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Figure 1 Clock auction-based mobile crowdsensing model
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Figure 5 Impact of POI scale

PrfE G b T, oA P e] DL 25 T £ 1) POT i,
MCCA B S (% T Truthful Greedy, Jf %3 OPT,
& 5(b) Al %1, OPT Fl MCCA #BJL Al fE b fdi ] 5¢
WA B AR IBCE RANH ; & POI 593 £ | Truth-
ful Greedy H1H V( {i} | &) /b, KB, FHHEE
(9 P RS AT R A AR A, L 5 (e) W LLE H MC-

S 3k
[1] WANGE, YANG Y J, WU J, et al. An efficient predic-

tion-based user recruitment for mobile crowdsensing[ J].
IEEE Transactions on Mobile Computing, 2018, 17(1) .
16-28.

[2] KONG X J, LIU X T, JEDARI B, et al. Mobile
CA By IAT I 6] 2 2K T Truthful Greedy, 1fif H. ik crowdsourcing in smart cities; technologies, applications,
POL Bt 38 3 Fh 5500k 09 P AT 1) 8] 358 BT b7, and future challenges[ J]. IEEE Internet of Things Jour-
B2 E 22 P B FA W B 5 m, MCCA il i nal, 2019, 6(5) : 8095-8113.
argmax_ 4 sus, ) V(i1 s) e Th bRk 35 B R H [3] SUHAG D, JHA V. A comprehensive survey on mobile
IS ,i,‘/ﬁgj POT % i A1 5% ’ N, BIAKRE ’ crowdsensing systems [ J ]. Journal of Systems Architec-
P N ture, 2023, 142. 102952.
MCCA ZEHATAL R LB BT Truthful Greedy, [4] ZHANG ] X, ZONG M Y, VASILAKOS A V, et al.
5 zél:i/e UAYV base station network transmission-based reverse auc-
tion mechanism for digital twin utility maximization[ J].
A SCEE X B Bl BE R BT 55 4y Bl b P B L IEEE Transactions on Network and Service Management,
EOI R S U A € ik o SR S e i 2024, 21(1) : 324-340.
LT B2 09 MCCA HLE . MCCA B4 FH P 3w [5] SONG Y W, JIN H M. Minimizing entropy for
252 U {8 1) 7 i AT A 4 B . i 2152 By 23 5 32 1] i crowdsourcing with combinatorial multi-armed bandit[ C ]/
N — . IEEE INFOCOM 2021 - IEEE Conference on Computer
ﬁcciﬁ‘% PR E%‘ ?FA E/‘{[E‘LH# - xT ,EE %?’)’@E " Communications. Piscataway: IEEE, 2021, 1-10.
LSRR S RS S st [6] LIYL, XIAO HP, QIN Z, et al. Towards differentially

b T LU T AR A B 9 5 R gt
S RGP o C rp AT g D R AU JR AT 0 B
L 5E i 937 5 B BE RS KON iSO

private truth discovery for crowd sensing systems[ C] //
2020 IEEE 40th International Conference on Distributed
Computing Systems (ICDCS). Piscataway; IEEE, 2020.



92 N K F F W (T %R 2025 4

1156-1166. [14] LI S W. Obviously strategy-proof mechanisms[ J]. Amer-
[7] HUAI M D, WANG D, MIAO C L, et al. Privacy-aware ican Economic Review, 2017, 107(11) . 3257-3287.
synthesizing for crowdsourced data[ C]//The 28th Interna- [15] BALKANSKI E, GARIMIDI P, GKATZELIS V, et al.
tional Joint Conference on Artificial Intelligence. Macao: Deterministic budget-feasible clock auctions [ EB/OL ].
IJCAI, 2019, 2542-2548. (2021-07-21) [ 2025-01-03]. https://arxiv. org/abs/
[8] ZHANG J X, ZHANG Y, WU H, et al. An ordered sub- 2107.09239.
modularity-based budget-feasible mechanism for opportun- [16] MASHAYEKHY L, NEJAD M M, GROSU D, et al. An
istic mobile crowdsensing task allocation and pricing[ J]. online mechanism for resource allocation and pricing in
IEEE Transactions on Mobile Computing, 2024, 23(2) . clouds[ J]. IEEE Transactions on Computers, 2016, 65
1278-1294. (4): 1172-1184.
[9] KAGELJ H, HARSTAD R M, LEVIN D. Information [17] MYERSON R B. Optimal auction design[ J]. Mathemat-
impact and allocation rules in auctions with affiliated pri- ics of Operations Research, 1981, 6(1) . 58-73.
vate values: a laboratory study[ J]. Econometrica, 1987, [18] SINGER Y. Budget feasible mechanisms[ C]//2010 IEEE
55(6) : 1275. 51st Annual Symposium on Foundations of Computer Sci-
[10] MILGROM P, SEGAL I. Clock auctions and radio spec- ence. Piscataway: IEEE, 2010, 765-774.
trum reallocation [ J ]. Journal of Political Economy, [19] LUST T, TEGHEM J. The multiobjective multidimen-
2020, 128(1) . 1-31. sional knapsack problem: a survey and a new approach
[11] XIONG H Y, ZHANG D Q, WANG L Y, et al. EMC3; [J]. International Transactions in Operational Research,
energy-efficient data transfer in mobile crowdsensing un- 2012, 19(4) : 495-520.
der full coverage constraint[J]. IEEE Transactions on [20] FERRAIOLI D, VENTRE C. Obvious strategyproofness,
Mobile Computing, 2015, 14(7) . 1355-1368. bounded rationality and approximation [ J]. Theory of
[12] ZHANG J X, WANG Z M, WU H, et al. Ordered subm- Computing Systems, 2022, 66(3) . 696-720.
odularity-based value maximization of UAV data collection [21] NEJAD M M, MASHAYEKHY L, GROSU D. Truthful
in earthquake areas[ J]. TEEE Transactions on Network greedy mechanisms for dynamic virtual machine provisio-
Science and Engineering, 2024, 11(5) ; 4886-4897. ning and allocation in clouds[ J]. IEEE Transactions on
[13] DUTTING P, GKATZELIS V, ROUGHGARDEN T. The Parallel and Distributed Systems, 2015, 26 (2): 594 -
performance of deferred-acceptance auctions [ J]. Mathe- 603.

matics of Operations Research,2017,42(4) :897-914.

A Budget-feasible Clock Auction Mechanism for Mobile Crowdsensing Tasks

ZHANG Jixian"?, HONG Jinliang'

(1. School of Information Science and Engineering, Yunnan University, Kunming 650500, China; 2. Yunnan Key Laboratory of Intelli-

gent Systems and Computing, Yunnan University, Kunming 650500, China)

Abstract; In response to the issue of traditional incentive mechanisms that required users to disclose personal value
judgments in advance, potentially leading to privacy leakage, a mathematical model for mobile crowdsensing was
established, to clarify key factors such as sensing tasks, value functions, budgets, and user benefits. Then, an
MCCA mechanism based on clock auction was proposed to effectively address privacy leakage. The mechanism con-
sisted of an initial allocation pricing phase and a final winner determination phase. Both could effectively protect us-
er privacy. Theoretical analysis demonstrated that the MCCA algorithm satisfied all requirements of truthfulness, in-
dividual rationality, budget feasibility, and efficiency. In the experimental section, MCCA was compared with ex-
isting algorithms from the perspectives of use scale, budget scale, and POI scale. The results showed that MCCA a-
chieved comparable value gain to existing algorithms while significantly improving execution efficiency and success-
fully preventing user privacy leakage.

Keywords: clock auction; mechanism design; mobile crowdsensing; task allocation; budget feasibility



