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Design and Implementation of Automatic Landing System for UAVS via
Ground-based Vision Navigation System

Majdeddin Najafi, Javad Jannesari Ladani

Abstract

In this paper, a new automatic landing system is suggested for unmanned aerial vehicles based on a ground-
based vision system. Auto-land is the main challenge in all kinds of UAVs where the most accidents happen in
the phase of flight. A low-cost auto-landing system, which is useful for variety types of UAVs and movable
between different runways, is required in UAV’s industries. In the proposed method, a vision navigation
system equipped with a tracking systems and a Laser distance finder is mounted on the center and end of the
runway. The navigation system calculates the position of the target UAV and communicates it to the UAV.
Some computations show that the accuracy of the system is approximately 20 times more than GPS for landing
phase. In follows, a landing algorithm is suggested for obtaining optimal flight path for a safe landing. The
algorithm employs two guidance systems for calculating the desired altitude based on image vector field
guidance law (IVFGL) and desired heading based on descent and flare phases. The results of this article are
investigated by implementation with hardware in the loop on the UAV.

Keywords: UAV, Auto-landing, Ground Based Navigation System, Autopilot
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