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Abstract

A ground-to-air traffic detection system composed of camera video and unmanned aerial vehicle
(UAV) was established to detect traffic incident for the low-volume sparse roads in Western China,
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so as to improve the traffic safety. First, the parameters of road, traffic flow, camera video, UAV,
and traffic incident were set, and numerical simulation was adopted to propose the traffic incident
detection method based on the ground-to-air traffic detection system. Then, four scenarios were
analyzed, i.e., UAV detection, camera video detection, UAV-camera video detection, and UAV shut-
tle detection. Finally, a case study was implemented based on the Korla-Kuqa highway, and the
applicability of UAV-based incident detection for sparse roads was analyzed.
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Figure 1. Diagram of UAV detecting incidents
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Figure 2. Scenarios of UAV detecting incidents. (a) No incidents detected
by UAV; (b) One incident detected by UAV
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Figure 3. Scenarios of videos detecting incidents. (a) No incidents de-

tected by videos; (b) One incident detected by videos
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Figure 4. Scenario of video-UAV detecting incidents
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Figure 5. Incidents detected by UAV shuttle flights. (a) UAV detecting in-
cidents; (b) Video-UAV detecting incidents
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Figure 6. Flowchart of traffic incident detection numerical simulation
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Table 1. Traffic incident detection rate by video-UAV detecting system (%)
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Table 2. Simulation scenario parameters of video-UAV detecting system considering UAV shuttle flights
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Figure 7. Experimental situation of UAV incident detection
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F 4. TAXNEHRVER IR

i S HfH
1 SE 56 PRI B AL S SR GRS 2/30
2 M LN W INEUE S RS 6.67%
3 TR A0 % L 25 I 2R 87%/100%H 5 417 B A2 A4 il 2 7.66%/8.80%
4 )5Q)HEL, HAAI AR R ZE —12.92%/—24.20%
v TEPERE) - PR b, BT IO KB G A e L AR RS B D 87%
6. it

T [P AR R IE RS, 5L 1 ARSI T N WAL SR 25 5 A I 2R 8, Bt 1 23 A AG ) ) A
IR, FFRHAT TRUE ERSSIR T, E R A

1) B —RUARURG I 28 8 B REME TS S SR 20 12.46%, SIANTENCHUG, M - T N EHLER A
ARG FA AT M AR = 2 20.31%. IXERH: SIANTE N CHURT A R fie i i T A A I 28 e ) S AR A

=,

2) TEN KA BOEAT TR 52, Wl RO B B I - 2 TR R VO, AT ROt R e el
RGN F RN

3) TEN CHUE & AEM B IE B h T e 2l SR N A BE 7D
E&mE

TR BE A I AR B 1 BA 5 55 97 6 100(X C202028), KT B 2522 RHEUR 3 42(2021KJ018),
T ARV AR 00 H e IR 2 £ 101(2021YJS02S832) .

SE 3K
[0 ES% 903CE, HEH. 3T GIS-T () UM BB V300 S8 S BUR VIR IER R BT T]. A BE5102, 2010,
9(5): 59-62.

2] XUBEEE, WV, EI. WA T RN CHLSOE IR JAL]. A ASEAHY, 2012, 29(3): 124-130.
3] e B IN California S92 A EGIE K Z80H BEIT AL [D]: (M2 60850 ER: ERKE, 2017.

4] FE, LHAE EEABSOE R SRR, MR RS, 2013, 34(9): 1193-1198.

5] Levin, M. and Krause, G.M. (1978) Incident Detection: A Bayesian Approach. Transportation Research Record, 682,

52-58.
[6] ZRELfh, LARHE, R, KRB T RABEACEES BN FIAD]. Zliam A4 TR S5(EE, 2019,
19(5): 59-65.

(71 XUpRHE, T30¥, WIBME, 7757 R, fifk BPAdaBoost $i%: S HACE AT M) 7350 K240 (B AR RHE ),

DOI: 10.12677/0jtt.2022.113025 258 BB EEFW/ N


https://doi.org/10.12677/ojtt.2022.113025

XpeEE 4%

[9]
[10]

(1]

[12]

[13]
[14]

[15]

2015, 43(12): 1829-1833.
F, BAast. T EUZEA RN I R, VG AR ASE K 4R, 2001, 21(2): 70-73.
TETh, GRE. W EAAIR ISR A L] KZREER(BREIEER), 2013, 33(6): 84-87.

Liu, X., Peng, Z. and Zhang, L. (2019) Real-Time UAV Rerouting for Traffic Monitoring with Decomposition Based
Multi-Objective Optimization. Journal of Intelligent & Robotic Systems, 94, 491-501.
https://doi.org/10.1007/s10846-018-0806-8

Hu, C., Meng, Z., Qu, G., et al. (2021) Distributed Cooperative Path Planning for Tracking Ground Moving Target by
Multiple Fixed-Wing UAVs via DMPC-GVD in Urban Environment. International Journal of Control, Automation
and Systems, 19, 823-836. https://doi.org/10.1007/s12555-019-0625-0

Yao, P., Xie, Z. and Ren, P. (2019) Optimal UAV Route Planning for Coverage Search of Stationary Target in River.
IEEE Transactions on Control Systems Technology, 27, 822-829. https://doi.org/10.1109/TCST.2017.2781655

IRk, kA2 0 22 4= AR L 2 B X A 25 70 A ST FE[D]: [ 22 A0 3. SRFH: PU R RHE RS, 2014,

FRIEK, X2, SZEBE, BB HT DU T2 S0 AR - BUE RS 0 A6 A M ph AR T[], P E A B R, 2018,
31(1): 101-109.

PG E. Wi o Sl A 5 B AT R AR ST [D]: (B2 A 3], B [RIUERSE, 2011,

N
Y,

DOI: 10.12677/0jtt.2022.113025 259 A


https://doi.org/10.12677/ojtt.2022.113025
https://doi.org/10.1007/s10846-018-0806-8
https://doi.org/10.1007/s12555-019-0625-0
https://doi.org/10.1109/TCST.2017.2781655

	面向稀疏道路的地空交通检测系统事件检测仿真与评价
	摘  要
	关键词
	Traffic Incident Detection Simulation and Assessment for Sparse Roads Using Ground-to-Air Traffic Detection System
	Abstract
	Keywords
	1. 引言
	2. 地空交通检测系统
	3. 事件检测数值模拟方法
	3.1. 地空交通检测系统事件检测原理
	3.2. 数值模拟方法与参数设置
	3.3. 事件检测评价指标

	4. 交通事件检测数值模拟分析
	4.1. 无人飞机检测系统
	4.2. 视频摄像机检测系统
	4.3. 视频–无人飞机联合检测系统
	4.4. 考虑无人飞机折返的事件检测

	5. 无人飞机事件检测实验分析
	6. 结论
	基金项目
	参考文献

