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Abstract

In this paper, we investigate the compressed sensing (CS) algorithms for modeling a super-resolution near-field
structure (super-RENS) disc system with a sparse Volterra filter. It is well known that the super-RENS disc system has
severe nonlinear inter-symbol interference (ISI). A nonlinear system with memory can be well described with the Volterra
series. Furthermore, CS can restore sparse or compressed signals from measurements. For these reasons, we employ the
CS algorithms to estimate a sparse super-RENS read-out channel. The evaluation results show that the CS algorithms
can efficiently construct a sparse Volterra model for the super-RENS read-out channel.

Keywords : Super-RENS, Modeling, Compressed sensing, Volterra filter
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Disc BD (Blu-ray)
Recording layer Metal/Si
Diameter (cm) 12
Cover (mm) 0.1
Track pitch (nm) 320
Laser wavelength (nm) 405
Minimum mark size (nm) 150
Linear velocity (m/s) 492
NA 0.85
Dynamic tester Pulstec ODU-1000
Recording power (mW) 9.3
Readout power (mW) 1.2
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3. Block diagram of the second-order Volterra
filter. In the “Preprocessing” block, the RF
signal is filtered to remove the DC component
and the low-frequency noise and scaled into
-1, 1.
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Fig. 4. MSE values depending on linear filter length m,
where the sparsity level s for OMP, ROMP,
and
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