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A Hand-Based VR Locomotion System for Running as a Horse Avatar
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Fig.1 System Configuration of Hand-Based
Horse Locomotion
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Fig.2 System configuration of VR horse-
racing application.
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Fig.3 Hand-operated input device and its sensing mechanisms: (a) device
overview, (b) pressure sensor, and (c) distance sensor and spring mech-
anism shared by both input methods.
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Fig.4 Participant’s view in the VR horse-
racing application.

L—21%, =, horr&vy, A&x—H,
EAT, T—ILDIECHETS 3. SINEZMATIESmAZ
L — ZAEHY — "AEERT B, RURDERRTE 7RIS
AV IR R L, BT ERFHICEHAKRTL —
A% RS 5. EITHIIEB 7 ANXOETEZEML,
O— ZREIEAZE L EIc T — A 2 HET 3. L—2X
RTRICEIEN 28RS 5.

L — 2AEHY—NF, L— 2T, REARBIN
NPC OETIREEZEH T 2. £2—%® HMD I3,
HEDB T ANXORE ((LE, #E, ME, AXIJ,
HETE) 2V —N"NEEL, —"\05EHE SN 7Aih
DL—HEB LU NPC OIREZ A2 NI RIS 5.
Z OE(EICE 2 B OEE AN E AV

L—XANDHM, AU XYy, AR—F, d—
NV FMERREENRD b A XY FOHEFIC
1 WebSocket BIEZE W=, —F, MESLEERY,
EHEETEH SN, —Ho 7y Kb THER
DRAZIT X D fsErRERETIREE DA 121X UDP &
B AW,

4. B

ARRTR, RBEZEALADFANTE->TH
TAREETESE, MOREES XU NPC LHET
%. WEEIIHMD 235 Lek, £5Fa—-bU 7

NEITH. Fa— VY TATIE, ETHANEZET
21 HRIE, AJ17 84 R EIEIC X 2 E e R
ZIFHE, BLXOANEEDEEOZAX 2 FEIER
EARER S % . SHREOFHBKEA I EFERNC iR
X, FrERREAEEE S 2 & BB RDIEH ~HEFT
T 5.

EARBAEOBHRICIE H HETRR 2380, (KRB
DPEREICIEN -, L—AANSINT 5. L— 21t
DEBFEB L NPC B, Fl—a—RATHET
5. KEREX, $REEOANTZIC X 2Ky, EfTH
FEICB U T T 2R EZIT DS, DL Dh
BRERPAXIFEFR L Ca—LE2HIET. Fa—
U 7L ORI 00 D TH 5.

HMD %% L CWARWREERITIZIE, L—RWK
MEFRT BB Z3%E S 5. KEROIERZRF
DRGEPRBREITORVKGE D, ETHhDoL—X
PEHETE 3. AEETIE, L—XEHY— 050
FEns L —ANREEZ 77 vF Ltk d 3.

5. HKITRT

VRBET 7V r— a v EHOWERBREZ, 2026 4F
5 H 17 HICIL@EERFZRINE S = F v > oS A TH
XNz NE S = X7afl DAY 2026) (S THEML
7= (K5). B/RTIE5 B D Meta Quest Z[R—D 1L —
ZEIY — AL, RIGEDHODE T AR
RBULEBROLHETEIME Lz, BRI 1015
17TREFETEML, KEREZED 7 > — MIX LT 39 £
DEEE". %2, EHte 3 AR eBllEE 37
REHNEDAHT AL 2 U TEH L.

T —FTIE, F-LimeE, L—AmEE, &
2o, Eo TV BIEHE, EIERIC X 2 K
WOWT, FBEECHE] 25 TIEFICRH £TDT
BB CRHiZ SR 72, AFETIE, BT 3 BRE (TIEH
WKIEL, Mgl , TPwEl) 2HEENEEL LT
I L7

7 — LR 94.9% (37/39) , L — AR
84.6% (33/39) THotz. Fiz, BITo72EH ) &



5 WX = X @fE DAY 2026 1281 % B
Fig.5 Demonstration at Ibaraki X
Ritsumeikan DAY 2026.

79.5% (31/39), IE->TWBEHE] 1382.1% (32/39)
ThHH, 2L OKEED G EMZFHELIE S h .
—77, NEFERIC X 25 OHENEIEHRIL 46.2%
(18/39) THh, MOFMIEE & HiR L TRD - 72
(1) FANCEBETNZEITER

MBI o 72 ) BXUY TE-T0BIEE ) 1oxf
LTELOBEENEENEONZ 0, FAKH
DFAINC X B8ED, VR ZRIADE 7 X DET
HRIOHMS I sz e R E . £, F
DRAFENE, NLEZAOEMEHE, BIXUEETNZD
ETDR—HOREER e L THRAEINARENDSH 5. —
Ji, RN CIXFEBRSM 2] U 7z LU X 52 L
TWRWeD, AFEMNEEDaY ta—-J7 ALt
BLT, BIZRoTEHESLE> TV EERE Y OREE
M EXE 2000 TIE, 5%, MK EZRRTE
BC X DMGEEST 20BN D 5.
(2) AHAR

BRAZ v 712 X BEH Lo#iggtix, MER Ty
HRFEN Y AHRE D b AT ZHH LT WHiHE
RERLN EHE Yy ARTIE, MLESRSIC
Ko TANDRELRWEER D -2, —7, it
YHHXTH, NRDMAER L YV EEMEBEDO T
WX BBANDRER I NS SR, Ehery el
FrryoflEzHial, MIEELSI<EELZ LD
TELUTHINTE 2 AJHIEIEZ T 5.
(3) AT

HHEHFIA T, AR ¥ ATL ) TRIEEGR
LWLz THEDRDH o 7=200bd b o ]
CVoEENELNE TV — MERFETE
25, RFEETFEIRROS TR INT, B
RO EAFE NN Dm0 ATREM DD 5. 51413,
PR E PR R ALE, ETIREE BE L oSk
PYET L b, BEEROA R T % i %
175.

7B, ARTIEEICHET XM HMHEEREY

Wiz, BEE DM S & ENER & A7 Al RE]
BHD. FRE, BEOBS ZFHMETE 2 REZHWV
TREEZATS TETH 5.

6. T

R TIX, BT7ANXETHRBEDI2DDF 2V
VROOE—SaYPRATLARERLE. BBV R T
LTI, WEEYORIHEIEESE 12, EA—XDA
NTFANA R FTRARBETI2EMEEZB 7 NZD
FEATHRE ST 72, 2512, AT AL ZADA
TZ DR X 2 FADMBSR Y, ETHEIIL U
FEIEREHABDESZ Z T, B AKX BET
WD\ EER -7z, ¥z, KR T24%E2HWE VR
AT TV r—a ryBEEL, HROKBEDFE—
L —ATHETE2RELMEL -,

TR RTIR 397 v r— FEEZIVEL, TH
W22 o 7 EAE ) T 79.5%, E->TWBIEKE ] T82.1%
DEENEENF LN, IREVAT LK EE TR
EfTRBROFHATREE RS iz, — /4T, BIERD
HELLTX, ANMGROLENE, BXETANAL D
it APEC 1T FRE D - 7.

S, Bty el v oYIEREGICL S
AT EEM DR L, ERHEROBTE, BEIRATEDHR
Z BIMEHOaY ru—I AN OHEFEEEE
LT, FERHAWEMNEY =< LA VRoaE— g
VY RAT LAOAMME L BEHEENC O W T X S ITHET
T 5.

BE X

[1] Ponto, K., Tredinnick, R., Verbeke, M., Kopp, K.,
Swanson, L. and Gagnon, D.: Waddle: using vir-
tual penguin embodiment as a vehicle for empa-
thy and informal learning, Proceedings of the 29th
ACM Symposium on Virtual Reality Software and
Technology, VRST ’23, New York, NY, USA, As-
sociation for Computing Machinery (2023).

[2] Ahn, S. J. G., Bostick, J., Ogle, E., Nowak, K. L.,
McGillicuddy, K. T. and Bailenson, J. N.: Experi-
encing Nature: Embodying Animals in Immersive
Virtual Environments Increases Inclusion of Na-
ture in Self and Involvement with Nature, Journal
of Computer-Mediated Communication, Vol. 21,
No. 6, pp. 399-419 (2016).

[3] Kitaura, Y., Hattori, K., Nakamura, F., Kataoka,
Y., Shibata, F., Kimura, A. and Mori, S.: Not
All WIP Are Perceived Equally: Different Speed
Expectations in Seated Walk-in-Place Locomotion,
Proceedings of the 2025 31st ACM Symposium on
Virtual Reality Software and Technology, VRST
25, New York, NY, USA, Association for Com-
puting Machinery (2025).

[4] Khan, O., Nam, H. and Kim, K.: Impact
of Avatar-Locomotion Congruence on User Ex-
perience and Identification in Virtual Reality,
IEEE Transactions on Visualization and Com-



puter Graphics, Vol. 31, No. 11, pp. 9878-9888
(2025).

Tanahashi, S., Hashiguchi, S., Nakamura, F.,
Kataoka, Y., Shibata, F., Mohr-Ziak, P., Stanescu,
A., Mori, S. and Kimura, A.. Experiencing
Walking-in-Place Locomotion in Virtual Reality
with Quadrupedal Animal Avatars, Proceedings of
the Augmented Humans International Conference
2026, AHs ’26, New York, NY, USA, Association
for Computing Machinery, pp. 809-812 (2026).



