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Abstract: In order to overcome the problem of over-segmentation caused by traditional watershed algorithm, a color
image segmentation algorithm based on simple linear iterative clustering (SLIC) and watershed algorithm is pro-
posed to achieve an ideal segmentation effect. Firstly, the algorithm calculates the number of super-pixels
pre-segmented by image complexity, and uses SLIC to super-pixel segmentation preprocessing of the original image
to reduce the redundant information in subsequent processing. Then, an adaptive threshold calculation method is
proposed to process the gradient image of the preprocessed image in order to effectively remove noise and obtain
more complete contour information. Finally, the watershed segmentation algorithm is used to segment the image
extracted by the minimum value marker. Experiments on a large number of images show that the proposed algorithm
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can effectively suppress the over-segmentation problem caused by the traditional watershed algorithm, and is su-
perior to the traditional algorithm in the comparison of LCE and GCE, and the segmentation quality is improved.
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Table 1 Comparison of segmentation results LCE and GCE under different K values

(al) K=100 (a2) K=320 (a3) K=255 (b1) K=5 (b2) K=120 (b3) K=53

LCE/% 11.38 11.45 10.84 18.81 18.65 17.37
GCE/% 13.45 13.10 12.75 22.60 22.15 20.61
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Fig. 4 Effect of threshold on image segmentation. (a0), (b0) Original image; (a1), (b1) Manual labeling; (a2), (b2) n=3; (a3),
(b3) n=4; (a4), (b4) n=5
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Table 2 Comparison of LCE and GCE of images with different weight coefficients n

n=3 n=4 n=5
LCE/% GCE/% LCE/% GCE/% LCE/% GCE/%
4(a0) 10.80 13.62 10.00 13.30 10.30 13.70
4(b0) 13.14 15.52 12.83 14.85 13.72 15.90
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Fig. 6 Comparison of segmentation experimental results. (a0)~(d0) Original image; (a1)~(d1) Watershed segmentation
algorithm results without SLIC preprocessing segmentation; (a2)~(d2) Ref.[1] algorithm segmentation results; (a3)~(d3)
Ref.[3] algorithm segmentation results; (a4)~(d4) Algorithm segmentation results; (a5)~(d5) Berkeley image manual annota-
tion segmentation results provided by the database
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Table 3 Comparison of LCE and GCE

N-SLIC H-minima M-Watershed Ours

LCE/% GCE/% LCE/% GCE/% LCE/% GCE/% LCE/% GCE/%
6(a0) 10.89 13.65 10.43 13.50 10.10 13.50 10.00 13.30
6(b0) 8.54 9.79 8.42 9.76 8.16 9.71 7.68 9.72
6(c0) 11.88 14.09 11.70 13.87 11.02 13.99 10.80 13.62
6(d0) 12.65 13.73 12.10 14.06 12.04 14.28 11.85 14.28
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Overview: Image segmentation is the first step in image processing, and plays an important role in image subsequent
processing. The quality of feature extraction, target recognition and target detection all depend on the effect of image
segmentation. Image segmentation has become a research hotspot and difficulty due to the changes of illumination and
scale, the effects of noise and the problems of image itself. At present, image segmentation algorithms mainly include
region-based segmentation algorithm, edge-based segmentation algorithm, threshold-based segmentation algorithm,
and clustering-based segmentation algorithm. The watershed segmentation algorithm is a typical algorithm based on
region segmentation. It has the characteristics of simple implementation, good performance and strong contour extrac-
tion ability, but the image over-segmentation problem is more serious. The SLIC algorithm is a super-pixel segmenta-
tion algorithm based on gradient rise. It has a faster processing speed, and the super-pixel block can fit the boundary of
the target well, and can obtain super-pixel blocks with the same shape and size, but cannot segment the target area,
which increases the difficulty for subsequent processing. In order to solve the over-segmentation problem caused by the
traditional watershed segmentation algorithm and other existing algorithms(large data processing capacity and low op-
eration efficiency), as well as the problem that the SLIC cannot segment the target region, an image segmentation algo-
rithm based on SLIC algorithm and watershed algorithm is proposed. Firstly, a method of calculating the number of
super pixels in the SLIC algorithm is proposed, which used the image complexity and image size to calculate the number
of super-pixels pre-segmented, and then used the SLIC segmentation method to pre-process the original image for su-
per-pixel segmentation to reduce redundant information in subsequent processing; Then, a method of adaptively calcu-
lating the threshold using mean and variance was proposed to perform threshold processing on the gradient image of
the image to effectively remove noise and obtain more complete contour information. Finally, the image was extracted
from the minimum value mark to obtain the marked image, and the image was segmented by the watershed segmenta-
tion algorithm to obtain the final segmentation image. The algorithm can effectively solve the over-segmentation prob-
lem generated by the traditional watershed algorithm. Through the statistical analysis experiment of 500 images in the
Berkeley database, and the real local consistency error rate and global consistency error of 100 images and the ground
truth are calculated. The fractional rate is eventually found to be better than the traditional algorithms and other mark-
ing algorithms, and the ideal segmentation effect is obtained.

Citation: Hou Z Q, Zhao M Q, Yu W S, et al. Color image segmentation based on SLIC and watershed algorithm[J]. Op-
to-Electronic Engineering, 2019, 46(6): 180589
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