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Backstepping Sliding Mode Flight Control of Quadcopter UAVs
Under Dynamic Electronic Fence

LIU Xiaoling, ZHANG Ming

(Guangzhou Urban Planning & Design Survey Research Institute Co. , Ltd. , Guangzhou 510000, China)

Abstract: In order to improve the control effectiveness of quadcopter unmanned aerial vehicle (UAV) flight attitude and
ensure their high stability flight missions in specific areas, a backstepping sliding mode flight control method of quadcopter
UAV under dynamic electronic fence is studied. Using GIS dynamic electronic fence technology to accurately define the
boundary of UAV flight area, and using sliding mode controller to accurately control the flight attitude and state of quadcop-
ter UAV. The fourth-order Bezier curve is introduced to refine and smooth the preset flight trajectory. In the design of con-
trol strategy. the four key constraints, such as heat flow rate, overload, dynamic pressure and balanced glide, are strictly
followed. The control law that meets the control constraints is constructed, and the flight area control command is generated
to guide the UAV to efficiently and stably fly according to the predetermined flight area control logic. Experimental results
show that in the day and night experimental scenarios, the method is used to control the flight of quadcopter UAV, it has a
low boundary coefficient and a high flight stability coefficient, indicating that the method has good control and practical appli-
cation effects.
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