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Abstract: With the vigorous development of unmanned aerial vehicle (UAV) technology, its applications in various
fields such as military defense, intelligent transportation, facility inspection, disaster relief, and agricultural management
have become increasingly widespread, becoming the core driving force for the development of the low-altitude economy.
Autonomous landing, as one of the core and key technologies of UAVs, directly determines the safety and reliability of
UAV operations. Especially in emergency scenarios such as low battery power, deteriorating weather conditions, or commu-
nication disruptions, it can effectively prevent equipment damage and accidents, and is a crucial step towards achieving full
automation of UAVs. Scene perception technology based on vision and deep learning, with its powerful feature learning and
pattern recognition capabilities, has broken through the limitations of traditional technologies such as GPS (Global Position-

ing System) and LiDAR (Light Detection And Ranging) in complex environments, bringing a brand-new solution to the
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field of UAV autonomous landing. This paper systematically reviews the scene perception methods for UAV autonomous
landing based on vision and deep learning. Firstly, it elaborates on the application background and significance of deep
learning in UAV autonomous landing, and sorts out the technological evolution from traditional sensor-driven to intelligent
perception. Then, it analyzes in detail the features and technical challenges of different scenarios: static platform landing fo-
cuses on three types of scenarios - landing marks, runway detection, and ground guidance, with the core demand being to
improve landing accuracy and reliability; dynamic platform landing covers land-based vehicles, ships at sea, and other mo-
bile platforms, and needs to focus on solving problems of motion tracking and interference suppression; special scenario
landing faces multiple challenges such as obstacle occlusion, signal interference, and extreme weather in complex environ-
ments like mountains, forests, and urban canyons. This paper deeply explores the core technical system, including the princi-
ples and applications of key technologies such as object detection, semantic segmentation, pose estimation, optical flow pre-
diction, and 3D reconstruction. At the same time, it analyzes the application effects and performance of feature extraction
optimization, semantic understanding enhancement, and scene adaptation strategies. Finally, it summarizes the challenges
faced in this field, such as insufficient adaptability to complex environments, computational resource constraints, data de-
pendence and annotation difficulties, and looks forward to future research directions. It points out that multi-source sensor
data fusion can enhance the perception ability in complex environments, developing lightweight models can adapt to the re-
source limitations of UAVs, and strengthening the combination of simulation and real scenarios can improve the generaliza-
tion ability of models. Through systematic summary and analysis, this paper comprehensively presents the current technical

status and development trends in this field, providing valuable reference and guidance for further research and engineering
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applications of UAV autonomous landing technology.
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— B B ARAECK SRS AR AR B A S AL
Z 0 AR TE AL S Al 1 5 sz BE R OB IRAE 4R
SEMR A7 AR B RO A € P s BUH J 2 8% Skl ik
MER SR I EBRG A R T RS R
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Bl , TR BE 2 ) v U3 5 IR BE A TS (A A2 3 B
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b 45 1 I B2 i T S 1 G O B Sk Ak B G UE AT AT M
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(2020)°" X . . J55]22.37 ms
Adam BEHLHSFE T Wbk
Yang 11 BT — R T X SLAM f % P FR ‘ B )
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P EE AL R AFERERET T 2N
ZIR.

3.2.3 ETFERSHITHEANBE &M

GG THEA 2 JCAHLAE 2 8] i 37 B RS 25 1Y
A, ERTANA EB RS ARZ — . %S
AAGTTRERE o Jo AHLEL RS B 64 (07 A0 D7 (5 8L, 1
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JHIG R 28 90 245 A B LA RRAIE , IR 45 JL AT 29 SR
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