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Study on high precision positioning algorithm of spot center based

on the four-quadrant detector

GUO Xiao-kang,ZHANG Yan-mei, HE Shi-jie
(School of Information and Electrics, Beijing Institute of Technology ,Beijing 100081 , China)

Abstract: In order to improve the detection accuracy of the four-quadrant detector for laser spot center location and

simplify the existing algorithm , the two-section polynomial fitting method was proposed. When the spot energy distribu-

tion is Gaussian distribution model, the processing of data can be simplified according to the symmetry of the four-

quadrant detector. And then the fitting range was divided into two sections for polynomial fitting. Meanwhile , the algo-

rithm was optimized because the fitting error is bigger on the sides of the fitting range. The simulation results show that

when the highest degree of polynomial is four,the fitting error is only 10 ~>mm orders of magnitude in the range near

the origin and 10 ~*mm orders of magnitude in the range away from the origin. At last,the experiment proves the feasi-

bility of the proposed algorithm.

Key words : four-quadrant detector;spot center;polynomial fitting ; detection accuracy

1 3]
O 52 R I 258 2 — i UL 1 7 5 00 2 #5478, o
THE MG R, AR &N E TSR MR RE, 2
A I S = AN i3 SN E I E Il I e 2
AR
P2 1R B PO R TORS B2 1 G 2 — (42 =
BEHLOERE . SCER[4 ]9 0 1 DL 13 MRS

i

fE&E R
75 F #7:2017-04-13

(91 835 AR (EL 325 19 Y G BRAAI 00 £ 5309 5 SRS
PR T RS L 1 B AT s, O AR 22 TR F) 107
mm $C 2 SCHR[6 [ 42 T Composite 5335, 11
FLRZEFEHIAE 10~ mm Bt SCHk[4] ~ [6 1195
TEERA R R OIS BE  (EANBE D AL e TR0 B A
PFEE IR LIEOR . T R LR SRk B
feth TR R ) BB I A 3R AU

T ER/NEE (1992 - ) LB B -HE ST AR BN GIRIN ZE D7 18 ) TAE ., E-mail : agoodman1024@ 163. com



1354 ot 5 2 b

B4 %

Tk T HA B R I R
2 MKREFNFHEARE

U G BRI 25 A1 D — b i P A o B2 AR
i, QAT 1 PR e i DA PR 58 S AH TR 9 L A
DR R, 23 I DU GRBR , 251 SR RN BEJRK
JCIATE I 73 I, R N AEIX

1 UG BRI 5 TAR )5 7R R
Fig. 1 Schematic diagrams for working principle

of four-quadrant detector
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Fig. 2 The energy model of light spot based on Gaussian
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Fig. 4 The detecting error of the spot center
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Fig. 5 The detecting error of the spot center after optimizing
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Fig. 6 Simplified schematic diagram of the system
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Fig. 7 The detecting error of the spot center by experiment testing
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