
Algorithm and VLSI Architecture Design 

of Proportionate-Type LMS Adaptive 

Filters for Sparse System Identification 



ABSTRACT 
  Proportionate-type normalized LMS (Pt-NLMS) family of adaptive filtering 

algorithms for sparse system identification pose significant implementation challenges due to 

their high computational complexity especially for real-time applications like network echo 

cancelation. In this paper, we make the first attempt to implement Pt-NLMS algorithms in 

hardware. Several reformulations are proposed to simplify the original Pt-NLMS algorithms, 

thereby making them amenable to realtime VLSI implementations and the reformulated 

algorithms referred as delayed μ-law proportionate LMS (DMPLMS) algorithm for white 

input and delayed wavelet MPLMS (DWMPLMS) for colored input are then implemented in 

hardware. Simulation studies demonstrate that the performance loss is very small for the 

proposed reformulations. We implemented  the proposed designs considering 16-bit fixed 

point representation in hardware, and synthesis results show that the DMPLMS architecture 

with 30% increase in hardware over the state-of-the-art conventional delayed LMS 

architecture achieves 3× improvement in convergence rate for white input and the 

DWMPLMS architecture with 70% increase in hardware achieves 10× improvement in 

convergence rate for correlated input conditions. 



EXISTING SYSTEM 

• The MPNLMS algorithm addresses the issue of assigning 

too much update gain to large coefficients.  

• To addresses this issue by decorrelating the input without 

disturbing the sparseness of the impulse response. 

• However, much less is known about their optimized VLSI 

implementation because of the huge computational cost. 



PROPOSED SYSTEM 

• We propose the DWMPLMS algorithm by extending the reformulations to 

the wavelet domain to address the slow convergence of DMPLMS for 

colored input and design a suitable VLSI architecture for it.. 

• In addition to the fast initial convergence, another advantage of the Pt-

NLMS algorithms is that the active regions of the impulse response need 

not have to be detected explicitly. 

• However, the huge computational penalty associated with these algorithms 

make their VLSI realization a highly challenging task even with the most 

advanced technology nodes. 



SYSTEM REQUIREMENTS 

HARDWARE REQUIREMENTS: 

·         Processor    -        intel core i3 

·         RAM          -        2GB 

·        Hard Disk   -        20 GB 

SOFTWARE REQUIREMENTS: 

·         Tool                     -        Tanner/Microwind 
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