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Methods for 3D Environment Perception and Real-time
Visualization for Autonomous Navigation of Unmanned
Aerial Vehicles

Yi Wang Bowen Yang Min Zhong Guanyu Jia Xuan Wang
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Abstract

Focusing on the characteristics of unmanned aerial vehicles such as low payload and high real-time requirements, this paper conducts
research on building a 3D environment visual perception framework based on visual multi-object recognition and semantic cognition.
By introducing an attention mechanism model with bird’s-eye view perspective and a lightweight expression mechanism, the
accurate representation of target spatial positions and dynamic changes in complex scenes is achieved. Through the construction of a
hierarchical rendering and data compression mechanism, the real-time computing efficiency is further improved. The research results
show that this method has good real-time performance and system scalability while ensuring accuracy, and can provide technical
support for applications such as unmanned aerial vehicle inspection and disaster monitoring.
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