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Abstract We propose an efficient and effective view generation system for more photo-realistic driving simulation
by using image-based rendering for landscape scene, in contrast to conventional product represented by full geome-
try-based rendering with poor reality and huge cost for model construction. As for the image dataset, we capture
omni-directional video image through the model course, a public road, with multiple video cameras on our data
acquisition vehicle. The capturing run is carried out only once. We assume two flat walls along both side of the
road, and the the view for the landscape scene is realized as dynamic textures on the wall by synthesizing captured
images. On-street scene is still renderd by geometry base for versatility such as overlaying other vehicles. The
system works as a module of “Mixed-Reality Traffic Experiment Space”, an enhanced driving and traffic simulation
system developed in the collaborative research project “Sustainable ITS”.

Key words ITS, Image-based rendering, Real-world image, Arbitrary viewpoint image, Driving simulation



1. FC&®IC

aAVEa—2EMOREE LIS, IV —HET 3R
aAV¥a—2T57 4 7R, REHIESEHEHIRO T
EEHEAR—RAL XY V7 (Image-Based Rendering; IBR) &
MUENZ FEHNZHVWENE XS IR TE . TOFER,
WRAENGA TV = 7 bR, 25 WIEERBL - T % /510
—DTHY, HOEMLDHATHEICI > THIT - FHLTH
Wt GO FEE G2 U U THEEOBEN S DR A ZEKT %
T TEONRERRT S 7 Ta—FTHs. XHTZT7—%
PRE LTHREGEZHNTWAS TS, FORKAIFIFFICHITIK
MEW—/5T, FHHEAEICKFENDDD, FIE§T— 2 DR
FRCE REBR ARV M ZREL T2 L8 H>T, LA
RITTIR > TRACHIEMTDN T E 2.

EFER—ZAL Y ZY VT Extiiie T 7 a—F DR — X
CRYIYRX—=X) L&Y 75 (Geometry/Polygon-Based
Rendering; GBR) THh 3. TOFLIEL VI TIPAFIC
KBMEB T LIEER EZE U TREDOFIR CGEAIER) &
HRONEBICREFL, HAEIC K > TT BRI E R S
EZMATzS A THEYGEHEANDDORAZHREICE > THES D
DTHB. BGEN—ZAL 2V HY) T LT % L RN
RS A £V ZERIE AR < THEUD, HEROFWRA Z
KT B T LI TR,

TOES IO, EaE, EEN—AL2X) VT EE
R UCHBIHOMEREY I 2 L—3 3 VIMGZHRET 52 AT
LERREL, WHREZIT>TWVWa. (k5 BEEAE > HkhE
=, F—LtrA—REICRANIRSA T Ial—&T
i, 2—VPICRMIEE NS FEIEREEBREN 1 OX5I1ICIAXT
VAAPUR—RICEDERBFEN TV, RSIATVIab—
2 CEFRRUIICER E N A RHRNRE N L D> TE
ORFFIIFFICZLVEDEE>TWVWS. Kz, ¥Ial—
¥ 3 YWUSNICEG S 2 EYS0E R R & ORI E 7L O REEEAL
HiZ, BETEATFICHEHS TWBEHIERICREL, Bk
HIA M2~ HE B E> T 5.

1 BRAN—RICKB RIAT VI 2 L—2D R4/ EIEREE G

ZFCTRREZ, #iE I al—va VIHED S B a—Y DK
FTRHBRICKEZLHFETBLEZ NS HENELIOEY),
R, 297 & OB EEBR—AL VR VFIEE

ZB7 TO—FZIRET D, BFEN—ZAL VXY 27 TR
WP TER ERDOA TV 27 S TEONEICEIMNICREE
V2D, EHEEGRONADKREE, REMEZEET S L0
TeAYEI T4 7EMBIIEEL TWiRWy. 22T, Hifi,
JERSAEEE, BRI, H—RL—)l, b2RIVNER E D sasy
ICDWTRIER EB D EMN—RC K> TL YR VT =TV,
WA DHRA 2 RRDEMRERETHERT S, DK, &
N—2R « BEFN—ZADL > 2 2 572 Z ORENE U TV
i, BT BT LICX > TELDFEDOR S ZMTE L, FIH
EDENRZZY T IVRA NCA—FICHRMT 5 LN TE 5.

AFEEHGOREERR « FEAR RIS > 2 — O REE 2k
Y274 F7)ITS 7y b 1] ELTHREIATY
% MEEHFEHFERZER] (Mixed Reality Traffic Experiment
Space)] LT BHMULWERHFES I 2L —2 a3 VP AT LD
—HE UTHERES 5. CTOVATLIE, 1RO I 2 L—
R FIATVIaLb—2OPHAZIRL, K@ I 2 b—
AMNS/ENE T I OREROZE L, FAGED)ACHED
Wz HH - EEHO I 7 0BG L THEEFATU XS
ICHBT A EZHIBELIZEDTHD, 2—TFHANLDHRZ

A TR ZTFEIC K > THfEE N S.

AL ORI TDEBO THB. 2. Tld HAEBFRM
EERZEE 2RO E 2B, 3. TREMEZHNT 5, R
4. C, JFHOBSEEIROILT — 2 & 75 % HEEIRORTS & fakic
DNWTHNDB. HWVWT 5. THEIRER{GZ &ML TR 5
TFEZRT. 6. THREZRL, 7. TELHETS.

2. YATLOME

2.1 £ 1Z3

HEEBFAOEIRZEMNE, EROZB I 2 L—& - FIA
TIal—27zEL, BICLITOXS GHRAKREY 22—V

AL THEREINTVS

e Traffic Simulator (TS YOO I alb—2 [2)

e KAKUMO (R7/nmz8@yIalb—=2 [2,3)

e Driving Simulator (DS; FSA 7Y X2l —% [3])

e TImage Generator (IMG; HI{§AERGHS)

TS &, /—R&VYIDTSTHGENSEZER Y b T —
JETIVEZHERD/IST A—ZNER 7 OEZEROY I 2
L—2a {75872 — 0V TH5.

DS &, Z—PDONY T 7RV TL—FHEDSH
WO IZETIVICHE DO THERO I/ nk#) X 2 HEHT
5EVa—IVTHB. HEMOREH)IMEIREORIPLELE L
Ta—YicEzA56N%.

KAKUMO &, TS o1& LTEA bM< 7 1iassd@ii
A5, EEEEORERD I /7ak#EDr I al— g V7T
39 BEV2—)VTH%. SHMIEME & DN E B R E
I U CHfOHE 228 H 5.

IMG (& HEl 3B X OB Of7E « B2 5 I—F DJF:
BREEMGZ Y 7 IV A A LKL, 1Rt 2 EY 2 — NV THS.
PRI RICBRS.

TDXIIET AT LRARICKD, ERMDOHLS DS LIdHE



70, A—FRHSHCHIFTVAE L THESNAMMETGD
HETIER L TS Dy b T —T7 N THE L thEmozss)ic
HOWTHREMNIGEIED Y 2 2 L—y g U ERITHI TN TES.
¥/, BEHBOXHE F Ml ORIHEERIFT. ZL
TZDHRZAIEEEBGEZIRO ANTHEEOENED L LT
HEhs., K2V AT L koK %R T.

T EEBEGHFERZTEMIE, FEONEEEITHEE LT
ARSI S . BEDT A N XA T AT LTIE, EEEEE
B 3 BRI~ =Rz ET NV a—RE LTS,

2.2 IMG: Image Generator

T T IMG #9072 X 0 FEICENS . IMG Wa—Hic
R 2 A2 M L & R A8t zE M 0T 7 )Victz 5 7%
V. ZOXIBETINCIEERAINR—Z & A A—TX—ZDFE
hH5 T EiF 1. 1k

LML TV B Y AT LA2KRICBIT 2 ZFZNENDOFED
WEZzEZZE, VT7IVEA LERMEG R EMo4 7o
MDA VRS avOBEBREEVIBEANLIEIA AR
N—ZAWEMTHO, GREPI—VICEHZ ZHREROB S,
SIEEBENR—=ANENTHB. ZT T, FLIZTOmEEHY
KXo THEWDT, RROETHKRT 3 FiEziixds. B
AHNTIZLL T DO K DI NT 5.

o IR BMNR—X

o EE I EFEN—XA

WRTBMITITERES A — R L—)b, BighE, &, 35, fi
HiliZx EHNTEND. TNEDFRRRICONVTE, =BT LY
Vg OB TH B DS HICBOTEHEORMN THRHEENT
WELDEZODEFAMTS. 2OV I aL—RIFHERBX
Um0 E % 60Hz ODL— M TY 7IVEA LICHETS
ENTES.

ST LD BEYIRZE R ENEEND. TNEDEE
SIS & 75 2l IS 7 — ZEHAIE I T Liah 5
EfTL, HSHLUHEIRT—2ty hELUTERELTEL. &
SAIEBE DA A S 2, FHNEE O D 5 O 5
B (FEai A 2R L TH L. BRI Lo
MICBOWTEANOEGZEF L THEL T LickD, ETRE%
WS DRI EBICHBUFIC X > TAKT 5T % LHvahE
Lix%. TOFEEEEBGOGRE, DS Hr5E5N5sHE
WONE « ZEAEWMN SV TIVEA L - B frbhs.

4 N

Real-World
Capturing

User’s View (Image Base)

User's View
Real-Image
Data

\Orlgmal

("Conventional L
Product

Model
T —
X 3 AHRTRRET 2 AT LORKG

X 31, AUIETIRET SV AT LOEEGERT. Biff
N— ZEBSEEMFOE T IV a— A 2450 U TE G T — %
IR L TR, B — A B O— i F D E
FEH L TENZTNLICHA NS, WO R ZIZRTE 008
&> THWAF SN TEREN, T—PEZN% R Clfizf
Y2175, FEEERIEZNTRD DS i@ h, DS #h 52
H - 72 H CH R OIS « ZENERORMULIRIC KX 5.

TOES BN FET B0, WE O EARHIISE D
LIZRAZENRT AT ENTERHLEZIONDZDTHS. A
VAT LOBRE, BRI TOL S REHELND S,

o IRSERX ! KM I Th 5T IE 2R EE U T LB
—ERENDICH L, BRI TEANTHD, AROKL
DPHEFC KM ET I LEZONS. TOH)ZFEH
BAR—=2ICT BT T, I—PIZEHVEHFEEEZ % T LH
REhs.

o MHEMORER - BES | M —AHHOK G T — &
&, ETINVA—ATH3NE L2 ETUTHIET 5728
RO FIHEEAE DAL TVS. TNDOHMIZE Fifsy
EHEROEMAN—ZT [HRfE] §52 L TRIETZ LN
TE%. ¥z, KAKUMO #ic kbR ELIEYIal—vayv
BB L coMEm S, Bl EERANR—RET 5T ETARRBIC
FEHITBIENTES.

o 1EH, BREGEEOHH - BE M LR LT
licky, YIal—rg YMUGPNHE#R R LR LT
D, NRZHZMATZDTEEHNRPICHBTES. TOH
&, RRAT LEFEGEROMFERES I 2L —a e LTE
I3 EDMRCEELKRS.

o X MER : BITE, HShO DS I 3 & DR
ET IV ATICHE S TV EHAREL, T/ - B
Mo T3, ERINCHEN—AEZ]D A5 L, BIET
VORESIE RO EEH DR THE. B EHDIEH5MT
DREMNFEHET B L 2L, FIA TN ZEKETZI LHT
x5.

o FEAMDIRERER : 5. IBND & 5 ITHHEN—ZED
IEmEA Az < BUCIZREENE U 20, B — XN Dk
FEOREVEDZHY, 2R LTHRGRRZNMER TN S.

DU CIEBEZRICHEE, 4. TIRENERT— X DS, 5.
TRLYEY VDN EHIZ RN B,

3. B EM3R

AWIEORMIZ, RIAT VI al—% ORZETH M
N—2R * HHFEAR—=Z ORGICL>THEEINTWVEETHS.
T T TETNS DRSNS BEEIFZEIC DV TIN5,

#izefio€e T 7% CV, CG LAMTE VR *® ITS, 2
i DB TLLMBEENTVS. Frue 5 [7] % Zhao 5 [§]
F EASHEE SN L —TF DR F v K > THEZEB DR
Al ETIVEERZIT>TWA. Teller 5 [10] &, #EEi{HROE
ENSHHZEMOKBMET IV ZHELTWS. £z, Kotake
5 [9] BHEBEDE FAH AT M L THEiGEN— I L O3
RIEDOENEH S —DET Y VT RITO TS, 2h, Th



SOWFIEVITNE RSA4 TV I al—&E L TOIGHERE
L TG ENZEDTIEEN
RIATVIal—ZR3FEICPEBOVTHEINTE
7z [19,21,22]. EETIRELESADED, T—LRXYADBA
LHO5NS [20]. DT TSI 2 L—ROBFEICINZ, %
NoZzRMH U ERNEHREIEZ {IThbN T &/ [13-16].
LHL, TNHOMETHFE - FHENTVWE RS A/T7v3Ia
L—ZEWITNERAR—ADL Y EY L BEDTH 5.
Katakura, Ohta 5 [11,12] ¥, ®5H UCOHETRIKICIG> T
i U T BV T2 HEMG 2 L —F OfnosR 2 )V E U T
HYNCHERT VAT LZRELTVED, TOMETIEHR
MOZEHE TR LIRS TED, "RV EYI2X 5%
SIRITEIR I RV, L DHIB R ICHEW T EEH—Z L
VAT X BEHBEHANGEE RS AT Y2 a2 L— I
LCHENGEL, FEBARN—ZAL VR VT AR EDET
R H- 28 DB EFEE LR

4. BIRIFEGRT — 2 OIG

A—PITfeftd % FELAERBTHIRIS FEET R & 75 % 388 72 i
SOMBEMCETUTHIRL, W2 L TH5A%. X 4 Iche
HiliZRg. BB LI 9 BDOETA A ATHRBEINTHD,
CNSOHGZRET 5 LI KD RAMEGRZERT 2. %
WDKK SIS, ETRE EMSDORZ ZL2T6ERE LTERLT
BT L&D, ETREADSDRZ ZEGILEICE > TEH
I BT EMNTES. Lieh>T, WEETIE—ERT THRIT
TH%.

9 Video Cameras

4 JEUERET BN H

AT DAL EGED K S IC—HL TWEWER, Th
5OEGZRET 5L, —MRITHEYOITEIC K > THEH
BOBEFINNCOTADFET 2 ENHENTVWS. AFL
Tl& [4,5] OFFEEFIHL, HxDHh XS EETHIANTH LT
SHATIC—FNCHENTK 5 DK S ICHFRZEE D TR ALz —
HEHDZ e TUOTHROFEZNTNS. [H4DOHERER

PERICRE T 2 72dIciE, SAASHOFY I TL— 3>
EIORENDHS. TO S BREEEHIKIC DV T HiE§RHB O
B DIy VI EFIA L TRz, £ B8
BRAE, BHATOBIBLOEAMEE—FICIATELE
LWERET S, 5 ATORRBICDOWTIEZENETNDHAS
MoiF5N% EPL (BEBRHDHZIKT 1 TA 22T ERD H
L, 7L —LEICHENZ@ES) &5 Lo Ry Frrick
DEST 3. K 6 I AT DRERIT- TRLBNT2ITN
EROFIERT. IR 1 EFRICHATTHS. i, SEIOD
VAT LTREITHRAEL R IR UisWizd, &
FR TR LSHTAEANME LT3,

Distorted

Tk s Xer]

Omni-Directional Image

~180° 180°
[ Tat © b2 & e8]

Omni-Directional Image

5 B O D —B

(b) ¥i&t&
6 /il A5

Micro Simulation

Vehicle Dynaics

Image Processing

2 HEABIgEmIERZEM



5. A—HHEEHNSDEZDIEE

5.1 BHESAEGOER

B EmOETRE EN S ORI B2 MHEGRE LTHRLT
BE, ZOREBNDPSDRZIIK 7 DX I ICMDKE R TH
W LUREAMERO—E DR EGHLESZ T LICX o TAKT
BTENTES (6. FIZIEK 7 T, ISR
WEITLTWERWD, ZTh60EADRZE, ZNENRZ
t1,to, t3 WCBI B EHMERD LN, £, KT ONAR%
BBLTOEEGDOELZCLICIDERT ST ENTES. T
DX > EHBEEABEBROGRK T, HIEmEZIZHEEA5m0
RAZICDVTREBIBTRENENEERLT, ML ES. [6]
Tld T ORI BRI RS, BOAMORZ 72325
TEELTWVD. AFEETE, BEREZIERASAORZ
X, X8 DX ICHEEEHEDRNMIGREF ¥ TF X mDORZ &
a¥—9%. CORZAEFAKFRIRERZ LIFHZ>TEHED,
BERELS. HEOMAmBEIREE AX, Y—2FDH B
WMETDHRITEZ D 95k, ZOHENARKIRINEN
EXVARADL:V:r

h

AU:%AX (1)
EEREIND. ho EHAATDONEIINT A—ZICEK>TIREDE
BThsd. IhbbBEAGFIHT TIFEICREL, EHAIKk
BICONTRABITHAT S, AFFRICBVTIFEREZDOKEY
FEEADFAIOET ) 1, FIFREICHY L, O IE%
AIR—=AL >V RZ) I K> THDI NS, BHEFEXX—ZAL XY
VRO E VIR SFEHSOMTEH TS, chic kb, IE
HAFIC DWW T HENBENDESBHT 2N TES.

Capturi

Tt o i

) 9 Cameras
ﬁ ¢ ®  Omni-Directional)

[} n

. —-180° 180°
% s *r]
h\y h g ]
® e T ]
Al ]

Capturing Rendering Omni-Directional Image

7 FHLOWHEDNS DR AR

NS —EHOPIIHIRKITIER 9 DK S 1T LiER OB
EOMTARARA 2 ThRY 23R, T O BT 7 AF v 250
FATETHEETS. WmEEELZ ) Y Mo TED,
2y MEICEY S D S iR & N 2T RO —E A
DIfIeNsd. COTIVAFYIEIRIATIIaL—XDHE
MIEDNED BT CICEICERE NS, £, T7AF YD
B0 AHmiEEICERAmEm Ko IcEizEE5 (K 10) .

TIAF X DOEFIX R T ATV 2 2 L— 2O HEGNMEHE
DBIECIATIRNEND . BHENMEOEH L — MIAKDOE
fAIR—212 & % DS BT 60Hz, fHE@EMEOY I 2L — 7

8 LM /7 RO Fi

Wall

9 RARMIZAR

4 [ Billboarding ] [ Update |
[ Textures J g

10 T2 AF v DOHEH

VEYVa—)VTHB KAKUMO #DHIIT 20Hz TH5. L
MU, WffiONIEZERIT>TY T 7 0w 7/)N—RU = 7ICH
PHAER D LR OT ZANIEFICKEW. FTT, Kt LD
Uy MBI, HEWBZHANEDRIEZHLEICDT—Xt Y
FeLTABVIERLTEE, KREISCTRUHT TR
3. K11 IKTF—21y hOA A=V KEIRT.

— |
—
— /
—
—
o .
= o0 90° 180°

11 FIAF¥TF—XEy bk

T AF YO NTE EOT— &2ty MTIZZ DHEIDE TS
MEDREZMNDSENTNBM, TOFFAIEEERINIC UAAER
TBHIENTERY. TN, RGO ETAARATDT L—
LL—DERTH 728, R/TAEIEGREI TR L THER



KHEEL TV T L&D, T—Xty MR L T3 5E
D 2 OIS T 2 FIAB AN D DR ZDNERE Nz
B, TNSOTIRAF Y EZTIVI 7TV T4 /T &>T
fisEddC Lic kDR RMERA LTS,

5.2 EN—XEEBANR—IEBOER

B N— X L EGR—ZDOME I ZNZF NI TS,
WG HFRS O — B2 FDE FE L, BEIEEIcH L
JHETHIETT 2. TNHHEDRZADMEZEDE, DS HhH
ZH - T2 CNiLE - BB EYNCKIRT % 2 DI
V& TGRS T DR G B 72 % . ARBZE Tl
M % DS HOBAETIVIE, BYET VRN ERME, 2
FROIE AR ENHFIMFUTH L TR T T 4V A, BRUEE-
TeMEICEE I N TV 28, Lk i himig & B R
DGZH T RGO T & il R — AR & i — A EBI Y]
WKXIG LR, Z2 TR 12 XS, #EY4a/ETeANME
RO 7 L— L & BT TV _EO R iE 2 FEhic & s
i, M%E 3IRRATSA ko> THi LTz

Omni-directional video image

12 BFETIVERTIME G R OME DY

F7z, K131 IMG #DN— R = 7R Z/Rd. BT
SXMREKICHIZ>TTF—21vy hEAEVIZINSDTEHELIT L
BAARETH Z720, BEFN—XTH 2R GO0
V¥ 2 — RS X 2 E D Y TTT 7 AF ¥ DK%
195, EYRMDOZRERZ T2 Y NG T Y X R 72 #]
DT, ZOEHOT—Z Ly NEEHHREE D, QNS
eI I T B TEEIHIIE NG, ThbD
W=7y Ya vtnaryR Y& (VisCluster) EFEEN
BRI TICK D BRTEEEERLTCE 7NV BDO AT —
EMRESN, IOV r RE@C TA—PRIDA TV -
BwEns.

=R pc1 ARV RGB ]
e ar View 1
sg T
g2 GENLOCK o K
I . S.
g o Far View 2 % g
S (Image) § =
@ i GENLOCK F 3
: = >
100Base-Tx —

13 IMG FRRDN— R = 7 R

SED Y AT LTEEBTDOFRRLBICH WYY DR

Ny ZIFLL DD TH 5.
e CPU: Intel Pentium4 2.80C GHz
o 757 ¢vZ7HR—F: QuadroFX3000G
e XEVY: 2GB
e OS: Windows XP

6. #& R

X 14 ICERN—ZAEBT OX MR ZRY. K1 EHIRL T
EIEWICHEEKDOBHVE G2 1—FICRitT 5 2 e TE 5.
HEBEX 15 DX ICHHICEET B ENTES. £, 7
L—LOFHHL— & 60Hz THRIEZSENFT B &2l L
TW5.

FHIC, X 16 Ic a2 RY 22l CTHEBGAN— AT & T A
b UR—=ZE AR U TSR RT. 28, B, Bt
T 2ENE EIRERN— S XD i, BERAN— 255 O
HEEX D L TRiICH 51888, BhiesE, fhenh, ESEHRE L&
ER— 2 K> THINTVS., TOXD EFNDITICLD,
HIRF I BIFRO B VR 23T % L FFFC, fhE o)
TrZERTD, BROFRABRZLEE I L0 oA
2T 00T 4T EMALFITZIEMNTES.

14 BEAN—ZETOFR GEATHES EOBIN, 1R

=

e

l;r':_'_-: 3 - - g
4 =30 M
AT TR T I

';ﬂ%?

(b) EITREH S EICTNIHM, 7 45° HADRX
15 HAZTEOH]



16 WN—Z (G5 LRMAN—Z GIF) OBMKR. 22, &
Yy, EYNCATRES 2 B EIEGN—X, BERE, GER, it
HHY, EESERE 3N —RE K> THMN TV S

17 RAEEGERIC I 5T F XM (BiREE IC~EAR IC)

7. BbHYIC

FETE T RATF4F7IITS 7y b O—BRELT
FAFSICHR O A TV B S BHERGEFRZEE O —E Y 2 —IV T
BB NI ANFELREIRORES A7 L Liz. oY
AT L&, BAN—ZADORZ LREICE LD EFN—ADR
ZEZFNFNOEEICHDOE CEREERTHODTZC &I
X0, a—PIcBEED G FIAMEO RSN R A 2549 3.

AN — AL, EAMMGZEFIHT2 C LIck Db D5
EOREEZENT LA EE T 572 THERAN DR Z Z
BT BT EMNARETH . GHUERIKIZIFHEEET N TV S,
BTN —ZER T OMFILRI NTFIC KBTI DR ENE DD
BRDOIGEEH T OHTEL, 1ERKD B IA N EIIZ S
TENTES.

SklE, TOVAT Lz EEEKOY JKHEOEELY I o
L—yaVIKiEHT 3 e BEZ TS, H7RBEIRERD
L)L AVERE L THIDICZ LT 2 X TH D, OEFHOEE T
Frllidfinsd, VWb [ERAHOSGERD | Z5 | &k
CHTHREZ->TWVD. TOXD BRI ZHET 57289
IZiE, RYATLDEK I %A A—IX—=ZAZWD ANT=FED
HMLTWBEEZLNS. BED L T AHAEHER - ML
EIC~EARIC (K17 ZRFELTYIal—2 3V fT
ST ERTELTED, AVAT LZF LISl O T
B - HIWHS DD B A < DENI ST A Z O, B JEH
EERONE, KEX FEMER EICXBEMIEOMIZTTS
G TH B.



(1

2]

(3]

4]

(5]

(6]

(7]

(8]

9

(10]

[11]

[12]

(13]

[14]

[15]

X (7
K. Ikeuchi et.al, “Mixed Reality Traffic Experiment Space
under Interactive Traffic Environment for ITS Research”,
Proc. 11th World Congress on Intelligent Transport Systems
and Services (ITSWC 2004), Nagoya, Japan, Oct. 2004
T. Shiraishi, H. Hanabusa, M. Kuwahara, E. Chung, S.
Tanaka, H. Ueno, Y. Ohba, M. Furukawa, K. Honda, K.
Maruoka, T. Yamamoto, “Development of a Microscopic
Traffic Simulation Model for Interactive Traffic Environ-
ment”, Proc. 11th World Congress on Intelligent Transport
Systems and Services (ITSWC 2004), Nagoya, Japan, Oct.
2004
Y. Suda, M. Onuki, T. Hirasawa, H. Ishikawa, M. Kano, Y.
Mashiyama, T. Oda, A. Tagaya, T. Taguchi, Y. Kanki, “De-
velopnemt of Driver Model using Driving Simulator with In-
teractive Traffic Environment”, Proc. 11th World Congress
on Intelligent Transport Systems and Services (ITSWC
2004), Nagoya, Japan, Oct. 2004
H. Kawasaki, A. Miyamoto, Y. Ohsawa, S. Ono, K. Ikeuchi,
“Multiple Video Camera Calibration using EPI for City
Modeling”, Proc. Asian Conference on Computer Vision
(ACCV 2004), Jeju Island, Korea, Jan. 2004
/NEF EORER, TR 7, 5200 Bk, iy sasl, IR 1ER,  TEPI
fEtr 2RI U el I & B 2RO A A —IR—Z L
R 7], 52\ 1ITS ¥RV 7L, Dec. 2003
T. Takahashi, H. Kawasaki, K. Ikeuchi, M. Sakauchi, “Ar-
bitrary view position and direction rendering for large-scale
scenes”, Proc. Computer Vision and Pattern Recognition
(CVPR 2000), Hilton Head Island, US, Jun. 2000
Christian Frueh, Avideh Zakhor “Constructing 3D City
Models by Merging Ground-Based and Airborne Views”,
Computer Vision and Pattern Recognition (CVPR), Madi-
son US, 2003
Huijing Zhao, Ryosuke Shibasaki “Reconstruction of Tex-
tured Urban 3D Model by Fusing Ground-Based Laser
Range and CCD Images”, IEICE Transactions on Informa-
tion and Systems, Vol.E83-D, No. 7, pp.1429-1440, Jul.
2000
D. Kotake, T. Endo, F. Pighin, A. Katayama, H. Tamura
and M. Hirose, “Cybercity Walker 2001: Walking Through
and Looking Around a Realistic Cyberspace Reconstructed
from the Physical World”, 2nd International Symposium on
Mixed Reality (ISMR2001), pp.205-206, Mar. 2001
Seth Teller, Matthew Antone, Zachary Bodnar, Michael
Bosse, Satyan Coorg, Manish Jethwa, Neel Master: “Cal-
ibrated, Registered Images of an Extended Urban Area”,
Proc. IEEE Computer Vision and Pattern Recognition
(CVPR), 2001
M. Katakura, T. Oguchi, S. Shikata, “Development of Mov-
ing Scenery Image Experiment System” (in Japanese), An-
nual Conference of Japan Society of Civil Engineers, pp.57—
4, Sep. 2002
H. Ohta, M. Katakura, T. Oguchi, S. Shikata, “Effects of
Traffic Safety Devices on Driver’s Behavior at a Curve Sec-
tion” (in Japanese), Infrastructure Planning (Japan Society
of Civil Engineers) , Nov. 2002
Panat Leelavansuk, Hidehisa Yoshida, Masao Nagai, “Coop-
erative Steering Characteristics of Driver and Lane-Keeping
Assistance System” International Journal of ITS Research,
Vol. 1, No. 1, pp.17-24, Dec. 2003
Hidehisa YOSHIDA, Masashi IGARASHI, Masao NAGAI
“A New Motion Cue Algorithm for Improving Longitu-
dinal Sensation in Driving Simulator” 6th International
Conference on Motion and Vibration Control, pp.587-592,
Saitama, Japan, Aug. 2002
Taichi Shiiba, Yoshihiro Suda, Yusuke Tanabe, Masaaki
Onuki “Virtual Running Tests of Automobile with Driv-

[16]

ing Simulator” International Journal of ITS Research, Vol.
1, No. 1, pp.33-39, Dec. 2003

J.H. Kim, Y. Matsui, S. Hayakawwa, T. Suzuki, S. Okuma,
N. Tsuchida, “Acquisition and Modeling of Driving Skills by
Using Three Dimensional Driving Simulator”, IEICE Trans.
Fundamentals Vol. E88—A, No. 3, pp.770-778, Mar. 2005
Sustainable ITS Project, Center for Collaborative Research,
The University of Tokyo, http://www.its.ccr.u-tokyo.
ac.jp

Metropolitan Expressway Public Corporation, Tokyo
Metropolitan Expressway, http://www.mex.go.jp/english
Mitsubishi Precision Co., Ltd., http://www.mpcnet.co. jp/
e

SEGA DRIVING SIMULATOR, http://sega. jp/simulator
Tasknet Inc., ACCESS MASTER, http://tasknet.co.jp/
www/simulator/driving-simulator.html

Doron Precision Systems, Inc., http://www.doronprecision.
com/driving.html



