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Estimation method of laser micro-scale

ablation quality based on image

Guo Wei, Chang Hao', Du Bangdeng, Yu Chenghao

(State Key Laboratory of Laser Propulsion & Application, Department of Aerospace Science and Technology,
Space Engineering University, Beijing 101416, China)

Abstract: The ablation quality under laser micro-scale ablation is an important physical quantity for evaluating
performance parameters such as specific impulse in the laser micro-propulsion system. Based on the ablation pit
image obtained by the scanning electron microscope, a micro-scale ablation pit shape three-dimensional model
reconstruction algorithm was established based on the gray-scale surface reconstruction method; In view of the
effect of image noise, the image was segmented and smoothed, which effectively solved the effect of quantization
error and grayscale blur on the reconstructed shape, and realizeing the ablation pit volume estimation. The results
show that the proposed method can quickly and effectively reconstruct the three-dimensional shape of ablation
pits under laser micro-scale ablation, and then calculate the ablation quality.
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Fig.2 Ablation pit image. (a) Upper and lower surfaces; (b) Side
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Tab.2 Reconstructed ablation pit parameters

Ablation pit parameters Volume/pm?® Quality/pg
Ideal frustum of a cone 7.54x10° 12.07
Reconstruction of ablation pits 4.45x10° 7.12
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Fig.9 Contrast ablation pit image. (a) A profile view; (b) Traditional volume method; (c) Reconstruction volume method; (d) Reconstruction plan; (e)

Reconstruction of the top view
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Tab.3 Contrast ablation pit parameters

Ablation pit parameters Volume/pm’® Quality/pg
Ideal frustum of a cone 6.27x10° 10.03
Reconstruction of ablation pits 5.34x10° 8.544
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