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Evaluating Spatial Stabilization Performance of
Gimbal System Without Using Rotating Equipment
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Abstract: Gimbal control systems play a crucial role in spatial stabilization across various applications, aiming to minimize
sensitivity to external disturbances. Traditional evaluation of stabilization performance relies on expensive rotational equipment to
generate real disturbances, increasing both cost and complexity. This paper proposes a novel, cost-effective method for assessing
stabilization performance by injecting virtual disturbance signals into the gimbal control processor. This approach eliminates the
need for physical disturbance generation, significantly reducing testing costs while maintaining high realism in simulating
real-world conditions. Furthermore, it simplifies the evaluation process, enhancing accessibility and efficiency for practical
applications. Simulation results validate the effectiveness of this approach, demonstrating its potential as a reliable alternative for

evaluating gimbal control system performance accurately and efficiently.
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Table 1. Variables, constants and functions of gimbal stabilization

control model.

71% L

Fe 37t A3} Ao7]

Fy A 37S 93 MREE 29
F SRl ot vhE wd

Fy 4 =Rl mE P v

Fy dEe 245 AT Aol AA 2d
¢ AMBEEE AoE 93 3 Hy
M ABEE ¢17tE 33Y

R A B RE o WA v 314 Y

: ARE] A & 49

m Ay wHlo] AA RHE ()‘]"l‘)

6 W% EAE & 2 A=

§ N BRE % 3 AEE

w A B4 = 2 45

wg Aol AN 24T &%

wp E9E 39 84 % 1 AEE

s gEehs 4Rt

WE
TR Fr 6 &
X
Fe Tc Fy Ty T Fg w
Wgs Fs
a8 1 A FgE Alof e trojo] 1Y,
Fig. 1. Diagram of gimbal stabilization control model.
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Fig. 2. Diagram of proposed method for estimating sensitivity to
perturbation.
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