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Abstract: Participatory sensing causes huge network traffic in spatiotemporally dense areas where partici-
pants upload large numbers of sensor values. Furthermore, sensor values of participatory sensing are often
inaccurate due to both measurement error and variations in the sensing accuracy of devices. Thus, if we
control the network traffic regardless of the accuracy of sensor values, the measurement results will be unre-
liable. We propose a method to control a sampling rate of devices while maintaining high reliability of the
measurement results. This method involves calculating a sufficient number of sensor values to estimate the
true value on the basis of the confidence interval for a population mean of sensor values from a spatiotem-
poral area. The same sampling rate is then set for all sensing devices in the area based on that amount, and
network traffic is reduced. Empirical evaluations show that our method is less affected by inaccurate sensor
values than a conventional method that also samples devices in order to reduce network traffic. Moreover,
our method reduces the network traffic to one ninth that required by another conventional method that
maintains a fixed sampling rate under the condition that the confidence interval for the population mean of
sensor values is below a given threshold.
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Fig. 1 Values of temperature sensors.
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Fig. 2 Values of humidity sensors.
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Fig. 3 Values of pressure sensors.
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Fig. 5 Random error of temperature sensor (DT-174).
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Fig. 10 No. of taxies and total No. of samples.

= NIEEHR IR OREE 2 %55 T 5 Kl 2 B
L7.

51 Y3I2L—Y3 BF

SNy Y TOBRBEER LY I ab—Yared
B72002, HBELZKmIZEEGbEBE L T/ — FD
BoOWEZER, WEEOEOMORERZR, WOk
e LSRR, HBTFRRIEU T O X ) 1c8E L.
Bt ¥ — FOROREMERIE, ETND Y 7
T —OBEREE T — % € v b O T-Drive Data [31], [32] &
i > T#&H5E L7z, T-Drive Data i, dbiiiiN% &7 %
2008 FED 2 H 2 HH» 5 8 HOMWIRIZ, 10,357 5D Y 7 ¥ —
125 L7 GPS OWIEE TRk EnT—5ty b THh
%. GPS OMEHE XTI RS, FHTITTREB
ET623 A— MVORBCHEFEHRVIE SN TS, 7
NTOPWEMICIIMEBRDITZA, 27— ID b5
ENTWE, RFEBETIE, 2008452 H3 HD 0 K25 23
B2 39.90 FEA S 39.91 B, B#% 116.39 FEEA* 5 116.40
FEOXEIZGabey 7y —0ID #FH L. %%
TIZ, CORBIIREMIEGICHE L2 KEY) DB L £ 1 F
OXA—FMUVEFTHL. K10 12, TOXMEIZfFEHLET
¥y —DREBENE SN GPS DHIEBOHBRE*F L
72b0THL. HHIHNHEERL TS, Zo25,
BB D5 7 2 = DL w2 ERGh D,
HWEMEOEDEOMRIZERIE, [RTENOKE T -
TE L. FROFEOXBMORET — ¥ 2145 2 LS
T&Ehholz/zo, MHD 200842 H 3 HD 0 KRS 23
FF ISR (bR 35 BE 41.4 43, MR 139 FE 45.6 47, 1255 6.1
A—PV) THMEN 1RERBEZOSREH o7 2R
FHITMERLORM 2T 7)) v 7L — P %
WESTHHFROD, ¥ 3Ial— a3 YEBRTIITEOR
HNOFMOEDEELEL T L, A MEEORADOED
fi%, 62 HORKIROBICHE CEtHE L7fE L L.
COMIEAHHICE L T, KETRHD 6 FE5D2 A3 H

© 2014 Information Processing Society of Japan

DRIMRE % - 7o T FEBRIC L ) REBEANOEEDP /NS »
Z & ERERR L.

KRB L o — FOREEIE, FBRORECEi S
N7 SRR RR 2 & RRR =R IR 7ol e L7z, Bk
ML AFMEOKE 1T, 2 BOEBRTHEEDSM
A BEIRELL. COEBRTIE, MRREDEERET
0.160 & 0.596, AftansDEHERFAIL 1.66 Th o7z, Kk
BMADIT) PBRBEEL DD REVWETHo /2. 22T
RMARAEDIT ) DR LD W REL R DL L
2, 27— ID (BERt 4/ —F) TLIEED
INT A—F REDT. BRI, BRREDNNT X —F
1207205 0.8 DFPAD—FR3AI T, RfiRAEIZ 025 2D
HPA O —Rfor AT TR L7z, REREIZ Z DT X — 8 %
R &9 5 BB CMED 72 NTER L7z, Riffia
FNIZDINT A=Y 2 FERAL S HERIATY 7 —
ID I3 LT 12K L7.

Sy S v 7B THEELAEE L7 — 7 UETF
FL, EESOMBRY, BEHFELEW, 22T, —
EDY T 7L — NTHIE L72A OEHEX B E b
WL o7 rL— Mg, BEEOEEX EE)S D
RICREFEPFHELTHRE ST A L) IEEL
7z. 2N % Uniform sampling EIFR, 2512, ZEET
12, 1TREB S CKXEICEEDELBHRL ) — FO
FRLT Y FAICL D% RATHE LSRR L DI
L7, Z7% One sample & 5.

WRETFEDNT A= L L TLEREEREIZ0.95 12,
P L — N EFER 1 RRICERE L. BER
LU = FOBOTFHENICE LTI, MHEOORY I 2
L—2aryClEEBLT, ELWBHR LYY - FOoi
vlal—%Il5252kE LT

Ky Ialb—2aryFERTIE, 77— ol
ANCLE R 8T 7 4 v ZI3EHE D S BV TWw b, #HIFER
WL TIZABROMEE LTHABLTBY, [y 7 A—
V] OEHI—FEFO T AN ENETH D L%
ZTW5.

5.2 {EFEXFEIE

RFEFED, BEFE O 95%EHHIX FITEAY 0.5 BE LA % i
T LI T V- L2 SAO, Kl
OHMEMOEEXB 2R LSO E 11 TH L. #Hidfh
PIRE L, B G s R L Tnb., B, RETE,
Uniform sampling, © L T, One sample OfEF % F L T
W5,

One sample OFEFRIL, BREDOHEIZL > TEOEN S
REIHNTZMEESRIEL Tz, —h, REFHEL
Uniform sampling (ZLEAYIE LWHER R TH - 72, 2%
F: & Uniform sampling 1&, WE T 2 BHHML 4 —
FOBERS T, TRTOBER L ) — FIZH 4K

2197



RIS 25755 Vol.55 No.9 2190-2202 (Sep. 2014)

T
True value ——

8" Proposed ---x--- |
Uniform sampllng e Keet
One sample @

Temperature (Celsius)

Time
X 11 SR OBEEE DS FEX H
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