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Abstract

The goal of this research is to create a visual guidance system that can control a small unmanned
loitering attack munition that is designed to attack ground targets. By applying artificial intelligence
in computer vision to calculate the location of the target and computed a trajectory for controlling
the movement of the multi-rotor unmanned aerial vehicle to attack the target. Six flight tests with
different visual orientations were performed and flies at a height of 80 meters and then reduces altitude to
attack the target in a color-strip circle of size 3 meters x 3 meters that is stationary on the ground.
Comparing the performance of YOLO v5 and making appropriate adjustments, it was found that YOLO
v5, whose conf-thres value is 0.001, had the best performance with the values Precision, Recall, and
the F 1 score, which is better than other models. After that, the trajectory is calculated by taking
the difference between the center of the target and the center of each frame at different heights

used to create a trajectory to be used in the design of the control system of an unmanned aircraft

to attack the target in the future.
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Flight Test Precision Recall F1 score mAP50 mAP50-95
Quad-01 0.999 1.000 0.999 0.995 0.901
Quad-02 0.998 1.000 0.999 0.995 0.854
Quad-03 0.794 0.979 0.877 0.948 0.807
Quad-04 0.998 1.000 0.999 0.995 0.935
Quad-05 0.975 1.000 0.987 0.995 0.896
Quad-06 0.996 1.000 0.998 0.995 0.900
All (Quad) 0.933 0.993 0.962 0.991 0.880
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