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Abstract: Participatory Sensing enables us to build a large platform for wide-area sensing by utilizing cell-
phones as sensor nodes. One of the main problems in the participatory sensing is energy consumption on a
cell-phone because of its battery. Piggyback Transport Protocol (PBTP) reduces the communication energy
in the participatory sensing. Because of the inactivity timer and traffic burstiness, a cell-phone has some
idle periods when it keeps the wireless connection but does not communicate. PBTP uploads the sensor data
in these idle periods and improves the utilization efficiency of the cell-phone’s modem. The paper evaluates
the energy efficiency of PBTP under 3GPP TR 101.112 traffic model by simulation. The result shows PBTP
reduces energy consumption compared to the previous work especially when the frequency of user commu-
nication is high and the size of sensor data is large. The paper also describes the implementation of PBTP
which realizes the traffic control without changing the existing applications except for participatory-sensing
applications and evaluates the influence on the user’s communication using the actual cell-phone. The re-
sult represents PBTP decreases the latency of the user’s communication while uploading the sensor data in
parallel.
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Fig. 2 Power consumption during 10 KB transfer.
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N: the number of sensor data in queue
ti: generation time of each sensor data
D: the deadline of transmission
r: the constant parameter in PBTP (0 < r < 1)
Tiqie: the idle timeout value
while (true)
wait (N > 0)
wait ((detect a user’s packet) || (¢t — 122’1]\]{&} > D))
if (detect a user’s packet)
if (t — 1£r;i_<nN{ti} <rD)
repeat
t;qie = the idle time of user communication
if (tiqie < Tiate) upload data
else stop upload and break
until (N == 0)
else upload all the data
else if (t — 12?1\7{“} > D) upload all the data

end while

3 PBTP OT7 )T XL
Fig. 3 PBTP algorithm.
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Fig. 4 Change of active period length due to transfer size.
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0 if Tﬂ —-T,<0
ton,inter(x) = T[j -7, if0< T[} T, < tsend(-T)
tsend(z) otherwise.

(4)

final inactivity period TT v 70— R&47- 25461,
U= 5 OFREIC X o TRIFRYINT £ TORMAEIR S
NB 72D ton, fina(z) 1FUT L% D,

= tyena() (5)

DEDEFLVEDPS GDD 7+ 2 HWTHIE 24T 72
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3.2 FFEVIETIL
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10111227 D by 7 EF IV E#ETT 5.
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BEIIEED packet service session 7> HRHER S, packet
service session & 1 DLL LD packet call 7257 4. packet
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D ST DA D . packet call \ZHEELD packet 2%
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FAET 55, ZOMIMNCHL7z0RY IaL—vary
TIEZE L2\ packet call DE IV prpe £3 5.

&1 GDD 74 YIZBULHBREIET NG A=Y
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sessions in environmental monitoring application.
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