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Abstract

To improve the monitoring efficiency of the traffic perception network and the emergency rescue effi-
ciency under highway emergencies, the UAV aerial sensor was used as the road traffic flow detection
equipment, and the real-time road traffic flow monitoring status was planned through a reasonable
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layout planning of the aerial sensors’ laying position. Accident and traffic data are fused, and the
importance model of candidate points of road sections is constructed based on the information en-
tropy theory. Then, the inspection priority of highway sections is quantified. On this basis, to maxim-
ize the coverage of important road sections, an aerial sensor deployment optimization model is con-
structed based on the constraint of sensor deployment principle and budget upper limit, and the effec-
tiveness of the model is verified by comparing and analyzing the aerial sensor deployment scheme
and video sensor deployment scheme with different budget upper limits. The results show that com-
pared with the video sensor deployment scheme, the aerial sensor deployment can effectively reduce
the sensor deployment cost and improve the spatial coverage of the monitoring range.
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Figure 1. Experimental road section
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Table 1. Basic information about road sections

*1 BRERER

BT R 2 i HH(X) AZ I (peu/h/In)
1 119.4468 35.4107 6 15201.563
2 119.4365 35.41035 1 15201.563
3 119.4262 35.41055 4 15201.563
4 119.416 35.41111 9 15201.563
5 119.4057 35.41166 6 15201.563
6 119.3958 35.41401 21 15201.563

119.3878 35.42045 7 15201.563
8 119.3804 35.42756 9 15201.563
9 119.3711 35.43166 1 15201.563
10 119.361 35.43354 2 15201.563
11 119.351 35.43576 3 15201.563
12 119.3424 35.44133 2 15201.563
13 119.3375 35.45026 13 15201.563
14 119.332 35.45894 17 15201.563
15 119.327 35.46786 1 15201.563
16 119.3192 35.4744 1 15201.563
17 119.3093 35.47675 3 12888.225
18 119.2991 35.47821 4 10574.887
19 119.2897 35.48226 4 10574.887
20 119.2804 35.48679 3 10574.887

BTE BB ER T RSO LR RIS B, BRI A SRR, B T ARG
HBUGE R B, TR 2 PR, K 2 MEEMK, FORBBEHEEIAL. SSERER, %
SR BORA BUK AR 7 5K .
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Table 2. Information entropy of road section nodes
#* 2. BETRERNE

HEBURIE RS FHONRRE MEMR RS ERE BRBRESR T FHMNRYS REMNARY HEE

1 0.0152 0.3142 0.3293 26 0.0036 0.0077 0.0114
2 0 0.3142 0.3142 27 0.0014 0.0077 0.0091
3 0.0066 0.3142 0.3208 28 0.0209 0.0077 0.0286
4 0.0367 0.3142 0.3508 29 0 0.0077 0.0077
5 0.0152 0.3142 0.3293 30 0.0036 0.0077 0.0114
6 0 0.3142 0.3142 31 0.0014 0.0077 0.0091
7 0.0209 0.3142 0.3351 32 0 0.0077 0.0077
8 0.0367 0.3142 0.3508 33 0 0.0077 0.0077
9 0 0.3142 0.3142 34 0 0.0077 0.0077
10 0.0014 0.3142 0.3156 35 0.0014 0.0077 0.0091
11 0.0036 0.3142 0.3178 36 0 0.0077 0.0077
12 0.0014 0.3142 0.3156 37 0 0.0077 0.0077
13 0.0987 0.3142 0.4129 38 0 0.0077 0.0077
14 0.3012 0.3142 0.6154 39 0.0367 0.0077 0.0444
15 0 0.3142 0.3142 40 0 0.0077 0.0077
16 0 0.3142 0.3142 41 0.0014 0.0077 0.0091
17 0.0036 0.1132 0.1168 42 0 0.0077 0.0077
18 0.0066 0.0181 0.0247 43 0.0104 0.0077 0.0182
19 0.0066 0.0181 0.0247 44 0.0066 0.0077 0.0144
20 0.0036 0.0181 0.0217 45 0.0066 0.0077 0.0144
21 0 0.0181 0.0181 46 0.0152 0.0077 0.0229
22 0.0066 0.0181 0.0247 47 0.0473 0.0077 0.0551
23 0 0.0181 0.0181 48 0.0209 0.0077 0.0286
24 0 0.0181 0.0181 49 0.0367 0.0077 0.0444
25 0.0014 0.0077 0.0091 50 0.0066 0.0077 0.0144
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Table 3. Related parameters of different types of traffic sensors
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Table 4. Comparative analysis of traffic sensor deployment schemes under different budget constraints
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10 4.7433 14 2 8.67
20 6.1122 28 4 17.33
30 6.1770 42 6 26.00
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Table 5. Comparative analysis of traffic sensor deployment schemes under different types
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