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ARTICLE INFORMATION ABSTRACT

In this paper, a two-degrees of freedom gimbal has been designed and constructed. A camera stabilizer
or gimbal consists of a movable stand for camera that enables a smooth picture capture. One of the
inconveniencies of the commercial gimbals is that they carry a specific camera. If a new camera is
installed on them, the gimbal cannot maintain its primary function properly. This problem occurs
Keywords: because of the different mass, inertia and centroid position of cameras. One of the important aspects in
Gimbal this particular application is the real-time implementation of control laws developed on software
Practical implementation environments such as MATLAB on the real system. A PID- Model Reference Adaptive Control is
Model Reference Adaptive Control implemented on the gimbal. Using model reference adaptive control, we search for automatic setting of
Stabilizer controller parameters such that the system response under different inertial conditions follows a single
reference model. Finally, the efficiency and robustness of this model reference adaptive controller was
investigated both numerically and practically.
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Table 3 Coefficients used to control PID in the roll-DOF
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N D | P Roll-X
100 0 0 1.6 1
100 0 288 144 2
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N D | P Pitch-Y
100 0 0 2 1
100 0 3.6 1.8 2
100 0 0 1.8 3
100 0.144 6.4 1.92 4
100 0 0 1.92 5
100 0.72 8 24 6
100 0.72 1 24 7
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1 0.72 0 24 9

1 0.72 8 24 10
50 0.72 8 24 11
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Fig. 24 Measured gimbal output relative to applied disturbance on the

gimbal with three different learning coefficient and two training (1) and
(2) for degree roll without the camera
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Fig. 25 Measured gimbal output relative to applied disturbance on the
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and (2) for degree roll with the camera
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(2) for degree pitch without the camera
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Fig. 23 Measured gimbal output relative to applied disturbance on the

gimbal with three different learning coefficient and two training (1) and
(2) for degree roll with the camera
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Fig. 27 Measured gimbal output relative to applied disturbance on the
gimbal with three different damping coefficient and two training (1)
and (2) for degree roll with the camera

JunsS 2 o ls endisnSolal (Blazél 4 JloaS (255 lazél s 27 Y

90 b 4250 612 (2) 5 (1) Uil 90 ploxil g Sgliie oliae o ps 4 b

0.45 +
0.4 1
0.35 1
0.3 A
0.25 1
0.2 1
0.15 1
0.1 1
0.05 +

0

¢=1.5 ¢=0.98 ¢=0.5

Training(1) B Training(2)

Fig. 28 Gimbal output disturbance than disturbance measured on the

gimbal with three different damping coefficient and two training (1)
and (2) for degree pitch without the camera
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