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Virtual-1SU:
A Locomotion Interface for immersive VR Gaming
in Seating Position

HIROKI ISHIHARA™ TAKASHI KITANO™ KENZO KOJIMAT™!
SAYAKA SAKURAIT KENTA SEKINE™ RYUKI SHIBATA™
TOSHIKAZU OHSHIMAT

This paper describes a new locomotion interface which is suitable for immersive Virtual Reality (VR) gaming in seating position.
Typical locomotion interfaces for VR experience are used in standing position, and a user actually walk on a sliding surface or
moving floor. When the typical device is used, there needs consideration of safety and installation space. In our approach, a user
can walk around in a virtual space while seating on a chair type device, Virtual-ISU. Virtual-ISU is equipped with pressure sensors
on its seat surface and the backrest. The sensors detect movement of legs and body of the user. Walking direction and speed are
estimated from the movement of legs and body. It is not necessary to attach sensors to user's body or floor, and Virtual-ISU can be

used for people of wide age at home.
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Figure 1  Styles of locomotion interface usage

354



Virtual-ISU Tid, B RIicE@EzEs L0, Kickr
FHEARE L7205 30RERR. £, Mo 2R Rsh
THRB T, AIET AHEN 2, TN DBEFY £ T,
FRETHRBIETRIHERT 52 ERFARETHD.

2. B OaOE—2avAM 837 —R

F—BEWIIEHAOBE T, BAROBE AR E B
THEZ LR ELOoOY, VR IZBITANMEORERS
REZOEFEIM AND Z EREETIZIR N — AL EE
s, Thbb, FETHLESRD X )7 —LNZEAT
5720, LTFO3EBHEERDEZXLND.

1) BEEEHORE - EAA—AOME : AEH e EEEC
SN TH -0, KD THo72 0 T572012,
B L ZENRET O TRE  EADTZDD A=W
BT, AW RG L T DFRER ETORMICITE S 20

2) HMD & ORI T 5O « KINECT 72 &
DHREEA S EE 2, BEAEETHITEITOA v
A7 x— AT EOMBEIL VD, HEEEIERA
B HMD & ORI 2 8LETIE, S TOM I ITERE 0 )E
P & DBl & ORZEMEOBRENR D B .

3) HREHET OMRE : PC 7 — ARFER 7 — AT, 1
REFREIE DR LA BTN RIUTE L v, FiR
FEIC L DEFEROEED TV T U T 4 OHEHFL L TEET
HIEKD VR Ok & 3£, F—2HOA 57 2 —
AL LTE, EBEOEE LY bAMOLRVEMEIZL DA
IREELNEEZLND.

NS EES, R CIHEMESRTOR T~ 9
AVE T2 —AERET DIV o2, RIELERA AR
aE—3a A F 7 x—Z Virual-ISU TiE, #HFoEb
TN EEmICE S o & E 2, BELBEE KESBO BT
HEE AR L, N—F v LZERIN TOSRTEME & SIS
TBEAT B EBT 5.

3. BEWHR

B BATENEZ BB 272 0121%, —RANCEMETK
Bn 0 Ao dEE RS L A2 B[1][2]. 55 RO EE L LT,
—FHEDO Ry RI I LT, —&IZITE 1m, BT
2m EDO A=A FIHETH S, ENLPFREN L L
TlE, & H 5 ® Virtual Perambulator [3]X° GaitMaster [4], 4
FENCHAT A ERICEER T2 P —F A Ly RI L
[5] 72 &723% 5. Virtual Perambulator 3 S OV o FAHEAE (2
AW RA AT IS Cyberith Virtualizer [6]X° Virtuix
omni [7]TiE, RBIELBITHOWRY BEAMMA L, HHER
BEEZHEL TV D28, ZTh 1.5m WUF D AR— R T4
FZIHITHDHL, BEDOHDN—FR AR EREETD.
>k Sarcos #:O—¥HEA > UniPORT [2]i, ¥ RICIRE %
HTT DLV BEDDITEMENZE L, HMD T %
R SN TR THREMBHEIND.

(©2015 Information Processing Society of Japan

e ORIRE L EBARNEMBEH A ¥ 72—
(WARP)[8] CI%, FxBEfio> 4 % Mt L C B E T D
HATIHRE OHEE 21T > TV 5. ZAUIARIZE L A0 E
TR 2B <, BEICHITISEVEIECBEN T &
2R EBETH LOTHD. b HELTIE, WARP
TIIEkD VR ISR COBMEDO Y 7V 7 4 ZEHA L T
5—J7C, AR TIIARBRBITHERTE D LIFER
Lo2b, Bk & 5 RBLENS, PCH— ALK 7 —
L ETORMAITER TR EHRL TN ETHD.

4, EBRIRATL
41 VRFLERERETIMR

X 2 IZFEBR T AT 5O %ZRT. PCIZHMD &7 L
A M7 —2%y R, Virtual-ISU 28t 5.

—
HMD
PC H—Livyk

!

Virtual-1SU

M 2 AT AHERRIK
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Figure 4 Virtual Walking Test Course
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