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Study on the influence of rainfall on
urban traffic signal control under the background of unmanned vehicle

AN Xicai, YAN Ling, LIANG Shidong, CHEN Yurong
(Business School, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] Based on the traffic flow theory, this paper studies the influence of rainfall on traffic signal control at typical urban
intersections under the background of driverless vehicles ( the vehicle can adjust the driving state automatically according to the
information obtained by the on—board camera and sensor) , by comparing and analyzing data such as vehicle speed, distance between
vehicle heads and road friction coefficient in rainy weather and normal weather. Then, from the influence of rainfall intensity on
these data indicators, the paper analyzes the running parameters of urban roads, establishes the velocity correction model and the
friction coefficient model in rainy days, and verifies the model. It is concluded that with the increase of rainfall intensity, the traffic
volume decreases and the signal control cycle time becomes shorter. The result is that the change of rainfall intensity causes the
change of signal control cycle length, so it is necessary to adjust the signal timing scheme according to rainfall intensity in time.

[ Key words] driverless vehicle; traffic flow; traffic signal control; road friction coefficient; rainfall intensity
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Fig. 1 The research route
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Fig. 2 Diagram of friction coefficient that changes with rainfall

intensity and vehicle speed
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Tab. 2 The flow and saturation of each inlet at the intersection
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Fig. 3 Diagram of signal phase sequence at intersection
3.1 BXERLTESEHRERK

A SV HE R 5455 P il o M BT e 28 B ik
.,

Step 1 £ iF B AR LA EAHAEE, B
JeXf 2% ik DV E R ATV, RO T N i
R AT R E B AR A, TR AR DL AR 3. AR
THREUR BS SCIE S A i, eG4 4

®3 BHEOERERXEFEA

Tab. 3 Flow rates and key lane groups at each inlet
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Tab. 4 The change table of traffic flow under different rainfall conditions peu/ h
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Tab. 5  The relationship between different rainfall and signal
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Fig. 4 Relationship diagram of signal period with rainfall intensity
and vehicle speed
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