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Digital Twin Environment to Integrate Vehicle Simulation and Physical Verification
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In-vehicle control software has become complex, and power trains have been diversified due to the advancement of vehicle
electrification pushed by tightening environmental regulations. Nevertheless, we are required to shorten our development
time and propose driver-friendly vehicle systems. We have worked on the development of mechanical and electrical
co-simulation techniques as well as simulation-based quantitative evaluation methods for the trade-off between power
consumption and ride comfort. To strengthen our system design and solution proposal capabilities, we have also been
developing a whole vehicle simulation technique. This paper introduces our virtual car that can be connected with the real

driving environment, focusing on an electric vehicle charging system.

F—OU—R:B8&E. YZal—Y3y, N—Fv)LE

1. #&
T, RGP CHEEINED BEhET PR ETEER < E
VAT LICKRREIND KD, BEIEICEEHSNSDECU
(Electronic Control Unit) . RUZZICERESNZHIET
O3 LFEM L. EXED—&ZEILES>TWVD, Fie, t
REEICBITBDRERHOBEZERICLUTCEBEDEE
{EPEH, EV (Electric Vehicle). HEV (Hybrid Electric
Vehicle). PHEV (Plug-in Hybrid Electric Vehicle) %&&
NT—=bhUAVBEHRIELTVD. TOV2IZRIRICHEL
CTOHEmEREBBEEREIN TS Y. US54 PICHLT
DEIIIPREMAT 2T TR, EFREPREERICE
THBHFANEEIBER TORENKD SN TS,
INsIEHL, BETEFIMRTKIYZTab—Y3 Y
EMTOBEFECERUBATEY, BHERBEES RN EMR
HEEICSA DR EEZEE( T DEMYIaL—Ya Vi
i, BREBHEICSVTCI-YERTOFMmE TH
ZEBEHECEYDMOBERZEEE(LI DRI DI I 2L —
Vay P EERUTER, 50, ERBRTOYRT I
ET - BEHOBRIEDIEHIC, BElEAZEERUCY =2
L—> 3 URMAXZED TS, SOlFRELEE LI
RARRE (N\—F v)UEM) Z5t8E# FICHEL, EVESR
REV AT LM (C U TCREHIERI COILERERL TR
EOBVEREHREINTREE B2 Y I 2 U —Y 3 VIR

auf

(CEWHEATE. BENORRIVE MEEZBUZ—
DT HEDE, WRERDACLE—R7P v 22 - RE
B LFCERPBREFIN2EAY 2 b—Y 3 VEFICDOW
THEN I 2o

2. FIIIWLYALY

FTIUGIYA v EF THEPRERERREFRTEET
WBHXRSBZ., TOFRFTIVIIDREBIRE LICUILY
ALICBRIZEVSIIAVES N THD. RBRETDY
SAV—Y 3 VICKRBIREMRELFMERN STTHNTND
W FIIINWNYA YDAV EF TR REHEFTEEL
=9 ZREBREICH T« — Ny I L. EFTILOEE
ZEHZ T ETREMFREMBREN KL VFEIE, T5IC
BERYZAV—Y3aVNTREICRDIEVNDIHDTH .,
RMEDBD I ICHIFBEEREIE L TEEEINT
W3,

3. EVE#REYAT LA

RIR. EVZREBI BICIFBEE. BULERHDBRFIC
RESN2RLBEREBEFLEMZ, RES—TIL7ZH
WCFEFHTERLAREIT2DN—HRHNTH D, LML, EV

14 BlYI1U—YaVERBREIEMRET 2T VI ILY A VIRREDEE



BRrUEHEG(ICIDBENEGDENZRET DL, TE
BICAFIUELRS CERFEVEBFIELS. BEATES
MICRBZRILTED ZENLEEND, TI T KIAKT
(FEVESHFEY AT LORREZRET 2. BB TREZ
FItET B1cHICIF. BESNCRBROFTES — T )VICH
UCEMDREBEIR INEETEDLDICHET BN\
DAVUIEENEZSN DN, LWINDOARZERAL
ELTH. SRERREUERODINELLRSD,

BECHEITD VAT AF. N—FUITTI X bERES
UCTRSA/NDEIEZ#HENT Y AT AN HEROEM@ICH
BHINTWS, BEMBIMIET RS /\H Bl ZER
Ufcte, BE@ICEHSNIEAX S THRE UICERREN S
BREBABZREITDLET. AT 7 UVITREZEOHE
FTTVWHEZIET ORETH D, INSDYATLT
(FEIEET 2 LN BENER>TWD Iz, BERNI(CEM
PINFNEZNEDREEFBRRAERL, NI U,
FHATHAEITSEVEEBFTEI AT LIF. BETHEL
ERICFHEZITDOVATLAELTWVBILH., KU ESHEERR
BIEIBN kO 5N D,
3-1 YRAFTLEFH

BN ICAHRICHIITDEVEEFTEY R T LOBREZR
¥, BBREORNELTE FIBLICERESNIEEE
BERIN—HDZEBHUI/NYIAXSICIIEZL, B
BENFEZRVTEREAN SHRET 2, REINEY—
AFTOENNRERHEAEZEH L. REDESEMUED
SEHERBEUBF COETREZEHT S, TORIFEL
UeETREBICB > TRT 7 U VT AR, EmREZHIE
UCEHIRESRMABE CERHULTEET D, FELDS.
BB EFME L BROENIBREN —EDEHEAN THN
FEVONYFTUNDREBZRIET 5. Ffc. KRR
DleHESYLUY (BEREVY) ZiKA. APEID
Y ZRA UICBEFERAICIEILT HEEZR DO,

LFECDHREZERIRT BIcth. XY X T AICIEEITD3D
DECUZEHT B
ONIBREECU

NI AXSEEHEN BERETNLECKUXSIZ Y

MIE (BEfRHSEME) ZHRET 5.
@B#EtE=ECU

BERBUBEN SETNNZERE L. AT T7UVTAE,

ETREZHIHT 2, BEREVYEERIN. BEY

ZHRA UGG EETZELESE D,
GFTEHMHECU

BERSBECFEER. TBEDRI. FLZHEHT 2.

INSDECUZEH I ZN—X&EHmELT, BEHIILT
A—bhZEERUC, BRULCEGERE. OAEHNSTEE
PNIERUFOLAF YNy TUEEBHLTWVWD L, @
Ny TUTE—IZRETDHEVETHD L. OFFHE
[CHEARNTHEE. fEY Y FIVTHY . FSURETILD
FEREZO LESEBOTVTELGBIFS NS,

| Es I :]
ECU AAS
lﬂ_l]
o =TT
= ECU
(@]
L wmsimw - .
vl RESE =B

CAN : Controller Area Network
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" Speed:1.00 km/h / 1.00 km/h
Steer:-27.60 deg / -27.60 deg

Relative Position

Y = 214.44 cm

X =4.00cm
Angle:-8.91 deg
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