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Abstract  In view of the problem of emergency task assignment in mobile crowd sensing task assignment type,and considering
how to assign tasks under certain time constraints, with the lowest perceived cost and the maximum number of tasks,and extends
it with a swarm intelligence algorithm,a method based on chaotic quantum particle swarm emergency task assignment (CQPSOE-
TA) is proposed. Experimental results show that the chaotic quantum particle swarm optimization algorithm has a good applica-
tion effect in the allocation of mobile crowd sensing emergency tasks. It can achieve the emergency task assignment optimization

goal in a short time, greatly improve the convergence speed of the algorithm,avoid falling into local optimum,and obtain global

optimal effect.

Keywords  Swarm intelligence, Mobile crowd sensing, Emergency

1 3l

Wil 5 A% Bl i A 1 B DL R B Bl ELIE I Y O W R, R
— Tl R G B 1 Y -8 3 1 B A1 (Mobile Crowd
Sensing, MCS)'" ™!, #% gl BF 8 o J0 M & & 2ok I+ A, (1
EARAIATE 55 AN F 0 J& MCS 2R AT 55 AT 35 75 Bt 28 BLAR 7
SE LB NAT 55, TR Sk J% 0 45 SR BB 0 (), s RO o
T KT G ) A K 28 S R AR L) o TR AR N B AR 1 H B B
AR T A5 50 )7 iU B F J0 L M 4% 5 AR 1A AR R L BT AR
10 A B AT 557 26 AR 45 18] A, IR 1 MCS Bt 3R 3 K 1 iy e
o (43 R, L S R AR BR T B 4 A R AN R
BB S & . MCS BUE — 52 BT 1) 56 78 T 1T 45 AT
SPATE Z A EE B R, W RE T L 0T SR A B
183k A4 L GPS 58 N7 5 % 1% 2% 55 IXTHAT 55 B b i 7
FE A LA R Sz e W I A5, A T LA IR AR B0 & b oal DL
K5 Gl 5 LA 3 7 R 0 SRR T LA T I B R

il

task assignment,Chaotic quantum particle swarm

PRI SR R B R FE BRI T e I VR B T A
Z 0 o AATEY A 36 AR SR TR Hdi A T A B S .

RO BN IS IR B R A S AR .S 5 E %
P LGB L B9 B3 He S5 B g 2 An ey e A 280G SR AL
il s EAREAE4H 5538 24 1 2 5 R AT A 55 5 LAIS 2I4E 55 58 J I
I fi J A 55 56 BB A A I R R A B D S AL AR F AR L A
TR A 5 3R A5 AT LAYt 4 . AL AT 55 20 TR AR o T A0 Uk
B AZ s ) B R R TE R RO R T, LA A B
B aEs Mg 2SS . X T E2ES A 5% BT 55 i
(R 4y R A1 o 2 25 P ) 2 G ] 7 AL E o IR P AR B0 2B 4% 1) P
HEATAE 55 23 L » LU 58 AT 5 i i 22 EL 7R 2 00 R A (T
FR Bl B ) A X T AR B R S5 L R 32 TR R, R —
SE I IA] A 58 B AE B A 55 B RIRT PR 5 2 25 I ) 2 A ] AR
62 5 A PIAT — R B AT 55 45 58 BN 8] R 4 EL5E
AT 55 B4 BT AR X . PR L A A5 S AN T TR K 20 A9
HAREEA R . FER 3N 55 15 3. LR A %2

2
Ba

HEEWUH E R A AR S THE (60975071) 5 4 8 VT A8 37 B PEOE L 31 H (18ZK015) 5 BV 47 2 4t S B2 0 S MR BT H (17GLE298,
L6EDEL6) ; Wy 4% 1 B Ml A2 A% R AT (18XINO65) 5 Iy /% U8 ol K 23 7 -0 AT I 30 4 4 9% B (2019DS029)

This work was supported by the National Natural Science Foundation of China (60975071), Heilongjiang Province New Think Tank Research
Project (18ZK015) , Heilongjiang Province Philosophy and Social Science Research Project (17GLE298, 16EDE16) , Harbin University of Com-
merce School-level Project (18XN065) , Harbin University of Commerce Ph. D. Research Foundation Fund (2019DS029).

EEEH IER 2 (1516362951@qq. com)



274

Computer Science iTHENE#  Vol. 47,No. 6A, June 2020

SEITRFA. WHREUEFE LREMITERG RS R
T R R 1) BSF ) P 320 A T 36 25 Ao R e I 3 O A2 0
FHMA . HIL YHREITESEBE % BT 55 4
M 26 %5 F $RAT AT 55 . BE S 7 — 5 B 18] 9 58 L 2 AT 45 55 T
WA (0 R B AR B, R AR SO RS B A RO B S S5
SYEHEAT TIRAMS .

LN QIS ES: i MR N

() B e X s B 8 B T 9% P AT 45 43 B 1), &
5535 48 5L DA B ML R DG BIF 5 EAT R B L K A B AT 55
SYBC 5 PS5 R ALE 5 AT

(2) % B ) BE R B B 2 55 43 T m] R AT AR 5 7 B 1
B AT A9 1 0 DAAT: 55 58 A 8500w 22 R R AR B 20 S A E
bR ST 2 AT 55 Ay BB

) B A TR AR 30 P kL B 3 0k L 3R R il o P
TRES A 5 43 7 ¥ (CQPSOETA) , 2 15 5 vk 1938 17 4%
R, N AR A T RS RS YT R Bk A R S )L A
% 7 18190 [ P PAATT , R R L 0 B3 2 B AR 30 e O 1 5B [
48 2 S D, i 6% DR 30 e s I) N A R A A

(4) 38 38 5 52 50 B0 UE AT 45 40 BE J7 6 WA 30 5 36 AR
PSO Hl QPSO Bk 76 1 55 56 A SRS H1 R A L) I B 3 35
JE A 78 Ak 25 5 T R AT He A CQPSO A T JH: b 1 Ff 353

2 tHXIE

B Sl R IR BB T Y SR 24 T DR 25 iy 3 E Y I T T
B, FEALHE S 5 & A UL E 0 B DL ST 5 2 )
G IR ST ILRE I AL B AR

KRTSHHE R, M CEE MBI R T : Cardone
FUUR SRR RAITT S 5 H ® BRI T McSense # 3
BER BT A 48 I T A NI EL S 5T S5 i P Rk
A8 T AT 55 B IR 2 1A Y A, AT R G A SRR RORS BE L 3 T 1)
FEAR I P 2 5 AT 55 19 UA 5 Liv 0 B3 ZAF 55 08 & 16
BT S5 HMERENE, 2 1 MultiTasker 77 %% . DL SE 8 i /)
25 E5 % 3 IE B 0B AR A DL M/ ME S 5 3 ANBO s #E
Hit Ak B 45, 9% 31 T T-Random, T-Most 1 PT-Most 3 fi
Sk S AL B bR e fE I S B A AT SR IR T
AFEFRT 3R B8, HLuFEREE TS 5HM
BOMPREEZIES S5EARGHAE LIRS N E; Reddy F
25 BB R ERES TP R T — D RIEBHELR  (TH A
FRRBPHLAEEEEPITRAIESNSEE FEET I
BRI E] A7 R 04 B W B R AR S = 5 R B R 0 AR
Zhang %1 R PR BRI S 5 W5 8 A A F
WAL B PRS2 1 T — S S B EEHESE CrowdRe-
i ESE R 5 E T 82 W CrowdRecruiter fiE F
MaxMin, MaxCom 1 MaxCov 3 Fh %k 28 77 %, I+ H 78 A1 [F] 4
FESART,. FHRENS S HEHEWmD T 10, 0% ~
73.5%  SEILT de/ MU AR T 5 R A R B 2 TR A AL
Hx.

SC TR AL AR 5Y . T B Sl A R R L T R ) 32 1
TR MR 2R, TERESSERNANGE A&
L HILE 2 5 E AN ES 5 PUTIES B I E A 00
ML J2 fiff e 3% — ] BTG S 8 . Ozyagei %070 b i 98 £ H ™
Z 5L 55 . i SeRE ST ROm A SE AL L AR R B A VG L
il o SEE AR 55 A8 B9 MRS 5 3 B AT IR T R

cruiter ., i

L U ER s Wang 555y fif g 41 55 5 5 35 0T 18 (9 0] RN R IR
JECR B AR B S Y S B T FRAE R A B Y 4R T — R
B4 32 7 =0 T 5T e 24 SRR AR B A Bl B R L B K IR
Hu U T T AR (9 S L O i TR A A Yang ST R 35
R 195 5 35 2R 56 LR FURE 14 SR AT: 55 01 DR UE J A ot 4R
T A S EALE FEEMAS S EMEXRR GBS 5H
B 77 SRS e A B9 AT S DASRAS SE S A e . A 22 0 3k
B, At S SR AL LU A% Bt 8 b AL 1 B L B AR 3K 25 5 Pouryazdan
LB 25 R T BT EERSFAEE SR
FH P PAT T 55 Ak S BB DL L AR 2R e S it A B 8
Jo o 4 R O (Y TT A B 5 Jin AT 25 R B4R 0 Bk AL ) b
AR ZE BT BN TR, 4 308 1) 20 & F S AL L Bt 25 S Ak
WD DR 4P BIL R ok 52 BUTE £ 47 TP 1Y B R 2 4 1Y [] I fie /A
SRR A S F v SR B BT S AT A R S L
PR30 A 80 L O 5l o S g AT IE W

S TAT 55 43 WL A1, BIF 72 N 28 PR B4 Sy 24T 55 43 L (—
AHREZMHPPIT NS EEF AR (—H AP
PUATZAE55) BRAL S5 DAL B b F 2 AT 55 DAk B A (E 551
b B bR 32 BT 4 AL 55 52 U [) 4 S LB R AR de IR AT 55 58
J R A Wang U ER AT 55 43 TE ) B4R R A
HESE HyTasker, 75 B 2 B Be , 7 B £ 32 SORE Sk k£ 1]
PLSE AT 55 s TEAE S B B, i I 2 5 R =0k it 8 P LABAT
AE55 . JF 3 R B O TS Ok R AT LA 1 2 L S 3 R
HyTasker J5 it F H Al L £k J5 v 5 Xing 07 41 %1 8 3 1
SN 23 18] o (9 4F 55 43 IC 1) R AT B 90, B T st A% 5 10 R B 0
BRI T — B S ST 55 43 BC O R A ARG R 0 TR L (X
J5 ik RE AT 55 45 Bl R &8/ (1 1 B s Song S £ X B
Bl BT 55 v DX 34 2 25 R AR o Y R L 25 S
JET T SR B R NG SR R T R AR RS L
T AT RGN B RS TR —CS
TD, 3 — 25 B AR T 10 50 00 U0 &% A% 6 B A DT 06k 20 T 3
TRAE 55 10258 LA s Wang S50 B XL G2 (1“7 & -1 P 7
BT 55 07 A AE B AT 55 AT B 1 LA K BOHE Il WA AE Y
ANREFRE, A THERNS 5Pt XREE
TR ShAL BELE# , 48 H1 B -4h 8- 0 AT 55 40 W O kL 1 45
FH P 22 00 DI A 1 B 3R 4T 55 56 W% 42 18 s Wang 55007 OS2
/N A A B R e KA I R B A Y B A L 3 L — RO R R
BEAE 55 > BCAE 2R, 3k T B Sl A 2 VT IE A AR L 45 A4 55 0 T 1)
RO Al Sy 155 2 DR I ] 80 K O Ak H A e Al g 185 =X DS IE 4K B2
SCRFEETR AR L S LB AL B AR B R T B AR Bk i R AR AT 55
S3WC 5 58 JF 3  SE I W] T AT 55 43 E O R A RLTE .

Bl A S X B 3 HE R a0 b AT 55 40 TE IR) AR AT BF
F, FEZBEELMESFHEL T, — PP A A7 —MME 5 SR
B AT 2 A 55 L 76— B TR, DA S8 A 55 400 i 2 (58 i
AT 55 530 e v ) VR CAS S5 1A D0 B b 2 R D TR
FRAE S BC 7 vk R B B BATRCR I RAAH R,
kSR TR A S AR 2 .

3 BIHERNRIES/LRENET

3.1 BEIETRMEJUESSEEEM

TR BN R G EBARAE S AT H 55 A EMF 5.
WSS S KA EETF 6 ERGESFE, EREHE
55 Y 58 AT 55 B 1R) AT 55 A B L IR L AR S5 T T



BHEF G FET CQPSO B3 RER BN K 2 55 70 B 5y i 0T

275

WA {typestime, location sum, -} ; T H PS5 HATE 5
AW EZAHES GBMEA N o EEX N T25
OB P AR AR 5 58 U 55 A8 0 0 AR k>
REFRZEZEEERTSSPGMLS FEMLESS5EBDT
TR 55 608 B PATE 5 BUR A 2 5T #E ik 2 H ik
g PRAEAT 55 58 . L2 32 SRR TR P R RV B 00 T
SEIL HH AT T AR 55 RN T 2 U B AT R T
P B e R 0] G 56 AT 55 14 O B R 2% s e A 8 S S5 T
EEMAPEES U={uus s, b s SR G FREEEH P AT AR
55, LK B0 & BT 2R 04k B AR IE 45 7 1 P — 52 3 4
MR EORT 55 o BB LA 1 BT
QXA S

QLA 415 &

DRME 8 ﬁﬁﬁ ORfTEH
& | oxitas

B 1 B AT 55 43 P A
Fig. 1 Crowd-sensing task assignment model

XoF 5 2 AT 45 0 B ) S0 AN A DT 4R L P AR TR F
B RATIT HAE B CREE P BT AL B TR AR TR 2
ik k) TR BB P ITRE R G, &85 B
o 78 B 5 1] ] PN 58 B 3T B 1 FiC %, 1R B 40 19 B T 8 U £
P TT B T, FL AR % (L IF 76 S B 18] 9 58 BT B Ui 2 L5
o oy 1 I 5 S, SRR T LT A R RO B A Y S
(S e
3.2 BYHEBRNEATIEIEERENET

B ERE N « min N ITETG LM ¢ MRAIL S &
B T= At sts oty sty b HE S ST S WA S8R
P BEANU=wswussu, ) S EERRESFEL N
TA, = {tu stas sty s+ b AT 55 B S I BE % D(TA,) . H
TS A AN F P R L B R 8 B R AT: 55 00 A A
vm/min, W BT 55 F B ¢ min, FMESS c ZH 0 A
2555, FL b BARE R WF .

min 3 D(TA)

k=1 (l)
max| TA, |
AR AR -
\rm|x¢+95%%3<xJ<&<¢ 2
1< |UT, <0 3

Forpr S — Al B AR O e A BRI . BRI AR B
£/ 5P RS E b, PR S 5 BT 55 1R
1t T P 2 07 RS 8l BT 55 o B 3 BERE 28 v il 2T
FEHT P T AL A 0 L SORT N B B RS . A P T 4 DU
FEMRh o R S, MEMBA 2525 MBS T
FHP— 8 B RN L DR 0k A B P B B B A R AR A
Al . A BRSO R 55 58 e . TE
I 1] P 4R 55— 5 RO ) 2 5 3 R PAATAE 55 - AT RO B R L 528
AT 55 BOB L T 5 32 AH 17 1 52 0 3R A5 04 W A At g . %o
T2 B b BB TR TR R 2 A0 B AR S R A BE ] I
UEBTAT B9 D8 Ak B b A1 2 foe 8 B9 . 022 B A bR K e 8 Ak 1 A
W B AT IR A A AR L SR DA AL — A TR e 5 T 1 N JE R B
deg WAL AbR i EEARIE . 2R 5 o8 J P B 3 B4

4557 B 00 B8] DA S $AT AT S5 1) () B R B2 e BR a2 ) [ i [T P
K2 BMES BT ENH P BT 04 (L
(3)), 3X FE ] LAk B FH P B 224 4 55 5 W 4 55 58 BUTT i, 3 3
AT 55 43 e 70 38 S 349 4 i) R4 1 B . AT 55 0 TS AR 1) LA 2 80
HEWMFE 1 Rl

£ BAESHTORE SR

Table 1 Parameters of emergency task assignment model

% H FTA X

x TR 5 8 Bt 1) K A

q B 54 4

) SERBESEA P K
TA, SEHERRESESL

D(TA) ERESHHWES
é RGNS F E i
0 BNESFESENR S PR

4 BREEFHFHREJESZSEAE

4.1 BEFNTFEEZE

TERLF HER B A 2 B A & Fe R 09 IR A
R EOR B E S I 5O Y R R TG OG , BRARORL O R 1
B AL R A =L () (5 iR .

v, () =wv; (D Fc1r (D (2P (D) — 2, (D)) Fcory () (22

() —x: (1)) D
X, +D=X,+V,t+1D (5)
A B oA S5 R A AR AR A TR
X D=2 (0 + S () (6)
L=2¢|zxbest—x; (1) | D)

N

xbest= %E:lf, (8
X,»(t+l):1,(/')(t)io"r/}e.st*x,‘(t)un(%) 9

I, 99 0. 1) 2 14551 4 A6 BB ALEC o 0 580 F 51
SRR 50%.
o T PITRLT 695 8 5 B 0 7157 D468 PS8 1 6
FFUE AR AT DU 26 M A XCHERE I 6 R
f= B 0

FO Ly, FR P B Ly, R E SR P g7 % L H RS I R
G VAN YA AR TR oo L
4.2 BEEFHNFHEE

FE TR WS R AL B R L R T AN [ T AR AT
—MIA BT R AER TR, A TAERERA, B
A LA S IR A R R R TR T AR S A B AL D A 2R .
A Logistic £ , F JI VR W 4 M 7 A% 25 18] N 38 R fe (L.
R B Logistic R &MU AR I R 48, Rk Lk .

Zni1r =02, (1 —=2,)) ;m=0,1,2,+ 1D

=11 . Z, € [0.17, Logistic ¥ 51 % 52 2 6 ¥ 51
Kt CQPSO Bk s 8T .

Stepl  #5 HBAKLF MBI G AL E 2 (0) 5 DL KA A B £
i p (O P& R T AL E g, (0),

Step2  MIEX () IHE xbest(t+1),

Step3  ARHE X (100 TH5 4 A 0L - By 24 BT o 15 BE 16
Stepd MR LT 2 2B B A 04 J 3 e 1
P,G+1), if (P,G+1)=f(X,(t+1))
X, G+, if (P,G+1)<<f(X;(+1))

12

Ru+n:{



276

Com puter Science THEHLEL#  Vol. 47,No. 6A, June 2020

Step5 MR LA R 2 3B AL T 42 R e A A .
g (t+D=min{P, G+1),P,(t+1),, Py (t+1}
(13)

Step6 43 54 = 5w A0 A A 42 R B A A S =2 W — AN M
HEFT AR QSR 7 A U 2 2 R e i — A
5 Ry Fc Al AH

Step7 X RLF HEAR 0y & AR R HEAT IR U S0 AR A
3RO WL 7 (7 B Ak IR I F B L SR HE TR i =0 0 45 SR B
B ey Rl e o 9 — AN 2T

Step8 M HE = (10) T BT R T 19 35 o B 1H .

Step9 W7 5 U6 L 20k A 2 O 0 Bk A 5

% 3] Step2.

IR T AN

AT REACE
TSE A, R T AR R
B Ao R AL E

|
v
RAEQPSOH ik
kTR

HE AR, EHAMORSE &
i B Au sy i df (o B

Wk T B 4% 04 R AEF 7,
EHHHATEE

l

| sarEnge |

R F i R 2R

B
s

K2 CQPSOHEMIBIT iR
Flow chart of CQPSO algorithm operation

Fig. 2
4.3 ESHEFZE
KT R IRAUE S 4 T A 20, AR
B e F RS R R EE BB R EEDY . Hobd
A 55 43 TC 7 32k A 35 % O RO B i an 2% 2 R3],
* 2 AESARITEN L

Table 2 Comparison of task assignment methods

EHFART R ERTR THE
wsmire  wrpmaRes LR EEARAR EHE
ETmwTE  ErAmAmRaL LR REARLEE
WEKE  BEARAREA  REREERREEEE N
BEERNE Ersmmanx oo oo RER EREREESE

A IR R

5 {FEXK

5.1 XWHBEMSHILE

SCHG R 4R R BE . CPU S AMD A8-5550M APU with
Radeon HD Graphics@2. 10GHz, N 4%} 4. 00GB, Windows 7
FY¢, Matlab R2016b {f BV & . BHAUAT 55 Bl AL 5 76 7E 400 *
100 (A7 2 km) X0 Bl L 35 Kk IR B L=200,¢,=c, =
2, FREEILBE Sy 50, B8 A A FI P SAAT 4E 55 (9 RE 0 48 W, S 40

BE M 3 pra,

#£3 BHEE

Table 3 Parameter setting
%W A4 A K /N
w 0.7
crey =, =2
Ty ry=r,=0.5

w 0.5
o 0.8

A HER AL

5.2 EWMERNW

Sey EE S B4 AR — 4 H A PSO, QPSO Fil CQPSO
3 0B 9 A3 BB AR AR 5 45 4 A PSO L QPSO i CQPSO 3
PR TE R ik B AR T B AR fh il 25 .

(1HPSO, QPSO il CQPSO 3 Fh42 vk 438 17 B 78 1k

W B R R B 200, PSO, QPSO il CQPSO 3 i
VLG IE N AR i 2R &l 3 BT

x10"

L=200

——PSO
== QPSO
— — CQPSO|

ERE

W 0 @ 8 10 20 10 %0 130 2
HRAK
Bl 3 B3k IE N AL

Comparison of algorithm fitness

Fig. 3

T LE R R, CQPSO 5k i TR Wi [y 5k DL Bt F
PHE i A5 55 U S0 B AH L F QPSO B PSO Bk, H A 4
JA 18 R L P HEAT I R L PSO B AR R A . B T 7
23 [ 705 PRI P9 DR 6 38 B A A L 92 AT 55 Ak B A ZESE0A 0K
fift-PE BE A T A 4 AR S ARSI

(2)PSO,QPSO fil CQPSO 3 Flv& k72 L1k B #% WAL 55
52 FUHIC e AR AT (28 Ak 2R

D) {35 B 1) — 52 RO BT L B 19 Bl i S [0, 60 ] CRLf Ky
min) » 3 AP TE A AT 55 56 AR 1) LB IR 4 TR

500

—— PSOH %
450 -+ QPSO%L3%
400 + CQPSO 3%
350 v
¥R 300 7
W 250 A
10 200 o e
150 e
100 57 e e
50 ) S
=
0 10 20 30 40 50 60
B ] /min

B4 AE 55 58 MO0 1Y L3R
Fig.4 Comparison of number of tasks completed
2) 7 5E JRAR [ B AT 55 B+ 65 58 AT 55 $isd o 100,200,
300,400,500 BHEA K/ LB AN 5 TR

10 000

—— PSO¥ %
9000 -+ QPSOJf 3%
+ CQPSOS ]
4, 8000 —
K 7000 /.r/ et
§ 6000 g
% 5000 _——
4000
3000
2000
0 100 200 300 400 500
TRAEEK
&5 R RA KN LA
Fig. 5 Comparison of perceived cost



BHEF G FET CQPSO B3 RER BN K 2 55 70 B 5y i 0T

277

[ 1, 72 AH T B 18] 9 . CQPSO J7 ¥ 58 AT 5 8 2 T QP-
SO #1 PSO 53, H CQPSO J7 % 1 B ANl A e ik LR H P
BEh R, FE R E AT CQPSO # Itk QPSO it A T iR
TR L AR B A AT RO B BB I T M QPSO A H PSO
T T 45 F B 45 550 A 008 1 A 2 ) 30 BN R AT 4R R L Ok
% PSO B A R B IR A W I CQPSO Fik Bt Hn% . 5
PSO Bkt L. Hob .3 o sk e Ml AT 55 50T M55 ik
FBAT B[R] AR A 1 Sk 4 g,

A BIRISAT IR AU (1 LB

Table 4 Comparison of algorithm runtime and cost

5 : PSO : _ QPSO : : LQPS().
it 5] A it J5] AR it Bl AR
100 0.00885 3641.28 0.00768 3361.43 0.00654 3213.49
200 0.09403 5730.67 0.080138 5157.14 0.07737 4764.61
300 0.37912  6395.45 0.32129 5962.73  0.27925 5398.35
400 0.73867  7454.93 0.69144 6933.29 0.60484 6137.09
500 1.43089  8441.23 1.28396 7386.94 1.04565 6783.62
BEIRIE ASCH G LUE 55 58 )R R IR 22 AU SAS f5e /Ny

P Ak B b o DA ] 35 RS AS P I 22 58 AT 55 B o 3R
PR A B AT S5 A WA AL R B B AT S5 A A A,
S5 BE RS AR SRV E AT TR B ISR A SRR B TR T
B AT 55 e 7 vk B A — R B AL A3 e A AT 55 40 I AR
“C— AR, e B AT A DA AR B B ARAT S5 0 O R B
Ja 3l 5 B LR 5 B MR T (PSO) LR TR T
3k (QPSO) 78 AT 45 52 BB A B R A fE 1k B A5 b 347 He
BLIAEZ R R A SUR S AR N R YR
B4 2R 43 [0 i 5 R 06 A 4 R YU BT P 48 R 3 R A A

2 £ x o

[1] LUIS G ]J,IDALIDES J,VERGARA L,et al. A Survey of Incen-
tive Techniques for Mobile Crowd Sensing [ J]. IEEE Internet of
Things Journal,2015,2(5) :370-380.

[2] WANG L Y.ZHANG D Q, WANG Y S, et al. Sparse mobile
crowdsensing: challenges and opportunities[ ] ]. IEEE Communi-
cations Magazine,2016,54(7):161-167.

[3] CARDONE G,FOSCHINI L,BELLAVISTA P,et al. Fostering
participation in smart cities: A geo-social crowd sensing platform
[J]. IEEE Communications Magazine,2013,51(6):112-119.

[4] LIU Y,GUO B,WU W L,et al. Multitask-Oriented participant
selection in mobile crowd sensing[ ] ]. Chinese Journal of Com-
puters,2017,40(8) :1872-1887.

[5] REDDY S,ESTRIN D,SRIVASTAVA M. Recruitment frame-
work for participatory sensing data collections[ C]// Proc of the
8th Int Conf on Pervasive Computing. New York: ACM, 2010
138-155.

[6] ZHANG D Q,XIONG H Y,WANG L Y,et al. CrowdRecruiter:
Selecting participants for piggyback crowd sensing under proba-
bilistic coverage constrain[ C] // Proceedings of the 2014 ACM
International Joint Conference on Pervasive and Ubiquitous
Computing. 2014:703-714,

[7] OZYAGCI O Z,MATSKIN M. Truthful incentive mechanism
for mobile crowd sensing with smart consumer devices [C] //
Proc of the 40th Annual Computer Software and Applications
Conference. 2016 :282-287.

[8] WANG J,TANG J,YANG D,et al. Quality-aware and fine-
grained incentive mechanisms for mobile crowd sensing[ C]J //

Proc of the 36th International Conference on Distributed Com-

9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

puting Systems. 2016:354-363.

YANG G.HE S,SHI Z.et al. Promoting cooperation by the so-
cial incentive mechanism in mobile crowd sensing [ J]. IEEE
Communications Magazine,2017,55(3) :86-92.

POURYAZDAN M,KANTARCI B,SOYATA T,et al. Quanti-
fying user reputation scores, data trustworthiness, and user in-
centives in mobile crowd-sensing [ J]. IEEE Access, 2017, 5:
1382-1397.

JIN H,SU L,DING B,et al. Enabling privacy-preserving incen-
tives for mobile crowd sensing systems [ C]// Proc of the 36th
International Conference on Distributed Computing Systems.
2016:344-353.

AZZAM R,MIZOUNI R,OTROK H,et al. GRS:A Group-
Based Recruitment System for Mobile Crowd Sensing[ ] ]. Jour-
nal of Network & Computer Applications,2016,72:38-50.
MESSAOUD R B,GHAMRI D Y. Fair Qo I and Energ aware
Task Allocation in Participatory Sensing [ C] // Proc of IEEE
Wireless Communications and Networking Conference, 2016 1-6.
WANG Z, HUANG D, WU H, et al. Qos-constrained sensing
task assignment for mobile crowd sensing[ C]// Proc of IEEE
Global Communications Conference. 2017 :311-316.

XTAO M, WU J, HUANG H. et al. Deadline-sensitive user re-
cruitment for probabilistically collaborative mobile crowdsensing
[C1// Proc of the 36th International Conference on Distributed
Computing Systems. 2017.721-722.

WANG ] T.WANG F,WANG Y S,et al. HyTasker: Hybrid
Task Allocation in Mobile Crowd Sensing [ J]. IEEE Transac-
tions on Mobile Computing. 2018:1-13.

XING Q,SUN X M, YUAN C M. Assignment mechanism for
spatial tasks in mobile crowd sensing [ J/OL]. Application Re-
search of Computers. http://kns. cnki. net/kems/detail/51.
1196. tp. 20181225. 1627. 013. html.

SONG Z H,LI Z,CHEN X. Mobile crowdsensing task distribu-
tion mechanism based on compressed sensing [ J]. Journal of
Computer Applications,2019,39(1) :15-21.

WANG L,YU Z W GUO B, et al. Crowd sensing socialization
task allocation based on mobile social network [J]. Journal of
Zhejiang University ( Engineering Science), 2018, 52 (9) . 1709-
1716.

WANG L,YU Z,GUO B, et al. Mobile Crowd Sensing Task Op-
timal Allocation: A Mobility Pattern Matching Perspective []].
Frontiers of Computer Science,2018,12(2) :231-244.

LIU G. Research on Task Assignment Model under Constraints

[D]. Shanxi: Xi’an University of Technology,2018.

LI Jian-jun, born in 1973,Ph.D,asso-
ciate professor. His main research inte-
rests include E-commerce and business

intelligence.

WANG Xiao-ling, born in 1994, post-
graduate. Her main research interests

include business intelligence and so on.






