

















Table 2 the PSNR of different approaches

PSNR k K-means T -FFCM PSO-F proposed method
FCM

Lena (256  256) 3 22.8320 22.8987 22.8987 22.9265
4 25.9344 259122 25.9347 25.9429

7 30.7808 30.8189 30.8377 30.8189

Cameraman 3 24.3969 24.3922 24.3922 24.3969
(256 256) 4 25.9677 25.9853 25.9853 26.0458
7 30.6820 30.3592 30.3592 30.7522

Here, peak signal to noise ratio (PSNR) is used to evaluate the segmentation
results. PSNR is defined as
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Where RMSE is the root mean-squared error, defined as:
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Here I and T are original and segmented images of size M X N, respectively.

From table 1 and 2, it’s obvious that the proposed method reduces the running
time and the number of iterations compared with the K-means algorithm. It
improves the efficiency of the K-means algorithm. As can be seen from the table 2,
the PSNR obtained by the proposed method is relatively large compared to the
1 K-means, T-FFCM and PSO-FFCM , especially in the “cameraman” image. The
larger value of PSNR, the better quality of the segmentation results.
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Fig. 1 original image Fig. 2 the segmentation results using T-FFCM
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Fig. 4 the segmentation results using K-means  Fig. 3 the segmentation result using PSO-FFCM
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Fig. 5 the segmentation results using the proposed method

6 Conclusion

This paper presents multi-threshold image segmentation approach based on
K-means and the firefly algorithm. Experimental result show that proposed
approach could effectively overcome the problem which the K-Means algorithm is
sensitive to initial value. And the running time of approach method is faster and it
can have good segmentation results. It’s obvious that the combination of firefly

algorithm with K-means could be effectively applied to image segmentation.
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