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Abstract Modern drones are equipped with miniaturized mission equipment capable of performing various tasks
such as surveillance and reconnaissance. Consequently, these mission equipment are exposed to disturbances like
wind loads and motor rotations, which can lead to instability in the operation of the Electro-Optical Targeting
System (EOTS). Specifically, simple step inputs for changing the line of sight in EOTS can cause abrupt
changes in speed, inducing overshoot and potentially creating instability along with other disturbances. To
address this, a velocity profile was designed so that the angular velocity moves in a trapezoidal shape when
changing the EOTS line of sight. A Double-loop controller was designed to apply this profile as an input to
the external loop receiving position feedback. The system's stability was then compared, and the velocity profile
was optimized within a stable range by varying maximum speed and acceleration.
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Figure 2. Acceleration-deceleration profile.
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Figure 3. Acceleration—constant-deceleration profile.
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Table 2. Inertia measurement experiment parameters
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Table 3. Static friction experiment parameters
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Figure 8. Static friction measurement experiment results.
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