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Analysis of Human Anticipation Property of a Free-falling Object Position using Virtual Environment

Masaru Takeichi”' %, Kinya Fujita”', and Hideyuki Tanaka™'

Abstract —
using a VR

Human anticipation property of a free-falling object was experimentally studied by
system, and the obtained results were compared to the results in real environment.
Twelve participants were required to answer the anticipated position of free-falling virtual object at
the visual stimulus onset, which was given after a specific interval of the object disappearance. The
anticipated position increased proportionally to the interval, while the interval was varied from 30
to 190 ms. However, the slopes of the regression lines, which represent the anticipated velocities of
the subjects, were five times smaller than the actual velocities. This unexpected slowdown was
independent from the distance in virtual space. Therefore, this slowdown appears to be caused by
the internal process of the recognition and anticipation, not the physical limitation such as the eye

movement velocity.
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A: Position sensor, B: Ball projection machine
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WZH M5, TR IXEREORED 1/4 FRET
H Y, MOSM: & RO Tl T E S L S
iz, LiEioT, SEAMICHEZE T 2 ks
HESCINEE - S5k 7p & TR, SR T oA
ELTIEFEEBZIZC W, Thbh, HEMBEICLS
WIROEIEMORME Y &, Te L AMHE Ok
WY O T JNEERG R 23 & D ATREME S @ & 5 2
bhb,

TR PICEBIERT D &, £ DOWIEOMELE
(X, EERE Y HIEIRIEOMLE LI CHIlr S
5 2B M (representational momentum: RM) &

MEENZHERMENTWSH9]. AL, Mk
TR ERKTH D L0 5 a0, HEMEORIZIZ
* LT, oY IGET Tl E VD RT, A
B RM ERASTWD. Fiz, HAMEBZWREICT
HZET, MITEZSARWEOHE [(151bbY,
WA I X » TR IR S D ARFFETIE RM 28
L& DAREMEITIRV. (RIC RM g & 72¢ LT,
FHIIER—EETFTHICTNTERMENRBEFZT T
Y, TUEEE (FIFEROES) ITIZERE L0
Eb Y, RM AL FOBIK T 5 affett i3 HER
ahs.

HEE) P BRI LT 2RO MR I BT 5
¢ & L TIE launching event (LE) 3N 6T 5
(10, 18]. JEEhA A 25F LA B 1222 L Tk B
W& T &, BEEIIWEA BZWIE B OEBOJF
KTdhs LML, 5I2WEKB OREEEI WK
A OFEFHIZ BT DL VI BRETHD. A%
DERBBEITINT, R— P ERARICEiET 5 L
MR AL, R— L O ZE% I MER R A5 Eh LA
ZEIZ ko T, ZELARIT D AR — v O BE 73 FE R D
LY bAhEmE Sz L oHmNARETH S,
LrL, AEOERSEHETIE, A= e dmies
T MR SN D Z &, PBRE IR g
WHGIZHETT 5 EBRMICER L2 &, &61T,
ANWFFED FERFER TIX, Witk O T HEE XA EIZ
0 LV KR&EL, TbbiliE itz bR —mid
HE) L TWD LML TWAZ LMD, LE TH
B A 2 P AT 2 49 1A% 35 JEE D lif S 49 (433 FE GRS~ D
Hirp &, DERAYITZRIC K o T O R &2
THICiE, HToRMsEEns. LirL, KiFgE
TOFEER T ZF A JTEBWT, OHAEZER A s
ATREMEIRHERR T & P, HEIC IR 2 A N AR R RK
MD—2LBEZOND. A1%IE, EBRE 0T L
o T, (LIPS S D W ITF OB ER A T
AHEPEIZBI L C, & HICHERMRMNAE S 272 ) ME
Nbhs,

ETH RO T RN BT 5 AT E CIE, « Blins
12L& & Hlif 2054 (time—to—contact: TTC) T il
T 6ORZMBNTHWS. TTC & ARIED
R 2 LLR 2 &, W REER) & TR ICER T 5 AR
WOWTIEHIEETH D, BT, TIC IZBT 210k
OWFFETIL, 2 £ COERET b bALEN S,
SR Z) T db 2 W) 4 T30~ 2 iR 3R L, Lhighy
IEMEAR B ZEIZ PR AR I TS, Zhick LT
AFFETIE, HE S A=W A BALE 2 T3 5 i
AL &2 A, EEOEED 1/5 &) Tl
EORTRRNED STz, ARUFZE TR L7- b8,
Wl OWRGLEZRIESEEH0THY, TTC iR
S & VT R ] A L L O A2 TS, HER
BB THh D, FD=8, ZAZITH L THRBH
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BEA—F 2T T4 ¥2E

Thol-Z &, HERKTREOFERE TRV
gt xhb, ZoZEiE, TTC MEICB VTS, FF
A DA WIERBEROMEEIZ LD R—F v
v FHRATIZEBNT, TIC 25—, ¥R
DORRAIC ST 5 L oML L bFE LRW[9]. 2
O, BMEICHTHREIL, boLbERCHS
FHATZRERRTHY, 5%, FEERRYE
Wiie BB H A LEANT, EHED 1/ &V
5 KIE/RHEERT2ZRATETH L), BiExkZ
RONERH D

Al@%ﬂﬁ%hm Wik OETHERmE, B
S LT IS S AE TR, £V ZoDEEN
EFNTVWA. AR TEE SN TIEEEKTO
X545 REMMEOZOI, YIEOBERIREC
Labon, MEOTFRHEHEOBETH 5D
WTOBREFNRLETHD. L?"_ZF‘OT%M*@@J@H‘L-
HUEEPE & TR A Z ST L TR 5

¥, ELICHEMRERIEEND.

5. F&H

B % T EED 22 bR Tl L, £ot%
PR ) AR R W O W IR i A B E S S T RS
P SUABREE d K O EEREE CHMI L7, T ORER
IXRAFIZ—8L, mufm/zvbmﬂﬂ?m#ﬁ
A ~OA BN RS S iz, WBREEICI T 5 KR
wm%,%T%W®ﬁﬁ$mm,%%m5ﬁw1ﬁ
ToWRFHRETREND &V ) TREEEERTHRS
NEE SN, O8RS, BEFIRERED) O 3R
PR, PASER)IC IS HINEO A Ik L OREIT R &
nigmoiz,

AL CHLZE & o fz 0 AR T BB D SR
I, DEREETZE R L OB~ OREFANREZEZ BN,

JE R AR B L ) 0 72 & S ISR AR SEBR Y4 1 D RIS
f%a
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