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Analysis of temporal factor affecting haptic illusion of a rotated disk
Isao Watanabe (Department of Industrial Design, Kinki University in Kyushu, lizuka, Fukuoka 820)

Twenty-four subjects experienced Cormack’s illusion by rotating a disk using fingers of both hands with some
pauses inserted during the rotation. Variables were durations for rotating a disk and pause. The illusion magnitude
was measured just before each pause. The first experiment showed that the illusion magnitude decreased with
increasing the pause. The second experiment showed that there was no difference in illusion magnitude between
5- and 20-second conditions of pause for 20-second rotating duration, although the magnitude was smaller for
20-second pause than that for 5-second pause under the condition of S-second rotating duration. The experiment
also showed that the final magnitude did not depend on whether the magnitude was measured every five seconds
or only once at the end of the rotation. The results indicate that pause during rotation contributes to recovering
from adaptation due to the rotation and that the effect of pause depends on the duration of rotation. The results
also indicate that the increasing illusion magnitude with time is not an artifact due to the method of measuring the

magnitude.
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Figure I. The illusion magnitude as a function of rotat-

ing duration for each condition. See text for details.



Table |
The results of analysis of variance and lower test by Fisher’s least significant difference (LSD)
for each pair of conditions of pause for each additive duration®

Additive Duration (s)

5 10 15 20 30 35 40 45 50 55 60
F (bet. subj.) 15.04 1266 13.75 2238 21.03 19.05 23.81 2261 2437 2828 2484 31.06
p * kX * K K LER ] * kK LERD LE RS * k% * ok % * ok k * %K LER ]
F (bet. cond.) 1.40 1.00 2.06 5.28 1051 5.63 988 11.59 1429 2627 2328 37.24
p * % * * * kK * * K * Kk * ok k * kK LEE ]
LSD 0.548 0.754 0908 1.217 1.217  0.691 0.836 0.671 0.626
pair of cond.
C VS. 5_.5 * % * ok ok * % % * * % * *
C VS. 5_'0 * % * kX * kX * * % * *
C VS. 5_'5 * * kK * kK LE ] * * % * *
5-5 vs. 5-10 *
5-5 vs. 5-15 * * ** * *
5-10 vs. 5-15 * ** * *

* p<.05, ** p<.0l, *** p<.00l

@ Test was performed only for the additive duration where a significant effect had been obtained among the conditions by

an analysis of variance.
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Figure2. The illusion magnitude as a function of rotat-
ing duration for each condition. See text for details of each
condition.
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Table 2
The results of analysis of variance and lower test by Fisher's least significant difference (LSD)
for each pair of duration-pause conditions for each additive duration®®

Additive Duration (s)

5 10 15 20 25 30 35 40 45 50 55 60
F (bet. subj.) 6.22 5.26 7.68 5.98 3.78 2.94 2.50 6.57 2.08 3.42 296 8.33
p P xx P rx s * * PP . . xx
F (bet. cond.) 0.09 3.80 7.68 4.30 8.93 991 1660 14.13 2239 2992 4335 2550
P * . . . hx xx . rx xxx xx xx
LSD 0440 0.619 0.638 0.648 0.729 0991 0.621 0.777 0.947 0991 0939
Pair of cond.
C-avs. C-b
C-avs. 5-5 * * % * * »* ** **
C_a VS. 5_20 * * * * * * * * * * % * ¥
C-a vs. 20-5 * **
C-a vs. 20-20 * **
C-b vs. 5-5 b
C-b vs. 5-20 b
C-b vs. 20-5 b
C-b vs. 20-20 b
5,_5 Vs, 5_20 * * *x * * * % * ¥ * ¥
5-5 vs. 20-5
5-5 vs. 20-20
5-20 vs. 20-5 * * b
5-20 vs. 20-20 * * b
20-5 vs. 20-20

* p<.05, ** p<.0l, *** p<.001

@  Test was performed only for the additive duration where a significant effect had been obtained among the conditions by

an analysis of variance.

5 Test was performed for all pairs for 60 s, all pairs except C-b related pairs for 20 and 40 s, and three pairs selected among

C-a, 5-5, and 5-20 conditions for the other additive duration.
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