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Development of an Amusement Cycling Simulation System Using a

Head-Mounted Display and an Exercise Bike

Abstract: Many people realizes the lack of exercise but are not able to continue exercise on a daily basis.
In this work, the authors develop an amusement cycling simulation system using a head-mounted display
and an exercise bike that enables people to enjoy and continue exercises with the system every day. The
virtual scene visible to the bike rider is rendered by the Unity 3D framework. The exercise bike reproduces
load expected for the virtual scene and applied to the pedals as well as obtains pedal rotation by the bike
rider. The virtual scene, load, and pedal rotation are synchronized. Evaluation by examinees shows that
the simulation system can make fitness by the exercise bike more enjoyable; however, a sense of discomfort

brought by virtual reality should be alleviated.
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ERWED AROFEARE T 5. PERE X FOVED 2 %35 L
TR EAG OB EBHIL 23S, TP Y1 XNa
T DRIV EBEATREEREBEH XY, EOIRE TR
AT S, BEOF OBED OB R XI5 A&
PAMEBROEE, HEEHEOBEICEHRL TETEZITV
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FHMIi A, FHiE 7 HOWEREIZ L DT o7z, R BFHIEiD
Bz W22 —F PCDOARY ZIZR1 DEYTH 5.

K1 2—Y¥ PC ARy Y

FARV—=F 4 VIV RAT L Windows10 64-bit
CPU Intel Core i7-8700
GPU NVIDIA GeForce GTX 1080
RAM 16GB
ROM SSD 1TB

9 fERRL 7238

B 10 R U 7R AHE K
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5.2 ERERER

EBIZV AT LEFIHAL, EFETo28RE TV

=N ETW, DTO LS RBER KRG, UL

EER, BEIIKELTRRTS.

HRERE

o MELVHBHOBROEENEHT E .

o HE®D ED T OHEEITENIEIZ A > 72

RY ) AR E

o THZETLTWBHIRETORZILOAMIPET X 5.

o HEMRDDORINIFS IV EEVWAEN L D EBOET
IZ3EW.

SRR ERE

o BHDIIYYA AN ZLHBLTLVELLTY

YY1 X %725,

TOWDSEHUZBEE L, HE A E D SRR < JEF

EEEL 5.

EBO HERHE & EARREP NS RIVDO K IR 720

b, KFFHHPE.

BT ELUDFE DD D372 T R O R A

ARETH 5.

WRIZ) T ) T4 DN Z EFZFANSNED, I

HEOBOEHDEBENKEIENEZEATNS.

6. B

AIHHTIEE 5 HOFAEROFERDZRE RS,
ARECERLET I a—XA Y ARy 20 v
VAT LEREBLUZEBRESEDNS U W] WD FH
BB, TS, TV AL AN ZIZVRAY R
RUOVNT A AT VA 2MAEGLERILTTIa—XA
VMNEERREBZIENTELEEZXSL. LLLENS,
RENDINZ E TR EDEREDE L TWB &\ D i H
BonT-. FHIPGEDH DD OBRIZRRIND PR EE
BUZRE T 2 EN O AP K ERENEEREIETND L
Ezonbd. REFOHEHE 2ERT2EELZEETLIL
TERMBZIRTEIENTELZDOTRRVDEE RS,

¥/, VRAY R UV NT 4 ATV A 2 RERREHHT
52 IVRE ) DFEAETHHEMELHD S, VRO &I
VR FHiffi % KR L TV BB HE T 2 T D Yl U7 fE
ROz eThy, FERIEFOL DS P K, HEER
EDH D, SHOERTZIELESDEI 2HAZIGEND
D, VREENMZRDRTWVA, RIS WADRND Z & HE
KTE7., VREEWERAZGENE L, BHEBTIZY A
T OO L MR IZNEETH o 72, & o THESAIZAIA
T5720IC VRIBBWEBER RO TIT 2682 H 5, VR
DL &HIZ VREEWIZE L TEMENHEATH D, H
JINERE D EARDEIN & UT NERA 8 2/ L, VR
WD EFABRDFEINTH 5 & FHILT WS, RERDETIEH
CBEDRBREEERMPERI N, FHIhI2EDEE LS L
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TN AFET B BT WS [3]. 7z, HFIX VR #E
W R DBFHI RO SN B HMEIZE L TERTE D [14],
VR BRBEIZRD 5N 5 H OIS BENE A O FH LMD Py
BRI EIS ENT VU ATH D EBRRTWS, I Tl
e WE) U EBRIZ T 7 Y 2N 7 @RS B 2GR

FHT B LT VRBWVEREN, FEHTHIL0TESL
ERD.

7. FEH

EEB OGO EEHNE L, T2Y P ANA 2
VRAY RIYT VT4 ATV 2lAELELZ LT
I a—ARAY MNERRZERBUY A 2V VTV AT LR
TERR U7z, ERROER, @HEDZ 7YY A ANA 7 TOH
B EMULSHEENTES., LALANSEROHZE
& IR U TRl ERIRE) 7 EBFEE L R W 2 0EMIED H D
EREOMARH LW W HEE K- 7. SHROMEE
LT,

o T L —FEEIZ & BHEE KO AR DHIHE
o N RIL%E T OHEST kg
o JREMIZ & B ETROED
o IRENROMEE 24T 572D E DI
o IEDME % X B/ RAILVDE X DI
e VR FrWAFEEH 5 /2012 Unity (23 G0 i
o VR W\ ZAEFIT & 72356 12 B O kit D [f _EAve]
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