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The Development of Automatic Tracking Antenna for UAV System by Fuzzy Logic Control
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Abstract

This paper presents The Development of Automatic Tracking
Antenna for UAV System by Fuzzy Logic Control. The mission of the
UAYV need to fly in long distance from the ground control station that we
cannot see the UAV while flying and unable to turn the antenna to direct
heading to the UAV to receive the essential information data such as
flight data or image data. When the direction of the antenna is not
heading direct to the UAV may not be exactly the same as the actual flight
that it will make the data communication between UAV and ground

control station have problems with missing signal. Therefore, the use of
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tracking antenna that can continuously track the flight direction of the
aircraft is necessary for the mission to fly in the long distance. The
automatic tracking antenna was designed by using the Arduino
microcontroller to control the pan angle of 360 degrees around the pole
and 0 to 90 degrees of the tilt angle. The flight test was shown that the
tuning of fuzzy control gain controller can controlled the antenna to
automatically track the UAV which can be turn the antenna in the
direction that the UAV has flown throughout the flight with the minimum

error of the pan angle and the tilt angle.
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Pan_angle_ref = arctan2(xxx, yyy) (1)
xxx = target lon - CE )
yyy = target lat - CN (3)

ile CE fio AMi Longitude 99111904 Tracking Antenna
CN D AW WHUe Latitude ﬂﬁ]‘g‘lﬁ!*ﬂ@ﬁ Tracking Antenna
HAZMIMUIUMIAUANID (Tit_angle_ref) Fadumsi 4895
Tit_angle ref = arctan2(target_high, D2) 4)
D2 = sqrt[(CE - target_lon) x (CE — target_lon)
+ (CN — target_lat) x (CN — target lat)]  (5)
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Control Fuzzy Gain| L Max Err | Min Err
Pan angle 1.0 100 9.85 -4.66
Tilt angle 1.7 100 5.58 -1.04
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