$30% %2 b= SR S Vol. 30, No. 2
2010 4 2 A ACTA OPTICA SINICA February, 2010

XEHS: 0253-2239(2010)02-0451-05

FICSRT AR 725 T 5 16 9 2 0 AT v 118 D1 Bt M A8 458 1

D 1.2 2>l = XHE1 I 2 |52
EOAT zEX BER' FER
oo 5 T BB PO 25 BF G701 00 6219005 © 1t FRHEE A8 £ %0 1)1 S 610050)

FEE 76RO R 200 8 O R B 43 A, CCD R 5 BT B 1 T A7 78 B8R AR BE B S 6 B TR AR 0 5k B2 4 A 4R
xR T L 4 R A DN S R B KL . AT TR AR A Y SR 45 T A Al B R AR A AR 1Y B AR
R AEH — R 2B CCD R A I 11 W A% 75 e 15 I 0 Rl i A8 o RS 3251 R o v T A A 38 3k 34 01 I 4% 15
R SF 0 2 A A P90 A R 28 T 114 X8 I 56 2R R P IR RS O DG R T i AT B K RO B 5 R T 349 57 0l TR UG R G IE R
GOt A AR . S5 SRR %7 IR R B M A TE G BE Y T AR W AR 5 R A% S i Wk B G BE I L SRR A0 A, BT R
BEMF AR IR AL IR 25 /N F 100, B IE J7 6 SO 43 A TG MG B v AR R S

BRI OGN hE WAL IE 5 AR T 5 WO R BE 4 AT 5 WU BLIR 5 18 T

hESES TN247 XHEkFRIES A doi: 10.3788/A0S20103002.0451

Spot Distortion Calibration in Measurement of Laser Intensity
Distribution Based on Imaging by Scattering
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Abstract The tilt between CCD and diffusion screen will result in the spot geometry and intensity distortion, which
will worsen the measurement result of spot distribution. The reason for distortion is analyzed, and the position
relation between distorted grids and ideal grids is established by polynomial model. A grid method of rectifying
distortion based on uniting pixels is presented. The distorted image of the self-designed and fabricated “standard grid
target board” corresponds the standard grid through distinguishing from the borders of the grids. The corresponding
relation can help to recover the spot geometry. It can rectify intensity distortion through the image of uniform light.
Experiments prove that the means can not only calibrate the spot geometry but also rectify intensity distortion. The
calibrating precision is within 1% . The method is very practical in measuring laser intensity distribution.

Key words optical measurement; distortion calibration; grid method; laser intensity distribution; imaging by
scattering; diffuse reflection
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Fig. 1 Sketch of oblique real image on CCD
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Fig. 2 Sketch of oblique distortion. (a) Ideal grid;
(b) distorted grid
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Fig. 3 Block diagram of spot calibration
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Fig. 4 Sketch of “grid method” for distortion calibration
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Fig. 5 Sketch of intensity distortion calibration
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Fig. 6 Results of geometry distortion calibration. (a) Incident spot; (b) distorted spot; (c¢) calibrated spot
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Table 1 Results of intensity distortion calibration

Before calibration After calibration

Ununiformity /% 10 0.5
Peak ADU 2450 2025
Average ADU 2000 2009
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