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Design and Implementation of Environmental Sensing Module
and Middleware for On—body Placement—Aware Human Probe

SATOSHI MURATA,t SHIGEKI HOSOKAWA," YUAN XUE,t
SATOSHI KOucCcHIt and KAORI FUJINAMIt

In recent years, various sensors are embedded into a mobile phone. Researchers in a Partici-
patory Sensing community gradually begin to utilize a smartphone as a environmental sensing
device because it allows users to participate sensing easily. However, on—body placement of
a sensor is critical issue if we utilize a smartphone as a sensor. For instance, temperature or
humidity values are affected significantly by on-body position of a sensor. In this paper, we
propose a new participatory sensing paradigm that considers on—body placement of a sensor.
A heatstroke alert map that visualizes a risk of heatstroke by taking into account on-body po-
sition of a sensor is implemented. Additionally, we introduce TALESEA, which is an external
environmental sensing module for an Android smartphone.
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1: | private Handler handler= new PhonePosHandler() {
2: ublic void onReceive(String pos, String com, double conf) {
3: this.pos = pos;

4: }

5. |}

6:

7: | publicvoid run() {

8: TALESEA talesea = new TALESEA();

9: Pachube p = new Pachube(API_KEY);

10: while(true) {

11: long t0 = System. currentTimeMillis();

12: talesea.accessDB();
13: double tem = talesea.getTemperature();

14: double hum = talesea.getHumidity();

15: int level = calcHeatstrokeRiskLevel(tem, hum);
16: p.sendToPachube(tem, hum, level, this.pos);
17: waitlnterval(10000, t0);

18: }

19: |}

7 TALESEA LH#FEBFTHIER APL ZFIH Lz — Rl
Fig.7 A Snippet of Application-specific Code

A4 BH7®HD TALESEA 7 7 A2 R L TW5E. £
DL, TDA L RAZ A EHWTESRICIRE - 1§
ETF—2%B59 5. 129THT—H DB ~7 72X
L, BEDT = & A VAR ABEHITHIE L TR Y,
13, 144TH CTF—Z WG APLICL 0 EZE TV 5.
K70X5z, #it&h/ API W5 Z & THIFE
WETH ERERER L OV TALESEA O &FHIT — & BFX
B b, ek, 77U r—va VEIREIR
TP HRBITEANE o —~ TR —T VAT A
KGR T DN TE D,

6. SEDOEE

4 T GRARZFHER X 0, ARFZE TS Lz
MY 7 b =T OWEENRELZONRBY LI
ool MHBEERBENINPRENSTLEY 22— ~DFE
TRBERICRE LTI, Arduino OfFf>R ) —7E— KL
MHENDHEREZ R+ 5 Z & ChERXD. AV —F
E— KX Arduino OFO#REZ —BHIRT 5 2 &£ T
BIIHNEZ X AHRETH Y, SHPELAAIC K - TULEt
FEETAZENTE D, INEEFRZ EICHTR
EER T O EHEE SR SR VERTH 5. Z
=G, HEEOARICRA Y — e R EA L, —
EMFED X A <EGARC L VFHIIT 5 2 & TEY 2 —
NA~DIEEMZ D FIEEZFETLTETH L.
AW TIE, INOHOFREEHAGDED Z & Tl
HERERE DIRI B E IO W TS 2D 5. BER
W2, 15 BERIRE (ONo 7 U E 6.7%/h) /3y
TV OMRFEAIEE L, BEAERICBWTE U iH
BEGHE o —v e —T 07 Y hr—va vk
FIHFBEICT D2 & & BT

(© 2012 Information Processing Society of Japan

ESS2012
2012/10/18

7. 8EbYIC

AT, A~v— N7+ U EZFHBAEICRIAL
A OMER TSRS OBREICER L, #
[R5 ATHIE AT - 7o L CRMIALE IR T 28727
La—vr7Fu—7 VAT ADA LT N ERELE
1L C, BURko Android ¥R THIRERE ¥ U0
KB A D/ HEOBREFHE ¥ 2 —/L TALESEA
DFEHE L Android D APTIZHOWTHEIB L7=.

¥72, TALESEA #FIf L72B#EE Y 27 3Hllv A7
LO—flL LT, BATREEE L ORI T —
ZEHNE DY Y HRGATER 2G5, EAZM
Bl 7Y AT ADFIEZON TR, 5%%1%, Y
T RU =T = RU = 7 Ml bR IERE O 2
BILOHHAEERTH L b, REELI~v T
VAT LD YIHERAZ® U T, B R G
WZRT LY HRGFMEGRE 2 —< T r—T0
HIMEZOVTHRIEL TV TETH 5.

BEE ORUIEIL, BIEUREAEA CRRFIE (A):
23240014) OBKEZFI2bDOTHS.
Z £ X B

1) Jeff Burke, et al.: Participatory Sensing, In
Proc. WSW’06 (2006).

2) Andrew Campbell, et al.: People-Centric Ur-
ban Sensing, In Proc. WICON’06, pp.2-5
(2006).

3) Raghu Ganti, et al.: GreenGPS: a participa-
tory sensing fuel-efficient maps application, In
Proc. MobiSys’10, pp.151-164 (2010).

4) FFEEMEA, fh: sBike: MM > v 7 &K
L7zEARA R v 70T & B B EITIRIEIN
£ - AR, TR SRR SGE, Vol.53, No.2,
pp.770-782 (2012).

5) WA, i & a—< 7 u—72 X DR
M 27 2 [Umbrella Map| , f > % F7 7 v a3
2012, pp.801-806 (2012).

6) Takashi Miyaki and Jun Rekimoto: Senson-
omy: Envisioning folksonomic urban sensing, In
Proc. Workshop on Ubicomp’08 (2008).

7) Eiman Kanjo, et al.: MobGeoSen: facilitating
personal geosensor data collection and visual-
ization using mobile phones, In Personal and
Ubiquitous Computing, Vol.12, No.8, pp.599—
607 (2008).

8) BE W A[FEIAPATICE L U7 M S v BR B
FHA & RS T BT ST, BB LR L
I SRR 23 ARFE B RS (2012).

9) Kaori Fujinami, et al.: Design and Implemen-

tation of an On-body Placement-aware Smart-
phone, In Proc. Phonecom’12, pp.69-74 (2012).

78





