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e VG IR KA MR 24 e, T4 710062

B B PE LUV 2 T 22 LAY Nystiom J7 3k FOE IS RIS, HEGIA LUV @R,
HEGL T RGB 825 [] b (R HE 31 [0S 4381 (4 52 0, 7E S0 | 3 2 X SRIRUAR 1 54 14 43 B8R s ORI SR B Bk
T T 22 LS H (97 15 AL T Nystrom RAERY I IESE G R A R T a5 A o 7 i R i+ 5
AR AR 0 1R B S TR K M SR 2 ol o RFAIE 18] B (eigengap ) 123 A, 1 38 0 3 e K (ELAO /DN, it ke
T A E RIS H R R BRI kA LUV @R[ A1 RGB (R2 25 8] h 3 Sl 2E AT BB 20 0 S 56, 46
FWITE LUV (@R 18] v B 8CR S B[] IF -t R 48 Hh 9 303 55 6 T Nystrom 5 32 () 335 2R 28 599K (spectral
clustering-Nystrom , SC-N) BEAT U o SCRGE RN B A1 Bli 12 50 & s 47 i [ A p 04 ) BRI T SC-N J7
REEIA LUV R 25 0] Z T2 RS Nystom J5 ik 5 HIE R K K% 3 RIS R A EIR I F

Adaptive spectral clustering algorithm based on Nystrom
method with multi-level structure in LUV color space

Liu Yarong, Wang Xili
School of Computer Science, Shaanxi Normal University, Xi’an 710062, China

Abstract: In this paper, we propose an adaptive spectral clustering algorithm based on the Nystrém method with multi-
level structures in LUV color space. First, we introduce the LUV color space, which can effectively avoid the influence of
barely noticeable differences on the segmentation results, achieving better result in texture and edge regions. Second, we
combine the spectral clustering algorithm based on multi-level structure and the Nystrém method. Our approach can reduce
the operation time and solve the problem of memory overflow. Finally, in K-means, through the analysis of the eigengap to
adaptive select the value of K, this approach can automatically determine the number of clusters. The proposed method is
applied to image segmentation, respectively, in LUV color space and RGB color space. The experimental results show
that in LUV color space we can obtain even better results. The data computation and operation time as well as the
segmentation result of the proposed algorithm are superior, compared to the spectral clustering algorithm based on the
Nystréom method (SC-N).

Key words: LUV color space; Nystrom method with multi-level structure; adaptive K-means; spectral clustering; color

image segmentation
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Fig. 1 ~The proposed method were used in the RGB and LUV color space for image segmentation
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Table 1 The proposed method’s clustering accuracy in
RGB and LUV color space
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Table 2 The proposed method compared with

SC-N method
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Fig.2 Using SC-N method and the proposed method to segmented the image
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Table 3 The clustering accuracy of SC-N method and the
proposed method in LUV color space
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