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Abstract

Recently, various recording technologies are studied for optical data storage. After standardization of BD (Blue-ray
Disc) and HD-DVD (High-Definition Digital Versatile Disc), the industry is looking for a suitable technology for next
generation optical data storage. Super-RENS (Super-resolution near field structure) technique, which is capable of
compatibility with other systems, is one of next optical data storage. In this paper, we analyze the nonlinearity of
Super-RENS read-out signal through the bicoherence test, which uses HOS (Higher-Order Statistics) and apply neural
networks for nonlinear modeling. The model structure considered in this paper is the NARX (Nonlinear AutoRegressive
eXogenous) model. The experiment results indicate that the read-out signals have nonlinear characteristics. In addition, it
verified the possibility that neural networks can be utilized for nonlinear modeling of Super-RENS systems.
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Table 1. The kinds and their capacities of the optical
discs.
Blu-ray
CD DVD . Super-RENS
Disc
43 | 650MB 47GB 25GB 100GB
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Table 2. Summary of the disc properties.

Disc BD (Blu-ray)
Recording layer Metal/Si
Diameter 12cm
Cover 0.Imm
Track pitch 320nm
Laser wavelength 405nm
NA 035
Dynamic tester Plustec ODU-1000
Recording power 9.3mW
Read-out power 1.2mW
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Block diagram of the experiment setup.
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Table 4. Weights and bias size of NARX model.

w {1, 1} 5x4
W {1, 2} 5x2
LW {2, 1} 1x5
b {1} 5x1
b {2} 1x1
Total 4
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Fig. 6. Comparison of the RF signal and NARX output
signal.
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