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[Abstract]

Vision-based autonomous precision landing technology for UAVs requires precise position estimation and landing guidance technology.
Also, for safe landing, it must be designed to determine the safety of the landing point against ground obstacles and to guide the landing
only when the safety is ensured. In this paper, we proposes vision-based navigation, and algorithms for determining the safety of landing
point to perform autonomous precision landings. To perform vision-based navigation, CNN technology is used to detect landing pad and
the detection information is used to derive an integrated navigation solution. In addition, design and apply Kalman filters to improve
position estimation performance. In order to determine the safety of the landing point, we perform the obstacle detection and position
estimation in the same manner, and estimate the speed of the obstacle using LSM. The collision or not with the obstacle is determined based

on the CPA calculated by using the estimated state of the obstacle. Finally, we perform flight test to verify the proposed algorithm.

Key word : Autonomous Precision Landing, Collision Prediction, Closest Point of Approach, Least-Squares Method,
State Estimation.
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Fig. 5. Geometry between landing pad and obstacle
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