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Obstacle avoidance method for intelligent vehicles in complex environments
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Abstract: An obstacle avoidance method based on an improved potential field model and hidden Markov model (HMM)
is proposed to enhance the safety and comfort of intelligent vehicles during obstacle avoidance. First, the method con-
structed an improved field model by considering typical elements of vehicle attributes, road environment, and driving
states to predict the dynamic changes in collision risk. Further, HMM was used for obstacle avoidance decision making,
and path planning was performed by incorporating HMM into the improved potential field model. Next, the model pre-
dictive control was used to track the planning paths in real time, and a relaxation factor and constraints were added to the
controller to prevent the problem of unavailable optimal solutions. Finally, the cosimulations by CarSim and
MATLAB/Simulink were conducted to verify the effectiveness of the proposed method. Results show that the proposed
method can enhance driving safety and ride comfort while obtaining collision-free driving paths in various situations and
realizing dynamic obstacle avoidance.

Keywords: intelligent vehicle; potential model; HMM; dynamic obstacle avoidance; path planning; tracking control;
MPC; complex environments
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Table 1 Friction parameters at different road conditions
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Table 3 Vehicle characteristic parameters

Al UiE) Jitt/kg 438/ (km/h)
1 (F%) MercedesBenz Actros_6x2 2750 85
2(%)  Roewe 550 S Sedan 1590 65
3(K%) Nissan Cabstar Boxtruck 2150 90
4 (%) Audi_A8 Sedan 1770 95
5(#i%) Toyota Yaris Hatchback 1420 96
6 (31 %)  Ford_ Fiesta Hatchback 1480 97
7(f%) BMW Z3 Convertible 1690 100
8 (K%4) MercedesBenzActros+Trailer 4970 98
9 (%) Ford Focus_Stationwagon 1450 108
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