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Comparisons of Gesture-Based Virtual Reality Locomotion Approaches

Yusuke Kitaura*!, Fumihiko Nakamura*!, Yuta Kataoka*?,
Fumihisa Shibata*!, Asako Kimura*!, Shohei Mori*?

Abstract — Virtual reality (VR) applications require effective control mechanisms for
users to move through vast virtual spaces. Locomotion in VR is an important research
area, and a natural and intuitive interface to move around is required. This study in-
vestigates gesture-based locomotion interfaces in limited spaces or a seated condition.
‘We compare approaches that use heel-raising, arm-swinging, and gripping motions that
convert input tempo into walking speed. The results show that VR motion sickness is
rarely observed in any of the approaches, the heel-raising motion is preferred the most,
the arm-swinging motion is considered natural, and the gripping motion has low loads at

a low tempo but high loads at a high tempo.
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Fig.1 Relationship between Input Tempo
and Walking Speed.
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Fig.2 Relationship between Input Tempo
and Stride Length.

VIVE Pro Eye
VIVE Controller

VIVE Tracker

AP PLY Y

M3 FEBRICHWETNA R
Fig.3 Devices Used in the Experiment

1

P=r (4)

Mk e, =55 OERHIAT T ¥ E2 5 (5) AT
FEENS (X 2).

L=95x10"2x T3 (5)

COHBITTNAY XLITED, BT Y RTDAN
TIHVEHETHE T2 2B TE, BLT VROA
HNTIFEBEWHEETORENZITS 28 TE 5.

3.2 YIZAFv AN

A THH L72Y = 2 F ¥ IZEAIREET D 1T
i, BERDEME, B ZAEMED SFEEOEETH
%, FEALZERA L2 ENE, ML TO AN TIRERCE
FEABWETIL B A BIRLZITTNTLRWVIR S8
FCIIERTH 270 TH 5. HETEEZRH LK
B, AL TORBAEEL, PIRNERIE L E
RETS C L DWNEETH 2720 TH 5. B ZAEE
X, Bk BEOR/INROEIEL LTRALTWS.
iR D BIfE 1L, mifEE L RICR2EIEY, LRiE T
BRIIRZEMEL D D, AHRDY = AF v, LT

884

X 4

ANFE
Fig.4 Input Method.

ezl LB EE, WK D B2 LKz Al
BICIR2EE, BD CAEF2 ARSI

L7z (X 4).

3.3 JRTLEBRERE

AL T L 7= PC X, CPU iZ Intel Core i5-
9400, GPU i NVIDIA GeForce RTX 3060 Ti % f#
FiL7=. HMD i& VIVE Pro Eye 2L, +5vh—
1 VIVE Tracker 2, 2> h2— 7% VIVE Controller
ZHEAH L (M3). VREEOMEIZIE, F—azy
¥ T®H % Unity 2021.3.25f1 2 L7z, VR 2 &
LT, 3D #iE 71 ® ZENRIN City [13] ZfH L
7z, BIT7 =X —2 3 V2B LT Unity Technolo-
gies Japan [14] DRARF ¥ 77 X THH2=T 1 b %
A [15) DFAT7 =X =2 a v RFH L.

AWFZE TR U788 EEIE, Btk D EifEFo A 10
B R ICH D 13 72 2 DD VIVE Tracker & FiC
$#-72 2 20D VIVE Controller ZffH L 7=, LY
BIfFIX VIVE Tracker 2 /4% HAT 95 [cm/s] DHE
THET 2 TANE L. B ZAEEE VIVE
Controller Z /£ HAZ 35 [cm/s| DEETHRENIT 5
TANIE L. 2o OFEIIBEITS [4] O R AE)
1 & iR D BIfED A 2 13 % SRl & ioROR
OHREZIRHE L. %7, D ZAEFICE VIVE
Controller D7V v 7 R& > (K 3) D LiAA % H

L7z, 2Oy PRXUPEGXLETHUAENS
ZXIZEOATIET B,

4. RER
4.1 HM-RZA

AEEROHINE, B EFEME, BHRDEIE EBD Z
AEfECOnaE—ya vy OREEHOIICTE L
Ths. EEL, BTay ba—I BR8P
ALY LT T 7z, EBRSEME, ANFEe LTHE
ETEIE, BHRDEIE, B ZAEED 3&GE, A



X 5

FERCTHEA U 7R AR 22
Fig.5 Virtual Environment Used in the Ex-
periment.

£1 Izl —XBWCHET2EMZ

Table 1 Simulator Sickness Questionnaire.
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Table 2 Subjective Workload Questionnaire.
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Fig.6 Relationship between Input Tempo
and Walking Speed in Experiments.
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