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Abstract . It is difficult to set up a precise model because of the inherent uncertainties of a photoelectric tracking sys-
tem. The physical model of inherent characteristics was built for structural uncertainties of the photoelectric tracking
system, and the transfer function of the system was obtained. On this basis,the sensitivity function matrix can be de-
rived by first — order sensitivity function method, and the sensitivity curve and value can also be gotten by trajectory
sensitivity method and perturbation method. The sensitivity track shows that the resistance of motor has the biggest in-

fluence on speed ;the equivalent rotational inertia J,, of motor — transmission chain — load can also affect the speed ;the

m

inductance L of motor has minimal effect on speed. The equivalent rotational inertia J,, of motor — transmission chain
— load has the biggest influence on acceleration ;the second is the resistance of motor;the inductance L of motor has
almost no effect on acceleration. Speed sensitivity is verified by perturbation method,and the obtained conclusion is
the same as trajectory sensitivity method.
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Fig. 1 The schematic diagram of photoelectric tracking system
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Fig. 2 Streture chart of inherent characters

in photoelectric tracking system
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Fig. 3 The answer curve of sensitivity function matrix
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Tab. 1 Speed sensitivity for resistance R
R/Q 9.68( -20% ) 10.89( -10% ) 12.1 13.31( +10% ) 14.5( +20% ) 15.7( +30% )
¥y 7.6125 6. 1089 5. 0049 4.1710 4. 0307 4.0330
Ay 2.6076 1. 104 0 -0.8339 -0.9742 -0.9719
%2 HEMERLNRAE
Tab. 2 Speed sensitivity for inductance L
L/H | 0.01272( =20%) | 0.01431( ~10% ) 0.0159 0.01749( +10%) | 0.01908( +20%) | 0.02067( +30% )
y 5.0533 5.0290 5. 0049 4.9809 4.9571 4.9334
Ay 0. 0484 0.0241 0 ~0.024 ~0.0478 ~0.0715
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Tab. 3 Speed Sensitivity for rotational inertia J,,
J, /(kg - m?)| 1.5632( =20%) | 1.7586( —10%) 1.954 2.1494( +10%) | 2.3448( +20%) | 2.5402( +30%)
¥ 6.1816 5.5314 5.0049 4.5699 4.2043 4.0290
Ay 1.1767 0. 5265 0 ~0.435 ~0. 8006 ~0.9759
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