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Research on left-turn decision of intelligent vehicles integrated
into driver perception model

QIU Siyuan, WANG Xiaolan, ZHANG Weiwei

(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science, Shanghai 201620, China)

Abstract: Intelligent vehicle left turn is one of the most complex driving tasks, and the existing intelligent vehicle left turn decision
—-making model based on reinforcement learning takes the output of the upstream perception module as the state space of the left turn
decision—making algorithm, and lacks the screening and reasoning of the perception information compared with the human driver,
which makes it difficult for the decision—making algorithm to converge to a better decision—making strategy. In this paper, by
modeling the driver “s area of interest, this paper integrates it into the decision — making algorithm based on proximal policy
optimization ( PPO) reinforcement learning, filters out redundant perception information, and allows intelligent vehicles to pay
attention to the information area useful for decision—making. In order to fully consider the interaction relationship of surrounding
vehicles, the attention mechanism is added to the PPO-based reinforcement learning decision—making algorithm. And design the
reward function from the three aspects of safety, efficiency and comfort of intelligent vehicles to guide the learning direction of
intelligent vehicles. Experimental results show that the decision—making framework integrated into the driver’s area of interest model
and attention mechanism is better than other baseline frameworks, and the convergence speed is faster, which improves the safety
and traffic efficiency of intelligent vehicle decision—-making.
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Fig. 1 Risk domain of the vehicle along the tracking trajectory
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Fig. 2 Vehicle collision risk diagram
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Fig. 3 The point of conflict between ego and the surrounding

vehicles
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Fig. 4 Sense boundary points
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Fig. 5 The driver’s area of interest
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Fig. 6 Left—turn decision framework for smart vehicles
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Fig. 7 highway—env simulation scenario
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Table 1 Model test results

i I/ % FAHSE/ (m - s7h)
PPO + MPL 85.6 6.98
PPO + Attention 86.9 7.33
PPO + DSID + Attention 89.2 7.82
4 LERE

ASCER X RE G AE T 1 D TR A 2 g
( FFEEE 190 1)



