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Abstract— In Digital Signal Processing (DSP) applications, 

filter coefficients assume an imperative part. Accordingly 

word length of filter coefficient is attractive to minimize cost 

and power prerequisite. These filter coefficients are 

computed by the different windowing strategies. In this paper 

a brief investigation of impacts of finite word lengths on 

Digital filters is talked about. 
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I. INTRODUCTION 

When digital filters are implemented on a computer or with 

extraordinary reason equipment, each filter coefficient has 

to be represented by a finite number of bits. The principle 

operation in digital filters is multiplication and addition. 

When these operations are performed in a digital system, the 

input data as well as the product and sum have to be 

represented in finite word length which depends on the span 

of the register used to store the data. In digital computation, 

the input and output data are quantized by rounding or 

truncation to convert them to a finite word size. This creates 

a blunder in the output or creates the limit cycles in the 

output. These effects due to the finite precision 

representation of numbers in a digital system are called 

finite word length effects. In the limit cycles, the amplitude 

of the output are confined to a range of values which is 

called dead band of the filter Digital filters play a vital role 

in digital signal processing applications. They are generally 

utilized as a part of digital signal processing applications, 

such as digital signal filtering, noise reduction, frequency 

analysis, multimedia compression, biomedical signal 

processing and image enhancement etc.  Digital filters are 

classified either as Finite duration impulse response (FIR) 

filters or Infinite duration impulse response (IIR) filters, 

depending on the form of impulse response of the system. In 

the FIR system, the impulse response sequence is of finite 

duration. In the IIR system, the impulse response is of 

infinite duration. Digital infinite impulse response (IIR) 

filters give a vastly improved execution and less 

computational expense than their equivalent finite-impulse-

response (FIR) filters. 

II. LITERATURE SURVEY 

Cantin.M. A, Savaria.Y, Prodanos.D, and Lavoie.P (2001) 
used the programmed word length assurance of equipment 

information ways which requires a few blunder models, 

client details and equipment costs. The technique utilizes a 

C/C++ fixed point simulation apparatus to demonstrate the 

effect of finite word lengths on general precision. This 

strategy is given four novel expansion strategies. These four 

programmed systems are contrasted and different strategies 

given in the writing and adjusted into the strategy. The 

correlation chooses a technique that finds a mix of word 

lengths that meet client determinations, in a little number of 

emphases. The techniques are portrayed and looked at 

utilizing twelve DSP calculations. 

Dusan M. Kodek (2005) proposed the derivation of 

a lower bound on channel corruption. A general instance of 

a length channel with a discrete arrangement of admissible 

coefficients was considered. A hypothesis that gives the 

lower bound on the expansion in minimax estimate mistake 

that is created by the finite word length confinement is 

exhibited. Its augmentation and application to channel 

outline cases is illustrated. The significance of this bound is 

not just hypothetical. It’s down to earth viability is appeared 

in the calculation for ideal finite word length FIR channel 

outline where it fundamentally diminishes the measure of 

calculation. 

Govinda Mutyala Rao T, Bibhudendra Acharya and 

Sarat Kumar Patra (2008) paper breaks down the impacts of 

Fast Fourier Transform (FFT) calculation in Orthogonal 

Frequency Division Multiplexing (OFDM) for Wireless 

Local Area Network (WLAN) application. The execution of 

WLAN has been examined utilizing Matlab recreations 

under Additive White Gaussian Noise (AWGN) channel for 

various balance plans. The BER execution against SNR was 

assessed for various blend of whole number part length. The 

framework gives best execution to a large portion of the 

extent of word length.  

Abhijit Mitra (2008) built up the limited word 

length for block floating point arithmetic and the 

hypothetical mistakes connected with the floating point 

quantization procedure were figured with the assistance of 

blunder appropriation capacity. The sign to quantization 

clamor proportion of BFP configuration is observed to be 

subject to square type circulation. BFP position consolidates 

fixed point (FxP) and floating point (FP) were thought about 

taking into account a few reproductions and productive of 

BFP representation were computed. From the investigation, 

it was found that BFP gives the better estimate for little 

square length.  

Eitan Sayag, Amir Leshem, Nicholas D. 

Sidiropoulos and Fellow (2009) examined the execution of 

linear zero forcing precoders within the sight of limited 

word length blunders. This technique utilizes a 

configuration device for DSL linear crosstalk precoders. 

DSL frameworks were utilized to convey high information 

rate. It was found that the crosstalk cancelation permits a 

huge increment in information rate of DSL frameworks and 

fewer bits are required for more circles. In this technique, 

the sign model for a precoded discrete Multitone (DMT) 

frameworks were portrayed and give basic diagnostic 

expression. The constraint of zero compelling direct 

precoding is that the transmission rate loss of an individual 

client is hard to decide. 

Armein Z. R. Langi (2011) built up the finite word 

length consequences for two distinctive VLSI models of 

number Discrete Wavelet Transform (DWT) such as basis 

correlation and pyramidal algorithm. This paper assessed the 

signal to noise ratio for different estimations of whole 
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number word length. The premise connection plan produces 

DWT result from internal results of the info vector and the 

pyramidal plan delivers the come about by sifting the 

information signal utilizing wavelet and scaling channels. 

This strategy utilizes a VHDL and high level as an outline 

device. The execution of plans was figured taking into 

account the whole number word length, length of 

information tests and the length of wavelet model. The 

computational structure of pyramidal is more proficient 

when contrasted with the premise connection plan and 

increment in word length expands the SNR. 

Angita Solanki, Devendra Singh Mandloi (2012) 

composed the low pass channel with adjusting procedure in 

view of Remez exchange algorithm. The configuration 

depends on the remez exchange (RE) for the outline of high 

pass channels. Straight stage FIR channel with coefficients 

comprising of closest quantized quality is given and the 

outcomes are gotten as an aggregate or contrast of two force 

of two. 

Ankita Mahajan and Rajesh Mehra (2013) 

proposed the Digital channels utilizing finite word length for 

information yield coefficients in the outline of Interpolator. 

The technique utilizes the FIR channel where the 

coefficients are ascertained by utilizing Window strategy. In 

this technique, impact of word length is broke down by 

changing the information yield word length and coefficient 

length. By shifting the word length it was found that the 

clamor can be extraordinarily decreased. The expansion in 

word length utilizes the essential and optional memory all 

the more productively. The graphical result demonstrates 

that the yield reaction of interpolator turns out to be nearer 

to the wanted reaction by expanding the exactness bits. 

III. RESULTS AND DISCUSSION 

In the survey paper [5], four strategies such as exhaustive, 

min+1, max-1 and evolutive were used. Among those 

strategies, evolutive algorithm provides a smaller number of 

iteration. In the max+1 algorithm, the number of iteration is 

high when compared to other algorithm. 

In the survey paper [6], the program was 

implemented based on branch and bound algorithm which 

requires more branching computation. 

In the survey paper [10], the BER performance 

against SNR was evaluated for different combinations of 

integer part lengths and fractional lengths of 6, 8, 10, 12 and 

14. 

The block floating points were discussed in the 

survey paper [1] which provides better result for smaller 

block length. 

The survey paper [8] shows that the fewer bits are 

required for the longer loops. 

In the survey paper [13], the performance of the 

CMFB using quantized coefficient FIR filters by the 

rounding technique was designed. The complexity of 

rounded filter relies on choice of rounding constant (α). At 

higher values of α, distortion in gain response & aliasing 

error is more, which leads to less computational complexity. 

At the lower value of α, distortion in gain response is less. 

Rounding Constant(α) No of Adder No of Multiplier 

0.0625 304 1 

0.03125 496 2 

0.015625 623 5 

Table 1: Rounding Constant for No of Adder and Multiplier 

In the survey paper [3], Signal to noise ratio (SNR) 

is calculated based on different word length. The change in 

word length changes the SNR dramatically.  

Word Length 
Signal to Noise Ratio 

Scheme1 Scheme2 

4 1.60 1.48 

8 16.27 16.76 

12 37.77 38.98 

14 49.23 50.93 

Table 2: Word Length vs SNR 

The comparative analysis in the survey paper [4] 

shows that the response was poor for the minimum word 

length. 

Word Length Attenuation 

8 -35db 

16 -75db 

32 -80db 

Table 3: Attenuation for Different Word Length 

IV. CONCLUSION 

In this paper, finite word length effects on digital filter were 

discussed and the various parameters such as signal to noise 

ratio, attenuation were compared based on different word 

length. 
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