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Abstract : This paper presents a novel target tracking control design method for 2-axis gimbal system.

Especially, the delay time raised from control

signal calculation,

sensing signal transducing and

transmitting, affects the system stability and degrades the control performance. To overcome these issues,

in this study, the authors propose a new tracking system design method based on robust control

framework. The designed control system can preserve the system stability and control performance

simultaneously in spite of time delay. The developed control method was applied to a 2-axis gimbal

system. A STSMC (super-twisting sliding mode control) scheme was provided for a comparison study.

Finally, the simulation results were presented for validating the usefulness of the method.
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Fig. 1 2-axis gimbal system : controlled system (a:
optical sensor and camera, b: gyro sensor, c:

body with pan tilt, d: connecting belt, f: motor)
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Fig. 2 Controlled system with time delay
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Fig. 3 A tracking control system by incorporating

Smith Predictor to cope with time delay
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Fig. 4 Configuration of the standard image-based

visual tracking control system
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Table 1 Controlled plant specifications

Apparatus Item Value
Rated Power 45[W]
Max. Speed 3000[rpm]
Actuator: Rated Torque 0.294[Nm]
CoolMuscle
CM1-C23S30 Supply Voltage 24[VDC]=10%
Supply Current 39[A]
Gear Ratio 5:1
Signal Processing: Fusion of acceleration
and gyro sensor with Kalman filter
Sensor: Angle’s resolution 0.001°
NTRexLAB | gtatic Error 0.1°
MW-AHRS
Dynamic Error 2°
Response Time 1[ms]
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