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Automatic Testing Method Based on
Optimization Algorithms for the
Decision and Planning System of
Autonomous Vehicles
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YU Zhuoping

(School of Automotive Studies, Tongji University, Shanghai
201804, China,)

Abstract: Simulation-based scenario testing methods have
drawn significant research interests, and how to find critical
testing scenarios among the infinite number of concrete
scenarios becomes a critical issue. To solve this problem, this
paper proposed a critical scenario generation and automatic
testing method for the decision and planning system based on
optimization and search algorithms. The method was verified
through a hardware-in-the-loop platform, and the efficiencies
of different search algorithms were compared. The

experiment results show that the number of critical scenarios
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generated by the Bayesian optimization algorithm and the
genetic algorithm is increased by 3 times and 2.5 times,
compared with the random search algorithm. Combined with
automatic testing, the method can quite improve testing

efficiency.
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Fig. 1 Framework of critical scenario generation and testing
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Fig. 2 Framework of automatic simulation testing
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Fig. 3 Schematic diagram of functional scenario: cut-in
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Fig. 4 Results of cost function by optimization algorithms
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Tab. 2 Examples of critical scenario parameter combinations generated by the Bayesian optimization algorithm
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Tab.3 Examples of critical scenario parameter combinations generated by the genetic algorithm
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