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Shortened Perception of Amplitude in Reciprocating Motion
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Observers adjusted the vanishing locations of the repeatedly unidirectional motion stimulus. As a result,
Frohlich effect can be observed at the onset but the RM (representational momentum) effect cannot be
observed at the offset. In a similar way, it was found that the amplitude of reciprocating motion appears
shorter than the physical length. It is suggested that our visual system correct the shifted onset position
caused by Frohlich effect and the offset position in reciprocating motion spatiotemporally so that the
smooth reciprocating motion appears with shorter amplitude.

1. T U ®HIC

HEAGRIZB O CHEEAROAELZIEL LA
WITHIEIEETH S, HMILHPIZIRREEIC
Bz ARHOME % E L M LS higH
WICBASBRNMND B, Fh, HvH—PNR
oy FR—IVORAETIE, ERGEB A D
BAE—IVOMEAFRIEL L ME LTI
AR AN AN

MREPIRIZB O T, SEMRBIR ISR X 7
X LERYT B i EBR Y — L Es Y
s, HEAR O EARICE T A E LT,
BRI D B ALIE R ERALEN TN TR S
N5ENSBREND B, RO BB L E 12
B 28MELTT7 00— v EZE2 % Onset

Repulsion” 23 % 5 3, Hi# 7 ERBh 5 EB)
I o SE B BR i 7 5 83 B 5 1~ 3T TR
SNBZHRTHLDITHL, BH BB OES
BRIANLIE ASEE) Ml & 33 T h TR S h
ZHBTHD., —HEOAERSN LD ER
fLEIcs 0T, PHENS2HGICE 70—
Uy ERDRD, T RIPES 7S 0B 51213 Onset
Repulsion #34: U % Y. BIIAGLIE 1235 L THE
Z2ODHEMBIERIN S 2 &3, FIHERD
TIPS ELTOB I EERELTLEY, &
7o, ZOXAHZRLFIEERSOEE BBEL
Ta?,

—J5, HBHRFOWHRME DR L LT
Representational Momentum (2L FRM#hH &
I3 MHSHTHSEY. RMARRS v 5L

—133—



PSR TR B B O W R AL E A B
FA~THTHRENBBIRTH S, Freyd ©°
13, RM O FEA FHBALE O IR
5EERLTNS,

SN B EERKIZONTIE, FillEEA7S
WCIEBY R B O THEBROEBRIK X 0 AL
RZBHEAHESATHE”. LaL, Pl
P 2 BRI BT, BB ALE &
MRMEGED S bEB A MIZTNG 2 &
TFHEINE I LS, HBHRKOESNED K
IR INE N ST, £, [H
B O 2% 03 2 ETPlnEEE
70, REICHAMNEG LB EIENSG, H
RALEIZ I WO TRM B R A U 72 < 75 5 n]hEdE
bHDb, I TAPIETIE, W UBCEO K
USRS 5 B & s B o ik
MG DM DR IEZ B 72T, s
WD BAIRITLIE & T RAE 7S S O A B
DWLED < v F ¥ FFBRETO, FEREER
L7z,

2. £ B 1

21 X8

BRI IE T Y E 2 — % (Dell T5500) % & U
Psychlops” T #i %l L, CRT € = % (SONY
GDM-F520) BicE/RLic. T4 AT LA D%E
i 15 ¥ 13 1920 pixelx 1440 pixel, V 7 L v
Y al— ME85HZTH » 7. BIEKIEHEIZ0.7m
LU, BBRERBEEPICED, HHE THEERE
L.

2.2 Rl & FIE
FEh1E2E 61T, B10 &S BHRERHH %
Mo, AR (6% 80.2cd/m’, xy fuff
x=0.288, y=0.312) T, fFE Ty YD AN
OB 1.18 cd/m®) @ 2deg @ IE A& 72,
B1o ka7 2 MT, Fid=y F v 7R
ThH5. 7 A MIBOEB L, KhEok
EEE), A& QR EER) &, EEEHO3HE
Oy

B HH OB B =3 4deg T, FKE1 D EB)
H) B D E B H L 1S 4deg/s & 8deg/s & L, FEB

Test stimulus Test stimulus

Final position Initial position

Matching stimulus

X1 Stimulus in the case of one-way motion in the
left direction.

Test stimulus Test stimulus

Final position Initial position

e ™
. P i i ..
Negative o P Positive
displacement ! ! ! ! Displacement
i T
!<-'_______-_____-‘
Perceived Perceived

final position Initial position

2 Definition of the positional deviation.
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BJ3 The average results of the four subjects who
were tested by one-way motion and reciprocating
motion.
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&1 T-test for the average results with physical
position’s result.

HRAE

Rx0 Ix0 Fx0

1(3)
0.67 deg/s 2.57 4.67* 2.78
1deg/s 5.98%* 4.87* 1.54
4deg/s 5.82* 20.93%*** 1.89
8deg/s 16.56%** 11.96%* 1.48

R is short for the result of reciprocating motion; I is
short for the result of the initial position of one-way
motion; F is short for the result of the final position of
one-way motion.

Rx0 means 2-sample t test for the result of
reciprocating motion with 0; Ix0 means 2-sample ¢
test for the result of the initial position of one-way
motion with 0; Ix0 means 2-sample t test for the
result of the final position of one-way motion with 0.
* p<0.05; ** p<0.01; *** p<0.0001
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%2 T-test for the results of one-way motion with reciprocating motion.

0.67 deg/s 1deg/s

HRRE

4deg/s 8deg/s

IxR RxF IxF IxR RxF

IxR RxF IxF IxR RxF IxF

£(3) 5.92*% 087 4.74* 298 1.90

546 % 8.17** 3.69% 10.72** 822 ** 8.72** 853 **

R is short for the result of reciprocating motion; I is short for the result of the initial position of one-way motion;

F is short for the result of the final position of one-way motion.

IxR means 2-sample ¢ test for the result of the initial position of one-way motion with the result of reciprocating

motion; RxF means 2-sample ¢ test for the result of reciprocating motion with the result of the final position of

one-way motion; IxF means 2-sample ¢ test for the result of the initial position of one-way motion with the result

of the final position of one-way motion.
* p<0.05; ** p<0.01; *** p<0.0001
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B4 Conceptual diagram of the contract with
reciprocating motion and one-way motion.
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BJ5 Conceptual diagram of the reciprocating motion.
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6 Spatiotemporal plot of a physical reciprocatory
motion.
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B7 Spatiotemporal plot of the perceived
reciprocatory motion.
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