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Abstract: Light stripe center extraction algorithm based on an improved U-shaped network
(UNet) was proposed to resolve the contradiction among uneven strong reflections on workpiece
surfaces, background noise interference, and the demand for high-precision measurement in
complex environments. Firstly, grouped depthwise separable convolution modules and dense
residual convolution modules were introduced into the encoder and decoder of the UNet model,
respectively. A U-shaped segmentation model based on multiple convolutions, feature fusion,
and attention mechanisms was established to reduce interference caused by abnormal exposure in
stripe images and improve the overall accuracy of stripe segmentation. Experiments on the test
set show that for the stripe segmentation task, the Dice coefficient, mean intersection over union,
and precision reach 0. 901 8, 0. 8354, and 0. 913 5, respectively, which are improved by 6. 43%,
9.13%, and 15. 51% compared with the original UNet model. Finally, based on the segmentation
results, Steger algorithm based on the Hessian matrix is applied to accurately extract the
centerline of the light stripe. Experimental results verify the effectiveness of combining the
improved UNet model with Steger algorithm, which demonstrates excellent accuracy even under
abnormal exposure conditions in light stripe images.
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