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Laser spot center location algorithm of four-quadrant detector

based on Gaussian distribution

Tang Yangin, Gu Guohua, Qian Weixian, Chen Qian, Zhang Jun
(School of Electronic Engineering and Photoelectric Technology, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: Laser spot center location algorithm of four-quadrant detector based on Gaussian distribution
was proposed to improve the accuracy of real-time laser spot center location measurement in FPGA.
Firstly, the laser spot used Gaussian distribution model was equivalently analyzed. Combined with
working principle of the four- quadrant detector and a reasonable set of Gauss integration interval, light
energy of each quadrant can be calculated. Corresponding to the photocurrent in the same area, Gaussian
distribution equations containing location information were deduced. And then, by using the standard
Gaussian distribution table, laser spot center location expressions were derived quickly which made the
algorithm be implemented in hardware in real time. Finally, simulation and experimental verification were
carried out with the algorithm which was based on Gaussian distribution and circular model respectively.
The results show that the precision of the algorithm based on Gaussian distribution is increased by
43.8% . Thus, it proves that this algorithm can effectively improve the accuracy of spot center location
measurement.
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Fig.1 Four-quadrant detector photosensitive surface
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Fig.2 Light spot model with uniform distribution of energy
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Fig.3 Light spot model of energy Gaussian distribution
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Fig.4 Schematic diagram of the mobile light spot
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