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Personal Identification System Based on Rotation of Toilet Paper Roll

MasayAa KuraHAsHI}'®  Kazuvya Murao?P) Tsutomu TERADAY3-©) MasaHiko TsukamoTo!l:d)

Vol.58 No.1 237-248 (Jan. 2017)

B B ME MED gl HL39 gk agtd

St 2016F4A2H, $$%H 2016 5F9A6H

BE: MM LOMRIIEYF 2 AL I LT, —FOEMEERE HEIICIUE L, BEBESHELZ EITE
HT&5 L) 2o/, MM LIRELOHE, BEAVERT A0 ZEAKERY - F T L IlH
BYALENDLA, I ATRHFR, REFFIZLA2BARINETIANTOBE»SBEY TRV, ¥
FRANGZEORKBRLZEB L TRET LI L TOBAZILTERTH 275, ARFELBETH 57208
ErEhsZLddHDb. ZITERLTIE, M LTHRIITORIMETHL AL v hR—/SD&X
RY)OMAZICEBL, SICAREL FEZBLAZ M Ly bR NOEEFE»SBAZENT2F
ERRETL. FMHEEBRICLVRBI AT LOEMELERL 2L 25, BRI IERERTIZIB LT
5A05H 1 ANEEINTLEEI1283.9%, EEBIIBVWTS A2S 1 AFENTLHEIZ69.2%E % -7
X512, REFEFHOT, KRATHEZEET LI 7077 r—2ark, Ly bXR—=1DfF
W EEFINET 27 7T r—a v kEEL

*—7—FK @A,

ML, Ly bR—IX, faREL Y

Received: April 2, 2016, Accepted: September 6, 2016

Abstract: Biological information can be monitored in our daily life by installing sensors to a lavatory bowl.
Since lavatory is usually shared among several people, biological information need to be identified. From the
viewpoint of privacy, using camera, microphone. or scales is not appropriate. Though personal identification
can be done by using a touch panel, the user may forget the action because it is not originally necessary.
In this paper, we focus on the difference in the way of pulling a toilet paper roll and propose a system that
identifics individuals based on features of rotation of toilet paper roll with a gyroscope. The cvaluation
results confirmed the effectiveness of the proposed system and we made two applications using our system:
an application to show the frequency of lavatory use and an application to prevent overuse of a toilet paper.
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Keywords: personal identification, lavatory, toilet paper roll. gyroscope
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R LONFIX 2015 £ 7 AOTLF AT 17, 3L, BT
N4V (DICOMO2015) ¥ ¥ RY T ATHESH, 2EFF R
AY¥2—T4 YT AT LFREERICL ) IHHLIEE 26
Y =TV OBEAHEE SNTRLTH D,

HHARetR | BADMERE - L#h—Tr 20 £{E%E - Libkeatiid
DfEF - http://www.stat.go.jp/data/jyutaku/2008 /nihon/
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WHO: Sanitaion: http://www.who.int/mediacentre/
factsheets/fs392/en/
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HICRRLAZYVTES (3. £7:, ML THBOLWLZERL
HREHRE HEITRET 5 P A L9 RS S 7z, Intel D
PGB, HEMIZTOZLEDOANAE P LDE Y
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FEHTHL., —F, REIIBVWTEY 277 7IVTNA R
REEWMKEZNLTVEIENEVEEZONL D, b
1 VENCEANEFRE L RET 2 LENHH. AFRETIE
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SN ZIT) S EDEFE L,

FKEAD M LIZBIT BT — 7 NEIZOVWTZ—HHR

3 IV =7 4GB IEEREL | http: //www.undp.or.jp/aboutundp/
mdg/mdgs.shtml

*4  The Millennium Development Goals Report 2015:
http://www.un.org/millenniumgoals/news.shtml

S RFNTATEKRREHE A7) Y2 A MM LI https:
//www.daiwahouse.co.jp/release/20081224111714.html

*6 The World Agrees: Technology Inspires Optimism for
Healthcare: http://newsroom.intel.com/community/
intel_newsroom/blog/2013/12/09/the-world-agrees-
technology-inspires-optimism-for-healthcare
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Fig. 1 The result of questionnaire on acceptance of data

collection in a lavatory.
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Fig. 2 Device configuration.
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Fig. 3 System configuration.
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COLE, BAt—1 75t DRICEERON ALy
FR=NRORE L) e HOH 2T Y TE#E At
ETBERRD LI IZEES.

L(t) ~ R(t)w(t)At (2)

X5, R(t) 3N EEfEL2 Lawnizou—LzH 4
DEIBNILT—~AVROEFVTERS, TOETFI
T, 1AM R(E) 3E(LLEZVD DELTWA.

FA Ly b R=IOFMILEER Lo[m], ©—VOWMEFE
Ro[m|, BXUEDERE Ry [m] BHEREHETH S 720,
B2, 22T, U—VONHDEXEE no[H], F
ALy bR—NOEL % a[m] £ T2L, LyBLU Ry
XA TEHTE 5.

RO = Rtube +no-a (3)
no
Lo =) 2n(Reube +1-a) (4)

i=1
R AR CLx
g Ho —LOR:uz;)(RQ 4 Bpise) -
22 — Ro + Ryube
FEEL YO /BONDAEEDRRE dt) =
S gw(i) frad] 25, MEEE 0 & LA REEER
Nysed(t) [E] RUTOE S I2BLN5.

musal®) = | 52 | ©

LT, Bt 2B 50— LORE R(E) ZUTFE%RS.

R(t) = Ro — Nusea(t) - a (7)

X(MEXR)BIUOR Q) RATHZLETHAILIZE
FTBEEEDEE o(t) LBt - 1256 t OFIZEEH-
7ES LE) 7ELNED.

v(t) = {Ro — Nusea(t) - a}w(t) (8)

L(t) = {Ro — Nused(t) - a}w(t)At (9)

EBIZ P, Ly PR—NSEHZR-T, RO ICLD b
ALy PR=NOBESEZFELETS, BEZIRUT
THotz.

3.3.2 EROF)YERY)
BEIVAT LI 1 EOEZRBHIECH L TEAZST

© 2017 Information Processing Society of Japan

w
E
s
S «a /I‘
B P—— e
# 0 \ A
1 | 1

p p+T, q g+T,

5 ¢ [s]

B 5 &XHYEEOHEFEY DL Fik
Fig. 5 An example of waveform of pulling velocity when pulling

a paper.
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Fig. 6 A snapshot of the laboratory environment.
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Fig. 7 Identification accuracy vs. the number of participants

in the laboratory environment (male and female).
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Fig. 10 Waveforms of pulling velocity obtained from three of

the participants.
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Fig. 14 The number of pulling action per a use of lavatory.
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Fig. 15 Identification accuracy vs. the number of participants

in the practical environment.
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Fig. 17 Screenshot of application for toilet logging.
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