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ABSTRACT

Digital filter banks are extensively used in communication purpose for channelization. Multi-band channelizer
system must choose a specific channel from a broad bandwidth signal. Reconfigurable non-uniform multi-
channels with sharp transition widths are necessary for channelization in digital channelizer and spectrum
sensing in wireless communication networks. The aim of this research work is to design a reconfigurable filter
structure featuring a low computational complexity. With help of the proposed reconfigurable filter structures,
non-uniform and sharp transition width channels are designed with reduced number of filter coefficients. The
four different filter structures are proposed in this research for achieving low complexity reconfigurable
structure for the design of multiple non-uniform sharp transition width arbitrary bandwidth channels.

A novel filter structures are designed with the help of interpolated finite impulse response (IFIR), cosine
modulation technique (CMT), complex exponential modulation technique (CEMT) and frequency response
masking (FRM) techniques. The examples are employed to illustrate the efficient operation of the proposed
designs. The results point to that the proposed designs have less multiplier complexity than existing cutting-
edge techniques., When the proposed reconfigurable filter structures are successfully implemented, power
consumption and hardware complexity are decreased. This work incorporates optimization approaches to even
more decreases the complexity of the proposed structures. The FIR filters employed in these structures are
rendered multiplier-free with the support of canonical signed digit (CSD), multi-objective artificial bee colony
(MOABC), shift inclusive differential coefficients (SIDC), and common sub-expression elimination (CSE)
optimization.
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Frequency response masking (FRM), Reconfigurable non-uniform sub-bands.

Publications:
1. Varghese, Rinu C., and A, Amir (2024), “A Multiplier-less FRM based Reconfigurable Regulated Bank

of Filter for Spectrum Hole detection in IoT,” IETE Journal of Research, pp. 1-14.

2. Rinu C. Varghese, Inbanila K., and Amir A (2023), “Design of Reconfigurable Multiplier-less Filter
Structure based on IFIR for Digital Channelizer,” AEU-International Journal of Electronics and
Communications, 154904.

3. Varghese, Rinu C., and A. Amir (2023), “A Low-Complexity Multiplier-Less Filter Bank Based on
Modified IFIR for the SDR Channelizer,” IETE Journal of Research, pp. 1-13.

4. Varghese, Rinu C,, and K. Inbanila (2023), “Reconfigurable Non-uniform Band-generating Filter Bank
for Channelizer,” International Journal of Electronics Letters.

5. Varghese, Rinu C,, and A. Amir (2022), “Design of computationally efficient ifir based filter structure
for digital channelizer,” in 2022 IEEE International Conference on Signal Processing, Informatics,
Communication and Energy Systems (SPICES), vol. 1, pp. 99-104.

6. R.C. Varghese and A, Amir (2022), “Design of computationally efficient frm based reconfigurable filter
structure for spectrum sensing in cognitive radio for iot networks,” in 2022 IEEE 10th Region 10
Humanitarian Technology Conference (R10-HTC), pp. 281-287.




