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Spatiotemporal crowdsourcing task assignment algorithm
based on tabu search
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Abstract: To reduce the moving cost and task completion time of the distribution process in a spatiotemporal crowd-
sourcing task, in this paper, by combining spatiotemporal crowdsourcing and path planning, a tabu search algorithm
based on adaptive threshold is proposed. This algorithm uses online learning for path planning and designs a reasonable
estimated waiting time for each task by matching crowdsourcing tasks in the area, thus, completing tasks in the shortest
time. Through experimental comparison, we concluded that the average task time of the algorithm proposed in this pa-
per is 13% and 23.3% lower than that of the Adaptive RT and ASPT algorithms, respectively, and the moving cost of the

proposed algorithm is 6.99% and 25.9% lower than that of the Adaptive RT and ASPT algorithms, respectively.
Keywords: spatiotemporal crowdsourcing; task assignment; route planning; tabu search; adaptive threshold; three types

of objects; service quality; reward
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Table 2 Comparison results of the three algorithms in terms of the total distance traveled km
AR REL P S BE AL {5 12 EamURIIKERS
1155 Ko
10 20 30 10 20 30 10 20 30
30 2738 3645 2805 2958 3306 3306 3756 3805 3787
50 4842 4852 3862 3705 4389 4423 6917 6829 6895
80 7844 7278 5697 6762 8006 7969 10653 10359 9987
100 9856 9965 9908 9035 10312 10371 12914 12749 12787
200 20391 21310 20458 19764 22985 21995 27228 26907 27026
R3 IMEXIETHRERNEHXLER
Table 3 Comparison results of the three algorithms in terms of the average time consumption s
AR RAL P O AL (575 EamURIIKER7S
255 B
10 20 30 10 20 30 10 20 30
30 91.26 60.75 31 140.857 122.4 122.4 197.3 167.31 1359
50 161.4 80.86 42.5 154.375 146.3 153.3 230.567 226.81 167.34
80 261.467 121.3 63.3 281.75 242.6 197.2 339.86 270.6 233.7
100 328.533 161.1 110.9 376.458 289.5 2142 457.24 382.8 311.76
200 679.7 338.5 227.3 823.5 582.4 261.84 887.23 698.23 617.3
R4 3TWHEZELREEILER
Table 4 Comparison results of the three algorithms in terms of the number of allocations A
I RAL i 7 AL IR LB A RiRlIC RPN
1155 %0
10 20 30 10 20 30 10 20 30
30 29 30 30 25 28 28 25 27 28
50 50 50 50 41 46 46 40 43 45
80 79 80 80 65 76 76 65 74 76
100 98 100 100 84 94 95 83 91 96
200 197 200 200 171 194 192 165 192 194

T A SO F AR 2 AL S B AT 55 AT )

), Nt B2 EZ N T AZS S, A SO E T
TAR R B A, F AR W AR TP 2 TAR
A9 TN BE 8 16 P/ Uk B AR AT 55 58 )0 9 42
NARES Sk, W TN B . A
SCER A VT EBOR - S FE I J7 TR T B Y

422 F123tpk

BEE T B A 20, 1555 50 50, 38 13 24
AT 55 M TN SR, ST 3 MR 7R 55
B 43 BE B L AR %% A s At ) L R AT B g A g AR LA
J7 T O, SEE A5 R AN 2~4 iR .



* 1046 * Bk R & ¥ I 515 %
000 or DB BN 725 T 5540 B R 0 SR, AT
173 ¢ Tabu-Search I B A /NI S IR

g 120 Adwiert MRS T BUAR th, TR %5 ROF 14
2 o R /NXF ASPT %% #il Adaptive RT 54 B #
@ 251 x « " DR RS W], % AR SC R 5 5 125 1 52 e /N, Dt PR
T 5ol AR SO T 2 4 R 1] 249, O L3 oK G
25| o AL, A AR S8 R AR B A R A
e T T Bedh, B 85 7E AR ) A 4 F 7 R 104

4% /km

B2 3#MEZEFETURTEHEEZMNEMNIEER
Fig.2 Comparison of the average calculation time-consuming
results of the three algorithms when the radius changes
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Fig.3 Comparison of the total distance of the three al-
gorithms when the radius changes
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Fig. 4 Comparison results of the allocation numbers of the
three algorithms when the radius changes

M 2 F1E 4 AT LLE H, ASPT 53k 19 F- 24 #E
B Bf 18] 2 7 A W3 hn %, 2242 2 km B3k )
I fEVCEC 20 . Adaptive RT Bk R FEAE 12 R
2 km AR e ABEVL L, BT T A$ =7 2, 78
A2 3 km AR T DR EIFED: . AL 3
M 47 IE BT T ABEm, EEEh
1 km B} ASPT Al Adaptive RT %5 (1 UG Fit 55 #7557
Z— 8 R TE B T B BA T —Eny g,
A SCHT A P T e A B s KAES55 5L IFH T

VTR
423 HHKE

FEVFE BTSRRI, 58 o MES TR S
T RS AR AR 10 15, B A E 25 T RS AR A, ol 3 )
FE SO H RE AE @ =5 F1 B =0.3 BHRALRCR et 1H
AR AR BE RN

i RS v LA, i R A s R
SOVEAEAT Y0 SR B | FE 2R 1 T B e R L Bk 5
) D JC %5 55 7 T ER AR T AR T ASPT I Adapt-
ive RT B3 57 BAH (W R0 AR SC T S BV E AR A 55
FE AT IA] | SF 1 e Adaptive RT 2892 B AIK 13%,
Ft ASPT 5L &K 23.3%., TEREh A | Ad-
aptive RT 5 (5% T 6.99%, & ASPT 57 ik [ A%
T 25.9% {HJ&TER L 13247 I 8] 5 T, A SCRF
RELREARENERE, BIrefEBK, &2
BEAT R

95 -

-O- 0
> p
941
£
£
E 93l
=
m
#
w ot
ﬁ
T ort
90 1 1 1 1 1 1 1 1
0 01 02 03 04 05 06 07 08

o Fl g EUE
E5 aflBHTHITLEER

Fig. 5 Comparison result of the changes in @ and 8
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