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Vehicle cooperative obstacle avoidance strategy driven by CLAM

model and trajectory data

QIN Ya-qin, QIAN Zheng—fu, XIE Ji-ming
(Faculty of Transportation Engineering, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: Considering the vehicle type, driving style, and the most important objects (MIO) affecting the vehicle
lane change at different stages, cooperative lane—change obstacle avoidance model (CLLAM) was constructed by
describing the "vehicle-vehicle interaction” mechanism in the vehicle obstacle avoidance process as a force
relationship; the vehicle lane change avoidance execution events under emergencies were extracted according to
the lane change execution segment extraction criterion to establish a vehicle obstacle avoidance micro—trajectory
dataset to unexpected events. The cooperative vehicle lane change obstacle avoidance was transformed into a
multi—constraint optimal control problem. The cooperative lane—change obstacle avoidance model-optimistic
algorithm strategy (CLAM-OA strategy) was designed with the optimization algorithm as a bridge. The results
show that compared with the data—driven LSTM model, the outputs of the CLAM-OA strategy have
significantly lower errors and more stable results in different time domains of vehicle speed and displacement.
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Fig.4 Diagram of ego car changing lane to

avoid collision
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Table 1 Parameter distribution of lane changing cut-out model
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@ X 9% R W T (4 I R [0.183, 42.610] 11.970  11.994 0.716 6.343 40.965
4 2 5% R WA 0 1 Y [0.218, 53.127] 9.120 9.934 0.446 6.578 24.613
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Table 2 Parameter distribution of lane changing cut-in model
25 SR e TIME bRfEZ SW MR SOV AMEL  95% Ar %K
a 7B 8 1 R KL [—1.962, 6.380] 0.088 1.181 —1.563 0.010 1.517
B MAR FREL [—8.203, 10.036] —0.250 2.004 —5.681 0.049 1.487
3 XFE AR R EFTE FWHER R [ —15.487, 162.008] 2.814  10.754  —10.801 1.747 22.364
¢ = HbREE T ) f A R [0, 65.982] 19.429 9.904 1.382 19.023 32.346
C, FLI 38 1E R AL [0, 14.940] 1.928 2.847 0.092 1.076 9.232
A AIE LR LI g [0, 8.832] 0.921 1.510 0.016 0.350 3.562
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Fig. 9 Performance of CLAM-OA strategy and LSTM on lane change dataset
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Table 3 Quantitative evaluation of CLAM-OA and LSTM performance
- CLAM—O0A LSTM
e Pimfif e BBy G EE o, i 1) 0, Ahifer MMAEy NmEEo,  BEEE o,
MSE 0.187 0.051 0.020 0.005 24.102 0.029 9.149 0.480
RMSE 0.432 0.226 0.140 0.074 4.909 0.170 3.025 0.693
MAE 0.309 0.058 0.071 0.032 3.327 0.110 1.971 0.346
RMSPE 0.007 0.004 0.041 0.135 0.083 0.003 0.879 1.275
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Table 4 Evaluation of different time-domain models Flg. 10 Comparison of displacement error in
oy CLAM-OA LSTM different time domain
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Fig. 11 Social force diagram of ego car during different lane change scenarios
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