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Abstract: With the widespread popularity of sensor-rich mobile devices, such as Android phones and iPhones, crowdsensing networks
have attracted enormous attentions from researchers recently. Mobile devices, carried by people in their daily life, move randomly in
monitoring areas and acquire environmental sensing data. However, it is an arduous task to design an efficient data gathering approach for
crowdsensing since the movements of mobile devices are difficult to predict. In this paper, a location based data gathering scheme for
multi-sink crowdsening networks is proposed. First, a selection method based on multi-objective decision-making is presented to find the
optimal sink according to the distances, connection durations and encounter probabilities between mobile devices and sinks. Then,
inspired by PeopleRank algorithm, a location based sensing data forwarding algorithm is presented to optimize the data forwarding
strategy. Furthermore, the feasibility and effectiveness of the proposed scheme are validated through a series of experiments employing
opportunistic network environment simulator. The results show that the proposed scheme not only improves the transmission rate of
perception data but also has lower cost and forwarding delay than the existing methods.
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Sink.
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Table 2 Node i meets node j,k
F2 Wi kMG

Node Time Location Next location
i T1 Lo NULL
j T1 Lo Lp
k T1 Ly Lc

TR B R e 0 BT, B P T b A5 1) B2 AR U 1 — Bk b ) B2 IO R v oK
AN B R g e AN (12)~2R(14) A 5 KT 55 Frode TS 2 2

Fnode =S,,Ly € BestSink (12)
Fnode =S, ,L, € BestSink (13)

Sink,,  Pop(Ly) > Pop(L,)

— J ¢
FnOde_{Sinkk, Pop(L.) > Pop(L,) (14)

2 PeopleRank Jii 5, A4 Hh B 2l A ST R A AT IR Bt e ok SR, R AR R Bz

Location Based Data Forwarding Algorithm.
Input: S;meets S;and Sk
Caculate:
Next Location(S))=Lg
Next Location(Sx)=L¢
Caculate Pop (Lp);
Caculate Pop (Lc);
then Fnode=S; send data to S;
Else If L is Sink;
then Frnode=Sk send data to Sk
Else If Pop (Lg)>Pop(Lc)
then Frnode=S; send data to S;
Else If Pop (Lc)>Pop (L)
then Frnode=Sk send data to Sy
End;
Output: Fnode.
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i DL WKT SO 77 20,30 LINESTRING # 5X N IRT A AR BR T 1l — 4% 58 48 11 B 438 i 2 ONE B 48°F 5 A
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SR, 3 A B AR Sink AR R — AN IO v BN O D AR . AU TR A e R R T AR
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Fig.3 The distribution of interested locations and Sinks
K3 i dr b B H Y Sink 237
Table 3 Simulation setting

F3 BWHE

ZH Bl
Scenario time 12 000 S (12h)
Scenario.updatelnterval 0.1
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Fig.4 The comparison of the transmission success rates
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