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Abstract: Controlling a user’s passage of subjective time can improve their experiences such that a fun
time becomes longer and a boring time becomes shorter. Thus, previous studies have proposed systems that
control a user’s subjective time based on presenting sensory stimuli in a PC. However, there are scenes
that need to control subjective time during not only using PC but also daily-life. This paper focusses on
wearable devices that enable to always present sensory stimuli and proposed the system controlling the user’s
subjective time for expanding use-case. The experiment evaluated the system that presents stimuli using a
head-mounted display, earphones, and a smart-watch. Then, we conducted the within-subjects experiment
that assigns 12 subjects to conditions of three prototypes and three stimulus-control patterns and asked to
estimate the passage of time. Also, we discussed the influence on the experimental task and the subjective
cognition from the devices or the stimuli.
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Fig. 1 Usage scene of system controlling subjective time.
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Fig. 2 Hypothesis in subjective time with stimulus pattern.
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Fig. 3 View during use of system presenting visual stimulus.
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Table 1 Questionnaire items after experiment.
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Fig. 5 Experimental environment around participant.
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Fig. 8 Mean number of connected dots in 20 minutes.
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Fig. 9 Questionnaire results.
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Table 2 Individual results of time estimation and connected

dots.
I i S HOohEw

WelRE | MR | ¥ SD. CV. | F¥  SD. C.V.
A Bk | 2111 247 0.117 | 521.6  124.4  0.238
B Bk | 20,22 3.42  0.169 | 543.0  90.5 0.167
C Bk | 17.44 240 0.138 | 572.0  79.2 0.138
D B ] 19.11 3.91  0.205 | 401.6  86.0 0.214
E B | 19.67  2.65 0.135 | 651.9 132.3  0.203
F B | 13.83  3.61 0.261 | 366.2  95.6 0.261
G B | 14.13  2.87  0.203 | 476.0  81.3 0.171
H Bk | 13.89  2.59 0.186 | 566.8 101.0 0.178
I B¢ | 12.81  1.80 0.140 | 628.6 170.3 0.271
J 7P | 16.44  4.10 0.249 | 436.1  70.6 0.162
K 7P | 16.06 2.38 0.148 | 349.3  60.5 0.173
L 7| 14.22 217 0.152 | 432.7  95.7 0.221
B | 16,91 4.15  0.245 | 525.3  138.9 0.264
Py | | 1557 3.05  0.196 | 406.0  84.5 0.208
4fk | 16.58 3.93 0.237 | 495.5 137.3 0.277

7= Wilcoxon DF55F ENERLAWRE % 17 - 724G 9%, HMD 2
FBICL BENEIIA VYR EEZEIYLEE (p<0.01), X

Y= by FEELDSHFEMEN (p<0.10) &AL
b7z,

IR, REBRSMEORFEICOVWTHET 5720, M
A%;owfﬁﬁtt.i¢ 2 |\ IKHEBRE O FFRIFFAMG
EHORERICELT, VIYME L EERE (S.D.), LEIR
¥ (CV.) 2RT. ZEMREIC X DI % T &, RFERT
15 NI R D RO T EFRIIIHERE F & J OB
AP A B TR ERE O A BRI E B> TB Y, EAN
DAL LEANBOEHDIZ ) BKEVT — A%
WZ EDG ol RIC, WHITHELEEFICBITS
FFRTEFAG 2 X 10 \R T, JETF v AVEM, Ry —
MO RN A 7 3 BRI AR & Wk
L CHE ANOVA 217-7-& 2 A, Bk OSH R EE,

© 2021 Information Processing Society of Japan

20

1
K RUBTR A
1 w BRI
i m RIBRIE N
"E L)

(a) BIE (9 %)

o1

]

AN

il
o

A

S35

o1

o

20

15
R
1 m SERK
RS
0
RE b

(mﬁﬁ@%)
10 PRI & O PR

Fig. 10 Mean time-estimation by sex conditions.

T [5]
o

A

iS5

(S]

700
600

ﬁ 500
& 100 A
> 00 m R
%o u RIHE
101
0
" L

(a) %lﬁ %)

o

700
600
% 500

i'.]\J 400 W
2 300 m EEFIH
4(3\5 200 u FEIE M
10
0
HRE e fih =

(b) i (3 %)
11 BT Do E

Fig. 11 Mean number of connected dots by sex conditions.

o

F ¥ A NVEFIZIBWTHEEIR SN (F(2,20) = 4.44,
p<0.05). L2LAAS, MWl EHIM sy — > oERIZD
wfiﬁ%&#iﬁafééﬁot.it,ﬂl1@ﬁo
% BRIZOWT Y, KA & ARk 3 2K T ANOVA %
1otz Zn, WlICHEMEMOESR SN, BEDIZH
2520 FEEHTE L DB ERE ATV (F(1,10) = 4.06,
p < 0.10).
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