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Abstract
Aiming at the problems of difficult construction of real road emergency drill environment, single
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scene and huge cost, combining the concept of virtual geographical environment with road emer-
gency drill in transportation industry, a multi-user scenario collaborative emergency virtual drill
system for road emergency was developed. The modular concept was adopted to design and con-
struct the 3D scene library, and the distance conversion algorithm was constructed to improve the
frame number of the 3D drill environment. The concept of distance field is introduced to design the
water body simulation algorithm, and the dynamic simulation technology of 3D animation render-
ing software is combined to realize the virtual scene simulation of various emergencies. Based on
the UE4 engine, the human-computer interaction logic and multi-user network coordination func-
tions are realized. The results show that the road emergency virtual exercise system can provide a
realistic and scientific virtual exercise environment that conforms to the real emergency business
of the transportation industry and provides an effective tool platform for improving the profes-
sional ability of emergency responders in transportation industry.
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Figure 1. Design of a virtual road emergency drill system
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Figure 2. Virtual road emergency drill process framework
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Figure 3. Technical route of the virtual road emergency drill system
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Figure 5. Distance conversion based on visual field
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Figure 6. Collapse simulation
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Figure 7. Analysis on the effect of water flow
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Figure 12. Road surface subsidence
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