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A New Effective Mobile Crowdsourcing Control Scheme Based on
Incentive Mechanism

Park Kwang Hyun® - Kim SungWook™

ABSTRACT

In this paper, we design a new mobile crowdsourcing control scheme based on the incentive mechanism. By using a novel
incentive mechanism, mobile nodes can get the maximum payoff when they report their true private information. As mobile nodes
participate in the overlapping coalition formation game, they can effectively invest their resource while getting the higher reward.
Simulation results clearly indicate that the proposed scheme has a better performance than the other existing schemes under various
mobile crowdsourcing environments.
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Fig. 1. Coalition Selection Structure
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Algorithm 2.

1. Each node initialize their resource wv;, cost
b;, expected payoff ui(b(i,p)) and time T

2. Initialize starting coalition structure
I'(t) = (¢, (1),t,(1),... t,(1)) based on distance
3. Each node calculate their expected payoff
Ui(b(i‘,p)) from their current coalition tp(‘t)A

4. Each node calculate expected payoff
u; (b(i_’q)) from all another coalition tq(r) in
their communication range

5. If t,>,1, and node i doesn't affect minimum
task criteria of coalition tp(‘lt)

6. Then node i move to coalition tq(‘t) and
update their resource v; as (v; —v;f%(b;))f2(b,)
7. If node i have resource remainder, go to 4)
8. Update time T and location information of
node i and go to 4) W

4. M5 B3}

ol oM & w=aolA Ak JAMEFH w7 F 7
e A8 2utd AgeEay 840dAM 9 Aes AEd
oS Fste] 7|Eel EAlste B ZIWMED vl o)&
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Table 1. System Parameters

System parameters Value
number of mobile node 50
number of coalition 20
network size 100mx100m
range of communication 20m
number of simulation runs 100
maximum node capacity 20
minimum value-cost ratio 1

123 456 7 8 91011121314151617 1819202122 2324135126

Fig. 6. Payoff Growth By Time Flow

rir
olN
e
re
ot
ot
ox,
N
i
2

fo

[o
off
:Oé‘



r

- AN AMCRACAO

Node Index

e CS-MECH —e—Proposed Mechansm Transfer

Fig. 7. Payoff Comparison With Proposed Mechanism

g Proposed Mechansm e CS-MECH

me

Fig. 8. Payoff Comparison With Application of Overlapping
Coalition Formation Game

mlmﬁ;m
b H
ox ——
\ImQ
- N
WS

1o
=

o
> o
T
- g
o ok
A
e
oo
iz

Ho
-
fr
2
X I

S,

o ¥
o
ol
rlr
b
I
N

A= A o [

I
o
o
rir
ok
7
o
=
:?1:1'
2
2
ol
ol
32

off o 41 T
rl

e o N o2 W
oX,
o
fd
i)
ol
s
=
'S o
offt
[
o
&
o,
rr
oL
Ho
=
lo
N
NS
o

(o2 D‘-L{
ol
ol
s
re
ot
o
o
N
N
ol

q
SIS
tlo

>

N
O

o
af

!
o
ot

T
o dlo
X
°,
o
2
oo
oo o
o
u
X%

o i
& oL
o gy

ot ofN 2
oo T

ke
ox
=

¥, & H1o

¥t g jo

3o
Bk

2
—
o
o

~
o
o x2 &2

_Bi-_n

c
o
i
2

R

F—?L}.UJW_Q‘%J&
0w % o o

(M oox 24
off fr 2 = rQ I oox B

N

S

o

o
e
BE o

N

E —-

o & o ¥
e

y rlo

Iz

o}

%

22

N, o F
o
o
b4

N

Ao,
ofr

o

2 0o oo T

o N\
—~
@t

=

ol

2
=
f
o R
e 2
©®
~
N

p
N
i)

[

CIMIEIE DHALISO 7Igtet 22Xl 0]

oM
|
u
H0
n
B>
0=
~
0
2
]
rot
[O
4
-

References

[1] S. Yang, F. Wy, S. Tang, X. Gao, B. Yang, and C. Chen, “On
Designing Data Quality-Aware Truth Estimation and Surplus
Sharing Method for Mobile Crowdsensing,” IEEE Journal on
Selected Areas in Communications, Vol.35, No.4, pp.832-847,
2017.

[2] H. Li, K. Ota, M. Dong, and M. Guo, “Mobile Crowdsensing
in Software Defined Opportunistic Networks,” IEEE
Commun. Mag., Vol.55, No.6, pp.140-145, Jun. 2017.

[3] W. Wu, W. Wang, J. Wang, X. Fang, Y. Jiang, and J. Luo,
“Incentive Mechanism Design to Meet Task Criteria in
Crowdsourcing: How to Determine Your Budget,” IEEE J.
Sel. Areas Commun., Vol.35, No.2, pp.502-516, Feb. 2017.

[4] Y. Lim, “Alternating Offers Bargaining Game and Wardrop's
User Equilibrium,” Korean Society of Transportation, Vol.23,
No.5, pp.37-45, Sep. 2005.

[5] T. Wang, L. Song, Z. Han, and W. Saad, “Overlapping
coalition Formation Games for Emerging Communication
Networks,” IEEE NETWROK, Vol.30, No.5, pp.46-53, 2016.

[6] S. Kim, Game Theory Applications in Network Design, IGI
Global, 2014

[7] D. Yang, G.Xue, X. Fang, and J. Tang, “Crowdsourcing to
smartphones: Incentive mechanism design for mobile phone
sensing,” Proceedings of the I18th Annual International
Conference on Mobile Computing and Networking, pp.173-
184, 2012.

[8] X. Gan, Y. Li, W. Wang, L. Fu, and X. Wang, “Social
Crowdsouring to Friends: An Incentive Mechanism for

Multi-Resource Sharing,” IEEE Journal on Selected Areas
in Communications, Vol.35, No.3, pp.795-808, 2017.

[9] L. Qi, W.Dou, W.-Wang, G. Li, H. Yu, and S. Wan, “Dynamic
Mobile Crowdsourcing Selection for Electricity Load
Forecasting,” IEEE Access, Vol.6, pp.46926-46937, 2018

[10] X. Zhang, Z. Yange, and Y. Liu, “Vehicle-Based Bi-Objective
Crowd sourcing,” IEEE Transactions on Intelligent
Transportation Systems, Vol.19, No.10, Oct. 2018.

[11] L. Wang, Z. Yu, Q. Han, B. Guo, and H. Xiong, “Multi-
Objective Optimization Based Allocation of Heterogeneous
Spatial Crowdsourcing Tasks,” IEEE Transactions on
Mobile Computing, Vol.17, No.7, July. 2018.

[12] Y. Wu, B. Wang, and K. J. R. Liu. “Repeated Spectrum
Sharing Game with  Self-Enforcing  Truth-Telling
Mechanism,” MIUR and FP7 in the framework of the PRIN
SESAME and PrimeLife projectsin Proc. of IEEE
International  Conference on Communications ICC08,
pp.3583-3587, May. 2008.

[13] B. Di, T. Wang, L. Song, and Z. Han, “Collaborative
Smartphone Sensing Using Overlapping Coalition Formation
Games,” IEEE Trans. Mobile Comput., Vol.16, No.l,
pp.30-43, Jan. 2017.



8 JEMEED==Al/dFH H S ALY XeH M1=(2019.

st 2 3
https://orcid.org/0000-0003-1567-377X
e-mail : kd98189@naver.com
20159 M7Z3dietal 77 2 gtk (SHAh
2018 Mgt 35 EE 3T (A A
20183 ~3 A A EeH

YA ER&DAIE A+
BAEoF Al B o] &3 A= 24 7

A s =
https://orcid.org/0000-0003-1967-151X
e-mail : swkim01@sogang.ac.kr

19934 A7l ekaL Azt

1995 A skar A 2HA AL

20031 Syracuse University, Computer

Science ¥HAb



