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Evaluating the tracking performance of photoelectric theodolite by
using the amplitude frequency characteristic curve

ZHANG Ning SHEN Xiang-heng
( Changchun Institute of Optics Fine Mechanics and Physics the Chinese Academy of Sciences Changchun 130033 China)

Abstract: A novel approach is proposed to evaluate the tracking performance of photoelectric theodolite by testing its
amplitude frequency characteristic curve. A method of testing the amplitude frequency curve is also given. At first this
paper analyzes the equivalence relations of describing a system using frequency characteristic transfer functions and
differential equations( difference equations) . And then the significance and the advantage of evaluating the tracking
performance using the amplitude frequency characteristic curve of photoelectric theodolite are expatiated. The charac—
ter of Wigner Ville distribution of tracking error which is gotten by tracking the optic dynamic target is described when
the frequency optic dynamic target is modulated continuously. The tracking error signal can be represented by a finite
number of weighted sums for the base frequency harmonic and high harmonics based on the characters of tracking er—
ror’s WVD. However because of the lack of the scientific means to separate the harmonic components accurately it
cannot test the frequency characteristic curves using the time<requency distribution. In this case an indirect approach
that test the amplitude frequency characteristic curve of photoelectric theodolite by using the line frequency modulation
( LFM) signal is introduced. At last the tracking performance and characteristic of the photoelectric theodolite are an—
alyzed based on the amplitude frequency characteristic curve.

Key words: amplitude frequency curve; analytic signal; Wigner Ville distribution( WVD) ; line frequency modulation

( LFM) signals; envelope
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Fig. 1 the relationship of describing a system using frequency
characteristics  transfer function and differential

equations ( difference equations)
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Fig.2 the space relation between dynamic target and theodolite
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Fig.3 azimuth a with continuous FM ( frequency modulation)

(‘a) and relevant tracking error curve ( b)
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Fig. 11  line frequency modulation( LFM) signals( a) and

relevant tracking error( b)
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Fig. 12 up-ha]f signal and the up-envelope of tracking error curve
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Fig. 13 the up-half signal and the up-envelope of tracking error curve
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