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Sleepiness Detection using SenseChair

YOHEI MIYAZAKI™ KAZUAKI IKEDA'™
KOSUKE NAKAJIMA™  YUICH ITOH™ TAKAO ONOYE™

In this paper, we propose a sleepiness detection technique for desk workers using a chair that can sense the sitting user's weight
and his/her center of balance on the seat by 4 pressure sensors without mounting and invasion. We discussed about the manners
to recognize 2 conditions; the user is awake or sleeping. We then conducted a personal experiment and obtained 76.9% of the
recognition rate among six participants using Support Vector Machine. And we also discussed about the 5 conditions for sleep
detection. We obtained 53.4% of the recognition rate and the average rank correlation coefficient between third party evaluations
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and system output values was 0.75. From the results, we showed the useful range of proposed detection technique.
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Fig.3 Weight data of a sleeping person.
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Tab.1 A list of coupling coefficients.

al a2 a3 a4 a6 a7 a8 a9 all
BliR#sE | 0.00-1.25  1.25-250 2.50-3.75 3.75-5.00 5.00-6.25 6.25-7.50 7.50-8.75 8.75-10.0 10.0-11.25 11.25-12.5
- 0.02 0.73 0.54 0.23 0.18 0.16 0.14 0.12 0.12 0.11
XEHRL S 0.18 0.23 0.34 0.39 0.43 0.39 0.30 0.27 0.27 0.26
YEHRL 5 0.25 0.47 0.45 0.32 0.30 0.27 0.23 0.28 0.22 0.25
# 2 2 fRREFHBIAS B
Tab. 2 Result of sleep detection.
o — A B c D E F

Hi 77 (%) WEE OMEAR ERE O MEAR O ERE O MERR OREE O MER 0 OREE MER O R MER

R 70.0 30.0 81.8 18.2 433 80.0 20.0 100.0 0.0 60.0 50.0

M AR 8.0 92.0 10.0  90.0 53.3 10.0 90.0 20.0 80.0 10.0 90.0
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Tab 3 Definition of sleepiness levels.
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4 F=ATE & BT ONARAE B fR £
Tab 4 Spearman's rank correlation coefficient between
sleepiness ratings by observers and by the participant.

A BT = ONERLAH B FR 5

o—H A 0.74
o—¥%B 0.68
a—HC 0.76
2—H D 0.87
a—%E 0.90
Z—HFF 0.93
ot 0.77
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al a2 a3 a4
BREESE | 0.00-1.25

a6 a7 a8 a9 all

1.25-250 2.50-3.75 3.75-5.00 5.00-6.25 6.25-7.50 7.50-8.75 8.75-10.0 10.0-11.25 11.25-12.5

2 0.00 0.00 0.00 0.01
XEHRK 5 0.00 0.05 0.05 0.05
YEHK 5 0.00 0.06 0.06 0.06

0.00 0.00 0.00 0.01 0.03
0.05 0.05 0.05 0.05 0.05
0.06 0.05 0.05 0.05 0.05

100

| 60
$ 40 4
(%) 30 |

a—HA 1—¥B a—Y¥Cc 1—YD I1—H¥E 1—HF FH
X 4 RSO AR R

Fig. 4 Individuals’ results of sleepiness detection.
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Tab. 6 Result of sleepiness detection between participants.

IR L0 (%)
1 2 3 4 5
43.3 194 9.0 284 0.0
149 448 209 149 45
149 343 179 104 22.4
13.4 104 9.0 493 17.9
119 3.0 3.0 6.0 76.1
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5 =F P E ONANLAE BIfR I
Tab. 7 Spearman's rank correlation coefficient between
recognition results by the system and sleepiness ratings by

observers.
AET7IU DIEHRIFBEEFR K
ad1—4HA 0.84
a—4B 0.78
a—4cC 0.82
1—4D 0.53
ad1—4HE 0.66
a—4F 0.86
iy 0.75

His. 22 LY, IREE &2/ IOMEA A IRE % B
BT DLWV FEND DA, ZhE SenseChair (ZHAT Z
ETCENEREO® T OT— 2 WG TED L5127y,
IO RT =2 LS ES T IVUE, AR E A
mESEDLZELAETHDLEEZDND.
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