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Effects of Angular Tracking Error of Laser Seeker on

Precise Laser Guidance

QIU Xiong, LIU Zhiguo, WANG Shicheng

(Precision Guidance and Simulation Laboratory, Rocket Army Engineering University, Xi’an 710025, China)

Abstract: To enable the laser seeker to detect the guidance laser with a higher probability and
track the target with higher tracking accuracy, the tracking accuracy of the sight angle of the
laser seeker to the target during the guidance process is evaluated. The relationship between the
spot center and the deviation component is established under the condition that the spot signal
received by four quadrant detector obeys the Gaussian distribution, and its correctness is verified
by simulation. This relationship is taken as a test calibration fit, and a beam deflection angle
model is constructed. Due to the randomness of the noise interference current, a binary Taylor
expansion of the beam deflection angle at (0,0) is carried out and an approximate expression of
the angular tracking error is obtained. The standard deviation of the angular tracking error is
used as the evaluation standard of the sight angle tracking accuracy of the laser seeker. The

relationship among the standard deviation of the angular tracking error, the parameters of the
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target indicator, the parameters of the laser seeker, and the working distance is established by

combining the energy attenuation model of the guidance laser in the atmospheric transmission.

The influences of different parameters on the standard deviation of angular tracking error are

discussed. This approach shows that: when the signal-to-noise ratio is constant, the standard

deviation of the angular tracking error decreases as the spot radius decreases; the spot radius can

be reduced by adjusting the mounting position of the photosensitive surface, thereby improving

the angular tracking accuracy of the laser seeker is improved; when the spot radius is 1 mm and

the standard deviation of the noise interference current is 0. 2 A, if the single pulse energy of the

target indicator is 150 m]J, the standard deviation of the angular tracking error of the laser seeker

to the target at a distance of 8 km is 0. 973 7 X 10 ? rad. The angular tracking accuracy of the

laser seeker for the target at a specific working distance can be improved by increasing the single

pulse energy of the target indicator.

Keywords: laser seeker; angular tracking error; target indicator; single pulse energy; four

quadrant detector
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