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Fig.1 UAVs falling and hitting dummy test
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Fig.2 Impact responses of UAVs under typical working conditions
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Fig.3 UAVs damage criteria at different altitudes
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Fig.4 Different drop attitudes of UAVs
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Impact of Low-Altitude Drop of Civilian Light and Small UAVs on the Safety of
Ground Personnel

Guo Yazhou, Liu Xiaochuan, Bai Chunyu, Wang Jizhen, Wang Yafeng

Aviation Key Laboratory of Science and Technology on Structures Impact Dynamics, Aircraft Strength Research
Institute of China, Xi’an 710065, China

Abstract: In order to study the severity of the threat and damage that civilian light and small drones may cause to
ground personnel at low altitudes, the Mavic 2 UAV which has a high market share is used as the research object.
The safety test of personnel falling and hitting the ground has been carried out, and the response mode of the UAV
under different height drops and impact is studied. Based on the human head and neck injury criteria, the mechanical
response of the head and neck of the ground personnel was analyzed, and the degree of injury of the ground
personnel by the UAV collision was evaluated. The results show that the common quadrotor UAVs below 1kg on the
market will not cause unacceptable blunt collision damage to ground personnel when falling at a low altitude. Due to
the structural characteristics of the UAV's foldable wings, the UAV will not only cause blunt injuries due to body
collisions, but also sharp injuries such as cuts/stabs due to blades. The side impact posture on the abdomen of the
fuselage will cause more serious damage to the ground personnel than other posture. The research of this project can
provide technical support and data reference for the safe operation of civilian light and small drones.

Key Words: light and small UAV; low-altitude drop; ground personnel; safety
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