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Anti-greedy incentive mechanism for mobile user recruitment in crowd
sensing

JIANG Wei—jinT, LIU Xiao-liang

(College of Computer and Information Engineering, Hunan University of Technology and Business, Changsha 410205,
China)

Abstract: With the popularity of crowd sensing, the problem of recruiting the best perceptual information providers
at a reasonable cost has become more important, but the greedy nature of mobile users pursuing high returns will
make recruitment costs high. For this reason, a method is proposed. The incentive mechanism for group intelligence-
aware recruitment is to iterate all possible groups through the attributes and task details of the mobile user. Then, we
evaluate the generated random initial group, delete the group that violates the task constraint, and calculate the quality of
information (Qol) ratio of the remaining groups. The group will go through the roulette process to select candidates from
the current group for the evolution process, the selected group will be crossed, and members will be randomly exchanged
between the groups. Finally, the mutation is proceeded, in which the members of the group are replaced randomly, and
the group with the best Qol ratio is selected from the solution set to solve the tendency of mobile users overpricing
data to increase profits. The proposed incentive mechanism includes selection and payment mechanisms, which avoids
the greedy nature of mobile users in the selection process. The effectiveness of the incentive mechanism is proved, by
comparing it with the existing team recruitment framework methods, and comparing the experimental data set with the
original model.

Keywords: group intelligence perception; incentive mechanism; information quality; user recruitment; mobile users;
genetic algorithm
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S AL BN B SRR, ] SR A% B 28 10
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EH.
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WeEBEENTFXENEE R —TFXEFFE D
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78 i B X A
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FEEON AT SERFEIIR (R K4S, SF, (s) BB
iR RS HRAR IR, o AR 2255 7. RIB K5
1 ¥ 70 Fos AR T FT 25 JE8 A% A (1 4 Hh SRR S 14
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TE AN [ B P 55 A SRR T E B T B SR AR
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SF(G) = >

jE€requiredsensors
4) T4 AE 7T (RE): MR 45 145 B3 52 A 960 4% BE 0 1F
A AR 1 AR T AR BE 0. e B BT S SRR

AL, BY
G) _ <l > ZRE2> > efa(individual RE). (16)

*QEQOIVI‘ﬁjjJ: S AN JEPE IR YA 4E, B
Q(G) = wy - ¢(G) + wy - d(G)+
3+ SF(GQ) + wy - RE(G),

sz 1. 7)

L_Ltbiﬁﬁ? Qol (1 14, 1% $ B A 4 Qol 1
FR R PATAT S KENHEG SR LEEARATE ]
BE A 20 P 14, DR 1h SR P 3ot v SR Al e A 1A
M. N T AR AT R L& LT GRS. 5k 1
IR TR B S R B EE, B 3 X B
2.

BiE1 SulikeEsEas.

4 \: WorkersData, Task;

%t : WorkersGroup, Cost.

1R NFe 5l FH - s AT 55, it 3 B 1) # 30
J A BA R R A

1) B + { }; IB¥ &M RI# 30 P e HE
AR A

2) Seed<— { };//Seed fRAZHIL P F

3) for GS = 1 to MGS do /34 K/NEL BT 5E X
{14 f5 A B i

4) G+ { L IIGFRIRBMBE =

5) bestG<«— { }; //bestG R~ 4 A4

6) bestQolRatio0; //bestQolRatio 7 7~ i

SF(G,s;). (15

£ Qol L
7) G < initialPopulation (WorkersData, GS);
//initialPopulation 7~ #] 46 4]
8) if Seed # { } then
9) G + G+ Seed,;
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10) end if 21) end if
11) while Qol bt 5 A WSk H AL B i Ki% 22) end for

XL do

12) for g € G do /1g )& T HKG

13) if violated(g, Task) then

14) G+ G —g;

15) continue;

16) end if

17)  tempQolRatio <  CheckQolRatio(g);
/1 tempQolRatio H T f#fifi I i} QoI L2

18) if tempQolRatio > bestQolRatio then

19) bestG + g;

20) bestQolRatio +— tempQolRatio;

23) P <rouletteWheel(G); /56 %L 1% £&

24) C <+crossover(P); /15 HIEH G X

25) G «+mutation(C'); /37 FLFEAE ¢

26) end while

27) B < B+ bestG;

28) Seed + Seed + findGoodMember(); /¥ &
T& [ AR E AR N 2 Seed

29) end for

30) WorkersGroup = findGroupMaxRatio(B);

31) Cost = findGroupCost(WorkersGroup);

32) return WorkersGroup, Cost

Gﬁﬁ)\: WorkersData, Task>

v

P« rouletteWheel(G);
C < crossover(P);
G <« mutation(C);

N B < B+ bestG;
"| Seed < Seed +findGoodMember();

B<{}h
Seed —{};

A 4

bestG < &:
BestQolRatio < tempQolRatio;

WorkersGroup = findGroupMaxRatio(B) ;
Cost = findGroupCost(WorkersGroup):

tempQolRatio > bestQolRatio?

A 4

Gﬁﬁ H: WorkersGroup, COSD
N

718 ¥ 45 4

G—1{}
bestG < { };
bestQolRatio « 0;
G < initialPopulation(WorkersData, GS);

G« G+ Seed

Qol L&A Ik &&
Ak B e KA IR HL?

118 34 4

N

TR 45 5k

3 BERE

SRR R 3 P )& PR AV 55 VRIS
BAE RN, kBN 1 IT IR B BT A 7 RE 144
KA, BB TIE SCHIFR. XT84 AR, #f e A
i A A LD 46 [T 4, SR i VAl X 26 AT i, 72 3
B 3 S A 95 240 SR 0 FELARS, I SRR 4R 1 Qo L
SRR G, Bk 2 SRR Fr, AR A
2T AR o B s NBEAT REACRE P B R 2,
2 IR B Qo Eb 3 iRy, %8 AL W 1% 3% O ML & it

. 0 R A R e A2 X AR AT TR BE R A 5 Al 57,
B Ja REAT RALS AR, %3 AR B AL 9 LA P B . B
SRR, BB R AR E R Qol bE R 4% 1k 42
. BT B R B BRI 2R 4R (B) R 5
IE S VR N LA B v A AR Qo B (1 AU 7 R A, o
RIS T — UOEARII R 7. e, I TR TT S 46
T £ B A B £ Qol ELA (i A, il 5 SR i R
[B1# 51 F 7 AR i .
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32 HEXES

ARATHRAE— AU B R A5, DA B BT PR AE S T
VEJE B, {7 B 000 R B X 35 (Aol) A 5000 m
x5 000 m, 73 A 25 MR P AR 55 TR N 75, # 3 H
FUN6.

RK1FHERTHIHPIEER, B4 2R 7047
7E Aol H (¥ 43 A5, B T # 3 F P N H/b, 15 48 F i 4%
VAR L, BT A R RE I 144 00 e R A e A i 3 1A
. B R 7 b W E 8 6 RSB PR A (b =
9.833). 7E 43T GRS(3X (17)) i QoI i+ 5 &, Al LAF H
Qol A R AR B 2. [RIHE, 8 T 3E4T bE A BATHEE Qol
be 2, nl R 2 S R R PR AR

c(G).
f(C(G)) = e (18)

W, 1R (2) T E SUTHE QoI b,

*1 BIAFHEE

D PPNl PRI ES A
1 0.90 0.92 9
2 0.92 0.94 9
3 0.94 0.93 11
4 0.87 0.89 9
5 0.77 0.97 12
6 0.93 0.93 10

1.5 <
2
1.4
6.
= 1.3
E 5
1.2 4 3o
1.1 I
1.0
1o 1.1 12 13 14 15
X/10°

4 Aol HHIBEIA P

LT A AT Re A 2 )5, Bt 5 £ QoI L2
BREFE NG = {1,2,3,4,6}. iZFMA 5 4 & R4l
B, HE R 0.610 6 1K Qol, FiA Y 47, 3X T Wk 75 Qol Lt
YR

(|2
C(G G 5
R(G) = f(Q((G))) =@ = 0.6136 —5.0212.
B — 12, BT 83 H - B 45 1 Qol
0.614 6, Bl A<y 59, TEAE 55 T 536 BBl N, (H 2 2R N iR
FEHL Qol 45.102 2. [A] i, #4484 42 ] 401 Qol ) 14
INAMEAFIG I RRAR, I8 T 56 1 HR AT %

ZAELE )28 2 5 ) Hf e B s F P 10 L. B sh H
FUT R FE A2 RSB P 12 e [ A ) i 5, A
WAL NT, = 9. AIEBEA M 1(R(G)) &t

A B AR AR S RS Bl F P 2 10 AR, SR AL Lo
5.048 7. B, A H 2 1 BTk A R
N(W) = R(G) - R(G) =
5.0487 — 5.0212 = 0.0275.
e, sl P e THRIFEAN
Py =T+ Ny(W)-b=
9 +0.0275 x 9.833 = 9.2704.

B 1L R, 2 R T TR LA b BT 2
B P 8 AR s H S BRAh, PR Ayt AN 2 B
MR R 0L, A MRCEIE AR T %5, 76 GRS (5L T, K
ARG = {1,2,3,4,5,6}, N E &M=t
1Qol (0.614 6). 24 T ELI P M 75 v BTk & 201, B ik
GRS {4 i1 5 2 15045 B 4 T3] f 4 SRS 28, i — ) A%
1A FE T Qol i Btk ke T+ DTk, an T

1 1
Ny (W)= —— — ——. (19)
QG) Q(G)
Fz2 HEEAGMBHALIEA
D BA R(GQ)  No(W)  H4H
1 9 5.0487 0.0271 9.2704
2 8 5.2805 0.2590 10.5497
3 11 5.0487 0.0272 11.2704
4 9 5.0487 0.0272 9.2704
6 10 5.0487 0.0272 10.2704
B AT & 61.5634

RIPEIR TN LGRS FER1G 1 T
PR AT LA L AR 5 A iR e, R A/ B A
I /b BRI, 75 GRS S A 5l - w] LUK i
JEA LA A,

%3 GRSHMBENAA,ILE

ID A R(G) N, (W) &5
1 9 0.5956 0.5919 95103
2 8 0.594 1 0.056 1 8.5516
3 11 0.5943 0.0556 11.5467
4 9 0.6032 0.0308 93029
5 12 0.6106 0.0107 12.1052
6 10 0.5943 0.0556 10.5467
RIATEH 69.9087

33 HELZR

9 T E BT B AL (A O, R S R UG
GRS AL FEAT A, %A 1Y 2% 18 183 &4 #8513k
&=, A3 P RIALE # 2 M Sarwat Foursquare 3{
P 5 rh RS, T AR 1 A BE LA . 7E DL A8
A K AH A T JE A DA 5 QoL Bl Rl 2= b 1
BAITE RSN P B3 AR, 10 8% 3 - T
AJEFITE 1 ~ 12 2 8], J8iE PL 20 %o (13 FE0Ks 972 (the
percentage of greedy, pG) 253 11 H 73 L O B CH
100 %o SKAAT BRI Ay 1 B 57 2L, BE AL 57 2K 1) 7% )



%18
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92 % LA K2 GRS [ H A A 4% L2 A 5 K Qol 1
PR, BT LI b 22 2 o] CAFSORL IR, T i 32 77 25 B 7
121 Qol FMIC B AR 2 ] 4% 21 - 7.

0.8 < 6.0
2401 —- GRS 2 - GRS
220 - REEBE = R
0.7 ———e ) I
5 ..___A\A’\/A t 200+ g 3.5
& 180} =
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RHEZHER AW/ %
(d) FRAERE BN HI 1) 34T a8
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(e) HEFHI Qol LLAL

El5 $RHAEEFIGRS HLAR

BIS5(b) TR T B iR B s F P a3 4
B A LA, BT R AR AL 46 28T LS 2 PR 4K 16.8 %0 11
FAR. X R BT R Y T DL 2 PR ROA, [
iR $F Qol AH X H21l GRS.

5(c) s T PRI T VERRIRAS 3R 1 QolL, i 4 th
A 7 B % 15 21 5 1 1) Qol. B 5(d) B 7n T 7E GRS Al
BT 4 A B o SOAS 25 DA NI SCAS B 43 B, 1T
DL H, 5 GRS AH EL, 78 AT 4 H IR 20 vp S 25 F P S
AR IR o5 LU/, BT H AR B TE Qol Al A
Z AR B T P4, BRI T DL TORE 1 A 1% e ik, i
T AR B A (0 BOA A e S BEARAT 1A A KT
P 7 1) Qo Lt 2, AT s 6 ¥k A i v, AR5 AT T
AN, GRS AN SR 5 T 4 HGiE AT
EL A, Hodott T4 pG, B S(b) A3k B 8 WU Y Sy ik
58 AR AT IR 8 2 FH A GRS I TR 2151, B 5(e)
R TZSEIR R 45 R, 7T LU H, il i GRS 3% £ 1 [
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Qol. 1] A3 HIXFE— AN 4518, RBP4 4t K 47 Qol (7 £
A4 GRS Z 7%, RN EA T T TS BR .

R IR s e DR ZHRFIHE 7R SRR
AR 22 VAN AR AATT R AR . e T Rl A o, RS B
RS0 /ME S, R ) F 7 1 B0 AT 3k
B0 B A R, i 6 . #E 7 BR 2 IR LR, N

fE55 1. 3. SH6IEFEFE BN 7, 345 15 AR, AT
5% SR BERE SN RS 13 RN, )5, 7 B SE A
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