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Interactive-signage-based Behavior Change Support System
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Abstract:
improving the health continually.To achieve the foundation of a new lifestyle, it is necessary to

The purpose of the behavior change is to improve people’s lifestyle patterns for

trigger a behavior change to the user in daily life. To realize this, we propose an interactive
signage that actively speaks to the passing person with visual and auditory stimulation. This
paper reports on the results of the investigation on user ’s response and emotion to the developed

interactive signage.

1 LI

IEDEHGREEM OMERICK D, S EIF%4 0T
(Internet of Things) H&# [1] 23Fk4 DATHED HFICIA
WoTWw3, [FHIFIZ, Al (Artificial Intelligence) i
DEEAIC XD, IEMEZRITEIERERS H AR B NEE T E
2591k oTws, HlZIE, Av—FFr—LlIBI
LATEERROWIZETIX, B v e NEte w42 H]
VW3 Z Tk o TR ICEFESE T2 Ri#%TE 3
CLEWSAIZ LTS 2],

BRI R TR HBL S N 2 LItk D, AIDA
MBI ), 207822 L35 v )EVRE
LTI ELDPBFEDLDIZRAH) L LTS, fi
713, Apple Watch I21%, A¥ v FU <A ¥ —LIF
W) w4y —Lw)EaEnifiib-oTws, i, 17
BREREEREIC K D, 50 TP S TWw B EZD X9 (S
L7, LR R 256 ISR Z T &
WIHLDTHS, TDOX)ICABTHZELIES T
L, TITENATR ) LR, Jok, BEoAisoo SRS
HP A4 Ly MEELR ETZOFEPBE SN TE .
B TIE, IR v oEEEAC XD, 97T%DREE
TOME D B 2 BAITTRE [3] 2V E S 4, 2018 fRIC T
AV A THIESNIZETIICIE, FDA OEGEFAD D
Bl MEH I LTS, 20X 9 IO G
i, NOBREZBAL, TELAEZET I L2 A8
27> TET\ 3,

BB Y R N R K e N N
T 630-0192 &R EAE & LT 8916-5

E-mail: ara@Qis.naist.jp

72, TD &) LEREAMIC X 2TEIEFICE VT
i, BT D, BEEAEEREZoTw S, HlRIE,
Consolov 5, T —VDEFHEEZIMIE 57201,
HERIOOD TREBRIEVPE2 LI RTr =747 —
Tav 7 7Y RREL, SREH TS 4. Frdy
Ay b [B]REMEe 76, TICBWT, 7—
ST747—vavORREHORII L TETW S, il
b, B 7OV a— VARFPRE, I, BEROWE, A ML X,
9O, RIREDQEHZ: E DI cb, HREMic L %
TEARIIEENEHEIREINTED, 2Lk
BREFHT 5727 7 70VEEE L, Digital Medicine
IR TW S (8],

29 LB &AL T, RRFSIEIC X %
WHFEDOHEM % ZF > h s, HATIRE S 5SEHiEm
(RDOEND X HITH>T B, 2017 4RI S s
JUAE & DR, I FXFHBEVIEMEOMEE R
EL, XD X0G2EA9) BT 5L91%>Tw»
2. HEEDED X ) RIRETEN T B 0% 1 5 Tk
LT, INETREN— 2B 5 E T
2. HlZ21%, QoL ThiuZ, SF-36[9] © WHOQOL[10],
=7 7= A FTHIUL UWES(Utrecht Work
Engagement Scales)[11] 7 EMREMN BRI TS 5.
29 LEIHROHFEC, E@bdizilatbe, i
O HEF OREEZFHIL X9 L vw)idiad
HE->TWS[12].

COEIBEROD L, WGP RY Lo R
WET 2850, THERZRIMEHTZHEL, 20
BTl T AL DfTE 2 R4 L2 LTl v
I ITEERREREL TS (13, 20HT, 71 AICKHE



L7BRE L LT, fEERRETE I3 2 M43 ©
HHEVHREDD &, WWT 22—V 1K L THESD
MIZEEL DT EITIA VI T 7 T4 7T A =%
B R A — L UTHIHT 21TE AR S 2 7 LD
PRELFEEZITo T 5 [14], E#HT 22—, HA
Hilolzdoe—arvEHEHRLTVwEbDEL, 20D
BRIKIET 2T, YA 2=V 0F0T 5. Fah
WA, RADREZFES b5, FIORM (R
MEPWEHDEAER L) 2 DD L 22 % HE
fif L7z, 2L T, #E 154 XHILTdbow, 31
MICIE 2 FBRZ T\, RES AT LANED X I %2321
ANSNL D0, fTENCZLDEN S DD, B EICD
WTHREEL 72, ARTIE, ZoRERICOWT, f{iEic
FHHT 3.

2 RBEVATLOER

K1, RETEA VYT 7T 47T A4 2= DRE
BXTH 3, 4hl, 4 %= ks LT, iPad %
FIHLTED, E—arvo®E, y—"rosnarvyyv
VEE, avT Y DOFRR, =P DIEL»IF, 12—
P S REZM, F—NADF—FRE ) &EE
HoTWwa, BB I, 500 HEKD/NEIE—a v
B, WBRHICOTTWBERYy 7 ATy ZICEELT
H 59, E—arvapID & a—YHlAmRHOER ST
BD, 43— BE—F OBEHRICH D 205
BIF)ZEDTES, AAIZZHCTENT S L)
FHELBE L 7228, WHLEE RIS » 5 B —
avEEALK.

Mr. OO, Are
you feeling
stressful now ?
Return
Result

1

|

1

‘ Server | |

|

Search Task :
1

1

Slgnage

*Data contains information of UUID, Major, Minor

X 1: %> 27 L DR

FEhcl, R2IIRT X912, RYEODMIHREDH %
707z, THOEBIZIH>T, 4y A4 2—%
BE L7, BRI, T X=25KEH T, iz

Rest Space

X 2: YA % — ORIELT

B ¢ EKA R, AR £ COET, FATENOK
BM2AR—Z, ZLTC, S—=F4 v/ N—bllhHba—
E—AR=—R LR D,

I—FPEE L —a v 5, 1[Hz] T4l ID
PREINTED, ZO0RZEBEFHEEICHESIOT, K
LTI =PI LTEEL» TS, ZDEE, BEHiK
LAl 3 RIS Z L5, Gl 21T DRIK
Mba%z 159 & L7-.

22—, iPad KRR S NIRRT VRANT7 +— 4
DOHINET LI ENTES, SHNE, fHICNETE
2k9, FILRYVICkoTRIET 2L ITNEL
%o TWw5, FERMICIEAANGEC L 285D TES
oLl wEEZITwS, £, :.X.?”(CCW(ReJect)
P (Ignore) bR ¥ THRINIIIDETE 5 L)1
&01m5.¥%mﬁﬁ§h%k?u,ﬁ&7?6#
IND LD, SE, L LAZEWIIE
fRT—% %8270, H1HEHICBEHL oA, HEHT 2

HLWEIRY V2T XKL Tw 3

3 RERETE

Alal, FEERNE 3R E L, 5 18 A 2 —
DODFELPFICTELLFIEN T2 2 L 2IEL 7=,
INZNATAH DM EMES, 23U, 2okHic
FHLD2T T 29 A 2=V HERINETIZR VDI D
Thr7D, BULTH5H) EVLIFEEREVLH D, H2
BUREE, BARRIZEEL, BEHLTHHbRV
EHHLCH B, S, HFE2EE, T—NTrU4—
T THoTD, I FEAEDEEBREENY A - D &
EEMRLEARD, SSIKEED S DNA T ARK
HTETVWBEEZ TS,

Sl I L 722 88E o8 15 4T, $XRTFH 7 |
7 DI ) RFABEETH 5. 5RO EBRTHRR
SINBHEEANEDOHNE, RIIRTEIBDDITK S,



#£ 1. LT OH

FEL DR v
WRlZEHZ TS NETAD? Personal
FEBRZ TS NELADL? Personal

Ry FT9n? Personal

A7 ITHED D FE T ? Check

A407 DERDBIM TV L %6, Action

HLTHHZERAD

L APLVABRBELTHWETH? Normal
SHOBZRAZBRE L ? Normal
EH, X<EFLz? Normal
aA—b—X—=ADKITFEZEDY £T5? Normal

EZIfTD? Normal

Sk, FEL2I0Y A4 7L LT, MADEMNEE#RE
If#i ¢ Personal ¥ A 7, fip%iE# L T 5 9 Check ¥
A7, ITEAERZIET Action ¥4 7, Z LT, —MM
XfEE /) —< ¥ A7 (Normal Task) &> 4 fEH
DEFEL2FTF VA ZHEL 7.

4 HEBRER

3EM O FERIARNIC BT, BN 2448 D)L % 3L
BT AENTE, ZDIH B, 356 F1F, MELL
WERAZ LD DOTHD, EBROBRECEHI N
ERBTIENTES, 20k, DT, 2092 [
ZBIBT 2o E kB, K31, #EE 2L ol
BRI RN T, RIS ID 2R LT D, bR
FHTLhE, A, K, O 3HBEOREES
7 TCARINT WS, PFYEELIE 139.5 9], &b A%
L 2o 7o 5 o7& HIX 69.01 L4, Fuxr o
BRI, BESATLADBZIF AN NI LR o
LiER 2157,

B Answered
273 B Rejected
I (gnored

Number of Response [times]

8 9 10 11 12 13 14 15
Participant ID

I 3: Wl IE D [ B AT

s Answered
I Rejected
I |gnored

BoH
o =

The percentage of each response type [%]

© H N W & U &0 N © ©

01234567 8 91011121314151617181920212223
Each Hour of a Day

B 4: 55 1 3 o A IR AT

mmm Answered
B Rejected
EEm gnored

=R
o r

The percentage of each response type [%]

© H N W & U 0 N © ©

-
01234567 8 91011121314151617181920212223
Each Hour of a Day

X 5: 55 2 8D a5 A

B4 &5, 5518 E 5 2 HOMZRILZ R
HIZR L7 DTH S, WInd, BO 12K»6 47
T TORZLRDBE N E3bh s, gt
EHEILTED, THIPFXDFHEDIE) VA F—
PO ZEE T 3 RS WO TH D, THROHE
HEIE DI, 7V FPiHlELR ETMED YA F—
CHiZEHELTED, MEIFMHTLTY 2BH» S 1F
HFEZLZOVEV)IERRETVS, £, HTHZE
LTKEBEVEINL TARLEL otz 8T, 208
HTIRES L MEOEEGEML Tw5, Jaux, &
FEDONY L= a VP ENHBTAES R U
CERBEINIAER, METELEVIZELEZDS
N3, ZOREREET 2 -0I121F, 5%1F, X EW
[ 72 EERDS LT H B,

BJ6 1%, HE2BICEBITINEED Y A 7 L DMIEK
IAiTH 5, MADEMIZEIT 525G L2 1) (Personal)
Ik o TR LN EEERIZ, 51 EOFERE IR
L7z, FH2ERTHREU I EZMEERTI ik
TW3, 207, HECENAYH 2R T 2145



£ 1000

. Answered
Rejected
EEm Ignored

1063

Number of Response [ti
ul
o
o

1520 18 g 3 15 g9 2

Personal Check Action
Task Type

Normal

X 6: 2B YA 7T DRIETH

ReEBoT05, fTEERZMIT Action ¥ 4 7D&EL
WITE, b ED EDFRERIDL VLD, 2HEHTHE
BIzAdwv, 271, 22 TOREORFE TELRE
HLTLEZ ) LI bDITHT 3 Action TH D,
MAEFEZH->THEL X9 £ Action IR LTI,
5 ald 1[R[ AFERRICHEREZ M 5 &) ITEIERDE
P THE, DT, KEFICES LV
1A TT 5 Action DEHIFAE L, Z 9 FHIZITENC
BB T LR TERWEDbDo T,

700

mmm Answered
Rejected

600 585 EEm |gnored

Number of Response [times]

Coffee
Space

Rest Corner Shoe
Space Shelf
Location

X 7: 2 2 OB Z L DBIE ST

I, 713, FH2HEIBIA2YA 22— ORE
Bt L DRER M TH S, RECAT LI, 21—
PO —a I KIE L THEIT 2720, AN 20
BTCIEEE Lo R AEREIIE Y, BREITL LD
WCTEET B, BT (Corner) E#tZz b BRI E
ZF 5 HM (Shoe Shelf) THORIERENL L DIFZZ )
WHOHB»STH B, 7, MEDI L, B FIEL
SNBMEDLE ., BITOMMRYALITwZ, HoT
WEAZGEILDLZDIIRETHLILE, 72, To
720RED L TOBREUCANMEDEEL2TTLES

ZETEESNTLE)IZL, RENERKELTEL
515, REAR—ZIFHRIMD THEO, 2,
HHEBEENO—HTHED, T4 Z2—IDELITWw
7TH, E—avigRIGEL THW2IFTLEF>Tw
27:0TH5, —f, a—b—AR—RITIE, HAT
IO A Ly Vo — v EEN T
59, a—tb—%fFoTwBEX, Ricficd sz &
Whwnid, HEINDS I Lidkh, EHEL KO
REhoTws, Zolths, AWrbikE 3, i
MPa—t—AR=RIZYA 2=V ERIET L D
BiThHhsr I Enbhrot,

5 &HHIC

AR T, KPS & vo BRI T 5%
Mz, 427774 7MY 4 2= %2RE L,
H%u, MHi#Es2—HicaLCaEEL 2, THER
ZERTEEV) AT L EEBRERICOOTHRE L
7o, 3HEMNCIE 2 EEROMSR, Ky, FEREICEVT
1, BB EICKIEZTR LTSNS LI FERMPES
NEHLODOD, [THER#5SHITETICRES &
VI ERRR EICEETLEo TS HREELH B
LIRS, ST, BAPEEL TV
D777V E L bEEL, XD 2 — IR
L7-EHEREE LD, FEPSuHLEEZ 4L
FATRITVATLELTOREZITIRELT, X
h RN Z2FZERZ RETITVRVWEEZ TV D

I EE

AEFFEIE, JST T ERTFOLRBOY LEHEI NTW»
5, ZZICMEERRT.

SE 3R

[1] Yugo Nakamura, Yutaka Arakawa, Takuya Kanehira,
Masashi Fujiwara, and Keiichi Yasumoto. Senstick:
comprehensive sensing platform with an ultra tiny
all-in-one sensor board for iot research. Journal of
Sensors, 2017, 2017.

[2] Kenki Ueda, Hirohiko Suwa, Yutaka Arakawa, and
Keiichi Yasumoto. Exploring accuracy-cost trade-
off in in-home living activity recognition based on
power consumptions and user positions. In Computer
and Information Technology; Ubiquitous Computing
and Communications; Dependable, Autonomic and
Secure Computing; Pervasive Intelligence and Com-
puting (CIT/IUCC/DASC/PICOM), 2015 IEEE In-
ternational Conference on, pages 1130-1137. IEEE,
2015.



3]

[4]

[5]

[6]

Tison GH, Sanchez JM, Ballinger B, and et al.
Passive detection of atrial fibrillation using a com-
mercially available smartwatch. JAMA Cardiology,
3(5):409-416, 2018.

Sunny Consolvo, David W McDonald, and James A
Landay. Theory-driven design strategies for technolo-
gies that support behavior change in everyday life.
In Proceedings of the SIGCHI conference on human
factors in computing systems, pages 405-414. ACM,
2009.

E. T. Luhanga, A. A. E. Hippocrate, H. Suwa,
Y. Arakawa, and K. Yasumoto. Identifying and evalu-
ating user requirements for smartphone group fitness
applications. IEEE Access, 6:3256-3269, 2018.

Yoshitaka Ueyama, Morihiko Tamai, Yutaka
Arakawa, and Keiichi Yasumoto. Gamification-based
incentive mechanism for participatory sensing.
In  Pervasive Computing and Communications
Workshops (PERCOM Workshops), 2014 IEEE
International Conference on, pages 98-103. IEEE,
2014.

Yutaka Arakawa and Yuki Matsuda. Gamification
mechanism for enhancing a participatory urban sens-
ing: Survey and practical results. Journal of Infor-
mation Processing, 24(1):31-38, 2016.

Eric Elenko, Lindsay Underwood, and Daphne Zo-
har. Defining digital medicine. Nature biotechnology,
33(5):456, 2015.

John E Ware Jr and Cathy Donald Sherbourne. The
mos 36-item short-form health survey (sf-36): 1. con-
ceptual framework and item selection. Medical care,
pages 473-483, 1992.

The Whoqol Group. The world health organization
quality of life assessment (whoqol): development and
general psychometric properties. Social science &
medicine, 46(12):1569-1585, 1998.

Wilmar B Schaufeli and Arnold B Bakker. Utrecht
work engagement scale: Preliminary manual. Occu-
pational Health Psychology Unit, Utrecht University,
Utrecht, 26, 2003.

Chishu Amenomori, Teruhiro Mizumoto, Hirohiko
Suwa, Yutaka Arakawa, and Keiichi Yasumoto. A
method for simplified hrqol measurement by smart
devices. In International Conference on Wireless
Mobile Communication and Healthcare, pages 91-98.
Springer, 2017.

Yutaka Arakawa. FEmpirical research on behavior
change promoted by information technology. In Pro-
ceedings of the 16th ACM/IEEE International Con-
ference on Information Processing in Sensor Net-
works, pages 319-320. ACM, 2017.

Zhang Zhihua, Takahashi Yuta, Fujimoto Manato,
Arakawa Yutaka, and Yasumoto Keiichi. Investigat-
ing user reactions to interactive-signage-based stimu-
lation toward behavior change. In Mobile Computing
and Ubiquitous Networking (ICMU), 2018 Eleventh
International Conference on. IEEE, 2018.



