Suvaptioeis Yo kopovg items to onoio mparypatomolodv katd v Kiviion tovg translation
e Suvaptioels Yo koppovg items ta onoio Tparypatomolody Katd TV Kiviion tovg rotation
® YUVOPTAGELS Y10 TV GUYKPLOT) GULPBOA®DV

Ot téo0epig TpdTEg 0O QVTEG TIG GLUVAPTHOELS Eival oVOIAOTIKG i01eg pe awtég Tov housekeeper pe
AVTIHETOTION OAOV TOV TPOoPANUGT®V akpdg 6nmg Kot oty mepintwon tov housekeeper pe pikpég
HUOVO SLOPOPES Yol TNV TPOGAPUOYT OTIG aviykes Tov SARA agent.

H ovvéptnon start() 6mov kot vAOTOEl TV CUUTEPLPOPE TOL TPAKTOPA Yiow TOV KOGHO pag ivol
OVGIOOTIKG, 10, GLAAOYT TOV TOPOTAVE® CLVOPTACEDY 6€ GLVOLACUO pe TV Aoy wandering tov
TPAKTOPO OTMG VT AVOAVONKE TAPATAV®.

Ylomolidvtag OAN TNV GLUTEPLPOPE. TOV TPAKTOPO Kot SOKIUALOVTOG TOV GTOV EIKOVIKO oG KOGUO,
mopatnpnOnke OtL amd Eva onueio Ko HETE O TPAKTOPOG POIVETAL VO EvEPYEL APKETE apyd HETE TNV
ohokAMpmon pioag dledikaciog translation 1 rotation. O Adyog ywo avT THV GLUTEPIPOPE TOL TPAKTOPOL
eivar 011 kGBe popd mov yiverar update() kar frame.repaint(), yivetar o ohokAnpn ™ Pdon yvdong mov
onwg &yl dwpopebel péypr otiypns. ‘Etol peyoddvovtag m Paon yvoong «kobvoteped» Kot o
TpaKTopag oty evnuépoon . [ v aviet®mion tov TPoPANUATog TEPLOPiGTNKAY Ol 6V0 aVTEG
GUVOPTNGELS GTO EAGYLOTO OLVATO Kot TOLTOXpova LAOmoWONKe o Kovovpla devTepn €kO00T TOV
KOGLOV, OTOKAEIOTIKG Y10 AOYOuG. Topovsiaons, omov &xovv apaipedel dha to items mov dev Eyovv
AETOLPYIKOTNTO, KOl -OVUGLOGTIKA €ivol €vag KOGUOC Tov amoteAeitor omd dmpdtio, mOPTEG Kot
SKOTTES/ UMY OVIGHLOVG Y10, TOV EAEYYO TOVG.

TéXog éva onpavtikd TpoéPAnia to omoio akoun dev £xet Avbel eivar 0 eykAmPIoHOG TPAKTOPA KATOEG
eopég oe kamoto. bounding boxes. To mpoPAnua mapotnpeitol Otav 0 TPAKTOPOG OAOKANPOVEL éva
segment old kovtd o€ éva item. Tote apyilel va kiveiton cuveydg Tpog v id1a O<on pe omotéleopa va
TOPOpEVEL akivntog, 1 Kavel cuveydg To 1610 rotation kot émerto va petokveitol tpog tnv dia 0éom. To
TpoOPAnpa evroriletar oto e€ng, o mpdkTopag £xel Tpochicel kamow items otn Pdon yvdong Tov Ko
emAéyet kdmota dradpopn]. Katd v ohokAnpmon tng Kavet kat midt Sense. Av Bpicketot moAd Kovtd og
Kamoto item kot tote pmopei vo vroloyicetl 6t To bounding box tov opakd ewoydpnoe oto bounding box
Tov item pe amotéleopa vo eyKAOBIGTEL 68 aVTO Kot VoL PV UITOPEL Vo, 0topakpLvOel and avto.
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Mpdkropag eykAwBiouévog o€ bb

H cvumepipopd tov TpdKTopa Kotd TNV ELQEEVIGT) TOL TOPUKAT® TPOPANLOTOS OTMG KOTOypApETOL
o710 reve_worls.log mapovoialeton TopakiT:

20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Received response "act motor move
23.660578,-4.4190526 false 2.0"
[20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "act" to managed

body controller
[20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for response
[20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"

[20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
body controller

[20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for response
[20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"

[20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
body controller

[20117274224] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for response
[20117274225] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"
[20117274225] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
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body controller
[20117274225] [TCPIPBodyControllerL1 1 (DBG) run: Sent command prompt, waiting for response
[20117274225] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"

[20117274225] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
body controller

[20117274225] [TCPIPBodyControllerL1 1 (DBG) run: Sent command prompt, waiting for response
[20117274225] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"

[20117274225] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
body controller

[20117274225] [TCPIPBodyControllerL1 ] (DBG) run:-Sent command prompt, waiting for
response
[20117274226] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"

[20117274226] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to

managed body controller
[20117274226] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for response

[20117274227] [TCPIPBodyControllerL1 ] (DBG) run: Received response "act motor turn -
6.278332E-8"

[20117274227] [TCPIPBodyControllerL1 1 (DBG) run: Delegating command "act" to managed
body controller

[20117274228] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for
response

[20117274228] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"

[20117274228] [TCPIPBodyControllerL.1 1 (DBG) run: Delegating command "sense" to managed

body controller
[20117274228] [TCPIPBodyControllerL.1 1(DBG) run: Sent command prompt, waiting for response
[20117274228] [TCPIPBodyControllerL1 1 (DBG) run: Received response "sense"

[20117274228] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
body controller

[20117274229] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for response
[20117274229] [HousekeeperTCPIPBodyControllerL1] (DBG) run: Received response "sense"

[20117274229] [HousekeeperTCPIPBodyControllerL1] (DBG) run: Delegating command "sense" to
managed body controller

[20117274229] [Housekeeper TCPIPBodyControllerL1] (DBG) run: Sent command prompt, waiting for
response

[20117274229] [TCPIPBodyControllerL.1 ] (DBG) run: Received response "sense"

[20117274229] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
body controller

[20117274229] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for response
[20117274229] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"

[20117274229] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
body controller

[20117274229] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for response
[20117274229] [TCPIPBodyControllerL1 ] (DBG) run: Received response "sense"

[20117274229] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "sense" to managed
body controller

[20117274230] [TCPIPBodyControllerL1 ] (DBG) run: Sent command prompt, waiting for response

[20117274230] [TCPIPBodyControllerL1 ] (DBG) run: Received response "act motor move
23.660578,-4.4190526 false 2.0"
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[20117274230] [TCPIPBodyControllerL1 ] (DBG) run: Delegating command "act” to managed
body controller

[20117274230] [TCPIPBodyControllerL1 1 (DBG) run: Sent command prompt, waiting for response

7.3.1 ZuvapTAOEIG yid items Ta ommoia TIPAYHATOTIOIOUV KATA TNV Kivnon Toug
translation

Baoiwkr Aettovpyio v omoio kokeitor va gktedéost o SARA agent ota items givar 1 petatomon
oloKAnpwv items ommg ocuvéBave kou otnv mepintoon tov housekeeper. 'Etot ypnoyonoobvor ot
apywonomoelg kal ot cvvaptioelg iSEqual(), state(), move(), ensureOpen(), ensureClosed() axpipmdg
omwg oty epintwon tov housekeeper kot yo tovg id1ovg axpiPmg Adyouvg pe povn dapopd tov effector
nov ypnowonoeiton oty move() xabdg o SARA agent dev dwbéter hand effector. ‘Etor £xet
ypnowonomOei o leftHand effector tuyaio avépeoa otovg effector tov SARA agent.

public boolean move(String itemName, String accessPointName, String.functionName, float x, float v,
float z) {

if (lact("attach leftHand " + itemName + " " + accessPointName)) {
System.out.print("ERROR: Could not attach leftHand effector to " + accessPointName
+ " accesspoint!");
return false;

}

if (lact("select leftHand " + " move " + functionName)) {
System.out.print("ERROR: Could not select " + functionName + " function for move
action!");
return false;

}

if (lact("act leftHand " + " move " + x+""+y+""+z+"true")) {
System.out.print("ERROR: Could not move " + itemName + "1');
return false;

}

if (lact("attach leftHand ")) {
System.out.print("ERROR: Could not dettach leftHand effector!");
return false;

}

return true;

XopoKTNPIoTIKO TOPASEY O TG TOPOTAVED AETOVPYIKOTNTOG OMOTEAEl TO TMOPAKATO® TOPAdELYLQ
omov.eav o SARA agent «kdvet sense to item Doorlopener tote eAEyyEL TNV KATACTAGT TOL Kol €6V avTd
etvat «kAeioton 1o1E oTOopaTder To wandering, dpa mdve Tov, TAEL KOVTIG TOL Kol EVUEPOVEL T1 Pdon

YVOONGS TOV.

if (getkKB().get("item", "Doorlopener").size() 1=0) {
if (state("Doorlopener”, 0.4f,1, 10, 0.6f, 1, 10) == STATE_OPEN) {
System.out.printin(*Doorlopener: Run STATE_OPEN");
System.out.printin("[" + getPath() + "] Status.");

}
else if (state("Doorlopener”, 0.4f,1, 10, 0.6f, 1, 10) == STATE_CLOSED) {
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if (wander==1){
stopWandering();
wander=2;
System.out.printIn(*Found Doorlopener.");
System.out.printin("Doorlopener: Run State. CLOSED");
ensureOpen("Doorlopener”, "mover"”, "move”, 0, 0, -0.2f; 0.6f, 1, 10);

/I get the location symbol instances for the specified item...
Vector<Vector<String>> Dlocations = getKB().get("location",
"Doorlopener");

/I get the second argument of the first symbol instance found...
String Dlocation = Dlocations.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...
/I individual coordinates...

String[] coords = Dlocation.split(",");

Dx = Float.valueOf(coords[0]);

Dy = Float.valueOf(coords[1]);

Dz = Float.valueOf(coords[2]);

System.out.printin("["+ Dx + Dy + Dz +"] New location.");

pathfind(2,9.5f);
startPathExecution();
sense();

update();
frame.repaint();

}
else if (state("Doorlopener”, 0.4f,1, 10, 0.6f, 1, 10) == STATE_UNDEFINED) {

System.out.printin(*Doorlopener: Run STATE_UNDEFINED");
}

else {
//do nothing

}

7.3.2 Zuvaptnoeig yia items Ta omoia mMPAyHATONMOIOUV KATA TNV Kivnon Toug
rotation

Eméuevn Paocikn Aerrovpyion v omoia kaleiton va ektedéoet o SARA agent ota items eivor 1
TEPOTPOQPT oAOKANpov items omwg ouvvéfove kol oty mepintoon Tov housekeeper. "Etot
XPNOWOTOLO0VTOL Ol apyKonooels kat ot cvvaptioslg isEqual_ROTATED(), state ROTATED(),
turn(), ensureOpen_ROTATED(), ensureClosed ROTATED() akpipdg Omwg otnv mepintmon Tov
housekeeper kat yio tovg id1ovg akpipag Adyoug pe povn dwupopd tov effector mov ypnoiponoteitoan oty
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turn() kaBdg o SARA agent dev dabéter hand effector. ‘Etot éyel ypnoomomei o leftHand effector
Tuyaio avapeoa otoug effector tov SARA agent.

public boolean turn (String itemName, String accessPointName, String functionName, float xa, float ya,
float za, float angle) {

if ('act("attach leftHand " + itemName + " " + accessPointName)) {
System.out.printin("ERROR: Could not attach leftHand effector to " +
accessPointName + " accesspoint!™);
return false;

}

if (Yact(""select leftHand " + " turn " + functionName)) {
System.out.printin("ERROR: Could not select " +functionName + " function for turn
action!™);
return false;

}

if (lact("act leftHand " +"turn " +xa +"," + ya+""+za +","+angle)) {
System.out.printin("ERROR: Could not turn * + itemName + "'!");
return false;

}

if (lact("attach leftHand ")) {
System.out.printin("ERROR: Could not dettach leftHand effector!");
return false;

}

return true;

XapaKTNPIOoTIKO TOPASELYLLO CVTNG TNG AELTOVPYIKOTNTOG OTOTEAEL TO TOPUKAT® TOPASELY LD OTTOV EAV
0 SARA agent kdavel sense to item door4a tote eléyyet TNV KOTAGTAGT TOV KOl €0V 0LTO givan «kAe1oTd»
1oTE otapatdel To wandering, dpa Tavm Tov, TEEL KOVTA TOVL Kol EVILEPMVEL TH BAGT YVAOGNG TOV.

if (getKB().get("item", "door4a™).size() 1= 0) {
System.out.printin("'Find door4a");
sense();
if (state_ROTATED("door4a", 24.602118f, 0, -3.8830428f, 23.5f, 0, -3) ==
STATE_OPEN_ROTATED) {
System.out.printin(*door4a: Run STATE_OPEN_ROTATED)");
}
else if (state. ROTATED("door4a",24.602118f, 0, -3.8830428f, 23.5f, 0, -3) ==
STATE_CLOSED_ ROTATED) {
if (wander==1){
stopWandering();
wander=2;
System.out.printin("door4a: Run STATE_CLOSED_ROTATED");
ensureOpen_ROTATED("door4a", "Door4_a_access_p", "rotate",24.602118f,
0, -3.8830428f, 23.5f, 0, -3f,0,1,0,-1.5f);
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Vector<Vector<String>> Dlocations = getKB().get("location", "door4a");

/I get the second argument of the first symbol instance found...
String Dlocation = Dlocations.get(0).get(1);

// the argument is of the form "x,y,z", parse it to get...
/l individual coordinates...

String[] coords = Dlocation.split(",");
Dx = Float.valueOf(coords[0]);

Dy = Float.valueOf(coords[1]);

Dz = Float.valueOf(coords[2]);
sense();

update();

frame.repaint();

pathfind( 24,-2f);
startPathExecution();
System.out.printin("PathExecuted");
sense();

update();

frame.repaint();

}
else if (state. ROTATED("door4a", 224.602118f, 0, -3.8830428f, 23.5f, 0, -3) ==

STATE_UNDEFINED_ROTATED) {
System.out.printin("door4a: Run STATE_UNDEFINED_ROTATED");

sense();
update();
frame.repaint();
}
else {
/ldo nothing
}

7.3.3 Zuvaptnoeig yia kOpuBoug items Ta omoia mpaypaTomoiouv KATd TNV
Kivnon Toug translation

Mia axopn Aettovpyio v omoia Kaheiton va ektedécel o SARA agent ota items etvor 1 petotomion
kopuPov tev items 6nmg cuvéPatve kot otnv mepintmon tov housekeeper. ‘Etot yprnoyomotovvtotl ot
apywkonomoel; kol ou ovvoptioelg isEqual(), state_nodes(), move_nodes(), ensureOpen_nodes(),
ensureClosed_nodes() axpipdg 6mwg oty mepintwon tov housekeeper kot yio Tovg B0V aKPPOG
AOyovg pe povn dlopopd tov effector mov ypnoonoteiton oty move nodes() kabmdg o SARA agent dev
dwBétet hand effector. 'Etot £yet ypnoyomomBei o leftHand effector tuyaio avapesa otovg effector tov
SARA agent.
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public boolean move_nodes(String itemName, String accessPointName, String functionName, float Xx,

float y, float z) {
if (lact("attach leftHand " + itemName + " " + accessPointName)) {
System.out.printin("ERROR: Could not attach leftHand effector to " +
accessPointName + " accesspoint!™);
return false;

}

if (lact("select leftHand " + " use " + functionName)) {

System.out.printin("ERROR: Could not select " + functionName + " function for move

action!™);
return false;

}

if (fact("act leftHand " +"use"+x+""+y+""+2)){
System.out.printin("ERROR: Could not move " + itemName + "'1");
return false;

}

if ('act("attach leftHand ")) {
System.out.printin("ERROR: Could not dettach leftHand effector!");
return false;

}

return true;

XapaKTNPIOoTIKO TOPASELY L CVTAG TNG AELTOVPYIKOTNTOG OOTEAEL TO TAPAKATO TOPAdEYLO OTTOV EGV
0o SARA agent kdvet sense to item chest_room4 téte eAéyyetl v katdotaon tov kopPov mov opilet To
oOpporo chestrd_in_up_symbol kou ebv avtd - givon «ikhetotd» 1OTE oTOpOTdEl TOo Wwandering, To

petatomilel, TaeL KOVTA TOV Ko EVIILEPMVEL T PACT YVAOONG TOV.

if (getKB().get("'item", "chest_room4').size()!=0) {
if (state_nodes("chestr4_in_up.symbol", 0,1, 0, 0, 2.5f,0) == STATE_CLOSED) {
if (wander==1){
stopWandering();
wander=2;
System.out.printIn(“chestr4_in_up: Run State. CLOSED");
ensureOpen. nodes(*'chest_room4", "chestr4_in_up_symbol",
“chest_r4 revealmap_access_p", "translate”,0, 1,0, 0, 2.5f, 0);
Vector<Vector<String>> Dlocations = getKB().get("location",
"chest_room4");
/. get the second argument of the first symbol instance found...
String Dlocation = Dlocations.get(0).get(1);
/I the argument is of the form "x,y,z", parse it to get...
/I individual coordinates...
String[] coords = Dlocation.split(",");
Dx = Float.valueOf(coords[0]);
Dy = Float.valueOf(coords[1]);
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Dz = Float.valueOf(coords[2]);
sense();
update();
frame.repaint();
pathfind(6,-9);
startPathExecution();
sense();
update();
frame.repaint();
}
} else if (state_nodes("chestr4_in_up_symbol”, 0, 1, 0, 0, 2.5f,0) =='STATE_OPEN) {
System.out.printIn(“chestr4_in_up: Run State OPEN");
sense();
update();
frame.repaint();
} else if (state_nodes("chestr4_in_up_symbol”, 0,1, 0,0, 2.5f,0) == STATE_UNDEFINED) {
System.out.printIn(“chestr4_in_up: Run State OPEN");

sense();
update();
frame.repaint();
Yelse{
}

¥

7.3.4 ZuvapTnNOEIS Yia KOHBoug items Ta ommoia MPAYHATOTTIOIOUV KATA TV
Kivnon Toug rotation

Emopevn Aertovpyia v omoio KoAeiton vo extelécel o SARA agent ota items givar 1 mepioTporn
kopPov tev items Oonwg cuvéBaive kol otny. mepintwon tov housekeeper. ‘Etol ypnoipomotovvtat ot
apylKonomoel; kot .ot ovvaptioels - isEqual(), state_nodes_rotated(),  turn_nodes(),
ensureOpen_nodes_rotated(), ensureClosed_nodes_rotated() axpifdg omwg omv zmepimtwon  ToL
housekeeper kat yio Tovg 161006 axpPmg Adyovg pe povn dwpopd tov effector mov ypnoipomoeitar otnv
move_nodes() xkabdc o SARA agent dev dabéter hand effector. "Etot &gt ypnotponombei o leftHand
effector Tuyaio avapeoa otovg effector tov SARA agent.

public boolean turn_nodes-(String itemName, String accessPointName, String functionName, float xa,
float ya, float za, float angle) {

if (lact("'attach leftHand " + itemName + " "' + accessPointName)) {
System.out.printin("ERROR: Could not attach leftHand effector to " +
accessPointName + " accesspoint!");
return false;

}

if (tact("select leftHand " + " use " + functionName)) {
System.out.printin("ERROR: Could not select " + functionName + " function for turn
action!");
return false;
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if (lact("act leftHand " +"use"+xa+","+ya+""+za+""+angle)) {
System.out.printin("ERROR: Could not turn " + itemName + "I"");
return false;

}

if (lact("attach leftHand ")) {
System.out.printin("ERROR: Could not dettach leftHand effector!™);
return false;

}

return true;

XopoKTNPIoTIKO TOPASEY L0 GVTNG TG AELTOVPYIKOTNTOG OMOTEAET TO TOPAKATM TOPASELY O, OTTOV EQV
o SARA agent kdvet sense to item table5 tote edéyyet Ty KoTdotacn Tov KOuPov Tov opilel To cOuPoAO
table5_symbol_rotation kot €dv owtd givar «xhelotdn 10T oTopaTasL To Wandering, o meplotpéel, mhet
KOVTA TOV KOl EVIILEPDOVEL TN BAoT YVAOOTG TOV.

if (getKB().get("item", "table5").size()!=0) {
if (state_nodes_rotated("table5_symbol_rotation", 1,0, 0, 0,0,1) ==
STATE_CLOSED_ROTATED) {

if (wander==1){
stopWandering();
wander=2;
System.out.printIn(“t17a: Run State. CLOSED");
ensureOpen_nodes_rotated("table5", "table5_symbol_rotation”,
"table5_access_p",
"rotate",1, 0,0, 0, 0,1,1,0,0,1);
Vector<Vector<String>> Dlocations = getKB().get("location", "table5");
/I get the second argument of the first symbol instance found...
String Dlocation = Dlocations.get(0).get(1);
/I the argument is of the form "x,y,z", parse it to get...
/I individual coordinates...
String[] coords = Dlocation.split(",");
Dx = Float.valueOf(coords[0]);
Dy = Float.valueOf(coords[1]);
Dz = Float.valueOf(coords[2]);
sense();
update();
frame.repaint();
pathfind(18, -9);
startPathExecution() ;
System.out.printIn("PathExecuted");
sense();
update();
frame.repaint();
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}
else if (state_nodes_rotated("table5_symbol_rotation™, 1,0,0,0, 0,1)

==STATE_OPEN_ROTATED){
System.out.printin("t17a: Run State. OPEN");
sense();
update();
frame.repaint();
}
else if (state_nodes_rotated("table5 symbol_rotation”, 1, 0,0, 0, 0,1)
==STATE_UNDEFINED_ROTATED) {
System.out.printin("t17a: Run STATE_UNDEFINED");

sense();
update();
frame.repaint();
Yelse{
//do nothing
}

¥

7.3.5 ZuvapTAOCEIS YiA TNV CUYKPIGH CUHBOAWYV

Téhog o Tpdobetn AettovpyuwcodTa v omoic. Kokeitor va. ekteAéoet o SARA agent sivar avtn g
obyKpLong cuformy. OvcolaoTIKG AVTO TOV KAVEL AT 1) GLVAPTNGT vl va dExeTaL MG opicpata dV0
items kot to. oOpPora Tovg Ta omoia BELOLE VO GUYKpPivOLE, AapBAaver Tig TéG omd o 600 GUUPOAN
KOl TIG OLYKPIveL LETOED TOVG.

public static int SYMBOL_STATE_EQUAL = 1;
public static int SYMBOL_STATE_NOTEQUAL = -1;

public int symbol_state(String itemName, String symbolName, String itemName2, String symbolName2)
{

/I get the location symbol instances for the specified item...

Vector<Vector<String>> symbol_values = getKB().get(symbolName);

/I get the second argument of the first symbol instance found...
String symbol__value = symbol values.get(0).get(1);

[l the argument is of the form "x,y,z", parse it to get...
[l individual coordinates...

String[] values = symbol_value.split(",");

float x_value = Float.valueOf(values[0]);

float y_value = Float.valueOf(values[1]);

float z_value = Float.valueOf(values[2]);

Vector<Vector<String>> symbol_values2 = getKB().get(symbolName2);

/I get the second argument of the first symbol instance found...
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String symbol_value2 = symbol_values2.get(0).get(1);

/I the argument is of the form "x,y,z", parse it to get...

/l individual coordinates...

String[] values2 = symbol_value2.split(",");

float x_value2 = Float.valueOf(values2[0]);

float y_value2 = Float.valueOf(values2[1]);

float z_value2 = Float.valueOf(values2[2]);

if (x_value==x_value2 && y value==y value2 && z_value==z value2) {
return SYMBOL_STATE_EQUAL;

Yelse{
return SYMBOL_STATE_NOTEQUAL;

XapaKTNPIoTIKO TOPASEYUO OVTAG TNG AELTOVPYIKOTNTOG OMOTEAEL 1| CVYKPIOT TOV YPOUITOV TOV
YEOQUETPIKOV GYNUATOV TV UNYAVICUOV OVOIYLOTOS TOV TOPTAOV LE TO YPOULTO TOV YEOUETPIKOV
oynudtov Tov PpEdnkay 6Tovg YAPTEG TOL NTOV KPVUUEVOL GTO. UTOODALL.

/lcompare yellow cross button

if (symbol_state("chest_room4", "rectangle_color._symbol","rect_mechanism",

"yellowrect_color_symbol") == SYMBOL._STATE EQUAL) {
System.out.printin(*"Yellow rect button...correct!!!");
ensureOpen_nodes("'rect_mechanism”, yellowrect_symbol",
"rectangle_mechanism_yellow_access_p", "translate", 0,0,1, 0,0,0);
sense();
update();
frame.repaint();

Yelse if (symbol state("'chest_room4", "rectangle_color_symbol","rect_mechanism",

"yellowrect color_symbol" )== SYMBOL_STATE_NOTEQUAL){
System.out.printin(*Yellowrect button...is not correct!!!");
ensureClosed ‘hodes("rect_mechanism", "yellowrect_symbol",
"rectangle_mechanism_yellow_access_p","translate", 0,0,0, 0,0,-1);
sense();
update();
frame.repaint();
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8. Zupmnepaopara - MNepiAnyn

XV mopovca PETATTUYLOKT dtatpiPr] avamtoydnke £vo gueLEG gikovikd TepBdiiov Paciopévo oty
avamapdotacn REVE kot otig teyvoloyiec avamntuéng mg. To 6o mepifairov eiye emiyeypnfei va
avomtuyBetl mo mpw pe ypnon towv yhocodv VRML ko java. Me ) ypron g yAwooo. VERL, g
matedppog REVE Worlds kot mpaxtopov avertuypévov og java pe Baon v REVE. avanopdotaon
dnpovpynonke Eva TANPEG Kot AELTOLPYIKO TEPIPAALOV LLE EVPVEIS TPAKTOPES [LE CAPT AEITOVPYIKOTNTO
TO OMOl0 TAEOVEKTEL €VAVTL TNG TPONYOLLEVNG VAOTOINGTG AOY® NG OOPAG LIKPOTEPNG SVOKOAOG
viomoinomng, v gveM&io Kol TNV ETEKTOCIHLOTNTA TG,

Apywcd dnpovpyndnke o koécpog / mepiPdirov oe VRML kar ot ouvéysio petapépbnke oe VERL,
wa tomov Xml yAdooo yo v oamewdvion koéocpmv pe Baon tv. avanapdotacn REVE. Kotd v
peto@opd avtn £mpeme vo. yivouv kdamoeg oAlayég ota Wl apyeio. @ote vo vmootnpydel m
Aertovpywodmta g REVE avamapdotaone. H mhoteoppo REVE Worlds vroloyiler avtopato to
bounding boxes twv items tov K6coL Kol pe BaoT avTd Evag TpdkTopag pumopel va kivnOei 6tov KOG |LO.
Bdon opmg X3D/VRML specification dev givar duvarh] 1 -e€aywyn ~TANPOQOPING Yo YEQUETPIKA
avtikeipeva tonov sphere, cylinder, box kot cone amd v otrypr] émov €xel Eekvioet to rendering tng
oknvig omdte givar advvoro va voloylotei to bounding box. "o o Adyo avtd petoTpdmniay OAo avtd
T0. geometry primitives oe IndexFacedSets svd tavtdypovae apaipébniayv kol 6Aot ot koppor Collision
Kabmg 6ev TPpocEPepav TANPoPopia ol ¥PNCYLOTOLOVVTOL Yot AAANAETIOPOOT LLE TOV XPNOTN KoL Ol LUE
kamowov mpaktopa. H petatporny) og IndexFacedSets éywe pe yprion tov mpoypdppatog VRMLPad to
onolo emupénel TNV petoTponn Yoo avtikeipeva tomov box, cylinder kot cone, evd yio TNV HETOTPOTT
avtikelpévav tonov sphere ypnoiponomdnke £va plugin averntuypévo omd. tov k. Idpyo Avactocodxn.
[Swiitepn mpocsoyn KoTd Tov opiopod avikeévov otnv VRML npémet va dobel atnv opbn cdvraén toug
xopic mepirr] mAnpogopio. Yo v avamapdotoon -REVE o6nmg eivor mopadetypotog ydpv kdamolo
translation to onoio 6o opiotei ek véov oty YAdooo VERL kabmg propei va emnpedoet Tov vtoloyiopd
tov bounding boxes. Toviletat 6Tt avtd dev amoteAel AdBog Thg Thatedppag kabbg vroloyilel axpidg
avtd mov g opicape va vroroyioet. Dvoikd enakdiovbo. TG HETATPONNG TOV geometry primitives og
IndexFacedSets eivar 1 Topapdpeoon tov. textures tovg amd to tessellation oto omoio vrokewrat. INa
™V €MIAVGT TOV TPOPALATOC TPOTAONKAY dVO TEXVIKES, AvOAOYa LE TO apytkd geometry type tov kdabe
item, yio. geometries tomov box ypnopomombnke 1 texviky tov textureCoordinate kot yio geometries
tomov cylinder, sphere xou cone ypnowonomdnke n teyvikn tov textureTransform. ToviCeton 6t 10
npoPAnuo voloyiopod Tav-bounding boxes kot ta TpofAfpata wov o akolovBovv dev amoterei bug
™G mAatoprag aAAd givor amdppoi. tov X3D/VRML specification oyetikd pe tov voloyiopd tov
nediov size petd to rendering.

"Eva tpopAnpa to onoilo mapatnpnnke eivar 6ti o opiopdg tov kévrpov center gvog item ot VRML
dev mepvael otV TAATPOpL KoLl To cOoTNHe VIOAOYIlElL To KévTpo Tov item gk véov. Avtd pmopei va
dnpuovpynoel TpoPANUE KaOdOG N EPUPULOYN HIOG GUVAPTNONG TEPIGTPOPTS OO TAEVPAS TOL TPAKTOPOL
og éva, item dev Ba to TEPIoTPEYEL KOTAMNAL pe omotédeopo gite EMenyn psalopon gite mpofinua
Aertovpydtntag: Lo tnv-enikvon tov TpoPfAnpatog ota items avtd npootédnke oty VRML éva véog
KOUPOg hOTE VO HETATOTIGEL TO KEVIPO TOL item, mpoteivetal Opmg o€ pio Kovovpia £kdoon tov REVE
Worlds n tpocbnxn duvatdtrog Tposdiopicpod Tov kEvepou evdg item oto virtual model.

Oocwv oeopd, ~ Tig ovvoptioelg tov access model  AccessPointTranslateFunctionL1 kot
AccessPointRotateFunctionL 1 pe tqv X3DFieldFunctionL1 o facikn dtopopd peta&d tovg givat 6t ot
dbo mpdTEg KoTd TNV. d1dpketo, Tov animation petoromiCovy N TEPIGTPEPOLY avTicTora TO item amd TV
apyikn tov Béon oty TEMKN oTodaKd, evd 1 TeAevTaio petatomilel | mepLoTPEPEL TOV KOUPO Tov item
katevbelav oy telikn Tov Béom. Edv avt tovg N Aettovpyucodtnta dnpovpyel mpofAna peaioong
TOV KOGLO TPOTEIVETOL 1] EPAPLLOYT TOAADV S1000YIKMOV UETATOMIGEDV 1) TEPIGTPOPAOV OO TNV CPYIKN
otV Tedkn Béon é1at doTe va dnpiovpyeitat To £0E TG oTASNKNG Kiviong.

Téhog 6owv agopd kot éAtl To virtual model mopatnpridnke 611 0 opioudg tov scale gvog item evd
onTkd mapovclaletal oTnV TAATEOpLO e TO coTd péyedoc, dev mepvdel n mAnpogopia e KooV
TPAKTOpO HE omoTtéAecpo va dnpovpyel g avoindn Pdon yvoong kot va pnv etvor og Béom va
AETOLPYNOEL OMOTEAECHATIKG Hé€C oToV KOGHO. [ v emilvon tov mpoPAipatog akolovdndnke pio
ovykekpévn axolovbia opiopod tov items ot VRML dcwv agopd tmv opiopd tav koupov scale n
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Omoil0. TPOGMEPEL L0 OMOTEAECUATIKY) ADGT TOL TPoPANpaTog Tpoteivetar OU®G 1 emilvon Tov
TPOPANLATOG GE pa VEX EKOOGT TG TAUTPOPLLOG.

Katd v vioroinon tov HouseKeeper tov mpdktopa 000 onAad TOL KOGLOL avamTdydnKay KATolEg
GUVOPTHGELG Y10 TNV VAOTOINGCT TG AELTOLPYIKOTITAG TOV TPAKTOPQ Y10l TIG AKOAOVOEG EVEPYELEG:

® SuvopThoelg Yo items ta onoio TpaypaTonolovy katd v kivnor tovg translation

® ZuvopThHoElS yia items ta. omoio TpayaTonolovy katd v kivomn Tovg rotation

® ZuvopThoelg Yo KopBoug items to omoia parypotonolohy Katd Ty Kivion tovg translation
® ZuvopThoels Yo KopBovg items to omoia TparyoTonolohy KoTd Ty Kivion tovg rotation

Katd tov 1610 Tpomo avamtdynkov TapOUoleg GUVOPTHCELS Y10 TV VAOTOINGT TG GUUTEPLPOPAG TOV
SARA agent tov mpdrtopo ToiyTn OLGIUCTIKA TOV KOGHOV LOG Ol OTT0IES Eivat ot aKOAOLOES:
® ZuvopThoElg Yo items ta onoio TpaypaTonolovy katd v kivnor tovg translation
® ZuvopThHoElS yia items ta. onoio TpayaTonolody katd v kivion Tovg rotation
® ZuvopThHoels Yo KOpBovg items to omoia parypotonolobv Kotd Trv-Kivon tovg translation
® ZuvopThoels Yo KopBovg items to omoia parypotonolohy KoTd Ty, Kivron tovg rotation
® YUVOPTACELS Y10 TV GUYKPLOT) GUULPOA®DY

Katd v viomoinon tov HouseKeeper ypeidotnke vo avilet®miotody. Kamowe TpoPAuoTe yuo Ty
opOn Aertovpyia tov mpdktopa. Xvykekpéva o housekeeper aviidpd oe pio dpdon oo SARA agent
aotpomieio. Avtd pumopel vo emPEPeL KAmow TPpoPANate. avaioyo e TNV VAoToiNoT Kabmg pexpt va
ohokAnpmoel o dpdon o SARA agent o Housekeeper umopel va éxer ektedéoel MOAMOTALG
emavoroppavopeves avtidpacels otny mpaén tov SARA agent. To mpopinua eviomiCovtav Kupiong o€ pia
vAomoinon Pacicpévn otov Eleyyo omd mhevpd HouseKeeper g andivtng petoxiviong evog item ot
AVTILETOTIOTNKE TPOTEIVOVTOG HI0t VAOTOINGT HE BAoT TNV OXETIKY HETAKIVIIOT €VOG Item Kot TG apyIKeG
Kot TEMKEG Tov cuvieTaypéves. H b oyum dwatnphnke Kot kotd v viomoinon tov SARA agent
KoBhg edv édeyye v omdlutn petaxivinon evog item uéypt v olokApmon Tng petokivnong o
npaktopag Bo dpovce £k vEou oto item.

EmnpooBeta mapatnpnonke pio ehdyiom andkiion otov vroloyiopd g Béong evog item katd v
petaxivion tovg cuvey®dg av&avopevn and dtadoytkd animations n omoia pokporpdbecpa pmopsi va
dnpuovpynoel TpOPANUO AEITOVPYIKOTNTOG KOt Yo 0VTO TO AOY® OpioTNKO KATOWV KOTOPALD EAEYYOVL
®oTE Vo pnv exnpedlovial ol TPAEEIS TOV TPUKTOPOV 0O OVTN T S1popd.

Emmléov npénet va tovicovpe 0tL o1 cuvigTaypéveg tov kabe item diémovtor amd 1o TomKd cHoTHA
ocLVTaypEV®DY TOL item kot Oyl amd TO GUGTNUO CUVIETOYUEVOV TOV KOGHOV YEYOVOG TTOV UTOPEL vo.
duoyepaivel v mpoordbeia katd TV vAOToinon Kabhg kabe popd Ba mpémet va eEEyyovpe To item oto
onoio Bélovpe dpdoet o mpaxtopac. ITpoteivetol oe pio emduevn éxdoon tov REVE Worlds ta &bo
GLOTHLLOTO CLVTOYUEVAOV VA TaVTICOVTaL.

Téhog dowv apopd €d1kd Twv SARA agent viomouibnke évo anAd finite state machine mote va
Soyepilerar o threads mov ypnoylomotei o mpdrTopag v vo vAOTomoel TpGéels peTaxiviong Tov.
Hapatnphnke TpofAnue. Katd TNV EVOAAOYY TOV KOTOGTAGE®Y ToL koG amd Tn oTiyun mov o
npaktopag £kave stopWandering «at teppatiCetl to thread dev firav duvat 1 ek véov ekkiviomn tov pe
KAfon tov ocvvaptioeov StartPAthExecution, moveTo 7 startWandering() kafd¢ og avtég ot Asttovpyieg
UTOPOVG OV VO, EKTEAEOTOVV 6€ mepimtmwon 6mov to thread frav alive kdtt mov dev ioyve and v otryun
nov yivovtov stopWandering(). To npdfinue avtd dopBddnke and tov k. Tdpyo Avootaccdkn pe
aAlayn g Pipriodning g SARA.

Katd v evnpépoon g Baong yvdong tov SARA agent kot kAo twv cuvapticsov update kot
frame.repaint wapatmpndnke 6t pe v avénon tov items oty kb o npdktopag apyei vo ekteléost Tig
TOPATAvVEO cuvaptNoels. ' Tov Adyo avtd 1 KANGN TOV GUVOPTHCEDV QVTMOV EANYLOTOTOMONKE OTO
pikpdTEPO dUVOTO VA TOwTOHYpOoVa avatHyOnKe pa dgvTEPN €KGOON TOL EKOVIKOD TEPPAALOVTOS TO
omoilo mepEyel Lovo Ta dwpdtio mopteg kou dwakomte. Ilpoteiverar oe pia vedrepn £€kdoorn g
Bipriobnkng g SARA pia o amodotikr evnuépmon tng Paong yvaong.

Télog €va onpoavtikd TpdPAnua oto omoio akdun dev €xel Ppebel Moon anoterel o eykA®PIONOG TOL
SARA agent kdanoteg popég o€ bounding boxes twv items 6tav odokAnpdvetl Eva segment Todd kovid og
avTaL.
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MMopd tig 6moleg dvokoAieg vVAOTOINGONG KOl TO TPOPANLOTO TOV TOPOVGLOCTAKAY, TO Omoio, €iTe
Eemepaotniav gite ovapévouv Avor, 1 avamapdotacn REVE, n mhoteoppa REVE Worlds ko 1
viomoinon mpoktopwv pe Paon tig Piprodnkec tov Housekeeper kon tov SARA agent amotedodv pia
e€atpeTikn AOoM Yoo TV ovARTLEN EVELAV EIKOVIKDV TEPIPAAALOVI®OV TOGO omd TAEVPAS EVKOALNG
vAOTOINONG 060 KOl omd TAEVPAC EMEKTACIUOTNTOG KOl €VEMEING TPOSPEPOVTOS PEOMOUO KoL
VIOGTNPIEN S10OIKAGIDV.
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