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VRY 7 +rz7HERE MREBFEEIE] OBFEL
BRARRIBE~DFERT

EERME - EERAA - MEASTE™ - EHRAT

ERM LERFRZER L AIEHRELE

KBFZETIE, BHEDOIRAR T DORBEMELEFE T L4 UFLVORIBHRE (VR) v A7
LEREEL, VAT LAEESEAOICNER VR V7 b =T 2T 5 HEFIIIEE
Eid 5. VR V7 h =T OBRRERREL L URIERAETIEZEHL, ZORRETAL—XRHE
BAERTHEARTIBRETNVERE L. ARIETT I VR V7 My =T OREZ S EIC
L0 7TOoDBIHEBILTS. BREEBTT LY, REPEBLIERICEE LA2RL VR V7
Py T ZBETEZEERENER SN, AR TR, WRERELREAIEA L7 RERERAE

BOEMFERICE Y ZOREHERTD.

F—T—F: Y7 My =T7HERE, PBL, BAREREREE, BHEXE THEHF

1. I L & I

T, TEROEEHERBEICT LT, BEADE
DEGFERPE B R AM BRI KRD LN TS, TEkE
TOBMBEFHROBEIMZ T, AIEICHHAS, =
Ramhg—arhitnol¥s POBREGCHLEL
RBREADBBLEEL 2> TW5 (IPAFR 2010).

FNOH T R=— X T 2720, Y7 v
T HE A ERT AERIEROKRETIE, RMEMRR
=23 (Problem-Based Learning, PBL) (= X 21@¥E (L4
T, PBLIEE) BN EASNHADH TV, PBL HE T,
REZITN—TDANRN—EHI L BB OERZ DRI
REAMIT A HERRLET. 2070, HRDH
WOBBICEE LT, BHEOBEICKT HREES
ISHEEN ZF IO SRR LHZFINLTWD.

EEODOFBRT HIERET LFERER L 20064F £ )
HEBNMFERERECERLENE LY 7 Y=
TEIF O PBL EE A 2ERONERH L LTE

20114F9F 1 A &3
- 1 Kazuhiko SATO*, Kentarou KURASHIGE*, Yoshifumi
OKADA* and Sato SAGA™ : A Virtual Reality Atelier
for VR Software Development and Its Application to
Problem—-Based Learning
*1 Department of Engineering, Muroran Institute of
Technology 27-1 Mizumoto, Muroran, Hokkaido,
050-8585 Japan

Vol. 35, No. 4 (2012)

LTWA., ZOEETIE, CC #EfMhT A 77 Y
OpenGL ZFWTC, 52 b7 —#EmEbLT DY
T MU xTEMETDH. BME L TORMBZEELT
TN—T T L ICBEMER LR EITY, FY T AD
B 7 b T EERESES. T E TOEERFR
b, FATEZABEREICR L USAT2REAI
OVWTII—EDEIFER STz (EERIZH 2008).
LirL, EEROLMERRENEZETCOEEE LTI
SR bDTHD EIXEZ RN T.

PBL {E#E 1 & » CRIEMR 12 EFTAHHIE, £
FERBETZENELVWRERMBEICTF vy L PEE
5 LRI, TOMRFENEZIIAFTERVED
ThAEZENEETHS. LnL, OpenGL ZFEHAL
723D 7usT I v JEEBIIMRFEICB N TS — KR
WY ANSN TS, 7o, BEEEREISEER
LEELEETH. FDED, FAEZXENLOFERE
HEICAFTETLE T,

% 2 CARBE T, BEEDOmEKT 1D DRAEZER
A TEDAY DFAEROEEHRE (VR) AT
LEEELE. T LT, RVATLAEZMMESEDL D
WCHELRD VR V7 b= T ORRE, FAICHE
EEAPIRBEL L., AV VAR THEIEAY
A5 A CHIFAFEEARTIRO VR V7 b = TIIFEEL
BN FDTH, VR V7 MU= T ORISR G E
ERBIIAFTCERNWERIGREL 5.
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LxL—FT, FE2EROEE & LTEBTDIC
ITFBEOBRENRELS RV IBE T, Hil-72## % PBL
EE & UTEERRER L-UUZT 572012, BIRRE
REMEAEFNCADNTAN— Ry =T, Y7 MY =7 W
THEHBIZRDONDEHFOHENH LE{To7. Z LT,
TDEMZWHESEHHEBRIME L TVR Y7 by
TRERE RIERELR] (FERRIEH 2011a) % E(fE
Liz. 361, REBRETLEFEOREIIBVNTAL—X
IRPARIERE EER T D R IEBET VLR L.

FARXEETLICLY, VR V7 hU =7 OfEI
EEOHEEIZL > T7TODRBICE(LENS. 20
T NEN—RZ LT BREE T, FAEESED
BEWRENDIEFICFE 2 ED NS VR V7 by =
TERBETLZENTED.

AT, RIEBRELFEZEA L7220104E 0 PBL
HEOERBRICELY, ZOREHRTDH. S 51T,
BREMTAE & DI K 0 RIEBLETE % V72 PBL
BB OFET OV TCEEET 5.

2. VRYIZFrH7HRER

2.1, HEEOHME
EEOREBLTNDY 7 by = 7D PBL &
BT, FESAN1ODTNV—F%#A, VR &
TLAEMESEEODAE I FAD VR VT F T
TERETD. VRYZ7 MU =TI, 3D AFA T A
RNy KT R F 4 A7 LA (HMD) 72¥® VR
TN ZAERET DL TURT LEEMESE D AN
v MERBVAIDMZIARL Y 7 N =T ThH 5.

- AREBEERVICRT X O RALEOFETER I
5. BS5ENLEARE THERIELELME 5. L
L, FIEFERTHY, EEZII/NV—T7ZLICHH
IR ATHEHENEDOND.

2010FFEEIY THURRIR E = — 7 OBR%) 3L L,
FEIL 9T L—TF (GPI6DIr 6 44) T4 i TE
ATy 7 N =THREEITo7=. ZOBRETIE, ¥
AHE, BE, R, BROBINOLIMBERT —
BT 7 ANNOERIAS, FiE VR VAT LADOR
M ECTAbT 5 Vo — T EM AR T 5.
EECTHEACRBELZLOO—EZR2ITFT. £
P, BN —FICHEBRE 2 —T OV FLTa s S5
L (F1b) LAEOHET — %, MERY 75
—Z, BV TNOHRACEE CHERTAIREY -
DEABECETI T2 (K1a) 228G L. W
YINTR T T AT, ()HMD ORBHIEICA b
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&1 20106 BEE O E MR
| EENE & EEt B OB
bl

VR 7a 7'Z L OB ERER
7a T ARBREOR HEE

FREHERAR, {7 - R
FEIORE~EFEIE | VR Y7 N7 =7 D%
RRBERE

&2 2010 EE ORLATY)
HIFEIR E = —7 OB% | Main.java (7197)
HBETNVT TAD | EqVRSpaceView.java (1444T)
=R ModelSpaceController.java (491T)

StylusController.java (2147)

ViewpointController.java (1947)
EqVRSpaceState.java (554T)
F—HEH 7 T 2 | EqCenter.java (631T)

T I TADY =R Coordinate.java (591T)

Time.java (3517)
BT — & hokkaido.dat (ALHEE D H)
WEIRY ST — & | earthquake.dat (£[F, 304)

BE7%A b pbl2010manual.pdf (155-2—3>)

ToARSREED, (2) 3D AH A T ANV OB X |HEE L
IRABZERT OBRIER X A T AR DO ELE, 1T
@)V T NOMET — 5 & MERT — % Z 5 HRA R
TRABZE R~ 3 2 ALER 72 U BRRER & L CERESh
TW5D., ZOMICHEEOBET, SESUTHE
RBEMOEE 2 HEZE wiki (B 1c¢) 12k & Web
ETARLE.

B, YA Ta s AERWEEE TR, BE
L7282 s A U /RO R 7 0 7T A& 58K
SELHENRZV. ZOL I REETIIEDOZEA LR
CkoRfERLR?. 20, FMITZDOTRED
EgIZE 0T s, IR L TAREEOS v
T AT, BRTOIRRIBEETT N EN—RCEK
IKIROBREZ REE LB SE & L (BT 5. %
HREDOLLAEFETEHZLETVR I 7 Ry xT O
WIEZ S EMRN L O EMEIICHEETS. L
T, BROTHEIY L TLDO LCBRTEbOT AT T
THELBL, FVIPFALD VR VT by =7 2%
T 5. FR, REWIIN—FZLICHICRZTES
bOLRD., AREBIIHEMICERE BT LOTIRA
<, BEIN—TOEMETHELHETZ LI2 LY ZHR
FEREB/BDZLEEHNE LEZEETHS.

AXBETERMXEE (Upn. /. Educ. Technol)
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WeR VRSwiton DRKIZESTAYSE LY o
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s@param 016G LTS o b |

"

private void drow Stylus(GLel) (

A FAOERRE ZRE DR
tusPosition = state getSiyl

il

Postura stylusPosture = state getStylusPosture():
G LWJ!&IKE(&!XG{77\0E\MII&§EI ~RYSES 2B

FR22GE nﬁx!?PsL:i;x—?AH%ﬂE TATFOR

ARy
G B (ﬁ{&b‘(ﬂ

ZQ{;.Q T

Q:uasv? 5/7?&&1‘3‘5 4

iro.gotX0). 0.

@ai: R EMERFABM

HREA3RET V2O Ll

7 MO HE MR 7 MBS /4 A 1705 ARSI SoscaPion) TA draw StylusObjects(yl):

ERRECIES L TRT, 1

R R 3. xva. yon. v) T Lad
BRERSENCT] A5 45RO AL ) D83 47~ L EDLRERETS *VRSpaceVis
#4755 98 S OBMTRS LY ET.

«EEISHIZRS |
*@param gl G LFTF Tz Ik
%

@Override
/ BERRIOBERE BENE @

draw Grid(gl):
#ABAONBINGE BE

0.801Y0,0.0,1.0,0.0%

Shvs
w O drawScene() DHT. EFNBMEOF T ST ok 2 HETD £ '%g?%;"#) 9%@ Jt‘i:&’r&
T hr

publicvoid drawModalSpaceObjects(GLEN [

7/ BRENEE B

w: 318 !l.‘
DCTEIZRY RA. arm PO AING=4
1. drawEqCentorsigl);
¥

9
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%771% 3% v2oA r)%% e, -

S SEERCEAL L‘té (h«_ﬁ//wmmmn/sﬁw

| ingﬁj; s pee

e ta«sm e
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Ry (’mz fenz:m&z THE,
. mxy»z%

s mg‘:w\
fesha sttt Qg ' i r)\%}?fa 1885

(?EQ(EEE(JJHWL 0 3, wg}ggﬁmmwﬁ(mw«rm
% »4;.&52 hzf %M(

ey Lt <P ;
e

iKY

(@) BAShEEETTX b

b BHESh-9oTFLTadS A

(0) BBEXEwkKi (FAF7H#EH)

(EqVRSpaceView. java)

M1 EHE

2.2. PBLEZFELLTOMBNIX

REE T EBARMEMRR 12 E TS PBL HE
ELT, RIDRT L7, BEOT s T I /@S
CIEZAMBOTREZIRY ANLTWVAS.

2.2.1. TBEZAGL EE

WE, PBL EEIXFHMOEERSKFRIZBNT,
TIVE THEATE TG 216 A U CRR-E & AR
LTWSEBRHA L LTEBSND. —F, REBX
FH2EL NI ERFERTERIND. CEREIZLDE
BT 75 I 7 LEB L TWRWEAEIZ PBL
EEAROMEEE TS, 2k, FTLEIRE
BIZETR2BE, ZNEHVTERLZED A Z L13%

WEED Y 7 by = THRBBRIGIGEVREZERT 5.

AN, AEE THLBICERT S Java 573D
a5 37 (OpenGL) IZBAL TiEE -7 DFE
EBRCEBICSMTS. MAT, BiRTHEHREL
BEOBEERES, \—Va VERREOIEY LD
WTNHREFRTH Y, ZHRTENOICKT 2EMED
BA% L RIRFICITOR L TR bRV, £, BEOER
BHORBA Y, YVER/IRLIEAICEZT, YT Y
= T ESEREE D e OSBRI DR R &

PREFDOBVELEED 1L LTEEREBIZEBELTWA.

2.2.2. BEFBORZ DI

AR UL, TN—7 T LB T b OMEERE

Ro THEZEDD. ZDIY, &w—7ﬁ@%#

U<, @SR E AT O 72 DIILERRILL 7 v

—fﬁﬁ@ﬁ@wﬁugf%é _0%%%%&#6
CAFERE TIERA LD THR (HeggiZn> 2011b)

%Wbﬂhfwé.mzi,ﬁ%ﬁm®ﬁiém&b

Vol. 35, No. 4 (2012)

IZBW TRAICRE SN ZEROH]

T, IN—THNTOEFEDIEXETXTRF =2 A
%&Lf%ﬁéﬁfmé Tk, BAEELICY
W= T HBNER - EEEREF-E20EN
%%ﬂé.it,@@ﬁﬁ%ﬁ@®@@fx§y7#
Frvr L, FRIZESNWFBELZITH)>Z LT, o
AUN—ZHHS TIEDFEORERBIETE S, &
b, BATHOEBBRELCEEDEmE RS LT
BT LT, FAEIBAENDOEIEV IR ICFATE
5.

2.2.3.  J ) — Tl & &A@

AEETIE, BARIEETNVOBBESEICSONTT
MNBEZEEENEWEELES L L2FHALT, K
BEHORITBOTE L, ZALLREDBETE

FHRER U 7oA SV — T ORI AT 5. — 5T,
B AT R VR, 2.2. 20 R %2 56D T
FRICE - TERBINTEERHENOEFEED T NV—T
WTORBEZRD, ZhEEANOFMIZFIFETS.

ZOXIBREHMEFIECLY, 16K, BEIZBNTH
L— RA 7o T\ LR T #HE L FTEELS
THHRBEWINT S, EHORWEAEICITERREE
H5Z, FVEVWERELBIEIES. [FFRC, BN
DARA A L TE, B O TE Tira<liFE
OB O REDOEASVWEHMET D Z E R TE B,

2.2.4. FELFYR— MMEH

AEETIE, #HESA (BUR - HS 14, B#S3
&) LEIRE 24, £ LU TRFERED TATHOF
UARAZ 7L LTEMTH. REDAZ v 753
BIBEATHZ LT, BOEGREOS THHNRE
WATREL B, IN—TFOEREE LY —F—I2fF
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B0, ZAE v TIEIOETVTNEZESLEFN—
2 UMEWRACK U THEBMICEE T2 Z E R TE
5.

2.3, KEENEBREICKRDIEY

AEBIIF 2EREHORE TH Y, RFEMA
DR CTHE L VR VAT LAREESHE S VR V7
N =27 OBRFIIRETEHHETHD. mEEELT
AL S D 7o OITIXBARBRE S ERMAEHNIZ OV Ton—
No=7, Y7 Uo7 HE CXBENLELRD.
T ZTARMETIE, REBLZERTL720ICKDH
NAHBEHEDYNH LEITV, RO 3 DDOEMFZ DT,
(B 1) BRBEOHEMR : KFETII VR VAT LD
WARZ2BEAL TS, HERME L TIRHEET
DM, 1008 FTFOFANFERICBHIE 2 ED HBRE L L
TEHRTDTHD. DO, BERLHERE VR
VAT BDDT SA R BRI IRV IEE OF R A VT
VR V7 N7 ORBEENMET A M2 DD LN
TELFENPLETHD.

(BEfF2) EROFHEI - BB LIZ VR Y 7 hu T
ERARTENEVCHER LN LEEEZED DL Z LT,
EELZITAVEIULORENIHTE S, BAR
D VR VAT A TILEE, £ OEIEO#T1X HMD % %%
BHLTBEEARANLNRD ZENTERW. VR V7
N =7 BEAET AT E2 100 N DOFA N2 BRI
REZENTELLIRULLKAHDBLETHS.

(B 3) BERE  AEBEZ @ T 24T T n s
FGITRTNT) AAZHEH LU TERBERLEE L
TWRW., VR V7 N =7 ORBEZHEE LR D,
FEFIZBE ST BA YV PFADY 7 vy =7 & LT3
EHEDTWTALERDS. £z, PBLEEF & L T4

H, EF, FEE, FHMhE VWS YT NU = THBOK TS
O¥vRA%E N—FNVIERTEALERHDH. ZDT=D,
FORDRIREA R A 5 2TV 7 by =T B HMICSE
R EH B2 OEE Th - IR B2,

3. REREIRE

BEEOEMIZETD, 23 TR LIEEFREZNN—FD
T OETRHREIELH#HMELT VR V7 hU =T HRJE
RiE RIEHETRE 2%k L.

3.1, REFAXRIFOHE

FAABRETEIIE 212" T L9 VR AZ P4, VR
VT H—, FEBEEED 3 ODHE L P ERE
Wxy hU—27 %40 L CEE LTZHBERIF CTHD.

VR AZ VAL, FAENRB LI VRY 7 by =T %
EBRICEMESE D720 VR VAT ARREBEINTZH
ETHD. VR VAT AL 5 BOMEKT 1 DORAIE%E
MeEXAETHIZLERELER (R2AE) L72o
TWA.

VR T H—iE, V¥ v Z—RKD 3D AHFREMNTH
ZETC3RIEMBESIFRTEEL3D Fmnye s F—
VI ERESINHRMEFERME R2L£T) TH5. VR
VT HE—L VR AZ U R EEIYHT LT, BRL
72VRYZ hU =7 W VR VAT A ETEEFA100
ARRFFCRDZ ENTED. Zhicky, B2
Wm&nb.

SHEMEE EIT110B D Mac BRE SN — R OHE
BETHDH. FEE»OIE, U2 VEESKA
BRBREREDO T N—TIC X BB EMBIAITI 120
DOXET 7V r—arBRATES. HEREE=R
TR ENZVRY 7 b = T IiEH—"EE I L TVR
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Sensor
Device

direction, location, action events

3D-Stylus Pen

VR Device 3D
Management |
3D | Server PC
Projector (VRMS)
! device infomation

 display outputs

E from 3D-Sensor Device

T direction, location

display outputs

VRC for Projector V

VR Client PC (VRC)

Client Device Client Device 3D-Mouse
Application Server Application Server (Space—Pi|ot)

B

' Broadcast all infomation
from 3D-Sensor Device
! to connected Client Apps

A

>

A :
-

i

i

I

1

LAN network

Broadcast control events from 3D-Mouse to connected Client Apps

B3 VR IATFALADHERNK

AADFEHFEEND., LD EHETDRL—
IR EHERERR D FIREE 72 5.

3.2. VRYARTLOWERK

VR ¥ 2F A%, B3 TR & 212 LAN TR 72
BHEDa  Ba—F THRINTVS., 1250 VR
VAT AT, VR V7 =T OBEERFIAT S
VR 7 54 7 v bR (VRC) BEERBEBINTND.
% VRC i2%, HMD, 3D A& A F A, 3D =
2D 3FEED VR AT NA ABAESNTNS.
D5 b, HMD & 3D A& A 7 AL VRC ITIXESE
BRsnTEbLT, 3SKREMEFEREZFET LY
— BRI I N TS, B TEHElI AN
BTN ZDERIT, TN AEHEY — (VRMS)
Z L CTCP/IPHWEIZL Y & VRCIZIEDHILD. VRMS
& VRC #NFNOMEBERE R 3B LUK 4ITTRT.
VR A& UAIZ1E, ®ED VRC &iFBlic, 3D 7nm
Vs AT EEZER AR LN DO AEHO
VRC N1 BHEENTWS. 2O VRCIZANT A
R &, UEEM 2 BEERET 2 2 LIXTE 0.
LA L, oD VRC =2 VRMS 7B SN H8EA N
FNOBHAZELTC, ThozRPsE-mEs 3D
TuVe B —IIBETHILENRTES.

3.3. TARIMRE
RABRETETIE, VR VAT GO ANT A
REFHEIRN—FOFER ET VR Y7 by =T OHF)
VEMEERE T H =D DT A FRENREINS.
F2ANBETIY, VR Y7 b= TIEET S A —
NP THEI—Y—NIZEERT 5. BT A LD
BraE4 07T, HESCHEDOHEHETY I—
P N\FEERIZ VR V7 b =T EREETL L, ]

-
—

Vol. 35, No. 4 (2012)

%3 VRMS DOHEEERL

A RERL
Vig R R Fe HP xw8600/CT workstation
(O Red Hat Enterprise Linux 5
LAN 1000Base-T
3w Y —E3 | POLHEMUS Liberty240

R4 VRC OB

Exi TR
I AN AR HP xw8600/CT workstation
0S Red Hat Enterprise Linux 5
LAN 1000Base-T
HMD eMagin Z800
3D A& A T A~ | ST8 Stylus of Liberty
3D<UA 3dconnexion Space—Pilot

N Y 4 RUBERTERINDS. FI—P—A
OFIHBEEIZIIEFE T A—FRRRFINTEY, F§
—HRIEIC L VIRETE 5. BEOHK I —— Otk
TlE, RABZEREICRBIT B AT OMESLERK, 3D
ABA G AR OMBRAERENRNTA—=FLELT
ABEENTEY, TNOEZEHHIZRETE D, NT A
— 2 DEDOEZF I —P—\BHTAyE—VEL
TVR V7 b7 =T7HICEFESN, VTV FALTE
ITHEEIC KB IND.
TOFARBEIZLY, VR VT vy =T ORER
L OBEET A FDIEED, VR VAT LAOE#ENLE
AMSIT 5. o7, Java SEEAFIAFRETHNH
i VR 27 ALSL O G ETHRRBEXLED D
TENTES., TR VEH1BARHEIND.
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L Do S e
Space Plot - Stylus 8 Viewpoint
Positiona, . | Position(E) Posifion{R)
E ] X080 % 000
Y686 v 2500 Y: 5500
d o & 560 2000
stegr 1.00 iostap 160 step: 100
% oees Uk s X 8000
% GG WEDL30B0C W 2000
C0B0 T 000 Z 18000 -
steps - 180 step: . 100 stepy 100
(@) $ERe7 005 LORTER (b) TR FRTERDERF (0 = —Y—/\OHEERE

4 HEERIZBTDSEET X FOKT

4, BERZBEETIL

REBRETEAE/ LI & TEMF 1 BIUEH2
WOWTIEEBROBEBRMNII 7. UL, B3I
WCITRREN R S v,

RARBLE TR CiE, 4D VRC 3 E# LT 1 SDiE
MEMEZILFET DL 2FHABELZEEL TS, £
D7, VRC M% LAN THOY, % VRC D#E{EA R
MEBMABEICIVIEFEIND L AEZEALK. 3D
TuT e B —~OHAIL IO L RIZEVERER
D, ZOXIRLLKAITEY, REECHKETS VR
Y7 =T, 1EBOWRKCHRETIHEED VR V
T RO =T X0 GEMRMENRERIND.

MR U WEAEIC VR Y7 F U2 T DE
ERBAREZITOE R0, FEN VR V7 b=
TDOLLAHELID1ODEREMICHM XA LR IR
BROOND. TNEMRRT 572012, AHFFETIZ VR
Y7 MU =T OBERERL, BEOBGET LIk
EMLt%%iﬁ%?w%%%bt.%%iﬁ%?w
1H5®£5&W%%Ekﬁofwé ZEZ L

HEEER OO, FAFEI L ﬁfxéﬁﬂggiﬁ
kob\“(?”’é”(’éé.

IOETNERMAUZERETE, 9, BEZLIC
RAEINT=EMEA (Skelton 7 T R) & MEIZS UTH
HEDETY 7 N =T OEAREEDS. KIZ, 7
TN r—a VEROQBEIZOWTEMAICEER
FTZETVR Y7 My = THREEICERTS.

F1ED View BTiX, VRY 7 b =7 O{RABZER
HENZ T 20 B3Ths. GC #EM#BT 1 75
U OpenGL 2 LTAT V=7 NORIET NS A%
RAEZERPICHE L, #1E HMD 3D Yud=/
B —IeEDT A AT 5.

H 28O State BTIX, ERPIHFEETIAT V=
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A

%8458 | Communication [ At S GEEFONAL)

B[ Network [ | Foro—smmacemm
#6lE Event & T emm T

®7R Device [& S — ﬂ; ;ﬁ

[ ) o7 TngSaIcRESN T BES
K5 BARXEETNVOMERE

7 BRT A ZADMEERCBIEFREERT 520
DUEMTOND. FABZRICHE S NET_XTOF
— SN DF T EEINS.

H 3ED Control BIX, T/NA AP —NERH LT
FESINTZEANT A ZAOBRMEERE ) TAZ A L
CEERT D, LT, ZE LBREBRIOE U ToE
BEITL, TORER%Y State BICRMEH 5.

% 4 B ? Communication EiX, T /54 ZAH— %
Control B CEEINDZ T4 T M EDBTHBIEX
NHBEA vy E—VICEATIEETHSD. HiZ2AD
T A ZADBINRIN T 1 7T b b Dl B
THRE, ZOBELTHERA Y-V T A0
B7u harREHRESNS.

% 58D Network BlX, EAHNT A ZAnLELN
DEAEA N MERE PHET DT A 2V — T
LRETHD. ZORLUTIX, AHT AR Lz
EIN5. BRI TCP/IPIBEIC L Y BREEN TN 5.

F OO Event BIIANT A AMBLRESN A
EAN R TEIE, ENEFRICHIE LA v E—U%
4K U Network JBIZ (G 2R EEIN S,

% 7B D Device JETIE, AT A AT LIZAS#E:

BABEIRRMXEE (Upn. /. Bduc. Technol.)
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Summary

This research discusses a development in building a
new virtual reality (VR) system that makes five users able
to share one virtual space. In order to develop the VR
software for operating the system, the problem-based
learning exercise was designed and assigned to the
students. We constructed a new environment ‘Virtual
Reality Atelier’ (VRA), and implemented the development
support model (DSM) to develop the VR software
smoothly on VRA. DSM was hierarchized to 7 layers
based on the structural difficulty of the VR software.
Students can develop the VR software by sequentially
studying each layer one by one. In this paper, we report
effectiveness of VRA and DSM on the exercise that ware
conducted in FY2010.
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