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[Abstract] In order to achieve customizable design and high-fidelity intelligent driving simulation test per-
ception data generation, an intelligent driving test scenario simulation architecture that integrates virtual and real
perception data is established in this paper. By fusing simulated traffic subject perception data with real environment
scene data, perception simulation data can be continuously generated with dangerous test scenarios as the target. On
this basis, the RANSAC method is used to extract the position of obstacles in the real point cloud and determine the
operating space constraints of simulated traffic subjects in the real environment scene at each moment. Then, in or-
der to realize the interactive relationship between the behavior and position of the main vehicle and other traffic sub-
jects in the test scenario, in the simulation software, simulation modeling and behavior design of the main vehicle
and traffic subjects are conducted based on the real main vehicle sensor parameters and motion trajectories for out-
put of continuous simulated traffic participant perception data. Finally, the mask replacement method and ray re-
placement strategy are used to perform virtual and real fusion on the image and point cloud data respectively, and
the virtual and real fusion perception data of dangerous driving test scenes in different real environment scenarios
are obtained. The simulation data is tested and verified. The results show that most scenarios in the real road collec-

tion data set have the ability to support simulation data injection. The injected simulated traffic subject behaviors
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can match the test scene requirements and have high authenticity. At the perceptual level, the injected simulated
traffic subject and the real traffic subject have a similarity of 86.5% in the target detection algorithm confidence lev-
el. The proposed method can controllably inject simulated traffic subjects that meet test requirements into real envi-
ronment scene data, and quickly and synchronously obtain virtual-real fusion images and point cloud data with high
realism.

Keywords: intelligent transportation; intelligent drive; scenario testing; fusion of virtual and real

data; perception data simulation
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