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Proposal of Condition Estimate Method in Bathroom using Obrid-Sensors
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Abstract: The accidents in bathroom by the elderly people are increasing yearly. The main causes of these include a near-
drowning and syncope by the heat shock. In order to detect an accident early, an use of a surveillance camera is considered.
However, the system using a surveillance camera has several problems such as the violation of privacy, its discomfort to the
photographed person, and its high cost. Hence, it is difficult to install a system using the camera in bathroom. In our
previous research, without violating the privacy, a system using One-dimensional brightness distribution sensor (Obrid-
Sensor) which can detect the presence, the position, and the motion of a person was proposed. In this research, we install
two Obrid-Sensors in bathroom and propose method to estimate the condition of the subject.

Key Words: Obrid-Sensor, Condition Estimate, Bathroom, Elderly, Heat Shock

1L IZL&HIZ 2. —RuEEENFTHEUY
HARFHR TR b AR FIZEET 5 AN LD, X512 21 —REBEES Tt Y OERIEE
HARTABHIZFELTEAD I B, 9EIN 65wl Lo sl —RICHEEE At Y O BiniEE % Fig. 1 1Z” 7. Fig.
FHTho. ZOZEenbEmlboETICHEY, &iEIC & L(@IZ 2K, Fig. 1(b)iZ LE X, Fig. 1()IZMIE XK % 7~9.
DWETOFRMFBITFELAEMLTNDHO. ZOELRFENR Fig. 1@D L 2 ITHRO LK S b kiFe vy KLU X
W, BEAIZE > TRBICIENS ETFdbde—hray Z@iEL, 74 B PICART S, Fig i) X H ity
TGN KD RAFLCHIKRNBZET BID. Y& EmrbREE, By FL XTI L  XDORIR
B ERYREAT 220 A TN ERD LD Lie o TR B G &b KFEJ5 1A (Fig. 1(b)
5. L, TIANRY—DRECIRE~ORRK, &= DRMNS LEFTOHEFG LR ONiE, vy FLoXoHf
A REWVSLFEANS, RENOBEICHET DL LT DEXFHRLELTIA v EoEnERSIET S
WEECTHBHCS, 22 THRAIIEITHFICE LT, —RITHERE WG L2 SR D SLICART 5. —F, Fig. 1) X 51
DA Y ERNWCTT T A 8 — DR < ANDIFLE &AL Ut EMENSREEE, By RLU XD LU XERAIK
B, BEERmds VX%A%TE”*LT?WW 10), zwﬁ%*ﬁ 2. LIRS TRBEOR UAFENE (Fig. 1(c)D CT b
T, ZHO—RuHESMAt P EIRENIC L, & C EFToER LA oI kET71 o
ETOWBREDIREEZHETE T 2 TEL#E %a‘é. — I SCIT AT 5.
Rj i
L+ 4 Rod lens
L — \\ jne Sensor

i == (2) Camera image

250 F—— T ooes (i) Background
Subject /

®oe, | —— (i) Oirnce
200 | /“;
150

Case é
(a) Overall view %
Rod lens Line Sensor - Rod lens Line Sensor = 100 -/ \
S¢ o 50 |
_____ gR )
Subject Case Subject Case 0 500 Fili?(%?s 1500 2000
(b) Top view (c) Side view (b) Feature quantity

Fig. 2 Subject feature quantity obtained by background

Fig. 1 Theoretical structure of Obrid-Sensor subtraction method
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Table 1 Experimental condition
Horizontal movement detection angle 90.00 deg
Omp
Vertical integration detection angle ; [22.62 deg
Setting depression angle 6p 0 deg
Bathroom |Setting height H 56 cm
sensor | Threshold ¢, for person detection 10
Threshold #» between washing space .
and bathtub edge ® *P*lo00 pixel
Threshold #» between bathtub edge and 1150 pixel
bathtub
H’orizontal movement detection angle 88.22 deg
6 mp
Bathtub |Vertical integration detection angle 67 |43.60 deg
sensor |Setting depression angle 6'p 25 deg
Setting height H” 49 cm
Threshold ¢ for abnormality detection [3000
Height /4 (body height) 173 cm
Width w 50 cm
Subject d fbod Upper body Bareness
Condition of bo
Y Lower body ;l;i(r)g‘tzilcllow)
Color of background Flax
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Fig. 3 Condition estimation algorithm in bathroom application
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(a) Camera image
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(b) Feature quantity of bathroom sensor

Fig. 5 Before subject enters bathroom

(b) Feature quantity of bathroom sensor
Fig. 6 Subject in washing place

(b) Feature quantity of bathroom sensor

Fig. 7 Subject in edge of bathtub
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(c) Feature quantity of bathtub sensor
Fig. 8 Subject in bathtub
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(c) Feature quantity of bathtub sensor

Fig. 9 Condition of drowning

(c) Feature quantity of bathtub sensor
Fig. 10 Condition of syncope
FERFEL LT, HREZWENOBRRVIED HIBREIC )
T THMETHESNLIIEL VRN BB ST, Il
T, WK LIRS — E R #r k2 Jeph L7 (k3 & L
HZETHREREZEBNICHE L., 20L&, BRI
B HWREHEELZEHA ST 7Y r—va v aHu,
TR0t Y LEIG SN D MR OREED b HERE DR
e L.
43 ERERB L UER
Fig. 5~Fig. 10 |[ZIR=E CTHEE S 2 B{EE O LERE R %
R, ENERORO@IRER Y A L F UALEI R E
L7ctBH 07 A ZHi, OIREMRE I EIE S

343



MBSy & 2 DRI P, A BIE

2016
IFE

I S (7

306 Bds S 2 54 ﬁ&%@ﬁ&S%rﬁ

IEDORRNG, RELZIRE]

B DAIRBEHEE TR

WT, IERNO AWIRTE %ELG@E?% & AT ’CZ%?)
D, RFEOAIENHER TS,
5. 8HYIc

AWFZETIE, METOFREZMEL, —RITHEESA &
Y E RO N OREHEEZRE L. —RoTHEESy

ik oY THRORFMELZ TG T 5 FIEICE REDE,

xf

LOBEREEZ BT 5 FIEIL 7vaF‘ﬂ# rik A IS M

L7z.

IO DOFEE ZEOY VICHEM LR ERR

b, RFEEOHIER IO DT

—RITCHE A ISR FIEEZEAT D 2 LT, &l

I L DIWE TOWRKRLIA & o T2 H i 0 B3 RS H
[TED.

HE

AWFZe1T ISPS B 15K21197 OBk A Z -6 DT

HD.

2 Xk

@)

@
@)

(4)

®)

(6)

@)

®)

9)

(10)

C.-Y. Lin, Y.-F. Wang, T.-H. Lu, I. Kawach, Unintentional
drowning mortality, by age and body of water: an analysis
of 60 countries, Injury Prevention, Vol. 21, No. E1, pp.
e43-e50, 2015.

JZAET B, H264E A NE)REFHA, 2015.

miR e, R BB, R, kOF sk,
TS, EOLES, AMIomEL M LIZkITS
MG L ERE OIS, AL ATERE, Vol

17, No.2, pp.65-71, 2010.

Y. Ota, K. Ota and A. Kajiwara, Empirical study of UWB-
IR sensor watching for bathroom, 2011 IEEE Radio and
Wireless Symposium, pp. 410-413, 2011.

I. Kitahara, K. Kogure and N. Hagita, Stealth Vision: A
method for video capturing system with protecting
privacy, IEICE Technical Report, Vol. 103, pp. 89-94,
2004.

T. Koshimizu, T. Toriyama, S. Nishino, N. Babaguchi and
N. Hagita, Visual abstraction for privacy preserving video
surveillance, IEICE Technical Report, Vol. 105, pp. 259-
302, 2005.

T. Koshimizu, T. Toriyama and N. Babaguchi, Factors on
the sense of privacy in video surveillance, in Proceedings
of the 3rd ACM workshop on Continuous archival and
retrival of personal experences - CARPE 06, p. 35, 2006.
K. Yabuta, H. Kitazawa and T. Tanaka, A fixed monitoring
camera image processing method satisfying both privacy
protection and object recognition, IEICE Technical
Report, Vol. 105, No. 29, pp. 13-18, 2005.

. Nakashima, S. Mu, S. Okabe, K. Tanaka, Y. Wakasa, Y.
Kitazono and S. Serikawa, Restroom Human Detection
Using One-Dimensional Brightness Distribution Sensor,
Software Engineering, Artificial Intelligence, Networking
and Parallel/Distributed Computing 2012, Studies in
Computational Intelligence (Springer), Vol.492, pp.1-10,
2013.

S. Mu, S. Nakashima and K. Tanaka, Applications of
Ultrasonic Sensors and Obrid-Sensor in Safety

344

(11)

(12)

2016 9 4 ~6

Confirmation System for Elders, 15th IEEE/ACIS
International Conference on Software Engineering,
Artificial Intelligence, Networking and
Parallel/Distributed Computing (SNPD 2014), pp.399-
404, 2014.

E. Komagal and A. Vinodhini, Real time Background
Subtraction techniques for detection of moving objects in
video surveillance system, in 2012 International
Conference on Computing, Communication and
Applications, pp. 1-5, 2012.

T. Hashiyama, D. Mochizuki, Y. Yano and S. Okuma,
Active frame subtraction for pedestrian detection from
images of moving camera, Proceedings of the IEEE
International Conference on Systems, Man and
Cybernetics, Vol. 1, pp.480-485, 2003.





