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Research on unstructured road scene modeling and behavior
decision-making based on ontology

Yao Bin' Zhao Pan® Lin Linglong® Yang Ming'
(1. School of Physics and Optoelectronic Engineering, Anhui University, Hefei 230601, China;
2. Institute of Intelligent Machines, Chinese Academy of Sciences,Hefei 230031, China)

Abstract: In this paper, a method for driving scene modeling and behavior decision-making based on ontology is
proposed to solve the problem that autonomous vehicles have difficulty in effective navigation and decision-making
planning on unstructured roads. First, an ontology model of each element in the unstructured road is established, in
which the eight-direction model is used to describe the positional relationship between the unmanned vehicle and
obstacles in the road scene. Then, the Cartesian coordinate system of the grid map in the autonomous vehicle is
converted into the Frenet coordinate system, and the risk function is defined with the combined spring model as the
framework to evaluate the risk value of the vehicle driving in the current scene. Then, the photoelectric information
data and prior driving knowledge are integrated to form an ontology knowledge base. Finally, the Prolog inference
engine is used to infer the final behavior decision result, which must meet the safety and rationality evaluation.
Experimental results show that in unstructured roads, this method can give a decision result that is more in line with
the driver's behavior at the decision level and also performs well in assisting path planning.
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Fig. 1 System structure diagram
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Fig. 3 Combined spring model architecture diagram
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Fig.5 Ontology architecture diagram
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Fig. 7 Schematic diagram of combined spring model application
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