
IPSJ SIG Technical Report

1,a) 1,b) 1,c)

MCS

MCS IMASC IMASC

1

IMASC

IMASC

1.

MCS [1] [2] MCS

1 MCS MCS

1

Graduate School of Science and Technology , Keio Uniersity,
Yokohama, Kanagawa 223-8522, Japan

a) asai@mos.ics.keio.ac.jp
b) mizoguchi@mos.ics.keio.ac.jp
c) shigeno@mos.ics.keio.ac.jp

MCS

[3]

TSCM [4]

[5]

1ⓒ 2020 Information Processing Society of Japan

Vol.2020-ITS-80 No.11
2020/3/10



IPSJ SIG Technical Report

1. 2. 
4. 

3. 5. 

1 MCS .

TSCM

MCS

MCS

IMASC Incentive

Mechanism Considering Multi-Task Auction for Sustain-

able Cooperation in Mobile Crowd Sensing

IMASC

1

2 3

IMASC 4

5

2.

MCS

[5] [4]

MCS

8. 

1. 

4. 
※ 

2. 
3. 

5. 

6. 
7. 

2 TSCM .

[7]

( )

2.1

2.2 TSCM Trust Worthy Sensing for Public

Safety in Cloud-Centric Internet of Things

TSCM [4]

2 TSCM

2ⓒ 2020 Information Processing Society of Japan

Vol.2020-ITS-80 No.11
2020/3/10



IPSJ SIG Technical Report

3 MCS

2.3 IMSM Incentive Mechanism for Sustainable

Cooperation in MCS

MCS IMSM [8]

IMSM

2.4 MCS

MCS MCS

3 MCS

MCS

3. IMASC

IMASC Incentive Mechanism Con-

sidering Multi-Task Auction for Sustainable Cooperation

in Mobile Crowd Sensing

3.1 IMASC

IMASC

MCS

4 IMASC .

IMASC 3

�

�

�

4 MCS IMASC IMASC

MCS

TSCM [4] 3

1.

2.

3.

2

3ⓒ 2020 Information Processing Society of Japan

Vol.2020-ITS-80 No.11
2020/3/10



IPSJ SIG Technical Report

3 TSCM IMSM

1 2 3 IMASC

MCS

3.2 1

2

1

i

m b′mi

b′mi =

{
0 (Nwi � X)

bmi (otherwise)
(1)

bmi (bmi � 0) i m

Nwi i X

i m b′mi

b′mi =

⎧⎪⎪⎨
⎪⎪⎩
− bmi

1−Z × (NLi

Np i
− Z) + bmi (Rm

i � Y and
NLi

Np i
� Z)

bmi (otherwise)

(2)

bmi (bmi � 0) i m

NLi i Npi

i Nwi

Np i
i

Y Z 0 1 β 1

3.3

IMASC

t i

R′newi (t)

R′newi (t) =
ci(t)

Nwi(t)
× γni(t) (3)

ci(t) t i

Nwi(t) t

i ci(t)
Nwi(t)

ni(t)

t i

Nwi(t)− ci(t) γ 0 1

γ

t i

R′i(t)

R′i(t) = kR′newi (t) + (1− k)Ri(t− 1) (4)

R′newi (t) t

i R′i(t− 1) i

k k

3.4

IMASC

i m

Um
i

Um
i = υm − b′mi

R′i
(5)

υm (υm � 0) m b′mi
(b′mi � 0) i m R′i
(0 < R′i � 1) i

i m

ρmi

ρmi =

{
bmi (bmi � Um

i )

Um
i (otherwise)

(6)

υm (υm � 0) m b′mi
(b′mi � 0) i m R′i
(0 < R′i � 1) i

i m ρmi i

m bmi .

i m

Pm
i

Pm
i = υm − ρmi (7)

υm (υm � 0) m ρmi

4ⓒ 2020 Information Processing Society of Japan

Vol.2020-ITS-80 No.11
2020/3/10



IPSJ SIG Technical Report

i m

Maximize
∑

(i,m)∈S
Pm
i

subject to

{
Um
i > 0∑
(i,m)∈S ρmi < BUDGET

(8)

S

, Pm
i i m

, Um
i i m

ρmi i m

4.

IMASC

Qualnet7.4 [9]

TSCM IMSM

TSCM

4.1

1000m × 1000m

975 MCS

750

30 45 5

1

1

30 1

100

300m

( ) 1 5 5

( 1 5)

1

[4], [8]

MCS

IMASC

1 .

600

: Nu 975

1000 m × 1000 m

100 m/

100 /10

300 m

30 /

5 /10

0.7

1 3000

1 /10

m : υm [1, 2, 3, 4, 5]

i m : bmi [1, 2, 3, 4, 5]

2 IMASC .

1 2 : X,Y, Z (10, 0.75, 0.5)

3 : γ 0.8

4 : k 0.5

2

50% , 70% , 90% 3

1 5 5

15

50%

1 (50,1) 1

4.2

IMASC

• PU

• G

• N(x, y)

(x, y)

5ⓒ 2020 Information Processing Society of Japan

Vol.2020-ITS-80 No.11
2020/3/10



IPSJ SIG Technical Report

578.1

129.6

736.0

0.0

100.0

200.0

300.0

400.0

500.0

600.0

700.0

800.0

TSCM IMSM IMASC

5 .

0.726 0.768 0.779

0.000
0.100
0.200
0.300
0.400
0.500
0.600
0.700
0.800
0.900
1.000

TSCM IMSM IMASC

6 .

4.3

5

IMASC 3

IMASC

736.0 TSCM 157.9 IMSM

606.4

4.4

6

IMASC 2

IMASC

TSCM 5.3pt IMSM 1.1pt

4.5

7

TSCM 3

IMASC

1

0
200
400
600
800

1000
1200
1400
1600

TSCM

IMSM

IMASC

7 .

90%

90%

5.

MCS

IMASC IMASC

MCS

IMASC IMASC 90%

TSCM 5.3pt IMSM 1.1pt

TSCM

157.9 IMSM 606.4

IMASC MCS

JSPS 17KT0082

[1] L. G. Jaimes, I. J. Vergara-Laurens and A. Raij, ”A Sur-
vey of Incentive Techniques for Mobile Crowd Sensing,”
in IEEE Internet of Things Journal, vol. 2, no. 5, pp.
370-380, Oct. 2015.

[2] Bin Guo, Zhu Wang, Zhiwen Yu, Yu Wang, Neil Y. Yen,
Runhe Huang, and Xingshe Zhou. 2015. Mobile Crowd
Sensing and Computing: The Review of an Emerg-
ing Human-Powered Sensing Paradigm. ACM Comput.
Surv. 48, 1, Article 7 (August 2015), 31 pages.

[3] S. Zaman, N. Abrar and A. Iqbal, ”Incentive model de-
sign for participatory sensing: Technologies and chal-

6ⓒ 2020 Information Processing Society of Japan

Vol.2020-ITS-80 No.11
2020/3/10



IPSJ SIG Technical Report

lenges,” 2015 International Conference on Networking
Systems and Security (NSysS), Dhaka, 2015, pp. 1-6.

[4] B. Kantarci and H. T. Mouftah, ”Trustworthy Sensing
for Public Safety in Cloud-Centric Internet of Things,”
in IEEE Internet of Things Journal, vol. 1, no. 4, pp.
360-368, Aug. 2014.

[5] Yang, Dejun and Xue, Guoliang and Fang, Xi and Tang,
Jian, ”Crowdsourcing to Smartphones: Incentive Mech-
anism Design for Mobile Phone Sensing”, Proceedings
of the 18th Annual International Conference on Mobile
Computing and Networking, 2012, pp.173-184,

[6] Kawajiri, Ryoma, Shimosaka, Masamichi, Kashima,
Hisashi, Steered crowdsensing: Incentive design towards
quality-oriented place-centric crowdsensing. UbiComp
2014 - Proceedings of the 2014 ACM International Joint
Conference on Pervasive and Ubiquitous Computing,
2014.

[7] Y. Zhang, N. Meratnia and P. Havinga, “Outlier Detec-
tion Techniques for Wireless Sensor Networks: A Sur-
vey,” in IEEE Communications Surveys and Tutorials,
vol. 12, no. 2, pp. 159-170, Second Quarter 2010.

[8] , , , ”

”, , Vol.61, No.2, 2020 2
.

[9] SCALABLE, Qualnet-Network Simulation,
https://www.scalable-networks.com/qualnet-network-
simulation(Feb, 2020 accessed).

7ⓒ 2020 Information Processing Society of Japan

Vol.2020-ITS-80 No.11
2020/3/10


