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1 HAEITOYPIIKOTHTA THX E®PAPMOIHX

3D Dynamic Puzzle
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1.1 lsvika

To 3D Avvopikod Puzzle sivon pio epappoyn-moryviol n onoio enttpénel 6Tov
¥pPNoTN va emAECel éva and ta Tpio dbéciua yempeTpikd oynuota: Kopo,
mopopida Kol KOAVOPO, Vo OOKOGUIGEL TIG TAELPEG TOLG WE EKOVEG 1)
POTOYPOPIES TNG TPOTIUN GG TOV Kol Vo ETAEEEL TOV P10 TOV KOUUOTIOV
oto omoio. Oa dwwomactel 10 apykd oynua. A@od 0 YPNOTNG KAVEL TIG
apyYIKES  EmMAOYEC  Kou TO  OYNuUo  omdogl,  KoAgitar  vo  TO
EMOVOGLVAPUOAOYNGEL KIVOVTOS KOl TEPLOTPEPOVTOS TO, KOUUATIO KOl OTIG
Tpelc SLGTAGELS.



1.2 Aiauopewon Apxikwv EmiAoywv

Enloyn Zynuotoc: H emdoyn yewoperpikod oynuotog yivetor amd tnv
tprdoa radio button oto BOpeLodVTIKO PEPOG TOV TTAVEA YEPIGLOD.

Emloyn ewovov: H oyetikn dwopouny tov  ewdévov  mwov  Oa
ypnopomomBodv e1cdystal oto medio Keywévou mov Ppickovial 610 vOTIo
Tunpo Tov Thvel yeptopov. O aptdudc Kot o dvopd TV TESI®V KEYWEVOD
oAAGCEL COPEOVO LLE TNV EMAOYY] GYNUOTOG £TCL MGTE VO, GUUPMOVEL LE TIG
1011TEPOTNTEG TOV KAOE YEMUETPIKOV Y1 LOTOG.

Emiloyn xatatuncemv: O apBudg tov KOTATUNGEOV €1G6AYETAL 6TO TTEdIO
KeWEVOL Tov Tithogopeitar “Divisions:” 610 POpEl0aVOTOAKO TUNLO TOV
nhvel yepiopod. O apBuoc avtoc epapudletor OAPOPETIKA 610 KAOE
GYNHO.

A) Ztov k0OPo aeopd TIC KOTATUNGELS ava, oK, 0ivovTag GLVOAIKO
aplOud KOUUATIOV TNV TPITN SVVOUN TOV ETAEYUEVOV KATATUCEDV.
ILy. v tipég 1, 2, 3 Ba gppaviotovv 1, 8, 27 koppdrio aviictoryo.

B) Xtnmv mopopida agopd TG KATOTUNGCELS OTIS OKUEG TOL EVAOVOLV
™V Kopue Le Tn Baon. Alver cuvotkd aptOpd koppatidv (A yio A
and 1 péyxpt tov emieypévo aplBud tov xatoatpunoewv. ILy. yuo tipég
1, 2, 3 Ba eppavictovv 1, 5, 14 xoppdtia avtictoryo.

I') Xtov kOMvOpo a@popd TIG KAOETEC KOTATUNGELS TOV KLKAIK®OV
dlokmv, olvoviag cuvolkd aplBud KOUUOTIOV {60 HE OVTOV TOV
emieyuévov Katatunoemv. ILy. yo ripég 1, 2, 3 0a eppavictovv 1, 2,
3 xoppdtia avtictoryo.



1.3 Eugavion kai Ka@apiouog Puzzle

Otav o ypnotg kabopicel TIc apylkeg €MAOYEC UTOPEL VO ELPOVIGEL TO
KOTOKEPUATIGUEVO CYNUO TOT®VTIOG TO Kovumi Start mov Ppioketor mavo
and 10 Aoyotvmo Xj3d oto mhver yepiopov. O ypnotng pmopet eniong, edv
Yo omolovonmote Adyo 10 emBuuel, vo amocUpeEl TO EUPOVICUEVO puzzle
natovtag 1o kovuni Clear mov Bpioketon kAT and 10 AOYOTLTO GTO TAVEAL
yreplopov. Metd v emioyn Clear dev vdpyel SLVATOTNTO ETOVOPOPAG
TOL aTOGVPUEVOL puzzle.

Edv o ypnomng embopel va emavekkwvnoegr to puzzle mpémel mpodTa vo
kaBapicel to yopo tov motwvtog Clear kKoar o1 cvvéyela va Tatnoel Eava
Start!. Tlopopoiwg o ypnotng umopel vo egppavicer Koppdtia VO
SLUPOPETIKAV OPYIKAOV CYNUATOV gUeavifoviag mpdTo TOV €vOG KOl OTM
cuvéyeld aALAlovTag TIg EmMA0YEG Ko TaTtavtog Sava Start!, mapaieinoviog
10 Clear.



1.4 Xeipiouogs Kouuariwv

Ta wouudtio oto 3D Avvoukd Puzzle pmopodv va xivnBodv kot va
TEPLOTPAPOVY TTPOG OAES TIG Katevhivoels. O pesaiog Topens deEtd amd 10
AOYOTLTO GTO TAVEL XEPIGLOV drabétel Tpeig emAOYEG Kiviong.

1) Rotate: 'Exovtoag avt] tmv emhoyn Kivnomng ToeKapIGUEVT] KOt
kévovtag click & drag 6to Koppdtt Tov pog evolupPépel TPOKAAOVLLE
TNV TEPLOTPOPT] TOV GOUPMOVO, LLE TNV KIVI|GT] TOL TOVTIKIOV.

i1) xy Plane: 'Exyovtag avtq v emioyn kivong ToEKOPIGUEVT KOt
kévovtog click & drag 6to Koppatt mov pog evolupépel TPOKAAOVLLE
MV Kivnon tov o610 &mimedo UNKOL-LYOVLS, Xy OTO KOPTEGLOVE
GUGTNLOTO. GUVTETUYUEVOV.

ii1) xz Plane: 'Exovtog avt) v emAoyn Kivnong toekapiouévn Kot
kdvovtag click & drag 6to Koppatt mov pog evolupépel TPOKAAOVLLE
mv Kivnon tov 6to eminedo pnNKovc-fabdovg, Xz oTo KOPTEGLOVE
GUGTNLOTO. GUVTETAYUEVOV.



1.5 [llepijynon kai OmrrikéS wvies

Y nhpyovv mévie S10pOopPETIKOL TPOTOL VO TPOCAPUOGOVLE TNV OMTIKT YoVvia,
KaBmG Ko 1) EMAOYT EMGTPOPNG GTNV apYIKn BEo.

A) To mpoto xovuni amd aploTEPE GTO KAT® HEPOS TOL TaPaduPOv NG
eQOpPUOYNG (Thver mepmynong) avtietolyel oy mepuynon tomov Fly. H
nepmynon Fly pog diver t dvvarotnra va kwvnbodue gvBOypappa mpog
omoladNote kotevBuvon delyvel o képoopag kata T ddpkela Tov click &
drag.

B) To 6ebtepo kovumi Tov TAVEA TEPUYNONG AVTIGTOLYEL GTNV TEPUYNON
tomov Pan. H mepumynon Pan pog diver ™ dvvatdtnta vo Kiviioovpe tnv
onTIKN pag Béon oe dEova PNKovG-OYoUS (Xy) EVM O1ATNPOVUACTE GTO 1010
Babog.

I') To tpito xovuni TOL TWAVEL TEPMYNOMG OVTIGTOLKEL GTNV TEPNYNON
tomov Tilt. H mepmynon Tilt pog diver 1t dvvatdotnta va aAracovpe tov
TPOGAVATOMGUO TNG OTTIKNG Lo Ywpic va aArdEovpe T B€on Tg.

A) To tétapto Kovumi Tov TAVEL TEPUYNOMNG OVTIGTOLYEL GTNV TTEPUYNON
tonov Walk. H mepimjynon Walk wpocopoidverl 1o Badicuo oe Eva vonto
opllovtio emimedo, oOivovtag pacg tn ovvardtTo vo kwwnbodue mpog
omolONmoTE KoteLOLVON YVPW, GAAGL OmayopeLOVTIOG TNV Kivnon mhvo 1
KAT® oo T0 voNnTo oTd EMIMEDO.

E) To méumto, teAevtoio KOLUTL TO TOVEL TEPUYNONS OVIIGTOUKEL GTNV
mepmynon tomov Examine. H mepuynon Examine eivar kair 1
wpoemAeyévn Kabmg elvalr m mo mpokTIKy Yy T Adon Tov puzzle.
[lepiotpépel  @ovopevikd to KOUUATIH ®G GUVOAO, OV KOl GTNV
TPAYUOTIKOTNTO KIVEL TNV OTTIKY 0E0M OTNV EMOAVELN HOG COOIPOS YOP®
and To KEVTPO ToL puzzle.

To xovuni pe 10 omtdkl 610 KAT® O0e&i PEPOG TG 00OVNG Lo EMOTPEPEL
oTNV apyIKN ONTIKN pog B€on urpostd amd to puzzle.



2 H APXITEKTONIKH THZ EGAPMOIHZ

2.1 Eiocaywyn 2o lNpdrurmro X3D:

H yhoooca X3D amotelel 10 véo mpotvmo ISO otov topéa g
Koowonomons 3D ypapikdv 6Toug VITOAOYIGTES, TO O0moio dnuovpynOnke
Kol emekteivetal omd TO U KEPOOGKOMIKO, CULTOYPTUOTOSOTOVUEVO
opyaviopd Web3D consortium. AmoteAel tov 61ddoyo g VRML (Virtual
Reality Markup Language) owatmpoviag v ovopotoAoyio kKot Tnv
KOTNYOPLOTOINGT TV OVIIKEWWEVOV, VRooTNpilel OpMC TowTdYpOve TNV
XML (Extended Markup Language) kmdwkonoinom, kabang kot dwabétel mo
eCehypéva APIs (Application Programming Interface). To anotélecpa givan
L0 OTAY] KOl OTTOTEAECUOTIKY TEPLYPOPIKT] YADGGA, 1) OToia YPNGULOTOLEL
10 Yvootd Xxml gppmisvpéva tags Lopeng

<object>
<property>...</property>
</object>

Y10 VoL OPIGEL TN GKMNVY], TO AVTIKEILEVO KO TIG WOOTNTEG TOVS, OMMG AVTEG
elval yvootég and v apketd dtodedopévn vrml.

Aoyw g XML ¢@uong tg n X3D kabiotd €dkodn v evoopdtmon
TPLOOLAGTOTOV GKNVAV GE SIKTVOKEG EQOPUOYES, OKOLO KOl GE I0GTOGEMOEG,
npodyovtag £€tol v wponv VRML ce o yAwooo m omoio umopei vo
ypnowonombel mwAEov, €KTOG Yo OKOTMOVS MOVIEAOTOINOMG, KOU Yo
KOGUNTIKOVG GKOTOVUG 1 Y TN Onovpyio TpoddcTtotev SETAPOV.
Onolocdnmote browser pmopel va mpoPdiet pid X3D oknvi aml®dg pe tnv
gyKatdotacn tov kKatdAiniov plug-in, 10 omoio dwurtibeton dwpedv 67O
dradikrvo.



2.2 To Xj3D Toolkit kair H Ispapyia Twv X3DNodes:

Onwg avaeépnke mapoamoveo 10 X3D ypNGIULOTOIEITAL OMOKAEIGTNKA Y10,
mv kodtkoroinon wag 3D oknvng, kot Oyt vy tnv dvvopukn enesepyacio
mg. [ avtov t0 AdY0 T0 Web3D consortium onpiovpynce to Xj3D Toolkit.
To Xj3D Toolkit emtpénel v evooudtowon X3D oknvav e omolodnmote
java mpoypappa, kabang to makéto SAI (Scene Access Interface) e1dikotepa
meplEEl TG KAGdoew kot pefodovg mov Ba ypelactel Kdmolog yw vo
dnuovpynoet N va enegepyootel po X3D oknvi dvuvapkd, Koto 1o ypovo
extéleong Tov poypdupotog (runtime). Efvor amapaitnto va onueimbel mwg
10 Xj3D Toolkit &ivar éva vmo avdmtoén moxéto, 1O Omoio OUW®G
dopBmveTon Kot emEKTEIVETAL GLUVEXDS e LEST] TEPI0O0 EVNUEP®OTG TOVG 4
unves. Avtd cuvendyetor tnv dmoapEn apkeTOV bugs, To 0moid OTMS Kol GTO
cvyKekpipuévo project yperaletar va AvBodv mpoocwpvd pe Kdamoro work-
around.

To Xj3D avripetonilel kdbe tag tng X3D oknvig g £va avTikeiplevo THIOL
X3DNode. I'a kd0¢e drapopetikd tag mov BELOVLE VA VAOTOMGOVLLE LITAPYEL
Kol 0 kKoTdAAnAoc amdyovog g kKAAong X3DNode mov Oa mpémer va
opicovpe. Emedn kamoleg 1010t1eg Tdv nodes amotedovvror amd Kabopd
dedopéva, evar dArec and oepég véwv X3DNodes, 0 mpoypopupaTioTng
npénel va yvopilel v epapyio tov nodes. H iepapyia twv nodes mov
ypnoomomdnkayv yo Ty vAomoinon kdbe oynuaroc (shape) ce avtd 10
project gaivetol 6t ceEAda TOV 0KOAOLOEL.
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2.3 Tlevikn MNeprypapn Twv KAaocswv Tou 3D Dynamic Puzzle:

Ot kAdoelg o1 omoieg amotedAovv To 3D dvvapko puzzle, ko Oa ene&nyndovv
aVOALTIKOTEPO OPYOTEPQ, EIVOL O1 TOPUKAT® EEL:

A) H «Adon CreateScene sivon n kevipikn KAAoM G €QOPUOYNG, N omoio
TePLEYEL TIC PACIKEG EVTOLEG Yo TNV ERPAVIOT Ko dtayeipnon e deman|s,
KOl TNV LAOTOINGT Kot OPAd0TOINeT GYNUATOV GOLOOVA LE TIG TPOTIUNGELS
oV ¥pNotn. Agltovpyel WG N POYOKOKKOALE TNG EQPAPUOYNG, KOADVTOS TIG
vroAowteg HeBdoovE Kol KAAGELS KOATOAANAO (OOCTE VO TOPOVGLAGEL TO
emBuunto amotéAecua.

B) H «Adom Point Aeitovpyel oto1)€1000¢ Yo vo opicel €va avVTIKEIPLEVO-
onNUEl0 TPLOV GUVTETAYUEVOV TO OTOI0 YPNOLUOTOLEITAL GTN GLVEYELDL OTN
dNuovpyia TV oYNUATOV.

I') H CubeFacesPoints eivar n kAdomn mov vAomotleitar Otav O ¥pNoING
emAé€el o¢ yeopetpio tov puzzle tov KOBo. Anpovpyet mivokeg onueimv
Yo TG €61 TETpAymVEG TAELPES {nTovpevOoL UKoV mov o amoteAEGOVY
KOUUATIOL TOV  «OTOGHEVOL KOPoLY koD Kol avTioTolyel to KATAAANAL
onueio Tov texture OTov AVTO VEIGTATOL.

A) H PyramidFacesPoints €yer tnv idwa Agttovpyia pe tv CubeFacesPoints
pe povn dtopopd Ot dnuovpyet mivakeg onueiov yia T1g mAgvpég piog
nopoptoag. KoAeiton yia va gpuepavicovpe gite to oynuo mopopuida g
aképowo Avom tov puzzle, ite ®C TO KOPLEOIO KOUUATL TNG «CTOAGUEVNG
Topopioac.

E) H TrapezeFacesPoints dnpiovpyel toug mivakeg onueiov yio 11g TAELpEG
TV tpanelimv Tov TPOoKLTTOLVY Omd TO GTAGIHO UG TVpapidas. Asttovpyel
o€ avtiotoryia pe T1¢ mapandve —FacesPoints khdoelc.

>1) H CylinderFacesPoints onmpiovpyel emiong mivakeg onueiov kot
Aertovpyel oe avtiotoryio pe Tig mopamdve —FacesPoints kAdoelg, pe povn
SPopa OTL €0M Ol «PETECH TOL KLAIVEpoL KOPBovtor Bdon g {ntoduevng



yoviog Tov ovorloyel o€ KAOE KOUUATL, OTOTE KOl O KATOUEPIGUOG YiveTol
LETPOVLEVOG GE AKTIVLOL.



2.4 Auvauikn Anuiouvpyia Evog Zxnjuarog:

Olo ta oynuota TG €QOPUOYNG, OMMG (OiveTOl KOl GTO OLGypOpLLLd
lepapyiag  mov  mponyeitor, vAomowovvior  ®g  X3DNodes  tumov
IndexedFaceSet. H X3D kmdikomoinon meplapPdvel optopovs yio amid
oynuoto Omwg o KOPOG Kot 0 KOAMVIPOG, avtoi ot opiopol Opme oev Oa
pumopovcsav va ypnoiomonfovv Ge ovtn TV £QApUoyn Ady® TOv TPOTOL
dwyeipnong tov texture. To texture kédBe X3DNode mov opilelr oynua
eupaviCetal eviaio oe Kdbe mAgvpd TOL GYNUOTOC, KATL TOL Ogv &givan
kaBorov mpokTikd yio  poe  epapuoyn puzzle. Ilpoxewyévov  va
TOPOVGLAGOLLE SLUPOPETIKE textures, Kol LOAMGTO KOUUATIO (ag EVpOTEPNG
EIKOVOG, OF OPOPETIKEG TAEVPEG TOL 1010V  GYNUATOC TPEMEL VA
vioBetoovpe ¢ tomo oynuatog to IndexedFaceSet yio va opicovpe T1g
TAEVPEG TOL GYNUATOC HaG. OHadOTOI®MVTOG GTN GUVEXELD TO OLOPOPETIKA
IndexedFaceSet &yovpe to {ntodpevo amoTEAEGLLOL.

H péBodog mov opiler kan dnmpovpyel ta véa IndexedFaceSet oyfuata eival
n addFace n onoia mepiéyeton oty KAdon CreateScene. H addFace kata v
KANon g 0éxeTon mEVIE opiopoTa:

1) Float[][] points: To mpmto Optopa otnv peBodo addFace sivar évag
nivokag and tpiadec float, o1 omoieg opilovv o akpoio onueia ™G
mAevupdg mov Oa viomonBeil. Zto IndexedFaceSet poévo n pa 6yn tov
d1001A0TATOL OVTIKEWEVOL €ival opatr], YU dvTO KOl 1| CEPA UE TNV
oToilo. aVaPEPOVTOL TA CNUEID VT TPENEL VO €ivol TETOL MCTE VL
dladEYOVTOL TO £va TO GAAO pe @opd avtiBeTn TOv POAOYIOD MG TPOG
TNV 0paTn HEPLE TOVC.

2) Float[][] texturepoints: To dgbtepo Opiopa givor évag mivakag amo
dvhdec float 16aplBueg pe oavtég tov  mivaxa  points[][].
Avtimpocwnebovv ta onpeia et Tov apykov texture, S00 SOGTAGEDV
LGS Kol TPOKELTOL Y10 EIKOVO, TOV OVTIGTOLY0UV o€ Kbe onueio tov
Y®POL TOL Tivaka points[][].



3) String texturePath: To tpito dpicpa eivon n dwwdpoun Kar to OGvopo
apyeiov tov texture mov Bo ypnoomombel Yy TO GLYKEKPIUEVO
IndexedFaceSet, oe popoen petafintng tomov string.

4) X3DNode parent: To 1étapT0 0VTO OPIGUA OPOPE TO Eroup GTO OTOI0
0o mpootebei 10 IndexedFaceSet poli pe to vmolouwra mov OHa
anotelécovy 10 TEAKO oynua. Ilo ovykekpyéva o tHmOC TOL
X3DNode mov ypnoionoteitor yio vo, opadOmo|ceL TIG TAEVPEG fvarn
10 X3DProtolnstance, yia Adyovg mov Oa eEnynbovv apydtepa.

5) Int arreyLength: To teAevtaio Opiopa givor évag axaipeog o omoiog
dniaovel Tov oplBud Tov onueimv mTov AmOTEAOVV TNV TAELPE TTOL
vAomolovpe. Avtd 10 Oplopa Exel mpootedel yati otV €QOPUOYN
VILAPYOVV TAELPES TPLOV oNUEl®V, OTOC OVTES TNG TLPOUIOAS, A
Kol TE0GAP®V onueiov, onmg avtéc Tov kvPov. To dpopa avtd Ha
umopovce va &xel mapoinedel petpoviag aniag 1o lengthOf tov
nivoxko points[][] aAdd 1 dmapén tov e&vmnpetel GKOMOVE YEPICUOD
eEapécemv Kot emaAnfevonc.

Ta octiypotona Tv nodes mwov TPOKELTOL VO ONULOVPYT|GOVE TPOEPYOVTAL
and éva avtikeipevo tomov X3DScene, 10 0moio avTimpocwmeEHEL GLVOALKE
éva X3D oxknvikd mov mpoKeELTal Vo OMNUIOVPYNGOVLE 1| VO EMEEEPYACTOVLLE.
[Ma va viomomoet duvapikd éva oyfua 1 addFace akoAovOel to TapakdTo
Brinata cOpemva pe 10 ox€do epapyiog Tov avaeEPONKE TPONYOLUEVACG.
Méow tov X3DScene avtikeipévov mainScene onpovpyovpe ta. nodes mov
rpElONOGTE, TA OTTOl0 GTO OLAYpOaULLa LEpapYiag paivovTal Le UTAE YPOLLO.
[Ly. yia va Eektviicovpe mpemel va £xovpe Eva avtikeipevo shape, ondte kot
Kadovpe: (1)

X3DNode shape = mainScene.createNode("Shape");

‘Eva shape avtikeipevo €xet 000 yapaxktnpiotikd (fields): v yeopetpia kot
mv epedvion. Ilpokeévov va dmocovpe ota media T TIHES Tov BEAovE
npEmEL va. TIG décovpe pe petafAntéc. Ot petafAntéc avtég pmopovv va gival



yvevikd tomov X3DField, 11 edikotepa tov TOMOL TOL OESOUEVOL TTOV
npoketon va dgytovv. To 6gdtepo elvar capnc cmotodtepo. ['a va décovpe
10 edio geometry (Yo apyn) pe avtiotoryn petofAntm karovue: (2)

SFNode shape geometry = (SFNode) (shape.getField("geometry"));

O tomog SFNode onuaiver mmwg n petafint Oa 6ebel pe éva node —uovo Eva
ywti Kot aviietoryio vedpyel kot 1 MFNode (single-multi). O {ntovpevog
tomog yeopetpiag etvon 1o IndexedFaceSet. Apov 1o node IndexedFaceSet
dnuovpynBel axkppac onwg kol to shape oto mapdderypa (1), tote givan
£TOLO VO TOVTIOTEL LE TN LETAPANTN KO GUVERAOG LE TO TEGI0 TOV GYTLLATOC:

3)
shape geometry.setValue(indexedFaceSet);

Me 11g avtictorec owdoyéc createNode, getField, setValue m addFace
oAOKANpOVEL TO “ytioo’ g epapyioc. Onwg eaiveton Kou 610 GYNUO T
TeEMKA media, avtd oNAad” mov dev amotehobvtat amd dAia nodes aAld amd
kaBapd dedopéva, eivor €€ Ta 600 amd avta, 10 coordlndex watr to
texCoordIndex eivar otabepoi mivakec o1 omoiolr OVGLOGTIKA gV
ypnoponoovvtal. Ta coordIndex ko texCoordIndex opilovv ) cepd pe
mv omoia Oa dwPoactovv Tt onueia Tv mvakwv coord kar texCoord
avtictorya. EQ’ 0cov gpeic opicape Toug Tivakes ouToNg e T GEWPE TOL Ol
0ot Béhape, dev vmapyel kavévog AOYOS va  TOug OloffAcOovpE  UE
dlpopeTiKY oepd, omdte Kou ot Index mivakeg eivon otabepd e pHopeng
{0,1,2,3}. To tpito medio dedopévav ivor to Points Tov node Coordinate kot
tavtiletol pe 0 TPOTO Oplopa TS peBoddov mov mepPLEYEL Ta. onueiot TOv
oynprotos. To térapto medio dedopévav,to Points tov node texCoordinate,
tavtileton pe to dgLTEPO  Oplopa texturepoints kol wEPLEXEL OMMG
avaeépOnke Ta onueio Tov texture mov avticotoryovv 6to cynua. To méumnto
nedio dedopuévmv givar 1 dadpopr| Tov texture Onwg avtn Aapfdverot amd To
tpito Opropa TG neBodov. TéELog T0 £KTO TESIO OESOUEVOV OLPOPE TO YPDOLLOL
micw and to texture Tov cynuatog kot eivar otabepd oty T {1,0,0} 10
omoio oto ypopoatikd poviého RGB wcodvvapel pe 10 xobopd kOKKivo

YPOLLO.



2.5 KaBopiouog Mivakwv Znueiwv

Avaopépape mopandveo nog n péBodoc addFace yio va viomomcel To oynuo
déxeTon ¢ Opopa SO0 TivaKeg onueiwy, Evav TivakKa onUeEi®V 6TO YOPO Yo
TN YEOUETPIA TOL GYNUOTOS, KL €vav TivoKa onUEi®V 610 €Mimedo yia TO
texture. Ot mivakec avtol dnpovpyodvtol PETA TNV ETAOYN GYNUOTOS KOl
aplfuod koatoTunoewv Pacel €vog apywoL omnueiov kot tov  aplBpov
Katatunoemv péca  otg  kAhdoelg CubeFacesPoints vy tov  «0Ofo,
PyramidFacesPoints kot TrapezeFacesPoints ywoo v mopapida ot
CylinderFacesPoints yio tov xOAwvopo. O wAdcelg avtéc Oompiovpyovv
nivokeg Yo évo povo Koppdtt tov puzzle. Emopévag yio ka0e koppdrtt tov
puzzle dnuovpyeitor Kol SIOPOPETIKO GTIYOTLTO TNG OVTIGTOLYNG KAGOTC.
[Ma va Bpovpe Ta apykd onueio Tov o dOGoLVIE O OpiIGHATO OPKOVV TPELG
enpmievpévol for Bpodyyor oto Kvpiwg copa tov mpoypdupotos. [Ipotov
avaeepBoiv ot aAdyoplBuotr Aemtopepmg mpémel vo. onuewwdel wwg To
cuoTNUA PETPNONG TOV onueimv texture dev eivarl amdAVTO 0ALE AVOAOYLKO.
Avtd onpaivel TG To WNKOG KOt TO TANTOG LG EIKOVOG 0V €E0PTATOL OO
Vv avdivon g, aAld sivar otabepd povadwaio. [pénel va onuelwdel mwg
ol kAdoelg dnuovpyiag mvikov onueiov €yovv ypagtel £Tol OGTE Va
ayvooOV T EVIEADC £6MTEPIKA KOUUATIO TOV puzzle, avtd Oniadn mov dev
&yovv kavéva texture. To puzzle mov mpoxvntel petd TV Katdtunon stvon
«KOVPLOY», £TGL MOTE VO, OITOPEVYOVE TO TANUUOPIGUO TNG OKNVNG LE Un-
YOPOKTNPIOTIKG KOUULATLOL.



2.5.1 O KYBOz:

CubeFacesPoints: O constructor tng kAdong CubeFacesPoints 6&éyetor 600
opicpuata. To mpmto Opopa apopd to opyikd onueio, Kol to dEVTEPO
opopa tov aplBuod koatatpunoewv. H CubeFacesPoints apyikd vroloyiletl to
unKog mAgvpdc mov Ba Eyovv ta kKoppdtia tov puzzle. To cuvoilkod puzzle,
Yo AOYOUG TPAKTIKOTNTOS OGOV 0pOopd TNV TOVTION TV onueiov texture,
&xel mavta pnkog 1. H mhevpd towv xoppotiov tov puzzle (step) cuvenmg
&xel unkog step=1/divs, 6mov divs o emieypévog apBuog katatuncewv. H
Bacwum Aettovpyion g CubeFacesPoints eivor va dnuovpyst mAgvpéc
unKovg step mpog v Oetikn @opd tv aovev pe agenpio 10 apyLKod
omnueio.

Aéyovtag mhevpég evvoovpe €E1 drapopetikd Cevyn mvakmv onueiov kot
TvaKeV onueiov texture. Xnv mopamdve €KOVO Yoo TO XOUNAOTEPO
eninedo €vOG KUPOV GMAGUEVOL GE TPEIC KOTATUNGELS OVAL OKUT PaiveTon 1
dnuovpyia tov vrokvPwv PloEl TOV  AVOLYTOXPOUL  YPOUATICUEVOV
apywkov onueiov. Ta mo ckodpa ypopaticpéva onueio Ba arotelécovv
apykd onueio yioo to dedtepo emimedo. ['a va PpeBodv ta apyikd onpeia
TOV KOTATUNUEVOV KOBWOV YPNGILOTOIOVUE TOV amAoVGeTEPO BpdYYO

for(int x=0; x<divsPerSide; x++)
for(int y=0; y<divsPerSide; y++)
for(int z=0; z<divsPerSide; z++)



Oecwpoviag o¢ opiocpota to apykd onueio A(0,0,0) tov emduevov
oynuotog, ko apud kotatpunioewv 3 (dpa step=0.33) n CubeFacesPoints
Ba dnovpyovoe TOVE TOPAKATO TIVOKEG:

Mo mapaderypo n unpootiviy mhevpd BDGF. Zta onueia g yeopetpiog
ypeldletal mpocoyn otn deE0GTPOPN avaEopd TV onueiwv, €161 MOTE 1M
opatr Oyn va ival and UTpocTi:

{40, 0,0.33}, {0.33, 0, 0.33}, {0.33, 0.33, 0.331, {0, 0.33, 0.33} }

Y10 onueio Tov texture pog EvOLAPEPEL LOVO TO EMITEDO TNG GVYKEKPUUEVNG
mAevpdc. H didotaom mov pag eivat adtdpopn o1 GUYKEKPLULEVT] TAELPA
glval n z omoTE KOl AMAMG OVTIGTOLYOVLE TIC X KOL TIG Y GUVTETOYLEVESG TNG
Ye®UETPlOG LE QVTEG TOV texture:

{ 40,0}, {0.33, 0}, {0.33, 0.33}, {0, 0.33} }

Qg devtepo mOPAdELYHO Yoo Vo pavovv EexkdBopa ol avTioTotyiec TmV
onueiov 0o mwapovpe v mo wWwitepn mhevpd ACDB. Ilpocoyn otnv
avaeopd TV onueimv, 1 omoia £xel yivel e oepd TETO0 MGTE N TAELPA VO
elvar opatn and kdto:



£10,0,0%, {0.33,0, 01, {0.33,0,0.33}, {0, 0, 0.33} }

Av11) 1N eopd ota onpeia Tov texture n adidpopn didctaon eivol ny onoTe
Kol To. 0 aEovog X NG yvewperpiog Oa avtictoyybel pe tov d€ova x toV
texture, eve o d&ovag z g yeopetpiag Oa avtiotoryBel pe tov déova y tov
texture:

£10,0}, {0.33,0}, {0.33,0.33}, {0, 0.33} }

‘Eva televtaio mopdderypo eivor omapaitnto yie vo eénynfel kor 1
tedevtaia W0nTEPOTNTA GTNV avTioTOlYio oNUEi®V YemUeTpiog Ko onueiwv
texture. H mwhevpd mov pog Poievel yio to mapddetypo avtd eivor n Tavo
mievpd EFGH. Ta onueia g yeopetpiog g pe 6e£l66Tpoepn popd opath
and v ivon to €ENG:

£10,0.33,0, {0, 0.33, 0.33}, {0.33, 0.33,0.33}, {0.33,0.33, 0} }

H adudpopn didotoon ko moAl glvor n y OU®OG GE QOTH TNV TEPITTMOON
VILAPYEL KATL TEPIGGOTEPO TTOV TTPEMEL VoL TpocEEovpe. Oco peyalvtepn eival
N TWN NG Z GLVIGTOCAS TNG YEOUETPIOG TOCO YOUNAOTEPO KOUUATL TNG
€IKOVOG TOV texture mov avtioTolyel 6to Koppdtt. Me mo amhd Aoy to
KOUWATL TOL GLVOAIKOV puzzle mov Ppioketor mo «kovid poc» £xel 6TV
Thve TAEVPE TOL TO YOUNAOTEPO UEPOG TNG ewovas. [ va Asttovpynoet
avt 1M avtiotpoen ovoAoyia o mpoPAnuotikdg aovag y tov texture
OVTIGTOLYELTAL UE TNV CUUTANPOUATIKN OC TPOG T HOVAdQ T ToL dova z
™G yeoueTplog:

{ {0, (1-0)}, {0, (1-0.33)}, {0.33, (1-0.33)}, {0.33, (1-0)} }

Ot mivakeg onpeiov mov dnpovpyovvton givor public yoapoakInploTikd TOL
OGTIYUIOTUTIOV TNG KAAOMG TGl MGTE Vo Umopovv vo. dtefactodv amd To
Kuplowg oopo tov mpoypdupotog ko va sweaybodv otig addFace g
opiopata. Xtnv mpoylotikdtnTa o Tvakes onueiav yemuetpiog dgv opilovv



tov KOPo 61N B€0M TG TPOEKTAGNG TOL APYKOD GNUEIOV. ZE TPOY®PNUEVN
(Aacm 0 KOAKOS TapaArdyOnke wote va opilel GAoLG TOVS LTOKVPOVS GTO
KEVIPO TV aOvav. Avtd eSumnpetel ap’evog 6Ny amAOTNTA TOV TIVAK®OV
(WG k1 M yeopetpio OAwV TV vtokLPwV givor 1 10w, ko 1 0€om Tovg OBa
nhpel Toyoio TIUN OVTMC M GAA®G) KOl 0P’ €TEPOL amouteital omd pio
1010TNTO. TOV GEVOOPO TEPIGTPOPNS MOTE TO GYNUOTO VO TEPLGTPEPOVTOL
OLOOHOPPA YOP® ATO TO KEVIPO TOVG.

EminpocOeta n «Adon CubeFacesPoints mepiéyel tovg opiopods Kamoimv
anmA®v pHeBOOMV TOL YPNOLUOTOOVVTIAL YEVIKOTEPA OTNV £pappoyn. Ot
uéBodot avtol avapopikd eivat o1 ToPoKAT®:

1) public static float fiveSignif(float number){
H  péBodoc  fiveSignif  amoterel poe  amhnl  pébodo
OTPOYYVAOTTOINONG GTO TEUMTO OEKAOIKO Ynoio. AnpovpynOnke
YTl KOTOL TV KOTOUETPNON T®V onueiov otn onuovpyio tov
CYNUATOV  OPIGUEVEG  GLVIETAYUEVEG Ogv  emoAnfsvav  TiC
avapevoueveg cuvinkeg Aoym amdkAong oto €fdopo 1 O6ydoo
dekadKd ynoio.

i1) public static float randomFloat(){
H pébodog randomFloat dmuovpyel évav toyaio float apBuod
avapeco oe 1 wor -1. Anpovpyndnke yuo vo eEumnpemost Tic
avlykeg 1y toyoia B€om Kol TEPIGTPOPN] TOV GTAGUEVAOV
KOUULOTIOV.

ii1) public static float[] randomPosition(){
H pébodog randomPosition dnpiovpyet kot emeTpEPEL Evav mivaka
pov  toyaiov float apiBuov pe ™ Ponbewa g pebBodoL
randomFloat. O mivaxag avtdg pmopel va ypnoporomBel g pia
toyoia Béom o010 YOPO ®G OEOOUEVO EIGAYOYNS OTO TEDIO
translation twv groups.



1v) public static float[] randomRotation(){

H pébodog randomRotation ypnoiponotet tnv randomFloat yio va
opicel évav mivaka te66dpwv tuyaiov float mov avtictoy oLV o€
éva dgdopévo tomov SFRotation. Ta npadta tpia float otoryeio tov
nivaxa opiCovv dravucpatikd tov déova mepiotpoens. To tétapto
float ototyeio, to omoio dmuovpyeiton wg PI*randomFloat, &xet
e0pog TV 27t (amd —1t ¢ +1) ko opilel TN yovio TEPIGTPOPNC
VO GTOV TPONYOLUEVMG OPIGEVO TVY a0 AEoVa.



2.5.2 HNYPAMIAA:

Y rndpyovv 600 kKAAGELS 01 omoieg oyetiCovion pe tov Kabopiopd tv onueimv
TOV KOURATIOV NG mupapidoac. Avtd ocvpPaiverl yiati «omdlovtacy pio
Topopidn GE KOPUATLO ONUIOVPYOVVTOL TPELS SPOPETIKEG YempeTpieg: Mia
nmopopioa, kopot ko tpameloeldn e€dedpa.

‘s

W _

Avo khdoelg yewpilovionr avtd to oyfuata Bacel tov aplBpov TV £opmV
tovc.H PyramidFacesPoints onpovpyei toug mivakeg onueiov ywo tnv
mopopido amokAelotikd, eved 1 TrapezeFacesPoints oavalapPdver 1
dnuovpyia Tov mvdxkov onueiov yio ta eEdedpa, gite mpokeitol yio KOO
elte yuo tpameloedég. Or KAAoelg ovTég akoAovBohv 11 vootpomio g
CubeFacesPoints. Aéyovion opicpata yio to apywod onueio kot tov apOuo
KATOTUNGE®Y, Kol Onuiovpyovv mivokeg omnueiov yia kdbe €0pa g
nopopidag 1 tov e£dedpav. Avtd, OTMG Kol GTNV TEPINTTO®GT TOL KLBOV
npovmofétel OtL mpv TV KANGM g €yovue Ppel o apyikd onueio TV
Koppatiov. Kot wdd avtd emtuyydvetol pe tn (pnomn plov ELOOAELUEVOV
for Bpoyywv, Alyo mo ocvVOet®V oTN HOPPN] DGTE VA TEPLYPAWYOLV TN
yempeTpio Lo mupapidos:

for(int y=0; y<(divsPerSide-1); y++)
for(int x=0; x<(divsPerSide-y); x++)
for(int z=0; z<(divsPerSide-y); z++)



[Mapatmpovue 6tt 660 avePaivovpe oto emimedo y ¢ mupapidag, 1060
HELOVETAL O aplOUOC KOTATUNCEDV ava TAEVPA TOL EMTESOL avTov. To cd
TOV UNKOUG TAOV <«Yapévovy Katatuncemv mpootifetar mg offset otig
LG TAGELS X KOL Z Y10 VO ONULOVPYNOEL TNV KAIGT TNG TUPOUEdaC.

PyramidFacesPoints: H PyramidFacesPoints Oa onpiovpyncet to kopveaio
KOUpdtt Tov puzzle-mupapida, yi’ avtd Kot 0gv ¥peldleTal OPIGHO OPYLKOD
onpeiov. Awtnpavtog tnv amodoyr] 0Tt OAEG Ol GLVOMKES OUGTAGELS TOV
oynpotog ivarl 1 (unkog, vyog kot fabog), EEpovpe avtopdtmg ™ otabepn
Ty tov onueiov g kopveng K(0.5, 1, 0.5). H PyramidFacesPoints ywa va
Bpet ta dVo KatdTEPO oNUEIN TOV EGPAV APKEL VO LETOTOMIGTEL GE GYEOM LE
10 onueio TG KopveNG Kata step otov déova TV y, Kol Kato +-step/2 6Tovg
dEoveg x ko z. o mopdderypa Bewpdvrog éva puzzle-mopopida pe 2
Katatunoelg, omAadn step=0.5 o mvaxoag onueiov yeopetplog g
UTPOGTIVIG €0POG Y10 TO KOpLaio koppdtt Ba Ntav wg e&ng:

£10.5,1,0.5}, {0.25,0.5, 0.75}, {0.75, 0.5, 0.75} }

IMa tovg mivaxkeg onueiov tov textures n PyramidFacesPoints Asitovpyel
navopoldtvta pe v CubeFacesPoints. T 1 ovykekpuévn  £dpa
adtdpopn ddctaon eival n z. Emiong, yia t cvykekpyuévn €3pa, TO UNKOG
tov texture ov&dveror avdioyo HE TO X NG YeoUETpioc, OomOTE Kol dgv
TPOKLTTEL (I TNUOL OVTIGTPOPTIS GUVTEYOUEVOV:

£10.5, 1}, £0.25, 0.5}, {0.75, 0.5} }

Yrypodtono g kKAdong PyramidFacesPoints ypnoiponoteital, Ktog yio tnv
VAOTTOINGN TOL KOPLPOIOL KOUUOTIOD TOL GTOGUEVOL puzzle, Kot yia TV
EUOAVIOT TOV akoipeov puzzle-mupapido ¥PNGUOTOIOVTING MG EMAEYUEVO
aplOuo Katotuncemy to 1.



TrapezeFacesPoints: H x\don TrapezeFacesPoints eivalr n mo cvvOetn
KAQon onovpyiog mvakmy onueiov g epoapuoyns. Oyt povo mpénel va
Sy mpnoel TNV avaykn onpovpyiog koPfov N tpaneloeldovs, aAld tpénetl va
emAé€el m omuovpyio TG KATAAANANG amd ta evvEd SLOPOPETIKA €10M
popeng tov tpameloedovg. To mold 1 molég €0peg tov tpameloeldovg Oa
elval kexkkMpéveg e€aptdtonl amd TV TIUN TOL OPYKOL oMueiov, Kt avTtdg
elvan évag éleyyoc mov yiveton péoa otnv TrapezeFacesPoints. Avo givat ot
TILEG TTOL YPNGLOTOLlovVTOL Yo Tov EAgyxo avtd. H pia sivon m offset, n
omoio. ONAMVEL TO YOUEVO UNKOG GE GYECT UE TNV apyn ToV aSdvav mov
npokoiel N kAlon, kot avEdvetan Kata step/2 ywo kéBe eninedo. H degvtepn
Tun etvan 1 endCoord. H endCoord 1covton pe 1-(step+offset). H offset kot
n endCoord ovclOGTIKA OTOTEAOVV TOV LTOAOYIGUO TOL X M Z Yo éval
KOUpdtL TG aplotepns 1 0e&ldg mievpdg g mupapidag aviictorya, yo
omotodNmote eminedo y. e vo kaBopiotel  KATAAANAN YeoueTpia TOL
npémel vo viomownBel yio kKdOe apywd onueio, yivetoar N mopakdto GEPA
eMEyy®v ot omoiot cvvodovtor petald tovg pe else yio va datnpodv
GLVOYN TOV CTOEIWV:

1) (Z==-endCoord) && (X ==offset): Eav 10 oapyxd  onueio
wavomotel avtn TN ovvOnKn onuaivel T TpdkeLTa Yo onUEio
mov Oa dnuovpynoel tpancloedéc €£dedpo mov PpiokeTon 6TO
unpootivé (z==endCoord) kou apiotepd (x==offset) pépog ng
mopapidac. Avtd onuaivel moc ot eEMTEPIKEG MAELPEC TOL, 1
UTPOGTIVY] Ko 1 aptotep|, Ba mpémel va dnpiovpynbovv pe kiion.
H otabepn khion mov ypnoiponoteitor 6ty epapuroyn eivor avtm
OV TMPOKVLMTEL UE TN WETATOTION TOV AVAOTEP®V onueiov Koto
step/2. H TrapezeFacesPoints petd v €Opeon tov THTOVL
e€aédpov Asttovpyel akpipog omwg ko 1 CubeFacesPoints dcov
a@opd TN ONovpYio TOV TIVAK®V.

i1) (Z == endCoord) && (X == endCoord) : To apywd onueio mov
wavomolel avut ™ ovvOnkn Ba dnuovpynoel tpomefoeldic
e€dedpo mov Ppioketoan oto pmpootivo (z==endCoord) ot
apiotepd (x==endCoord) pépoc g mopapidas. H umpoostiviy ko m
de&ld mAgvpd Tov dAadn Ba dnovpyndet pe Khion.



111) (Z == endCoord) : A@od 10 Vo €EETAOT QPYIKO CNUEID TPOGTEPACE
TG OVO TapamAvVe ovvOnKeg, 0AAE 1kavomolel v TpEyovoa,
onpoaivel T mpoxettal yio tpaneloeldég e£AESPO TOV UTPOGTIVOD
HUEPOLG TG TVPaApidag, aAAd Oyl aKpaiov 6Gov apopd Tov dova X.
Avtg ¢ xatnyopiag to €5Aedpa £YOVV KEKAUEVN HOVO TN
UTPOGTLVY] TOVG €00

1v) (Z == offset) && (X == offset) : 'Eva onueio mov woavomotel
cuvOnkn ovtq onuovpyel Tpamelocldég €EGedpo TOL ToW®
(z==offset) ka1 aprotepov (x==offset) uépovg g mvpapidag. To
€€dedpo avTo £xel TNV MGW KoL TNV OPLGTEPT] E0PO TOL KEKAUEVN

v) (Z == offset) && (X == endCoord) : H cuvOnkn avtr meprypdpet Eva
onueio mov Ba dnuovpynoel tpomeloeldég EAEdpO TOL ToW®
(z==offset) xkar de&ov (x==endCoord) pépovg g mupauidac. To
€€dedpo avtd Oa Exel TV o ko 0e&Ld TAELPA TOV KEKAUEVT.

vi) (Z == offset) : To vrd e&€taon apywod onueio €p’ OGOV TPOCTEPAGE
TIC OVO mpomnyovueveg GLVONKES avTioTo el o€ TPomeloEdEg
e€ddpo tov miocw pUEPOVS TG Tupapidas, aAAd Oyl akpaiov dGoV
apopd tov a&ova x. Kexapévn Ba etvan pdévo n wicw migvpd tov.

vil) (X == offset) : Agdopévov 6tL 10 VO €&€taon apywd onueio
TPOCTEPACE TIG TPONYOVUEVEG oLVONKEG 0AAL emaAnBevoe 1
GLYKEKPLUEVT), TPOKVTTEL TS OVTIGTOLYEL 6 TpomeloedEs €dedpo
mov Ppiloketor oIV 0ploTEPN TAELPA TNG TLPOUIOAS, OAAL OYL
akpoaio 6cov apopd tov agova z. Té€tolov TOHmOL €EAedpa Exovv
KEKALUEVT] LOVO TNV 0PLOTEPT] TAELPA TOVC.

viil)) (X == endCoord) : Onw¢ kot 61N cuVONKN Vil T0 YeYOVAg OTL TO
vrd eétaom apyKd onuelo TPOGTEPACE TIC TAPATAV® GLVONKEG
OAAQL TKOVOTIOGE TN GUYKEKPUUEVT], LG ONAMVEL OTL TPOKELTAL Y10
apyKd onueio mov ompovpyel tpamelocldég ££aedpo NG 0eE10C
TAEVPAG NG TLpapidac. ZVVETMS TO €5A0p0 Ba Exel KeEKAMUEVT
povo 1t de€d £dpa Tov.



1xX) (Y == 0) : Ilpoomepvovtoag OAEC TIC TAPOATAV® GLVONKES EYOVLUE
eCacparicel mmwg to apykod onueio wov e&etdlovpe dev dnuovpyet
eEmtepkd €£4edpo OGOV apopd Tovg dEoves x kKou z. H televtaia
ot GLVONKN OTAV IKAVOTOLIEITAL, ONADVEL TOG TO OPYIKO oTMuEio
dnuovpyet k0Po g Kdtew TAELPAg g mupapidac. Kapio £opa
TOL GYNUATOC aVTOL dgv Ba elvor kekMpévn kabawg TpdkeiTtan yo
KaBopd ecwtepKo oneio 66OV aPopd TIg KEKMUEVES OL0GTAGELS X
Kol Z.

Awympilovtoc T yewpetpleg oOTIC TOPATAVEO Katnyopieg m kAdon
TrapezeFacesPoints opilet tovg Katd@AAnAovg mivakeg onueiov
veopetpiog Aoapupdvoviag vw’ Oy TG KAIGES mOv TOupldlovy oty
nepiotaon. O mivakeg onueimv texture dev emppedlovion KabBoAov and
mv KAlon, kabadg avt vroAoyiletal TAVTOTE GTNV AdLAPOPN SAGTOCN

G YEOUETPIOC.



2.5.3 O KYAINAPOZ:

O 1pOémoOg pe tov omoio éva puzzle-kOAVOPOC GmAEL GTO EMUEPOVG
KOUUATIOL SLOPEPEL GE GYEOT UE TIG AALEG OV0 Yempetpieg. O KOMVIPOG
dev €xel kaBolov opildvriec Topég, mapa tepayileton KdbeTo o — Kot
Kavova — ico Koppdtio tomov witag. [loap’ dAo mov ek’ TpOTNG OYEMS N
dNUovpyia TOV KOUUATIOV TOV KUAIVIpOL deiyvel vtepPolikd amAr], oev
elvar. H xopmordmto g yeoperpiog tov KLAivopov eivar kot 1
moAvmAokOTNTa ToVv. XtV X3D i €6pa mov givar kuptn N el £0Tm pHia
KAUTOAN TAELPE, LDAOTOIEITAL OVOYKACTIKA HECH TOAAMY GTOLXELWODV
EMIMEdMV EOpOV 1 TAELPOV.

"Evog kukhikdg diokog amoteheiton amd ototyemon tpiyova. To 1010 1oydel Kot yio
pia Kupti EMPAVELQL.

Q¢ otoryelmdeg enimedo kopupdtt Exel emieydel avtd mov oynuatilovv Ta
axpoio onueia 0@V piog Hoipag GTNV TEPLPEPELN TOV KUKAIKDOV diGK®V
TOL KLAIVOpoL. O TEPLOPIGUOC TOL TPOKVTTEL OO OVTN TNV TOPOUOOYN
glvar OtTL O0gv pmopolOUE Vo OMNUIOLPYNGOVUE KOUUATIOL U OKEPOLOV
aplfpov polpav, mopd pe tn popen eéaipeongs. Iapakdto otnv avaivon
g Aettovpyiag g CylinderFacesPoints 8a avagpepOel ko n Adom avtod
tov mwpoPAnuatos. I'a va BpeBodv ta apywd onueio, 1 O GOOTA O



apywkeés poipeg amd Tt omoieg Oa dmpovpynBovdv T KOUUATLIOL,
YPNOUOTOLEITOL O TOPOUKATO ATAOVGTATOS PPOYYOG

for(int j=0;j<divsPerSide;j++)
float currentStartDeg = j*step;

omov step=360/divs dnAadn o aplBudc TV HOPOV TOL AVTIIGTOKEL GE
Kké0e koppdtt. H onuaviikn daeopd g KAAGNS 0VTNG GE GYEON UE TIG
TPONYOVUEVEG ElVOL TG Y. TNV KLPTN TAELPE TOL KOUUOTIOD TOV
KUAIVOpOL, KaBMOC Kol Yo TIG KOUTOAEG TOVE KOl KAT® TAELPES, M
CylinderFacesPoints 6ev onpovpyet amdog amd 600 mivakeg onueimv
(veopetplog kon texture), aALd and dvo Vector KOUTOA®V TOL TEPLEYOVV
nivokeg onueimv 10ap1Opovg pe 1o aképalo HEPOG Tov step, 6o dNAadN
elval Kot To GToLYELDOEL PEPT).

CylinderFacesPoints: O constructor tg CylinderFacesPoints 6&yetan
dvo opicpata. To mpato, startDeg, eivar ot poipeg amd 11¢ omoieg Oa
Eexwvnoel 10 woppdtt. To Ogvtepo Opioupa, partsPerSide, sivar wg
covnlwg o emAeypévog aplBuog xatotunoewv. o vo emidcel 1o
TpOPANUE OV avoaEEPONKE TOPATAV®D, 1| TPAOT EVEPYELN TOL KAVEL M
CylinderFacesPoints givol va dtoympicel 1o aképato HEPog Tov step ko
T0 JeKAOIKO GE OLPOPETIKES LeTaPAnTég, intStep kou remainingStep. H
CylinderFacesPoints topo xoAeiton vo dnuovpynoel wivakeg onueiov
v pio Kopth emedvela, pio enimedn oALE Pe KOUTOAT TAEVPE, Kol VO
KAVOVIKEG TOPOAANAGYpappeg empaveles. Ot oo mpmteg empdveles a
dnuovpynBodv pécw evog Ppoyyov for, o omoiog Ba emavainedei yio o
aKEPOLO pEPOG Tov Prnartog, 6mov kol Oo dnuovpynbovv ta 16&a piog
poipag. Ot cuvieTaypéveg TV ONUEIOV TOV TEPLPEPELDV TMOV KUKA®V (01
Thve Kol KATO £0peg TOV KLAIVOIpoL dnAadn) opilovtor moAD gdhxkola
TOiPOVTOC OC X TO GLVNUITOVO TNG TIUNG TOV GTOYEWDAOVG PUOTOC, Kot
o¢ z 1o nuitovo.H didotaon y tov xoppatiov givor otabepa -1 N 1,
KaBmg 0 KOAvOpog dev €xel kapio oploviia tour). Méca oto PBpdyyo
avto opilovtal €€’ apyng ta onueio Tov Bo aTOTEAOVV TIC GTOLYELDOELG
£0pEG Ko TAELPEG:



for(int i=0;i<intStep;i++){

currentX = cos( startDeg+1 );
currentZ = sin( startDeg+1 );
nextX = cos( startDeg+i+1 );
nextZ = sin( startDeg+i+1 );

‘Exovtag docaenvicel TIg GUVIETAYUEVES TOV CNUEI®V UTOPOLUE EDKOAQ,
névto evtog tov Bpoyyov for, va mpochBécovpe ota mpoavapepfivia Vectors
TIG TIUEG OAMV TOV GTOLYELWODV EOPOV 1| TAELPAOV, Y10, TI YEOUETPIO Kol TO
textures tovg. Iy :

Float[][] roundFacePart =

{{currentX, -1, currentZ}, {currentX, +1, currentZ}, {nextX, +1, nextZ},
{nextX, -1, nextZ}};

Vector roundFacesPoints.addElement(roundFacePart);

Float[][] roundFaceTexturePart =

{{1-((startDeg+1)/360),0},{ 1-((startDeg+1)/360),1},{1-((startDeg+1+1)/360),
1}, {1-((startDeg+i+1)/360), 0} };

Vector roundFacesTexturePoints.addElement(roundFace TexturePart);

Opoimg Asrtovpyodpue yioo too onpeio yeoperpiog ko texture tng méve Kot
™mg kTt mhevpdc. H poévn exkpepdmta mov €xel peivel 6cov deopd Tig
KOUTOAEG TAELPEC TOV KOUUOTIOD €lval TO OeKAOIKO PEPOC TOL Pruatod,
remainingStep. Mol pe 11g petafAntég currentX, currentZ, nextX, nextZ
opilovtar otnv apyn tov Bpdyyov dVo axope LETARANTEG GUVTETAYUEVMV:

extraX = cos( startDeg+i+1+remainStep ) ;
extraZ = sin( startDeg+i+1+remainStep );

Ynv televtaia emavainymn tov Bpoyyov for — pe tov EAeyyo

for(int 1=0;i<intStep;i++) — mpootibeton €vag oaxduo mivaxkag onueiov
yveopetplog kot texture oe kafe Vector kaumdAwv. Avtd aviiotolel 610,
HiKpOTEPO NG Mg poipag 16&o, mov akoAovbel to tehevtaio axképato t6Eo
tov Vector. Ta onueio tov tO6Eov awtov givan and next £mg extra pe tnv idto
avaAoyio Tov Agltovpyovcay ta current-next ota TOEa piog poipog.

Ov mivakeg yeopetpiag twv 000 eminedwv TAELPOV TOV GYNUATOV
dMNUOVPYOVVTAL HE TOV TAEOV YVAOGTO TPOTO, UE OPYIKES LOIPES OWTEG TOL
opioparog startDeg kot teMkég poipeg startDeg+step. Ot cvvtetaypéveg tmv



ONUEI®V TPOKVTTOVV EUUECH OO TO NULTOVA KOl TOL GCLVIUITOVO TOV LOPDOV
aVTOV, EVO OTMOC OVOPEPALE KOl TTO TV ot TIéG ¢ ddotaong y stvan
otafepd -1 M 1. Xwpig va vapyet kov avéykn onovpyiog nivaka onueiov
texture, a@ov o1 £3peg AVTEG elval €5 0PICUOD EGMOTEPIKES, 1 ONULOLPYID TV
TIVOKOV TOV TAELPOV QLTOV Elvorl apkeTd OOt pe T Tov KOOV BGTE Vo
unv a&iCel va mapoatedel mapaderypa.

H vionoinon tov amotehecpdtov tng CylinderFacesPoints oto xvpimg
oOUN TNG £PapPUOYNG Tpémel va yivel pe emavellnuéves addFace Adyom tov
TOALDV GTOLYEIMODV TAELPDOV TOV ATOTEAOVV TNV KLPTN TAELPE Kol T®V
GTOYEWMODMV TPIYOVOV TOV OMOTEAOVV TOV KLUKMKO dicko. To mapdaderypa
mov okoAoLOEl glvol VTEPATAOVGTELUEVO OGOV pPOpA TN cLvTaén Ko To
opicpata v pedddwv:

for (int 1=0; i<=intStep; 1++){
addFace(RoundFacePoints.elementAt(i),
RoundFaceTexturePoints.elementAt(1),

addFace(TopFacePoints.elementAt(i) ,
TopFaceTexturePoints.elementAt(1),
............. );

addFace(BottomFacePoints.elementAt(i)
BottomFaceTexturePoints.elementAt(1),

Ov 000 emimedec mAevpéc vAOTMOLOVVTOL €KTOC TOL PpOYyYOoL 0EOV &glval
HOVOOIKEG Y10 kKOOE KOPUATL TNG TVPAUidAS.

OLOKANPOVOVTAG KOl TNV TEXVIKT dNUOvPYios TV TVAK®V TOV KLUAIVOPOL
elpaote og Béon va dnovpyncovpe ta oracuéva Koppdtio (1 oAOKANpa
yo Ty Katotpunoeov 1). Mo va copninpwbei n apyikn 6yn tov puzzle 1o
uoévo mov pEvel, €p’O0cOoV Ta koppdtio €yovv omupovpyndei, eivor to
avakdtepd tovc. Omwg eEnynbnke mapandveo oe kabe PBpdyyo for oto
Kuplwg copa ¢ epappoyns otnv kAdaomn CreateScene, 1 kd0e £0pa OV
oynuotog mpootifetanr oe éva parent group 10 0moi0 TPOGOIOEL TN GLVOYN
o710 xoppdtt avtd. Olot ot adyovor tov node X3DGroupNode d1abétovy ta
nedia translation kou rotation yio To ¥epiopod g B€omMG TOVE GTN OKMNVY|. XTOl



nedlo avtd, apécwmg peTd v mpoOcHeom Kor g teAgvtaiog TAELPAG,
glodyovron toyaieg tTipnég Béong kot mposavatolcuov pe 1 Ponbela towv
pnefodmwv randomPosition() xor randomRotation() mov mepiEyovion otV
KAdom CubeFacesPoints.



2.6 Xepiouog kai Kivnon 2ro Xwpo

Topa mov 611 GKNVI VTAPYOVY VAOTOMNUEVO KoLl TEUAYICUEVO, COLP®VA LE
TIC TPOTIUNCELS TOV YPNOTH, OAo TO KOUUATIO TOL puzzle mpémer va
KOTOGTIGOVUE EPIKTN TNV KivNon TOUG GTO YOPO £TCL MGTE T0 puzzle va
umopel va AvBel. Avtd to Bépa amodeiyTnke KoL TO MO TEPITAOKO OAANL Kot
EVOLOPEPOV, KVPIOG AOY® NG TPMIUNG Hopeng tov makétov SAL H ékdoon
tov Xj3D pe v omoio oloxAnpobnke to project, ko otnv omoio
avaeépeTon avtn 1 avdivon givon n Xj3D-2-M1-DEV-20071011.

2.6.1 Sensor Nodes

H oAAnAenidopaon tov ypnotn pe t oknvn yivetor pe 1t Ponbeia tov
sensors. ['evikd €vag sensor mov mpootifetor og Eva group AVIIKEWWEVAOV T
«emkoAOTTEY pE TN Asttovpyia Tov. O 1d10¢ 0 sensor mapapével Un opatdg
OTN OKMVT WaG, O cursor OUmG 0ALALEL oynua OTaV TOV TEPVALE TAVED oo
opatd aviikeipeva Tov 1010V group, LapTLPAOVTAG TNV VIAPEN Kol TOV TOTO
tov. Xtnv X3D opilovral apketd €iom sensor, avTd TOL HOG APOPOVYV OUMG
otV TMPOKEWEVT mepintmon elvor n Katnyopio twv drag sensors. Omwg
QOVEPOVEL Kol TO OVOUAd TOLG Ol sensors ovtoi glvor  1Kavol va
mopakoAovfodv TIg peTaPOAEG TG KIVNOMG TOL TOVIIKION KOl VO TIG
amootéAovy Omov gleic dtordéovpe. To movtikt Kiveiton 6T 600 dOGTAGELS,
avtifeto pe v TpPoddoTatn) OKNVN HOG, £TGL TPOKVTTEL £vag oplOudg
SUPOPETIKAOV TPOTT®V gpunveiog ¢ kivnong tov moviikiov. Ot didpopot
andyovolr TG kAdong dragSensor amoTeAOVV KOl TIC OLPOPETIKEG OVTEG

epunvelec:

1) PlaneSensor: O PlaneSensor gpunvevel v Kivnon 1ov mToviikiov g
kivnon waveo oe éva eminedo. O ocOnmpog ovtdg umopel va
AELITOLPYNGEL GE OMOL0ONTTOTE EMimedO gpeig daAéEovpe, kabeTo,
opiovito 1M kexapévo. O PlaneSensor «kotd  kovova
YPNOLOTTOLEITOL Y100 TV KIVNoTM GTO Y®PO, POV TO OEOOUEVA TOL
EMOTPEQEL Elval Ta onueiot GTO YOPO TOV SEYPAYE M TPOYLA TOL
TOVTIKL0V.

i1) CylinderSensor: O CylinderSensor avtifeta pe tov PlaneSensor,
ypnopomoteitol Tumikd yio vo eAéyEel meprotpoés. Epunvevet my



Kiviion TOL TOVTIKIOD (OG TEPLGTPOPN YVUPW OMO GLYKEKPLUEVO
dEova NG EMAOYNG HOG, OE OVIIOTOWi0L HE TOV TPOTO TOL
TEPLOTPEPETAL EVAG KOAIVOPOS YOP® amtd Tov AEova Tov.

1i1) SphereSensor: O SphereSensor eivar emiong €vog mePIGTPOPIKOG
awcOnmpog, oAAd Owbéter 10 péyloto Pabud TEPIGTPOPIKNG
elevbepiag. Epunvedel v kivnom tov moviikiov d¢ mePIoTporn
YOp® amd TO KEVTIPO Mdc vontng ogaipas. To kévipo avtd
Bpioketan otn B€on ¢ emAoYNS HOg, Kot TOVTICETAL PE TO KEVTPO
TOL group 6710 0moio aVNKEL 0 aucONTPagC.



2.6.2 H Apxikn 16éa

H apywn 10éa yioo 1ov unyovicpd Kivnong tov KOURATIOV NToV 0PKETA
amAn, oumg OBewpntkd cwot kou amoteAecpotikn. o va éyovpe
PG ereBepT Kkiviion otov ydpo ypealopacte 6vVo PlaneSensors yia
v kivnon ota Xy kot Xz, k@Omdg kv évav SphereSensor i tnv
TEPLOTPOON TV Koppatidv. 'Eva 1étolo oet aucOntpov o tpoctifotav
o k0Be group pali pe to kotdAinia routes (aviictoiynon g €£660v
oV aeOnmpa pe ) Bon 1N TV TEPIGTPOVPT] TOL group) OmMG PaiveTot
GTO TOPOKAT® GYTLLOL:

Group - Group - Group -
Transform Transform Transform

PlaneSensor: XY PlaneSensor: XZ

Plane Plane SphereSensor

Route to Route to L Route to
Shape.translation Shape.translation Shape.rotation

O ypnotng Ba emédeye évav acOntmpa o¢ evepyd kdbe @opd amd to
YPOOWKO mepPdAlov Kot M epapuoyn 0o Aettovpyovoe, (QOLVOUEVIKA,
akppmg 0mwg kot topa. To TpoPAnpa eppavictnke 6ty vAoToinon tov
UNYavicpov ovtov, otav to SAI mapovciace mPOPANUA GTN SLVOLIKT
dnuovpyia omotovdonmote drag sensor. H wovoOra 1tng java pog
EVNUEPWVE Y10 TO EENG:

“Warning: Unknown sensor type has been added to the sensor manager:
SphereSensor”



Kot avtictoyyo:

“Warning: Unknown sensor type has been added to the sensor manager:
PlaneSensor”
Message: Device found: Mouse—#

Meszsage: Device found: Kevhoard-8
] otalloadline: @A

*exTotalloadlime: 47
Warning: An unknown sensor type has been added to the zenszor manager: SphereSens
o1

Onwg @aiveton mopomdve dgv gp@oviCOTav Kovéva error oAAd éva
warning yio ka0e sensor mov mpootifoviav otn oknvn. H epappoyn
guotale va TPEYEL KOVOVIKA, Ol Sensors OUmG TOPEUEVAY aveVEPYOl Gav
va unv eiyav onuovpynfel moté. Katomiv, €pegvvag apyikd, Kot o1
cuvéyelr ovlntmong pe tovg vmevBvuvovg debuggers oto forum ToV
Web3D Consortium katoAnEape mmog 10 adKOOAdYNTO oVTd GOAANLQ
npénel va. eheyyBel avalvtikdtepa. Katatédnke avapopd pe mopdderypa
ot0 Xj3D Bugzilla kot cOviopa amodeiytnke OtL 1m dvcAertovpyio
TPOKOAOVVTAY OO GPAALLN TOV E6MTEPIKOD KMAKka TV drag sensors. To
oc@dApna avtd copemva pe tov veevBuvo debugger givar amlovoTaTo 6T
dvbwon tov ce kamowo endpevn ékooomn tov Xj3D Toolkit, moap’ Ao
avtd M Suvvapikn onuovpyia drag sensors mopapével adbHVATN TPOG TO
napov. BAémovtag ™ ovykekpyévn ddtoaEn pe Alyn mepiocotepn
eunepio  mapatnpodpe mwg dgv Ba  Agltovpyovce ocwotd  AGY®
neploTpoPng TV planeSensors pali pe 1o group Tov GYNUOTOS, OUMG
avTO SV NTOV KATL TOV £l)E 1O1iTEPT ONUAGio 6TV TAPOVLGA PACT.

2.6.3 To X3DPrototype

A@od m duvoukn Onuovpyid 0mooVONTOTE OmOYOVOL NG KAGONG
DragSensor ntav kotnyopnuatikd advvarn, énpene vo Ppedel kdmowa
work-around AVon mov va owtnpel OU®G TN OLVOULKY EVON TNG
epapuoyne. Metd and mpooektikn perétn tov Xj3D 2.0 Code Library,
npoékvye 1N kAdon X3DPrototype. Xtnv X3D yevikdtepa pmopovpe va
opicovpe HoL OUAOO OVIIKEWEVOV MG TPOTOTVTO, EMAEYOVTOS ©
elebbepa v emeCepyacio omowadnmote mESIO TOV  OVIIKEUEV®V
embopovpe, Kot vo avokoiécovpe avtiypaea 1 moaporioyéc tov. To
X3DPrototype Aowmov givon n avtictoyyn KAdon mov emtpénel oto Xj3D
va xepiletor SuVOUIKO TPOTOTUTA OPIGUEVA amd TO YPNOTN. AV



axpiBac n dvvardtta Tov Xj3D Toolkit kot tov SAI €dwoe ) Avon
070, OLLPOPETIKA LN EMAVGILO, TPOPANLa Tov bug TV drag sensors.

2.6.4 To MovementProto

To mpwtdtLO oL B Ypnoorombel ovopdotnke movementProto ko
opiotnke og kabapn X3D o¢ éva .x3d apyeio, to omoio Kot glGdyeTol 6T
oKnvnl He To Eekivuo NG E€POPUOYNG. XTI CLVEXELDL WUTOPOVV Vol
vAomonBovv 0GadNTOTE GTIYUIOTUTA YPELALOVTIOL Y10 VO EEVTINPETIICOVV
Tic avaykeg tov 3D Avvapikov Puzzle. H doun tov mpwtotdmov
TEPLYPAPETOL GTO GYEIAYPOLLO TOL OKOAOVOEL:

MovementProto

Route: Route:
xyPlaneSensor TO xzPlane5Sensor TO
xzTransform slidingTransform

Royte:
sphereSensor TO
shapeTransform

Transform:
xyTransform

PlaneSensor: Transform:

xyPlaneSensor xzTransform

Transform: PlaneSensor:
slidingTransform xzPlaneSensor

Transform: SphereSensor:
shapeTransform sphereSensor

Ta groups €govv ovouactel COLULEMVO UE TOV Sensor Tov ePLEYoLV. ‘Evag
EUTELPIKOG KAvOVAG TOv YpeleTon TPosoyn elval mwg évag sensor dgv
npémel vo petoPdrel ) Bom 1 TV MEPIGTPOPN TOL Lroup MOV TOV
nepieyet. [Hap’ 6Ao mov e tétoto doun OPIGHEVEG QOPEG Umopel va
AELITOLPYNGEL  KOVOVIKA, O0€&v  ouviotdtol Ywti o€ mo ouvlheteg




TEPUTTAOGELS, OTWG QT TOV TOPOTAVE® GYNUOTOG, UTOPEL VO TPOKAAEGEL
anpoPArentn cvumepipopd. Emiong ot planeSensors, 1 10 group mov tovg
TEPLEYEL, OEV TPEMEL VO TEPLOTPAPOVV, KOUODSC TEPLGTPEPOVTAG TOVG
TEPLOTPEPOLLE Ko TO €mimedo Aettovpyiag tovg. Exovtoc avtodg tovg
KAvVOVEG GTO HWVOAO MO TopoTnpovpe moc kdbe sensor ennpedlel 10
durhavd tov group ki Oyt 10 maTpkd tov. Ewdwotepa o xyPlaneSensor
petokivel tov  xzTransform, o xzPlaneSensor petokivel tov
slidingTransform, ki1 o sphereSensor petaxivel tov shapeTransform. O
shapeTransform &ival o group 10 omoio mepiEyel 10 oynua. To oynua
avTO €lval TOo HOVO 0paTd AVTIKEILEVO OANG TNG lepapyiag, Kt £TG1 TO LOVO
7oV Umopet va evepyomomaoet tov emieypuévo sensor. H kivinon mov Ba det
0 xpNotng oto oynua eEaptatal omd To woldg sensor Ha givon enabled ko
dev  mpodidel v VmopEN  OLPOPETIKAOV EMMEOMV  Kivnomg Kot
opadomoinomg.

Mua idga Yoo TNV amAoVGTELGT TOV TPOTOTLTOL NTAV VO, YPNGLULOTONOEl
uovo évag planeSensor o omoiog Ba meprotpepodTay kota 90 poipeg yopw
amd tov AEova X Yol Vo LETOKLVEL Ta oxnuata ota dvo eminedo. H 1déa
ot aroppipdnke OU®MG GUVTOUA YlOTL O KMOKAS Yol TV TEPIGTPOPT
T0V sensor Bo £Kave TO TPOTOTLTTO AKOWUO TLO GUVOETO KOl VITOAOYICTIKA
Baputepo amd 6t M ypnon evog devTepoL planeSensor.

Y10V OpGUd TOV TPOTOTLTOV TPEMEL Vo emAEEOLVE Ta media mov Oa
avnkovv o10 prototype interface, ta medloa OnAadrn mwov Oa eivon
eneEepydopa Otav 1o aviikeipevo prototype viomomBei. To interface
tov movementProto meplappdavel ta TapoakdTo tedio:

1) <field name='movingChildren' type='MFNode'/>: To nedio
movingChildren amoteAel Tov TpOTO €lGAYOYNG TOV GYNUATOV GTO
shapeTransform. Aéyetor wg Opiopa évav mivoko pe shapes, Tig
TAELPEG ONAON TOL KAOE KOUUATION

i1) <field name="xyPlaneEnable' type='SFBool'/>: To nedio avtd déyetan
éva  boolean opiopd mov agopd TNV E€vepyomoincmn  TOL
xyPlaneSensor.

111) <field name="xzPlaneEnable' type='"SFBool'/>: To nedio avtd déxetan
éva  boolean opiopd mov a@opd TNV E€vepyomoincm  TOL
xzPlaneSensor.



1v) <field name='sphereEnable' type="SFBool'/>: To nedio avtd do&yeton
éva  boolean opiopd mov agopd TNV EVEPYOMOINGCT  TOL
sphereSensor.

X170 interface yi Adyovg dokipmv Exovv mepnedel emmpocOeTo o1 TIHESG
nePLoTPOPNG Tov kAbe transform kaBmg ko 1 Tur| translation tov TEAKOD
shapeTransform, dgv ypnowomoovvion Ou®g movhevd otV TEMKN

EPOPLOY.

2.6.5 TeAikil Mopo@ni Tng E@apuoyng

2T0V KOPUO TOV TPOYPAUUATOC EIHOOTE TAEOV £TOLUOL VO TpoGOEGovE TO
vAOTOMUEVE, CYNUOTO OTA TANPWOG AETOLPYIKO parent groups 7oV
dNuovpynoape HECO TOL TPMTOTOTOV. XE OVTO TO TPOYPOUULATIGTNKO
eninedo Oewpodue 10 MPpOTOTLIO MG éva amAd transform ywpic va pog
amacyoAEl 1 TpayHaTiky cuvOeTn dourn Tov.

Anuovpyoovpe Eva GTYHUIOTVTTO TOV TPOTOTVTOV:
transforms[subShapeCounter]= mainScene.createProto("movementProto");
Kol T0 TpocOEétovpe 6T GKNVN HOG:
mainScene.addRootNode(transforms[subShapeCounter]),

To 6évopa Tov otrypdtTvov 10V TPpWTOTHTTOL lodyetor oty addFace wg to
natpikd node, kot To oyNUOTA TPOGTIBOVTOL GTO group OMWG TEPLYPAPNKE
010 avtiotoyo kepdialo. o va 0écovpe to medio TOL TPOTOTHTOL LE
petaPAnTéc ypnopomolovue v Aoy yvootn pébodo getField:

translation = transforms[subShapeCounter].getField("shapeTranslation");
rotation = transforms[subShapeCounter].getField("shapeRotation");
xyPlaneEnable = rootNodes[i].getField("xyPlaneEnable");

xzPlaneEnable = rootNodes[i].getField("xzPlaneEnable");

sphereEnable = rootNodes[i].getField("sphereEnable");



Ot tuyaieg Béoelc ko meploTpoPég elcdymvton ot transforms:
translation.setValue(CubeFaces Points.randomPosition());
rotation.setValue(CubeFacesPoints.randomRotation());

kat 10 3D Avvopkod Puzzle givon €tolpo yuo ypnon!



2.7 A&ioAdynon Mnyaviouou Kivnong

AZLOAOYDOVTOC €K TOV OMOTEAECUOTOS TOPOTNPOVUE TG TO bug 1ng
duvaKN G dnpovpyiag Twv drag sensors GTNV TPAyUOTIKOTNTO OPEANGE TNV
epapuoyn. H apyik o yio tov unyovicpd xivnong tov KOUUOTIOV
npoéPAene TN dNUovPYio TPLOV SENSOrs, TV OTOPAiTNTOV Zroups Kol TV
OVTIGTOLY®V routes GTOV KOPUO TOL TPOYPAUUATOS Yo Kafe KOUUATL TOV
puzzle. Avto onuaiver donuiovpyia 10 wepimov nodes yio kKéOe koupdrtt. Me
™ ypnomn tov X3DPrototypes mAéov &xovpe T onpovpyio evog povo node
v kdBe koppdtt Tov puzzle. H ypfiom avtng g texvikng pog eEowovounce
VIOAOYIOTIKY] 6%V, KATL TOov B Pavel xpMolo ce To cOLVOETES EPOPLOYES.
O telkOg pnyavicpog kivnong opwmg €xel €va axopo bug to omoio &ivan
advvatov va avipetomotel. Ov SphereSensor kot ov CylinderSensors
dwBétovv to medio autoOffset. To medio avtd Kabopilel edv to oynua Oa
dwtnpet Tig petaforég mov Tov TPOKAAEL 0 ¥pPNOTING, N €4V KAOE TEPLGTPOOT
Ba Eextva mavta amd to apyikd onpeio. To bug tov xj3d mov pog dnpovpyet
mpOPAnua avt ™ eopd egivar 0Tt To medio autoOffset, to omoio eueig T0
Oéhovpue enabled, moapopéver mhvia  amevepyomompuévo.  Avagopd
Katatédnke kol yU avto 10 bug oto Xj3D Bugzilla ko 1 andvinon frav kot
M g Ba d1opbwbel oe kamola emduevn ékdoor. Avorn work-around dev
umopel va Bpebel Adym g mpoTapyikng Béong tov TpoPAUATOC, OTOTE Kot
elpaote avaykacpévol va tepiuévoope v otoplopévn €kdoon tov Xj3D. O
KOOGS €xel Ypagel ayvoavtag 1o bug avtd, €161 dote dtav 1 EPAPUOYT
TpéEel o€ mAateopuo pe T dopbopévn €kdoon tov Xj3D, o SphereSensor
vo. 00VAEYEL KovoviKd yopig kopio oaAlayr otov kodwa. H povadwn
TPOGOPUOYN TTOL EYEL Yivel Yoo Tovg Adyovg emidelEng, etvon Twe 1 ypapun
TOV KOJKO 7oL Olvel TNV TLYOM0 TEPIOTPOPT] OTO KOUUATIO (0TS
TEPLYPAPETOL GTO TPONYOVUEVO KEPAANLO), EYEL UTEL GE GYOALN £TCL DGTE TO
puzzle vo pupmopel va Avbel yopic N ypfion 7TOoL TPOPANUATIKOD
SphereSensor.



2.8 Zuumrepaouara kai rraparnpnoeis yia tnv X3D kai ro Xj3D
Toolkit

Metd v extetapévn aocyoria pe v X3D kot 1o Xj3D Toolkit propovpe
pe aceaiela va katoinovpe oe ocvunepdcpata. H X3D o¢ yAwooo kot
TPOTLTO TEPLYPAPNS TPIGOIACTATMOV GKNVOV OVIMG Oev €xel va (nAdyel
titota. and v mpokdtoxo VRML. Avtibétwg amodsikvoeton moAd mio
EVEMKTI KOl TPOGOUPUOCTIKY] OGOV 0POopa T VEX GTOLYED Kol TIG 1O10TNTEG
mov mpootifovial 6to mPOTLITO KaTa Kopovs. Emiong m X3D elvor moiv
QUAKT) 6TOV Un EUTEPO XPNOoTN KOO 1 LOPPN TOV KOOKA NG £ivol TOAD
owelo og onolovonmote £xel aoyoAndel €6t kou Ayo pe kdmola mark up
language. Ocov agpopd 10 Xj3D Toolkit, T0 omoio ovcGlacTIKA NTOV KOL TO
EMIKEVTIPO TOL project, mpénel va movpe mwg mpokertal va eEehybel oe éva
navioyvpo mokéto dwuyeipnong ko eneepyaciag  oknvov.  Eivol
avapeiopnmro nwg 1o Xj3D Toolkit mepiéyer axdpo moAld bugs, Opwmg
OVOTTOGETOL OO L TOAD EUmelpn Kot veedOuvn opAdd TPOYPOUULATIGTMV.
Ag unv Eeyvape mog OAeg ot TPOPANUOTIKEG EKOOGELS TOV TOKETOV TOV
avaeépOnkav moapardveo Ntav developer’s snapshots kot Oyt stable releases.
H X3D kot to maxéto Xj3D eivar £vag moAD evalopépov, GYETIKA VEOG Kol
ave€epevvntog topéag tav 3D ypagpik®v mov a&ilel kdmolog va acyoindel
cuoTNUaTKOTEPO, ov dwatibetor va Eemepdoel povog to —mibavotota
TPOSOPIVO— TPOPAN A TG EAAELYNC tutorials 1] avaALTIKOV 00NYDV YPNoNG.



3 NAPAPTHMA

3.1 H KAdaon CreateScene

import java.awt.*;

import java.awt.event.;
import javax.swing.*;
import java.util.HashMap;

import org.web3d.x3d.sai.*;

public class CreateScene extends JFrame {

private ExternalBrowser x3dBrowser;

private X3DScene mainScene;

public CreateScene() {
//window initialization
super("3D Dynamic Puzzle");
setDefaultCloseOperation(EXIT_ON_CLOSE);
Container contentPane = getContentPane();
HashMap requestedParameters = new HashMap();
X3DComponent x3dComp =
BrowserFactory.createX3DComponent(requestedParameters);

JComponent x3dPanel =
(JComponent)x3dComp.getimplementation();

contentPane.add(x3dPanel, BorderLayout.CENTER);
contentPane.add(leftfPanel = new JPanel(), BorderLayout.WEST);

makeGUI();



ExternalBrowser x3dBrowser = x3dComp.getBrowser();
setSize (800,525);

setVisible (true);

//scene initialization
ProfileInfo profile = null;
try {
profile = x3dBrowser.getProfile ("Immersive");
} catch(NotSupportedException nse) {
System.out.printin("Immersive Profile not supported");
System.exit(-1);

}

mainScene = x3dBrowser.createX3DFromURL(new String|] {
"movementProto2.x3d" });

x3dBrowser.replaceWorld(mainScene);

}

private void startScene(String shapeSelection, int divsPerSide {
System.out.printin("edw 3ekinaei'+shapeSelection);
int numOfSubShapes = (int) (Math.pow((divsPerSide),3));

X3DProtolnstance[] transforms = new
X3DProtolnstance[numOfSubShapes];

int subShapeCounter=0;



if(shapeSelection=="Cube"){

String frontTexture = textureText1.getText();

String backTexture = textureText2.getText();

String leftTexture = textureText3.getText();

String rightTexture = textureText4.getText();

String topTexture = textureText5.getText();

String bottomTexture = textureTexté.getText();

CubeFacesPoints[] subShapeFacesPoints = new
CubeFacesPoints[numOfSubShapes];

for(int x=0; x<divsPerSide; x++)

for(int y=0; y<divsPerSide; y++)

x/divsPerSide);

y/divsPerSide);

z/divsPerSide);

for(int z=0; z<divsPerSide; z++){

float currentXCoord = CubeFacesPoints.fiveSignif((float)

float currentY Coord = CubeFacesPoints.fiveSignif((float)

float currentZCoord = CubeFacesPoints.fiveSignif((float)

float endCoord = CubeFacesPoints.fiveSignif((float)
(divsPerSide-1)/divsPerSide);

transforms[subShapeCounter] =
mainScene.createProto("movementProto");

mainScene.addRootNode (tfransforms[subShapeCounter]);

SFVec3f franslation = (SFVec3f)
transforms[subShapeCounter].getField("shapeTranslation");

//SFRotation rotation = (SFRotation)
transforms[subShapeCounter].getField("shapeRotation");



if(divsPerSide!=1){

translation.setValue(CubeFacesPoints.randomPosition());

//rotation.setValue (CubeFacesPoints.randomRotation());

}

subShapeFacesPoints[subShapeCounter]=new CubeFacesPoints(new
Point(currentXCoord, currentYCoord, currentZCoord), divsPerSide);

if( (currentXCoord==0) | | (currentYCoord==0) | | (currentZCoord==0) | |

(currentXCoord==endCoord) | | (currentYCoord==endCoord) | |
(currentZCoord==endCoord) }{

//PROSTHETO FACES MONO GIA PERIFERIAKOUS KYVOUS

addFace(subShapeFacesPoints[subShapeCounter].publicLeftFacePoints,
subShapeFacesPoints[subShapeCounter].publicLeftFaceTexturePoints,
leftTexture, transforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreyLength);

addFace(subShapeFacesPoints[subShapeCounter].publicRightFacePoints
, subShapeFacesPoints[subShapeCounter].publicRightFaceTexturePoints,
rightTexture, fransforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreyLength);

addFace(subShapeFacesPoints[subShapeCounter].publicBackFacePoints
, subShapeFacesPoints[subShapeCounter].publicBackFaceTexturePoints,
backTexture, fransforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreyLength);

addFace(subShapeFacesPoints[subShapeCounter].publicFrontFacePoints
, subShapeFacesPoints[subShapeCounter].publicFrontFaceTexturePoints,
frontTexture, transforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreyLength);



addFace(subShapeFacesPoints[subShapeCounter].publicBottomFacePoi
nts, subShapeFacesPoints[subShapeCounter].publicBottomFaceTexturePoints,
bottomTexture, transforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreylLength);

addFace(subShapeFacesPoints[subShapeCounter].publicTopFacePoints,
subShapeFacesPoints[subShapeCounter].publicTopFaceTexturePoints,
topTexture, transforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreyLength);

}subShapeCounter++;

} }

if(shapeSelection=="Pyramid"){
float step = CubeFacesPoints.fiveSignif((float) 1/divsPerSide);
float Is = (float) CubeFacesPoints.fiveSignif((float) step/2);
String frontTexture = textureText1.getText();
String backTexture = textureText2.getText();
String leftTexture = textureText3.getText();
String rightTexture = textureText4.getText();
String bottomTexture = textureText5.getText();
X3DNode pyramidTransform = mainScene.createProto("movementProto");

SFVec3f franslation1 = (SFVec3f)
pyramidTransform.getField("shapeTransiation”);

//SFRotation rotation1 = (SFRotation)
pyramidTransform.getField("shapeRotation");

if(divsPerSide!=1){



translation1.setValue(CubeFacesPoints.randomPosition());
//rotation1.setValue(CubeFacesPoints.randomRotation());

}

mainScene.addRootNode (pyramidTransform);

PyramidFacesPoints topPyramid = new PyramidFacesPoints(divsPerSide);

addFace(topPyramid.publicFrontFacePoints,
topPyramid.publicFrontFaceTexturePoints, frontTexture, pyramidTransform,
topPyramid.arreyLength);

addFace(topPyramid.publicLeftFacePoints,
topPyramid.publicLeftFaceTexturePoints, leftTexture, pyramidTransform,
topPyramid.arreyLength);

addFace(topPyramid.publicRightFacePoints,
topPyramid.publicRightFaceTexturePoints, rightTexture, pyramidTransform,
topPyramid.arreyLength);

addFace(topPyramid.publicBackFacePoints,
topPyramid.publicBackFaceTexturePoints, backTexture,
pyramidTransform, topPyramid.arreyLength);

addFace(topPyramid.publicBottomFacePoints,
topPyramid.publicBottomFaceTexturePoints, bottomTexture,
pyramidTransform, 4);

if(divsPerSide >= 2){

TrapezeFacesPoints[] subShapeFacesPoints = new
TrapezeFacesPoints[numOfSubShapes];

for(int y=0; y<(divsPerSide-1); y++)
for(int x=0; x<(divsPerSide-y); x++)
for(int z=0; z<(divsPerSide-y); z++){
float endCoord = CubeFacesPoints.fiveSignif((float) 1-step-y*ls);

float currentY Coord = CubeFacesPoints.fiveSignif((float)
y/divsPerSide);



float xzOffset = CubeFacesPoints.fiveSignif( (float) y*Is);

float partialXCoord = CubeFacesPoints.fiveSignif( (float)
x/divsPerSide);

float currentXCoord = CubeFacesPoints.fiveSignif( (float)
partialXCoord + xzOffset);

float partialZCoord = CubeFacesPoints.fiveSignif( (float)
z/divsPerSide);

float currentZCoord = CubeFacesPoints.fiveSignif( (float)
partialZCoord + xzOffset);

transforms[subShapeCounter] =
mainScene.createProto("movementProto");

mainScene.addRootNode (tfransforms[subShapeCounter]);

SFVec3f franslation = (SFVec3f)
transforms[subShapeCounter].getField("shapeTranslation");

//SFRotation rotation = (SFRotation)
transforms[subShapeCounter].getField("shapeRotation");

if(divsPerSidel=1X
translation.setValue(CubeFacesPoints.randomPosition());

//rotation.setValue(CubeFacesPoints.randomRotation());

if( (currentZCoord == endCoord) | | (currentZCoord == xzOffset)

| | (currentXCoord == xzOffset) | | (currentXCoord == endCoord) | |
(currentYCoord == 0){

subShapeFacesPoints[subShapeCounter]=new TrapezeFacesPoints(new
Point(currentXCoord, currentYCoord, currentZCoord), divsPerSide);



//System.out.printin("("+currentXCoord+", "+currentY Coord+",
"+currentZCoord+")");

addFace(subShapeFacesPoints[subShapeCounter].publicFrontFacePoints
, subShapeFacesPoints[subShapeCounter].publicFrontFaceTexturePoints,
frontTexture, transforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreylLength);

addFace(subShapeFacesPoints[subShapeCounter].publicLeftFacePoints,
subShapeFacesPoints[subShapeCounter].publicLeftFaceTexturePoints,
leftTexture, transforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreyLength);

addFace(subShapeFacesPoints[subShapeCounter].publicRightFacePoints
, subShapeFacesPoints[subShapeCounter].publicRightFaceTexturePoints,
rightTexture, fransforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreyLength);

addFace(subShapeFacesPoints[subShapeCounter].publicBackFacePoints
, subShapeFacesPoints[subShapeCounter].publicBackFaceTexturePoints,
backTexture, fransforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreylLength);

addFace(subShapeFacesPoints[subShapeCounter].publicTopFacePoints,
subShapeFacesPoints[subShapeCounter].publicTopFaceTexturePoints, ™,
transforms[subShapeCounter],

subShapeFacesPoints[subShapeCounter].arreyLength);

addFace(subShapeFacesPoints[subShapeCounter].publicBottomFacePoi
nts, subShapeFacesPoints[subShapeCounter].publicBottomFaceTexturePoints,
bottomTexture, transforms[subShapeCounter],
subShapeFacesPoints[subShapeCounter].arreyLength);

}subShapeCounter++;
1

}
if(shapeSelection == "Cylinder"){



String roundTexture = textureText1.getText();
String topTexture = textureText2.getText();
String bottomTexture = textureText3.getText();

CylinderFacesPoints[] subShapeFacesPoints = new
CylinderFacesPoints[divsPerSide];

float step = (float) 360/divsPerSide;
int intStep = (int) Math.floor(step);
for(int j=0;j<divsPerSide;j++){

float currentStartDeg = j*step;

subShapeFacesPoints[j] = new CylinderFacesPoints(currentStartDeg,
divsPerSide);

transforms[j] = mainScene.createProto('movementProto");

mainScene.addRootNode (transforms[j]);

SFVec3f franslation = (SFVec3f) transforms]j].getField('shapeTranslation”);

//SFRotation rotation = (SFRotation) transforms]j].getField("shapeRotation");

if(divsPerSide!=1){
translation.setValue(CubeFacesPoints.randomPosition());

//rotation.setValue(CubeFacesPoints.randomRotation());

//EDW KANW TA ADD FACE MONO

for (int i=0; i<=intStep; i++){
addFace((float[][])subShapeFacesPoints[j].publicRoundFacePoints.eleme
ntAt(i), (float[][])



subShapeFacesPoints[j].publicRoundFaceTexturePoints.elementAt(i),
roundTexture, transforms[j], 4);

addFace((float[][])subShapeFacesPoints[j].publicTopFacePoints.elementA
t(i), (float[][]) subShapeFacesPoints[j].publicTopFaceTexturePoints.elementAt(i),
topTexture, transforms[j], 3);

addFace((float[][])subShapeFacesPoints[j].publicBottomFacePoints.eleme
ntAt(i), (float[][])
subShapeFacesPoints[j].publicBottomFaceTexturePoints.elementAt (i),
bottomTexture, tfransformslj], 3);

addFace(subShapeFacesPoints[j].publicEndSideFace, (float[][]) null, ™,
transforms][j], 4);

addFace(subShapeFacesPoints[j].publicStartSideFace, (float[][]) null, ™,
transforms][j], 4);

}
}

//edw telos tis dimiourgias

}



public void addFace(float[][] points, float[][] texturepoints, String texturePath,
X3DNode parent, int arreyLength){

float[][] mfValues = points, /*gia dokimi
{{(float)+0.25,(float)+0.25,(float)+0.25} {(float)-
0.25,(float)+0.25,(float)+0.25},{(float)-0.25,(float)-
0.25,(float)+0.25} {(float)+0.25,(float)-0.25,(float)+0.25}},*/

mfTexValues = texturepoints; /*gia dokimi {{0,0},{1,0}.{1,1}.{0,1}};*/
float[] red ={1,0,0};
int[] indexValues = new int[arreyLength+1];
for(int i=0; i<arreyLength;i++)
indexValues]i]=i;
indexValues[arreyLength] = -1;
X3DNode myParent = parent;
X3DNode shape = mainScene.createNode("Shape");
//GEOMETRY SETUP
//denw to geometry me to IFS
SFNode shape_geometry = (SFNode) (shape.getField('geometry"));
X3DNode indexedFaceSet = mainScene.createNode('IndexedFaceSet");
//eisagw tis times coordindex sto IFS
MFINt32 mCoordindex = (MFInt32) indexedFaceSet.getField('coordindex");
mCoordindex.setValue(arreyLength, indexValues);
//eisagw tis times texCoordindex sto IFS

MFInt32 mTextureCoordinatelndex = (MFINt32)
indexedFaceSet.getField("texCoordindex");

mTextureCoordinatelndex.setValue(arreyLength, indexValues);
//denw to IFS me to coordNode

SFNode sCoord = (SFNode) indexedFaceSet.getField('coord");



X3DNode coordNode = mainScene.createNode('Coordinate");
sCoord.setValue(coordNode);

//eisagw ton pinaka simeiwn sto coordNode
MFVec3f mPoint = (MFVec3f) coordNode.getField("point");
mPoint.setValue(arreyLength, mfValues);

//denw to IFS me to textureCoordNode
SFNode sTextureCoord = (SFNode) indexedFaceSet.getField("texCoord");

X3DNode textureCoordNode =
mainScene.createNode (' TextureCoordinate");

sTextureCoord.setValue(textureCoordNode);
if (texturepoints I= null){
//eisagw ton pinaka simeiwn sto textureCoordNode
MFVec2f mTexturePoint = (MFVec2f) textureCoordNode.getField("point");

mTexturePoint.setValue(arreyLength, mflexValues);

}

//APPEARANCE SETUP
SFNode shape_appearance = (SFNode) shape.getField("appearance");
X3DNode appearanceNode = mainScene.createNode("Appearance’);
//denw to materialNode sto appearanceNode
SFNode sMaterial = (SFNode) appearanceNode.getField('material”);
X3DNode materialNode = mainScene.createNode("Material");
if (materialNode == null) {
System.out.printin("Couldn't create material”);

}

sMaterial.setValue (materialNode);



//dinw timi sto pedio diffuseColor tou MaterialNode
SFColor sColor = (SFColor) materialNode.getField("diffuseColor");
sColor.setValue(red);
//denw to textureNode sto appearanceNode an yparxei texture
if (texturepoints I= null){
SFNode sTexture = (SFNode) appearanceNode.getField("texture");

X3DNode imageTextureNode =
mainScene.createNode('ImageTexture");

sTexture.setValue (imageTextureNode);
//dinw timi sto textureURL tou imageTextureNode
MEString sTextureURL = (MFString) imageTextureNode.getField("url");
sTextureURL.setValue(1,new String[]{texturePath});
}

//PROSTHETO TA SETARISMENA APPEARANCE KAl GEOMETRY STO SHAPE
shape_geometry.setValue (indexedFaceSet);
shape_appearance.setValue(appearanceNode);

//add shape
MFNode children = (MFNode) myParent.getField("movingChildren");

children.setValue(1, new X3DNode[] {shape});



private void makeGUI(){
leftPanel.setLayout(new BorderLayout());
leftPanel.add(topPanel = new JPanel(), BorderLayout.NORTH);
topPanel.setLayout(new BorderLayout());
shapeButtonGroup = new ButtonGroup();
cubeChoice = new JRadioButton('Cube", true);
cubeChoice.setActionCommand('Cube");
pyramidChoice = new JRadioButton("Pyramid");
pyramidChoice.setActionCommand("Pyramid");
cylinderChoice = new JRadioButton('Cylinder");
cylinderChoice.setActionCommand('Cylinder’);
shapeButtonGroup.add(cubeChoice);
shapeButtonGroup.add(pyramidChoice);
shapeButtonGroup.add(cylinderChoice);
topPanel.add(cubeChoice, BorderLayout.NORTH);
topPanel.add(pyramidChoice, BorderLayout.CENTER);
topPanel.add(cylinderChoice, BorderLayout.SOUTH);
topPanel.add(divsPanel = new JPanel(), BorderLayout.EAST);
divsPanel.setLayout(new GridLayout(2,1));
divsPanel.add(divsLabel = new JLabel('Divisions: "));
divsPanel.add(divsText = new JTextField("1"));

//System.out.printin("edw:
"+shapeButtonGroup.getSelection().getActionCommand());

leftPanel.add(middlePanel = new JPanel(), BorderLayout.CENTER);

middlePanel.setLayout(new BorderLayout());



middlePanel.add(createButton = new JButton('Start!"),
BorderLayout.NORTH);

middlePanel.add(clearButton = new JButton('Clear”),
BorderLayout.SOUTH);

xj3dimage = new Imagelcon("3dpuzzLogo.jpg");

middlePanel.add(xj3dLabel = new JLabel(xj3dimage),
BorderLayout.WEST);

middlePanel.add(movementPanel = new JPanel(), BorderLayout.CENTER);
movementPanel.setLayout(new GridLayout(3,1));

rotateChoice = new JRadioButton('Rotate");

xyChoice = new JRadioButton("xy Plane" true);

xzChoice = new JRadioButton("xz Plane");
movementButtonGroup = new ButtonGroup();
movementButtonGroup.add(rotateChoice);
movementButtonGroup.add(xyChoice);
movementButtonGroup.add(xzChoice);
movementPanel.add(rotateChoice);
movementPanel.add(xyChoice);
movementPanel.add(xzChoice);

leftPanel.add (texturePanel = new JPanel(), BorderLayout.SOUTH);
texturePanel.setLayout(new GridLayout(6,2));
texturePanel.add(textureLabell = new JLabel('Front Texture:"));
texturePanel.add(textureTextl = new JTextField("front.jog"));
texturePanel.add(textureLabel2 = new JLabel("Back Texture:"));
texturePanel.add (textureText2 = new JTextField("back.jpg"));
texturePanel.add(textureLabel3 = new JLabel("Left Texture:"));

texturePanel.add(textureText3 = new JTextField('left.jog"));



texturePanel.add(textureLabel4 = new JLabel('Right Texture:"));
texturePanel.add(textureText4 = new JTextField('right.jpg"));
texturePanel.add(textureLabel5 = new JLabel('Top Texture:"));
texturePanel.add(textureText5 = new JTextField("top.jpg"));
texturePanel.add(textureLabelé = new JLabel("Bottom Texture:"));

texturePanel.add (textureTexté = new JTextField("bottom.jpg"));

createButton.addActionListener(new ActionlListener(){
public void actionPerformed(ActionEvent e){

String myShapeSelection =
shapeButtonGroup.getSelection().getActionCommand();

int myDivsPerSide = Integer.parselnt(divsText.getText());
System.out.printin(myShapeSelection);

startScene(myShapeSelection, myDivsPerSide);

}
}:

clearButton.addActionListener(new ActionlListener()}{
public void actionPerformed(ActionEvent e){
clearScene();
}

3

pyramidChoice.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){

textureLabell.setText("Front Texture:");



textureText1 .setText("front.jpg");
textureLabel2.setText('Back Texture:");
textureText2.setText("oack.jpg");
textureLabel3.setText('Left Texture:");
textureText3.setText("left.jog");
textureLabel4.setVisible (true);
textureText4.setVisible (true);
textureLabel4.setText('Right Texture:");
textureText4.setText(right.jog");
textureLabel5.setVisible (true);
textureText5.setVisible(true);
textureLabel5.setText('Bottom Texture:");
textureText5.setText("oottom.jpg");
textureLabelé.setVisible (false);

textureTexté.setVisible (false);

}

3

cylinderChoice.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
textureLabell.setText('"Round Texture:");
textureText1.setText("eikona.jpg");
textureLabel2.setText('Top Texture:");
textureText2.setText("top.jpg");
textureLabel3.setText('Bottom Texture:");

textureText3.setText("oottom.jpg");



textureLabel4.setVisible (false);
textureText4.setVisible (false);
textureLabel5.setVisible (false);
textureText5.setVisible (false);
textureLabelé.setVisible (false);

textureTexté.setVisible (false);

}
N

cubeChoice.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
textureLabell.setText("Front Texture:");
textureText1.setText('front.jpg");
textureLabel2.setText('Back Texture:");
textureText2.setText("oack.jpg");
textureLabel3.setText('Left Texture:");
textureText3.setText("left.jog");
textureLabel4.setVisible (true);
textureText4.setVisible (true);
textureLabel4.setText('Right Texture:");
textureText4.setText('right.jog");
textureLabel5.setVisible (true);
textureText5.setVisible(true);
textureLabel5.setText('Top Texture:");

textureText5.setText("top.jpg");



textureLabelé.setVisible (true);
textureTexté.setVisible (true);
textureLabelé.setText('Bottom Texture:");

textureTexté.setText("oottom.jpg");

}
N

rotateChoice.addActionListener(new ActionListener(){
public void actionPerformed(ActionEvent e){
X3DNode][] rootNodes = mainScene.getRootNodes();
System.out.printin(rootNodes.length);
for(int i=1; i<rootNodes.length; i++){

SFBool xyPlaneEnable = (SFBool)
rootNodes|i].getField("xyPlaneEnable");

SFBool xzPlaneEnable = (SFBool)
rootNodesJi].getField("xzPlaneEnable");

SFBool sphereEnable = (SFBool)
rootNodes|i].getField('sphereEnable");

xyPlaneEnable.setValue(false);
xzPlaneEnable.setValue(false);
sphereEnable.setValue(true);
}
System.out.printin(lastMovementChoice);
}
}:

xyChoice.addActionListener(new ActionListener(){



public void actionPerformed(ActionEvent e){

X3DNode][] rootNodes = mainScene.getRootNodes();

System.out.printin(rootNodes.length);
for(int i=1; i<rootNodes.length; i++){

SFBool xyPlaneEnable = (SFBool)
rootNodes|i].getField("xyPlaneEnable");

SFBool xzPlaneEnable = (SFBool)
rootNodes|i].getField("xzPlaneEnable");

SFBool sphereEnable = (SFBool)
rootNodes|i].getField('sphereEnable");

sphereEnable.setValue(false);
xzPlaneEnable.setValue(false);
xyPlaneEnable.setValue(true);

SFRotation sensorRotation = (SFRotation)
rootNodes|i].getField("'sensorRotation");

SFRotation slidingRotation = (SFRotation)
rootNodes|i].getField("slidingRotation");

}

System.out.printin(lastMovementChoice);

}
N

xzChoice.addActionListener(new ActionListener(){

public void actionPerformed(ActionEvent e){

X3DNode][] rootNodes = mainScene.getRootNodes();

System.out.printin(rootNodes.length);

for(int i=1; i<rootNodes.length; i++){



SFBool xyPlaneEnable = (SFBool)
rootNodesJi].getField("xyPlaneEnable");

SFBool xzPlaneEnable = (SFBool)
rootNodesJi].getField("xzPlaneEnable");

SFBool sphereEnable = (SFBool)
rootNodes|i].getField('sphereEnable");

sphereEnable.setValue(false);
xyPlaneEnable.setValue(false);
xzPlaneEnable.setValue(frue);

SFRotation xyRotation = (SFRotation)
rootNodes[i].getField("xyRotation");

SFRotation xzRotation = (SFRotation)
rootNodes|i].getField("xzRotation");

//xyRotation.setValue(new float|] {1,0,0,(float)-1.57});

//System.out.printin("xyRotation: "+xyRotation.toString()+",
xzRotation: "+xzRotation.toSiring());

}

H:

private void clearScene(){
X3DNode[] nodesToClear = mainScene.getRootNodes();
int numOfRootNodes = nodesToClear.length;
for(int i=0;i<numOfRootNodes;i++)

mainScene.removeRootNode(nodesToClear[i]);



public static void main(String[] args) {

new CreateScene();

private JLabel divsLabel,textureLabel 1, textureLabel2, textureLabel3,
textureLabel4, textureLabels, textureLabelé, xj3dLabel ;

private JPanel leftPanel, topPanel, divsPanel, texturePanel, middlePanel,
movementPanel;

private ButtonGroup shapeButtonGroup, movementButtonGroup;

private JRadioButton cubeChoice, pyramidChoice, cylinderChoice,
rotateChoice, xyChoice, xzChoice;

private JButton createButton, clearButton;

private JTextField divsText, textureText1, textureText2, textureText3, textureText4,
textureText5, textureTexté;

private Imagelcon xj3dimage;
private JSeparator jSeparatorl, j[Separator?;

private String lastMovementChoice="xyPlane", currentPlane="vertical';

}



3.2 H KAaon CubeFacesPoints

public class CubeFacesPoints {
public CubeFacesPoints(Point initialPoint, int partsPerSide){
float x = initialPoint.x;
float y = initialPoint.y;
float z = initialPoint.z;
float step = (float) 1/partsPerSide;
loat halfLength = (float) step/2;
float endCoord = fiveSignif((float) (1-step));

//System.out.printin("Cube gets:

"+initialPoint.x+","+initialPoint.y+","+initialPoint.z);

float[][] leftFacePoints = {{-halfLength, -halfLength, -halfLength}.{-halfLength, -
halfLength, +halfLength}.{-halfLength, +halfLength, +halfLength} {-halfLength,
+halfLength, -halfLength}};

float[][] rightFacePoints = {{+halfLength, +halfLength, +halfLength}, {+halfLength, -
halfLength, +halfLength}, {+halfLength, -halfLength, -halfLength}, {+halfLength,
+halfLength, -halfLength}};



float[][] frontFacePoints = {{+halfLength, +halfLength, +halfLength}, {-halfLength,
+halfLength, +halfLength}, {-halfLength, -halfLength, +halfLength}, {+halfLength, -
halfLength, +halfLength}};

float[][] backFacePoints = {{-halfLength, -halfLength, -halfLength}.{-halfLength,
+halfLength, -halfLength} {+halfLength, +halfLength, -halfLength}.{+halfLength, -
halfLength, -halfLength}};

float[][] topFacePoints = {{+halfLength, +halfLength, +halfLength}, {+halfLength,
+halfLength, -halfLength} {-halfLength, +halfLength, -halfLength}, {-halfLength,
+halfLength, +halfLength}};

float[][] boftomFacePoints = {{-halfLength, -halfLength, -halfLength}, {+halfLength,
-halfLength, -halfLength}, {+halfLength, -halfLength, +halfLength}, {-halfLength, -
halfLength, +halfLength}};

publicTopFacePoints = topFacePoints;
publicBottomFacePoints = bottomFacePoints;
publicFrontFacePoints = frontFacePoints;
publicBackFacePoints = backFacePoints;
publicLeftFacePoints = leftFacePoints;

publicRightFacePoints = rightFacePoints;

if(partsPerSide==1){
float[][] leftfFaceTexturePoints = { {0,0}, {1, 0}, {1, 1}, {0, 1} };
float[][] rightFaceTexturePoints={ {0, 1}, {0, 0}, {1, 0}, {1, 1} };
float[][] backFaceTexturePoints={{1, 0}, {1, 1}, {0, 1}, {0, 0}};
float[][] frontFaceTexturePoints = { {1, 1}, {0, 1}, {0, 0}, {1, O} };
float[][] bottomFaceTexturePoints = { {0, 0}, {1, 0}, {1, 1}, {0, 1} };
float[][] fopFaceTexturePoints = { {1, 0}, {1, 1}, {0, 1}, {0, O} };
publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;



publicFrontFaceTexturePoints = frontFaceTexturePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
telsef

//FTIAXNW LEFT KAI RIGHT. H THESI TOU KYVOU EPIRREAZEI MONO TO TEXTURE
OPOTE MONO AFTO ENTOS THS IF

if(x==0){

float[][] leftFaceTexturePoints = { {z,y}, {ztstep, vy}, {z+step , y+step}, {z .
y+step} };

float[][] rightFaceTexturePoints = null;
publicLeftFaceTexturePoints = leftFaceTexturePoints;
publicRightFaceTexturePoints = rightFaceTexturePoints;
} else

if(x==endCoord){
float[][] leftfFaceTexturePoints = null;

float[][] rightFaceTexturePoints={ {1-(ztstep), y+step}, {1-(z+step). y}. {1-z,
v} {1-z, y+step} }

publicLeftFaceTexturePoints = leftFaceTexturePoints;
publicRightFaceTexturePoints = rightFaceTexturePoints;
} else{

float[][] leftfFaceTexturePoints = null;
float[][] rightFaceTexturePoints = null;
publicLeftFaceTexturePoints = leftFaceTexturePoints;
publicRightFaceTexturePoints = rightFaceTexturePoints;

}



//FTIAXNW FRONT KAI BACK. H THESI TOU KYVOU EPIRREAZEI MONO TO TEXTURE
OPOTE MONO AFTO ENTOS THS IF

if(z==0){
float[][] frontFaceTexturePoints = null;

float[][] backFaceTexturePoints={{1-x, y}, {1-x, y+step}, {1-(x+step), y+step},
{1-(x*step), yi}:

publicFrontFaceTexturePoints = frontFaceTexturePoints;
publicBackFaceTexturePoints = backFaceTexturePoints;
lelse

if(z==endCoord){

float[][] frontFaceTexturePoints = { {x+step, y+step}, {x, y+step}. {x, v},
{x+step, y} };

float[][] backFaceTexturePoints = null;
publicFrontFaceTexturePoints = frontFaceTexturePoints;
publicBackFaceTexturePoints = backFaceTexturePoints;
} else{
float[][] frontFaceTexturePoints = null;
float[][] backFaceTexturePoints = null;
publicFrontFaceTexturePoints = frontFaceTexturePoints;
publicBackFaceTexturePoints = backFaceTexturePoints;

}

//FTIAXNW TOP KAl BOTTOM. H THESI TOU KYVOU EPIRREAZEI MONO TO TEXTURE
OPOTE MONO AFTO ENTOS THS IF

if(y==0){
float[][] topFaceTexturePoints = null;

float[][] bottomFaceTexturePoints = { {x, z}, {x+step, z}, {x+step, z+step}, {x,
z+step} };



publicTopFaceTexturePoints = topFaceTexturePoints;
publicBottomFaceTexturePoints = bottomFaceTexturePoints;
} else

if(y==endCoord){

float[][] topFaceTexturePoints = { {x+step, 1-(z+step)}, {x+step, 1-z}, {x, 1-z},
{x, 1-(z+step)} };

float[][] bottomFaceTexturePoints = null;
publicTopFaceTexturePoints = topFaceTexturePoints;
publicBottomFaceTexturePoints = bottomFaceTexturePoints;
} else{
float[][] topFaceTexturePoints = null;
float[][] bottomFaceTexturePoints = null;
publicTopFaceTexturePoints = topFaceTexturePoints;
publicBottomFaceTexturePoints = bottomFaceTexturePoints;
1 }
public static float fiveSignif(float number){
float multiedNumber = 100000*number;
float resultNumber = (float) (Math.round(multiedNumber))/100000;

refurn resultNumber;

public static float randomFloat(){
int plusminus = 1;
if(new java.uti.Random().nextBoolean())
plusminus = -1;

float randFloat = (float) plusminus * (new java.uti.LRandom().nextFloat());



return randFloat;

public static float[] randomPosition(){
float x = randomFloat();
float y = randomFloat();
float z = randomFloat();
//System.out.printin("("+x+","+y+","+z+")");
float[] randPos = {x, y, z};

retfurn randPos;

public static float[] randomRotation (){
float x = randomFloat();
float y = randomFloat();
float z = randomFloat();
float angle = (float) Math.Pl * randomFloat();
//System.out.prinfin("("+x+","+y+","+z+","+angle+")");
float[] randRot ={x, y, z, angle};
return randRof;

}

public float[][] publicLeftffacePoints,publicRightFacePoints,
publicBottomFacePoints, publicTopFacePoints, publicBackFacePoints,
publicFrontFacePoints,publicLeftFaceTexturePoints,
publicRightFaceTexturePoints, publicFrontFaceTexturePoints,



publicBackFaceTexturePoints, publicTopFaceTexturePoints,
publicBottomFaceTexturePoints;

public int arreyLength = 4;

private int step;

public static void main(String[] argz){

CubeFacesPoints cube = new CubeFacesPoints(new Point(0,0,0), 2);

}

3.3 H KAaon PyramidFacesPoints

public class PyramidFacesPoints {

public PyramidFacesPoints(int partsPerSide ){
float step = (float) CubeFacesPoints.fiveSignif((float) 1/partsPerSide);
float Is = (float) CubeFacesPoints.fiveSignif((float) step/2);

float partialEndCoord = CubeFacesPoints.fiveSignif((float) (partsPerSide-
1)/partsPerSide);

float pyramidXzZ = (float) 0.5/partsPerSide;

float plus = (float) 0.5+pyramidXZ;



float minus = (float) 0.5-pyramidXZ;
float standarPlus = (float) +pyramidXZ;

float standarMinus = (float) -pyramidXz;

float[][] frontFacePoints = {{ O, +Is, 0}, {stfandarMinus, -Is, standarPlus}, { standarPlus,
-Is, standarPlus} };

float[][] frontFaceTexturePoints = {{(float)0.5, (float) 1}, {minus, 1-step}, {plus, 1-
step}};

publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] leftFacePoints = {{ O, +Is, O}, {standarMinus, -Is, standarMinus}, {
standarMinus, -Is, standarPlus} };

float[][] leftFaceTexturePoints = {{(float)0.5, (float)1}, {minus, 1-step}, {plus, 1-
step}};

publicLeftFacePoints = leftFacePoints;

publicLeftFaceTexturePoints = leftFaceTexturePoints;

float[][] rightFacePoints = {{ O, +Is, 0}, {standarPlus, -Is, standarPlus}, { standarPlus, -
Is, standarMinus} };

float[][] rightFaceTexturePoints = {{(float)0.5, (float)1}, {1-plus, 1-step}, {1-minus, 1-
step}};

publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;

float[][] backFacePoints = {{ O, +Is, O}, {standarPlus, -Is, standarMinus}, {
standarMinus, -Is, standarMinus} };

float[][] backFaceTexturePoints = {{(float)0.5, (float)1}, {1-plus, 1-step}, {1-minus, 1-
step}};



publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] bottomFacePoints = {{ standarMinus, -Is, standarMinus}, {standarPlus, s,
standarMinus}, { standarPlus, -Is, standarPlus}, {standarMinus, -Is, standarPlus} };

publicBottomFacePoints = bottomFacePoints;

if(partsPerSide == 1){

float[][] bottomFaceTexturePoints = {{minus, minus}, {plus, minus}, {plus,
plus}, {minus, plus}};

publicBottomFaceTexturePoints = bottomFaceTexturePoints;

telsef
float[][] bottomFaceTexturePoints = null;
publicBottomFaceTexturePoints = bottomFaceTexturePoints;
}

}

public float[][] publicLeftffacePoints, publicRightFacePoints,
publicBottomFacePoints,

publicTopFacePoints, publicBackFacePoints, publicFrontFacePoints,

publicLeftFaceTexturePoints, publicRightFaceTexturePoints,
publicFrontFaceTexturePoints,

publicBackFaceTexturePoints, publicTopFaceTexturePoints,
publicBottomFaceTexturePoints;

public int arreyLength = 3;
private int step;

}



3.4 H KAaon TrapezeFacesPoints

public class TrapezeFacesPoints {
public TrapezeFacesPoints(Point initialPoint, int partsPerSide){

float x = initialPoint.x;



float y = initialPoint.y;

float z = initialPoint.z;

float step = (float) CubeFacesPoints.fiveSignif((float) 1/partsPerSide);
float Is = (float) CubeFacesPoints.fiveSignif((float) step/2);

float offset = CubeFacesPoints.fiveSignif(y*partsPerSide*s);

float partialEndCoord = CubeFacesPoints.fiveSignif((float) (partsPerSide-
1)/partsPerSide);

float endCoord = CubeFacesPoints.fiveSignif(partialEndCoord-offset);

//System.out.printin("Cube gets:

"+initialPoint.x+","+initialPoint.y+","+initialPoint.z);

if(z==endCoord){ //MPROSTINO KOMMATI, GYRTO PROS TA PISW
if(x == offset){ //ARISTERO KOMMATI, PLAGIO ARISTERI PLEYRA

float[][] frontFacePoints = {{x, y, z+step}, {x+step, y, zt+step}, {x+step, y+step, z+Is},
{x+ls, y+step, z+Is}};

float[][] frontFaceTexturePoints = {{x, y}, {x+step, y}, {x+step, y+step}, {x+ls,
y+step});

publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, v, z}, {xtls, y+step, z}, {x+step, y+step, z}, {x+step, vy,
Z}};

float[][] backFaceTexturePoints = null;

publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] leftFacePoints = {{x, v, z}, {x, y, ztstep}, {x+ls, y+step, z+Is}, {x+ls, y+step, z}};

float[][] leftFaceTexturePoints = {{z, y}, {z+step, vy}, {ztls, y+step}, {z, y+step}};



publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;

float[][] rightFacePoints = {{xtstep, v, z}, {x+step, y+step, z}, {x+step, y+step, z+Is},
{x+step, y, z+step}};

float[][] rightFaceTexturePoints = null;
publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;

float[][] topFacePoints = {{x+Is, y+step, z}, {x+ls, y+step, z+Is}, {x+step, y+step, z+Is},
{xtstep, y+step, z}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;

float[][] bottomFacePoints = {{x, y, z}, {x+step., vy, z}, {x+step, y, z+step}, {X, v,
z+step});

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step, z+step}, {x,
z+step});

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
telsef
float[][] bottomFaceTexturePoints = null;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;

lelse



if(x == endCoord){ //DE3l KOMMATI, PLAGIA DE3IA PLEYRA

float[][] frontFacePoints = {{x, y, zt+step}, {x+step, y, z+step}, {x+ls, y+step,
z+Is}, {x, y+step, z+Is}};

float[][] frontFaceTexturePoints = {{x, y}, {x+step, y}, {x+ls, y+step}, {x,
y+stepl}};

publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, vy, z}, {x, y+step, z}, {x+ls, y+step, z}, {x+step. vy,

Z}};

float[][] backFaceTexturePoints = null;

publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] leftFacePoints = {{x, y, z}, {X, y, ztstep}, {x, y+step, z+Is}, {x, y+step,
73}

float[][] leftFaceTexturePoints = null;
publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;

float[][] rightFacePoints = {{x+step, v, z}, {x+ls, y+step, z}, {x+Is, y+step, z+Is},
{x+step, vy, z+step}};

float[][] rightFaceTexturePoints = {{1-z, y}, {1-z, y+step}, {1-(z+ls), y+step}, {1-
(z+step). v}

publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;



float[][] topFacePoints = {{x, y+step, z}, {x, y+step, z+Is}, {x+Is, y+step, z+Is},
{x+ls, y+step, z}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;

float[][] bottomFacePoints = {{x, v, z}, {x+step, vy, z}, {x+step, y, ztstep}, {x, v,
z+stepl};

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step,
z+step}, {x, z+step}};

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
}elsef
float[][] bottomFaceTexturePoints = null;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;

}elsef

float[][] frontFacePoints = {{x, y, zt+step}, {x+step, y, ztstep}, {x+step, y+step,
z+Is}, {x, y+step, z+Is}};

float[][] frontFaceTexturePoints = {{x, y}, {x+step, y}, {x+step, y+step}, {x,
y+stepl}};

publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, v, z}, {x, y+step, z}, {xtstep, y+step, z},
{x+step, vy, z}};



float[][] backFaceTexturePoints = null;
publicBackFacePoints = backFacePoints;
publicBackFaceTexturePoints = backFaceTexturePoints;
float[][] leftFacePoints = {{x, v, z}, {x, v, zt+step}, {x, y+step, z+ls}, {x, y+step, z}};
float[][] leftFaceTexturePoints = null;
publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;

float[][] rightFacePoints = {{x+step, v, z}, {x+step, y+step, z}, {x+step, y+step, z+Is},
{x+step, vy, z+step}};

float[][] rightFaceTexturePoints = null;
publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;

float[][] topFacePoints = {{x, y+step, z}, {x, y+step, z+Is}, {x+step, y+step, z+Is},
{x+step, y+step, z}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;

float[][] bottomFacePoints = {{x, y, z}, {x+step, vy, z}, {x+step, y, z+step}, {x, v,
z+step});

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step, z+step}, {x,
z+step});

publicBottomFaceTexturePoints = bottomFaceTexturePoints;



telsef
float[][] bottomFaceTexturePoints = null;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;

} }
lelse
if(z == offset){ //PISO KOMMATI, GYRTO PROS TA MPROS

if(x == offset){//ARISTERO KOMMATI, PLAGIO ARISTERI PLEYRA

float[][] frontFacePoints = {{x, y, zt+step}, {x+step, y, z+step}, {x+step, y+step,
z+step}, {x+ls, y+step, z+step}};

float[][] frontFaceTexturePoints = null;
publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, y, z}, {x+ls, y+step, z+lIs}, {x+step, y+step, z+Is},
{x+step. vy, z}};

float[][] backFaceTexturePoints = {{1-x, vy}, {1-(x+ls), y+step}, {1-(x+step), y+step},
{1-(x+step), y}}:

publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] leftFacePoints = {{x, v, z}, {x, y, zt+step}, {x+ls, y+step, z+step}, {x+ls, y+step,
Z+Is});

float[][] leftFaceTexturePoints = {{z, v}, {z+step. y}, {z+step, y+step}, {ztls, y+step}};
publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;



float[][] rightFacePoints = {{x+step, y, z}, {xtstep, y+step, z+ls}, {x+step, y+step,
z+step}, {xtstep, y, z+step}};

float[][] rightFaceTexturePoints = null;
publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;

float[][] topFacePoints = {{x+Is, y+step, z+Is}, {x+ls, y+step, z+step}, {x+step, y+step,
z+step}, {x+step, y+step, z+Is}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;

float[][] bottomFacePoints = {{x, y, z}, {x+step, vy, z}, {x+step, y, ztstep}, {x, v,
z+stepl}};

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step, z+step}, {x,
z+step});

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
telsef

float[][] bottomFaceTexturePoints = null;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
}lelse
if(x == endCoord){ //DE3l KOMMATI, GYRTI DE3IA PLEVRA

float[][] frontFacePoints = {{x, y, z+step}, {x+step, y, z+step}, {xtls, y+step, z+step},
{x, y+step, z+step}};

float[][] frontFaceTexturePoints = null;



publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, v, z}, {x, y+step, z+Is}, {x+Is, y+step, z+Is}, {x+step, vy,

Zy

float[][] backFaceTexturePoints = {{1-x, vy}, {1-x, y+step}, {1-(x+ls), y+step}, {1-
(x+step), yib:

publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] leftFacePoints = {{x, v, z}, {x, y, zt+step}, {x, y+step, ztstep}, {x, y+step, z+Is}};
float[][] leftFaceTexturePoints = null;
publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;

float[][] rightFacePoints = {{xtstep, y, z}, {x+ls, y+step, z+Is}, {x+ls, y+step, z+step},
{x+step, y, z+step}};

float[][] rightFaceTexturePoints = {{1-z, y}, {1-(z+ls), y+step}, {1-(ztstep), y+step}, {1-
(z+step). v}t

publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;

float[][] topFacePoints = {{x, y+step, z+Is}, {X, y+step, z+step}, {x+ls, y+step, z+step},
{x+ls, y+step, z+Is}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;



float[][] bottomFacePoints = {{x, y, z}, {x+step., vy, z}, {x+step, y, z+step}, {X, v,
z+step});

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step, z+step}, {x,
z+stepl}};

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
telsef

float[][] bottomFaceTexturePoints = null;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
Helse{

float[][] frontFacePoints = {{x, y, zt+step}, {x+step, y, z+step}, {x+step, y+step,
z+step}, {x, y+step, z+step}};

float[][] frontFaceTexturePoints = null;
publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, v, z}, {x, y+step, z+Is}, {x+step, y+step, z+Is},
{x+step. vy, z}};

float[][] backFaceTexturePoints = {{1-x, vy}, {1-x, y+step}, {1-(x+step),
y+step}, {1-(x+step), y}}:

publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] leftFacePoints = {{x, v, z}, {x, y, zt+step}, {x, y+step, z+step}, {x,
ytstep, z+Is}};

float[][] leftFaceTexturePoints = null;



publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;

float[][] rightFacePoints = {{xtstep, v, z}, {xtstep, y+step, z+Is}, {x+step,
y+step, z+step}, {x+step, y, z+step}, {x+step, y, z+step}};

float[][] rightFaceTexturePoints = null;
publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;

float[][] fopFacePoints = {{x, y+step, z+Is}, {x, y+step, z+step}, {x+step,
y+step, z+step}, {x+step, y+step, z+Is}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;

float[][] bottomFacePoints = {{x, y, z}, {x+step, vy, z}, {x+step, y, ztstep}, {x, v,
z+step});

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step,
z+step}, {x, z+step}};

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
telsef

float[][] bottomFaceTexturePoints = null;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;

}

}lelse



if(x == offset){//ARISTERO KOMMATI, MESH OSON AFORA TON Z, PLAGIO MONO
ARISTERA

float[][] frontFacePoints = {{x, y, zt+step}, {x+step, y, z+step}, {x+step, y+step,
z+step}, {x+ls, y+step, z+step}};

float[][] frontFaceTexturePoints = null;
publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, v, z}, {xtls, y+step, z}, {x+step, y+step, z}, {x+step, vy,
Z}};

float[][] backFaceTexturePoints = null;
publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] leftFacePoints = {{x, v, z}, {x, y, zt+step}, {x+ls, y+step, z+step}, {x+ls, y+step,

Z}};
float[][] leftFaceTexturePoints = {{z, v}, {z+step, vy}, {z+step. y+step}, {z, y+step}};
publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;

float[][] rightFacePoints = {{x+step, y, z}, {xtstep, y+step, z}, {x+step, y+step,
z+step}, {xtstep, y, z+step}};

float[][] rightFaceTexturePoints = null;
publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;



float[][] topFacePoints = {{x+Is, y+step, z}, {x+tls, y+step, zt+step}, {x+step, y+step,
z+step}, {x+step, y+step, z}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;

float[][] bottomFacePoints = {{x, y, z}, {x+step., vy, z}, {x+step, y, z+step}, {x, v,
z+stepl};

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step, z+step}, {x,
z+step});

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
telsef

float[][] bottomFaceTexturePoints = null;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
}lelse
if(x == endCoord){

float[][] frontFacePoints = {{x, y, z+step}, {x+step, y, z+step}, {x+ls, y+step,
z+step}, {x, y+step, z+step}};

float[][] frontFaceTexturePoints = null;
publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, vy, z}, {x, y+step, z}, {x+ls, y+step, z}, {x+step. vy,
Z}};

float[][] backFaceTexturePoints = null;



publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] leftFacePoints = {{x, v, z}, {x, y, zt+step}, {x, y+step, ztstep}, {x,
y+step, z}};

float[][] leftFaceTexturePoints = null;
publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;

float[][] rightFacePoints = {{x+ls, y+step, z}, {x+Is, y+step, z+step}, {x+step, vy,
z+step}, {x+step, v, z}};

float[][] rightFaceTexturePoints = {{1-z, y+step}, {1-(ztstep), y+step}, {1-
(z+step). v} {1-z, v}k

publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;

float[][] topFacePoints = {{x, y+step, z}, {x, y+step, z+step}, {x+Is, y+step,
z+step}, {x+ls, y+step, z}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = topFaceTexturePoints;

float[][] bottomFacePoints = {{x, y, z}, {x+step., vy, z}, {x+step, y, z+step}, {x, v,
z+stepl};

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step, z+step}, {x,
z+step});



publicBottomFaceTexturePoints = bottomFaceTexturePoints;

telsef
float[][] bottomFaceTexturePoints = null;
publicBottomFaceTexturePoints = bottomFaceTexturePoints;
}lelse

if(y == 0N

float[][] frontFacePoints = {{x, y, zt+step}, {x+step, y, z+step}, {x+step, y+step,
z+step}, {x, y+step, z+step}};

float[][] frontFaceTexturePoints = null;
publicFrontFacePoints = frontFacePoints;

publicFrontFaceTexturePoints = frontFaceTexturePoints;

float[][] backFacePoints = {{x, vy, z}, {x, y+step, z}, {x+step, y+step, z},
{xtstep, vy, z+step}};

float[][] backFaceTexturePoints = null;
publicBackFacePoints = backFacePoints;

publicBackFaceTexturePoints = backFaceTexturePoints;

float[][] leftFacePoints = {{x, v, z}, {x, y, zt+step}, {x, y+step, ztstep}, {x,
y+step, z}};

float[][] leftFaceTexturePoints = null;
publicLeftFaceTexturePoints = leftFaceTexturePoints;

publicLeftFacePoints = leftFacePoints;

float[][] rightFacePoints = {{x+step, y, z}, {xtstep, y+step, z}, {x+step, y+step,
z+step}, {xtstep, y, z+step}};

float[][] rightFaceTexturePoints = null;



publicRightFacePoints = rightFacePoints;

publicRightFaceTexturePoints = rightFaceTexturePoints;

float[][] topFacePoints = {{x, y+step, z}, {x, y+step, z+step}, {x+step, y+step,
z+step}, {x+step, y+step, z}};

float[][] topFaceTexturePoints = null;
publicTopFacePoints = topFacePoints;

publicTopFaceTexturePoints = fopFaceTexturePoints;

float[][] bottomFacePoints = {{x, y, z}, {x+step, vy, z}, {x+step, y, z+step}, {x, v,
z+stepl};

publicBottomFacePoints = bottomFacePoints;
if(y==0){

float[][] bottomFaceTexturePoints = {{x, z}, {x+step, z}, {x+step, z+step}, {x,
z+step});

publicBottomFaceTexturePoints = bottomFaceTexturePoints;
}elsef
float[][] bottomFaceTexturePoints = null;

publicBottomFaceTexturePoints = bottomFaceTexturePoints;

}
b

public float[][] publicLeftffacePoints, publicRightFacePoints,

publicBottomFacePoints, publicTopFacePoints, publicBackFacePoints,

publicFrontFacePoints, publicLeftFaceTexturePoints,

publicRightFaceTexturePoints,

publicFrontFaceTexturePoints, publicBackFaceTexturePoints,
publicTopFaceTexturePoints, publicBottomFaceTexturePoints;

public int arreyLength = 4;

private int step;



3.5 H KAdon CylinderFacesPoints

import static java.lang.Math.*;
import java.util.*;

public class CylinderFacesPoints {



public CylinderFacesPoints(float startDeg, int partsPerSide){
float fullStep = (float) 360/partsPerSide;
int intStep = (int) floor(fullStep);
float remainStep = (float) fullStep - intStep;
float startRad = (float) toRadians(startDeg);
float endRad = (float) toRadians(startDeg+fullStep);

//System.out.printin("Cube gets:

"+initialPoint.x+","+initialPoint.y+","+initialPoint.z);
float plus = (float)1;
//System.out.printin("Int part: "+iniStep+", Remaining: "+remainStep);
Vector topFacesPoints = new Vector(intStep);
Vector topFacesTexturePoints = new Vector(intStep);
Vector roundFacesPoints = new Vector(intStep);
Vector roundFacesTexturePoints = new Vector(intStep);
Vector bottomFacesPoints = new Vector(intStep);

Vector bottomFacesTexturePoints = new Vector(intStep);

for(int i=0;i<intStep;i++){
float currentX = (float) cos( (float) toRadians(startDeg+i) );
float currentZ = (float) sin( (float) toRadians(startDeg+i) );
float nextX = (float) cos( (float) toRadians(startDeg+i+1) );
float nextZ = (float) sin( (float) toRadians(startDeg+i+1) );
float extraX = (float) cos( (float) foRadians(startDeg+i+1+remainStep) );
float extraz = (float) sin( (float) toRadians(startDeg+i+1+remainStep) );

float[][] roundFacePart = {{currentX, -1, currentZ}, {currentX, +1, currentZ},
{nextX, +1, nextZ}, {nextX, -1, nextZ}};



float[][] roundFaceTexturePart = {{1-((startDeg+i)/360), 0}, {1-
((startDeg+i)/360), 1}, {1-((startDeg+i+1)/360), 1}, {1-((startDeg+i+1)/360),
O}

roundFacesTexturePoints.addElement(roundFaceTexturePart);
roundFacesPoints.addElement(roundFacePart);

float[][] topFacePart = {{0, +1, 0}, {nextX, +1, nextZ}, {currentX, +1,

currentz}};

float[][] topFaceTexturePart = {{plus/2, 1-plus/2}, {(nextX+plus)/2, 1-
(nextZ+plus)/2}, {(currentX+plus)/2, 1-(currentZ+plus)/2}};

//System.out.printin(topFaceTexturePart[1][0]);
topFacesPoints.addElement(topFacePart);

topFacesTexturePoints.addElement(topFaceTexturePart);

float[][] bottomFacePart = {{0, -1, 0}, {currentX, -1, currentz}, {nextX, -1,

nextz}};

float[][] bottomFaceTexturePart = {{plus/2, plus/2}, {(currentX+plus)/2,
(currentZ+plus)/2}, {(nextX+plus)/2, (nextZ+plus)/2}};

bottomFacesPoints.addElement(bottomFacePart);

bottomFacesTexturePoints.addElement(bottomFaceTexturePart);

if(i==intStep-1){

float[][] remainingFacePart = {{nextX, -1, nextZ}, {nextX, +1, nextz}, {extraX,
+1, extraz}, {extraX, -1, extraZ}};

float[][] remainingFaceTexturePart = {{1-((startDeg+i+1)/360), 0}, {1-
((startDeg+i+1)/360), 1}, {1-((startDeg+i+1+remainStep)/360), 1}, {1-
((startDeg+i+1+remainStep)/360), 0}};

roundFacesPoints.addElement(remainingFacePart);

roundFacesTexturePoints.addElement(roundFaceTexturePart);



float[][] remainingTopFacePart = {{0, +1, 0}, {extraX, +1, exiraZ}, {nexiX, +1,
nextz}};

float[][] remainingTopFaceTexturePart = {{plus/2, 1-plus/2},
{(extraX+plus)/2, 1-(extraZ+plus)/2}, {(nextX+plus)/2, 1-(nextZ+plus)/2}};

topFacesPoints.addElement(remainingTopFacePart);

topFacesTexturePoints.addElement(remainingTopFaceTexturePart);

float[][] remainingBottomFacePart = {{0, -1, 0}, {nexiX, -1, nextZ}, {extraX, -1,
extraz}};

float[][] remainingBottomFaceTexturePart = {{plus/2, plus/2},
{(nextX+plus)/2, (nextZ+plus)/2}, {(extraX+plus)/2, (extraZ+plus)/2}};

bottomFacesPoints.addElement(remainingBottomFacePart);

bottomFacesTexturePoints.addElement(remainingBottomFaceTexturePart)

}

float[][] endSideFace = {{0, -1, 0}, {(float) cos(endRad), -1, (float) sin(endRad)},
{(float) cos(endRad), +1, (float) sin(fendRad)}, {O, +1, 0}};

float[][] startSideFace = {{0, -1, 0}, {0, +1, 0}, {(float) cos(startRad), +1, (float)
sin(startRad)}, {(float) cos(startRad), -1, (float) sin(startRad)}};

publicRoundFacePoints = roundFacesPoints;
publicRoundFaceTexturePoints = roundFacesTexturePoints;
publicEndSideFace = endSideFace;

publicStartSideFace = startSideFace;

publicTopFacePoints = topFacesPoints;
publicTopFaceTexturePoints = topFacesTexturePoints;

publicBottomFacePoints = bottomFacesPoints;



publicBottomFaceTexturePoints = bottomFacesTexturePoints;

}

public Vector publicRoundFacePoints, publicRoundFaceTexturePoints,
publicTopFacePoints, publicTopFaceTexturePoints, publicBottomFacePoints,
publicBottomFaceTexturePoints;

public float[][] publicEndSideFace, publicStartSideFace;

}



3.6 H KAaon Point

public class Point {

public Point(float a, float b, float ¢) {

X =43,
y=b;
Z=C,

//System.out.printin("Point has:"+x+","+y+","+z);
}
public float x;
public float y;

public float z;

}



3.7 To mpwrorumro movementProto2.x3d

<exml version="1.0" encoding="UTF-8"2¢>

<IDOCTYPE X3D PUBLIC "ISO//Web3D//DTD X3D 3.0//EN"
"nttp://www.web3d.org/specifications/x3d-3.0.dtd">

<X3D profile="Immersive' >
<head>

<meta name='Vizthumbnail'
content="Thumb_SpaceSensor_x3d1350461195829340.jpg'/>

<meta name='ExportTime' content='16:49: 0'/>

<meta name="ExportDate' content="'11/23/2007'/>

</head>

<Scene>

<Worldinfo

title="Untitled'

info="This Web3D World was created with Flux Studio, a Web3D authoring tool"
"www.mediamachines.com™ />

<ProtoDeclare

name='movementProto">

<Protolnterface>
<field name='movingChildren' accessType="inputOnly' type="MFNode'/>
<field name='xyPlaneEnable' accessType="inputOutput' type='SFBool'/>

<field name="'xzPlaneEnable' accessType="inputOutput' type='SFBool'/>



<field name='sphereEnable' accessType='inputOutput' type='SFBool'/>
<field name="xzRotation' accessType='inputOutput' type='SFRotation'/>
<field name="xyRotation' accessType='inputOutput' type='SFRotation'/>
<field name='sensorRotation' accessType="inputOutput' type='SFRotation'/>
<field name='slidingRotation' accessType="inputOutput' type='SFRotation'/>
<field name='shapeTranslation' accessType='inputOutput' type='SFVec3f'/>

</Protolnterface>

<ProtoBody>

<Transform DEF='xyTransform' rotation='1 0 0 0">
<connect nodeField="rotation' protoField='xyRotation'/>
<PlaneSensor DEF='xyPlaneSensor' enabled="true'>
<connect nodeField='enabled' protoField="xyPlaneEnable'/>
</PlaneSensor>
<Transform DEF='xzTransform' rotation='1 0 0 -1.57">
<connect nodeField="rotation' protoField="xzRotation'/>
<PlaneSensor DEF="xzPlaneSensor' enabled="false'>

<connect nodeField='enabled’
protoField="xzPlaneEnable'/>

</PlaneSensor>

<Transform DEF='slidingTransform' rotation='1 0 0 1.57">
<connect nodeField="rotation’ protoField='slidingRotation'/>
<SphereSensor DEF='SphereSensor' enabled='false'>

<connect nodeField='enabled’
protoField='sphereEnable’'/>



</SphereSensor>
<Transform DEF='shapeTransform' rotation='0 1 0 0'>

<connect nodeField="translation’
protoField='shapeTranslation'/>

<connect nodeField='addChildren’
protoField='movingChildren'/>

</Transform>
</Transform>
</Transform>

</Transform>

<ROUTE fromNode="xyPlaneSensor' fromField="translation_changed'
toNode="xzTransform' toField='set_translation'/>

<ROUTE fromNode="xzPlaneSensor' fromField="translation_changed'
toNode='slidingTransform' toField='set_translation'/>

<ROUTE fromNode='SphereSensor' fromField="rotation_changed'
toNode='slidingTransform' toField='set_rotation'/>

</ProtoBody>
</ProtoDeclare>
</Scene>

</X3D>



