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Evaluation of optical properties of PCFs based on compressed

sensing with Contourlet transform

Shen Yan, Xie Yi, Lou Shuqin, Wang Xin, Zhao Tongtong
(School of Electronic and Information Engineering, Beijing Jiaotong University, Beijing 100044, China)

Abstract: An evaluation method of real photonic crystal fibers (PCFs) based on compressed sensing with
Contourlet transform was proposed for evaluating optical properties of PCFs. Integrated with the total
variation denoising method, only 48% cross-section data of PCFs can be used to reconstruct the whole
cross-section of PCF, and the edge features of air holes in multi-scale and multi-direction were also
effectively preserved. The classical images, a large mode area PCF and a polarization maintaining PCF
product were used to verify the effectiveness of the proposed method. Experimental results demonstrated
that the cross-section images of real PCFs can be effectively rebuilt by 48% cross-section data. To the
best of our knowledge, it is the first time to apply the compressed sensing with the Contourlet transform
to reconstruct the cross-section images of PCFs for evaluating the optical properties of real PCFs.
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Fig.1 Sketch of the decomposition of Contourlet transform in multiple scales and orientations( | represents down-sampling)
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Fig.2 Sketch of the proposed evaluation method of optical
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Fig.3 Results of compressed sensing with Contourlet transform and

TV denoising by different sampling ratio
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Fig.6 Results of compressed sensing with Contourlet transform and

TV denoising by different sampling ratios
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