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Local Threshold Segmentation Method Based on Multi-Direction
Grayscale Wave for Image
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Abstract Aiming at the industrial images with uneven illumination interference, a local threshold segmentation
method based on multi-direction grayscale wave for image is proposed in this paper. First, the image is pretreated
with mean filtering. Then, one-dimensional grayscale wave curves are extracted in four-direction of horizontal,
vertical, left diagonal and right diagonal. Meanwhile, one-dimension local threshold segmentation is carried out for
wave peaks and troughs which satisfy the threshold condition of wave amplitude on each curve. Finally, an and
operation is processed for segmented sub-images, the final segmented image is obtained. The experimental results
show that this method can effectively improve the segmentation accuracy of images with uneven illumination.

Compared with two-dimensional Otsu, two-dimensional Tsallis and Niblack methods, the segmentation effect of the

proposed method is significantly improved.
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Fig. 1 Rice gay image
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Fig. 2 Three dimension topographic image of rice
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Fig. 3 One-direction grayscale wave curve
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Fig. 4 Grayscale wave curve
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Fig. 5 Local threshold segmentation curve of rice image. (a) Line 30 of the grayscale wave curve; (b) column 210

of the grayscale wave curve
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Fig. 6 Four-direction one-dimension threshold segmentation of rice image. (a) Horizontal direction sub-image; (b) vertical

direction sub-image; (c) left diagonal directional sub-image; (d) right diagonal directional sub-image;

(e) segmentation results after an and operation
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Table 1 Running time of different algorithms unit: s

Image 2DOtsu 2DTE Niblack  Our method
Rice 30.04 1.42 14.14 6.95
Carve 77.77 1.728 104.62 75.12
Cap 76.45 1.749 71.61 29.38

Watch 76.04 1.793 115.37 52.73

061016-4



Wt 5ot T o R

rice

carve

cap

watch

@ ®)

()

(CY) (e)

K 7 KAk Bt b, (BRI EE ; (b)) 2DOtsu 85 (o) 2DTE 8255 (d) Niblack 2% ; (e) AR
Fig. 7 Experimental results of various methods. (a)Raw images; (b) 2DOtsu method; (¢) 2DTE method;
(d) Niblack method; (e) our method
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