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Abstract Space crowdsourcing technology has a varying type of application scenarios in the real

physical world, which has been widely concerned by academia and industry. Task assignment is one of

the important research issues in space crowdsourcing, that is, distributing workers to appropriate

tasks., However, most existing task assignment methods assume that the location and time of

crowdsourcing workers and space tasks are known, ignoring the dynamic change of crowdsourcing

workers and space tasks in real crowdsourcing platforms. Due to the requirement of strong timeliness
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in space crowdsourcing platforms, in this situation, the designed assignment method can only get the
local optimal results. A new problem of task assignment with maximum value and the minimum cost
is proposed, which aims to distribute current and future workers and obtains the maximum
assignment value by using the minimum traveling cost. To handle this problem, a trajectory based
model is proposed to predict the distribution of tasks. In addition, a kernel density estimation based
model is proposed to predict the distribution of workers. A task allocation algorithm based on location
prediction is designed to calculate the relative optimal assignment strategy between crowdsourcing
workers and spatial tasks. The proposed location prediction method uses graph convolution neural
network and ConvLLSTM model to predict, which is more accurate and stable than the traditional grid-
based location distribution prediction approaches. The heuristic assignment algorithm based on
location prediction can complete task allocation in a linear time by combining the predicted location
information, which is consistent with the strong timeliness of the space crowdsourcing platform.
Extensive experiments are conducted on real datasets to prove the effectiveness of the proposed
methods. Compared with the grid-based prediction method, the accuracy of task/worker location

prediction is increased by 15.7% and 18.8% , respectively.

Key words spatial crowdsourcing; online task assignment; spatial data intelligence; location prediction;

minimum cost
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@ for p=1 to n then

® T,<T,+T,,W,~W,+W,,T,~,

OO0 00ONBBEEO®E®IBBO

©® 8988 6

W,<J;
Ipe@qu‘_@eT[-‘_@,C‘_@;

for each pairs (r,w), €T,

if SrECXT (), FEBTZ) p FFHE then

I,<I,+{,w),;

else AWM ZRIMA T,88 W,

end if
end for
for each t;, €T, do

RS2 R AW,

i AW, A8 5 L C
end for
HFRAD A AW C BETFHEF

1<——1;
while T, 1=0) and W, ! = do

i<—i+1;

¥ CLiJTHPHET

for j =0 to len(C[i]) do

if w; &€ W, then

I/)<_I/,+<ti 9w1>9W,,<_W“_UJ_, H

T,<~T,—t;,,W,<~W,—w
break;

end if

if w; €W, then
continue;

end if

if 455 ¢, X BEB ST TL then
e T, A=W E TR 5
for each 7€ T. do

i3

ifw & W, && wE&AW, then
e bk IR B iR /N w0 L
) VB T,
w’ )
I,< 1,4+t wi);
T,<T,—t:-
W,<W,—w,+w;
break;
end if
end for
if f£55 ¢, "IEWITIC then
T,<T,+¢:;
T,<T,—t:;

@ end if

@ end if

end while

@ W, <W,;
I,<1,—{t.w),};
1/,,+1‘—{<t,w>/,};
@ I=I+1,;

@ end for

return I.
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Fig. 7 Example of task assignment
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