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Abstract

main amplifier in a sizable laser facility. The image process mainly includes two parts, far-field reference computation and

This article discusses how to improve image processing for autonomous far-field laser beam alignment for the
far-field center computation. To further enhance the computation stability and the computation efficacy for image
processing, the image regions chosen in far-field reference computation and the far-field center computation are all
constrained to a particular region. In far-field reference computation, two process flows are shown for the transport spatial
filter (TSF) image and cavity spatial filter (CSF) image respectively. In far-field center computation, one process flow is
compatible for both the TSF image and CSF image, and the clustering approach is adopted in computing the center of the

far-fields. Experimental results demonstrate the effectiveness of the proposed image processing method.
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Fig. 1 Beam alignment schematic of the main amplifier of a component in SGII-up laser facility
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Fig. 2 Images captured by TSF CCD camera and CSF CCD camera in beam alignment. (a) TSF image; (b) CSF image;

(c) TSF image with center markers; (d) CSF image with center markers
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Fig. 5 TSF far-field reference center computation procedure
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Fig. 6 Far-field reference computation for TSF image. (a) Output image after edge detection; (b) reference result
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Fig. 9 Far-field reference computation for CSF image. (a) Output image after edge detection; (b) reference result
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Fig. 11 Far-field center computation procedure
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Fig. 12 Far-field center computation result for TSF image. (a) Output image after binarization; (b) far-field center result

(a)

hole 3

13 CSF EMGGm 7 65 b b BE5 3 () ZAE AL IS 15 30 19 BHE ; (b)m 068 vh O 153 45 21

Fig. 13 Far-field center computation result for CSF image. (a) Output image after binarization; (b) far-field center result
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