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Laser spot location n imaging laser detecting systems

ZHOU Zhong-liang', ZHOU B ing', HE Yong-giang”, WANG B in’
(1 Deparment of Optics & Electrical Engineering, O rdnance Engineering College, Shijiazhuang 050003, China; 2 Photelectrical
Station, Shenzhen-base of Forces’ Stationed in Hongkong, Shenzhen 518040, China)

Abstract: Laser ot detection is the key technique in the maging” laser detecting system. In order o find the pinpoint
direction of the laser source and locate the accurate laser spot position; the'arithmetic of sub pixel measurementwas put fomward
For different laser spots, itwas studied with the method of gravitysmoded and the method based on satial moments both in the
theory and experiment The statistic data of the mean valug\and \ootmean-square of the sgots’ coordinates at different laser
intensity approved that this idea can increase the detecting precision  less than 0. 2 pixelswhile extending the detecting dynamic
extension, which is helpful o assure the laser location precisely
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Fig 1 Constitution of the imaging laser detecting system in the laboratory
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Fig 2 Two-dimensional idea edge model
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Fig 3 Circularwindow (5 >5 pixel matrix)

F UFFIH TR 5 X6 RFEE H X R YRR

Hoo , H11 H1o Hzo H01 Hop 70 73 X B3 25 [ JFE Mg |,
My M My ‘Mg Mg o 83T 6B 5 51 5
BRI E SR EG P E - MRS SHT
(EFATBIEAL B T LLARAS AR 2R 20K B 1) e Bt a2
GALE HEG T RS2 R LG 0 1
GEMEALR



250 pLig DS 3 A 20084F 6

Table 1 The set of sixmasks used for moment operatorwith 5 >5 pixel matrix

0. 0219 0 1231 0. 1573 0 1231 0. 0219 - 0. 0098 - 0. 0352 0 0. 0352 0. 0098
0. 1231 0. 16 0. 16 0. 16 0 1231 - 0. 0352 - 0. 0256 0 0. 0256 0. 0352
0. 1573 0 16 0 16 0 16 0. 1573 0 0 0 0 0
0 1231 0 16 0 16 0 16 0 1231 0. 0352 0. 0256 0 - 0. 0256 - 0. 0352
0. 0219 0 1231 0. 1573 0. 1231 0. 0219 0. 0098 0. 0352 0 - 0. 0352 - 0. 0098
Hoo Hi
- 0. 0147 - 0. 0469 0 0. 0469 0. 0147 0. 0099 0. 0194 0. 0021 0. 0194 0. 0099
- 0. 0933 - 0. 064 0 0. 064 0. 0933 0 0719 0. 0277 0. 0021 0. 0277 0. 0719
- 01253 - 0. 064 0 0. 064 0. 1253 0. 1019 0. 0277 0. 0021 0. 0277 0. 1019
- 00933 - 0 064 0 0. 064 0. 0933 0. 0719 0. 0277 0. 0021 0. 0277 0. 0719
- 0. 0147 - 0. 0469 0 0. 0469 0. 0147 0. 0099 0. 0194 0. 0021 0. 0194 0. 0099
Hio Hgo
0. 0147 0. 0933 0. 1253 0. 0933 0. 0147 0. 0099 0. 0719 01029 0. 0719 0. 0099
0. 0469 0. 064 0. 064 0. 064 0. 0469 0. 0194 0. 0277 00277 0. 0277 0. 0194
0 0 0 0 0 0. 0021 0. 0021 0. 0021 0. 0021 0. 0021
- 0. 0469 - 0. 064 - 0. 064 - 0. 064 - 0. 0469 0. 0194 0, 0277 0. 0277 0. 0277 0. 0194
- 00147 - 00933 - 0 1253 - 0. 0933 - 0. 0147 0. 0099 0.'0719 0. 1019 0. 0719 0. 0099
Ho Hoa
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Fig.4 Laser spot images under variant intensity illuminating( 0. 01 pJ /em® ~5. 16 em®)
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Fig. 5 The coordinates register under the six light intensities
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Table 2 Mean and RMS statistics of the laser pots’ center coordinates

sequence number L Lb Lk Ll Lk Lk
mean/pixel 144. 00 144. 00 144. 00 144. 01 144. 04 144. 05
gravity method
RMS/pixel 0. 00 0 01 0 27 0. 59 0. 65 0. 46
method
mean/pixel NaN 144. 00 144. 00 144. 01 144. 04 144. 04
pecial moments
RMS/pixel NaN 0 12 0 13 0 13 0 07 0 13
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