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ABSTRACT 
 
Advanced channels are generally utilized in sign handling and correspondence frameworks. Now and again, the 
dependability of those frameworks is basic, and shortcoming tolerant channel executions are required. Throughout 
the years, numerous methods that abuse the channels' structure and properties to accomplish adaptation to non-
critical failure have been proposed. As innovation scales, it empowers progressively complex frameworks that 
fuse numerous channels. In those unpredictable frameworks, usually a portion of the channels work in parallel, for 
instance, by applying a similar channel to various info signals. As of late, a straightforward method that abuses 
the nearness of parallel channels to accomplish adaptation to internal failure has been exhibited. In this short, 
thought is summed up to demonstrate that parallel channels can be ensured utilizing Error correction codes (ECCs 
in which each channel is what might be compared to a bit in a conventional ECC. This new plan permits 
progressively effective insurance when the quantity of parallel channels is enormous. The method is assessed 
utilizing a contextual investigation of parallel limited motivation reaction channels demonstrating the adequacy as 
far as security and execution cost. 
 
Index Terms— Error correction codes (ECCs), filters, soft errors. 
 
------------------------------------------------------------*****---------------------------------------------------------------- 

I. INTRODUCTION 
 

Electronic circuits are progressively present in car, 
restorative, and space applications where unwavering 
quality is basic. In those applica-tions, the circuits 
need to give some level of adaptation to internal 
failure. This need is additionally expanded by the 
inherent dependability difficulties of cutting edge 
CMOS advancements that incorporate, e.g., 
fabricating varieties and delicate blunders. Various 
strategies can be utilized to shield a circuit from 
mistakes. Those range from alterations in the 
assembling procedure of the circuits to diminish the 
quantity of blunders to including excess at the 
rationale or framework level to guarantee that 
mistakes don't influence the framework usefulness. 
To include excess, a general procedure known as 
triple secluded repetition (TMR) can be utilized. The 
TMR, which triplicates the structure and adds casting 
a ballot rationale to address mistakes, is regularly 
utilized. Nonetheless, it dramatically multiplies the 
territory and intensity of the circuit, something that 
may not be satisfactory in certain applications. At the 

point when the circuit to be ensured has algorithmic 
or basic properties, a superior choice can be to abuse 
those properties to execute adaptation to internal 
failure. One precedent is signal handling circuits for 
which explicit methods have been proposed 
throughout the years.  
Computerized channels are a standout amongst the 
most normally utilized sign handling circuits and a 
few strategies have been proposed to shield them 
from mistakes. The vast majority of them have 
concentrated on limited drive reaction (FIR) 
channels. For instance, in the utilization of 
diminished accuracy reproductions was proposed to 
decrease the expense of executing particular excess in 
FIR channels. In a connection between the memory 
components of a FIR channel and the information 
grouping was utilized to distinguish mistakes. 
Different plans have abused the FIR properties at a 
word level to likewise accomplish adaptation to non-
critical failure. The utilization of buildup number 
frameworks and math codes has likewise been 
proposed to ensure channels. At long last, the 
utilization of various usage structures of the FIR 
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channels to address blunders with just a single excess 
module has likewise been proposed. In all the 
techniques mentioned so far, the protection of a 
single filter is considered. 
However, it is increasingly common to find systems 
in which several filters operate in parallel. This is the 
case in filter banks  and in many modern 
communication systems. For those systems, the 
protection of the filters can be addressed at a higher 
level by considering the parallel filters as the block to 
be protected. This idea was explored in, where two 
parallel filters with the same response that processed 
different input signals were considered. It was shown 
that with only one redundant copy, single error 
correction can be implemented. Therefore, a 
significant cost reduction compared with TMR was 
obtained. 
In this brief, a general scheme to protect parallel 

filters is presented. As in, parallel filters with the same 
response that process different input signals are 
considered. The new approach is based on the 
application of error correction codes (ECCs) using 
each of the filter outputs as the equivalent of a bit in 
and ECC codeword. This is a generalization of the 
scheme presented and enables more efficient 
implementations when the number of parallel filters is 
large. The scheme can also be used to provide more 
powerful protection using advanced ECCs that can 
correct failures in multiples modules. 
 

Error Detection and Correction 
 

In information theory and coding theory with 
applications in computer science and 
telecommunication, error detection and correction or 
error control are techniques that enable reliable 
delivery of digital data over unreliable 
communication channels. Many communication 
channels are subject to channel noise, and thus errors 
may be introduced during transmission from the 
source to a receiver. Error detection techniques allow 
detecting such errors, while error correction enables 
reconstruction of the original data in many cases. 

 
(ii) Error detection is the detection of errors 
caused by noise or other impairments during 
transmission from the transmitter to the receiver. 

(iii) Error correction is the detection of errors and 
reconstruction of the original, error-free data. 

 

II. RELATED WORK. 

“Efficiency Soft-Error-Tolerant Digital Signal 
Processing Using Fine-Grain Sub word-Detection 
Processing”[1] This paper they proposed a sub word-
detection processing (SDP) technique and a fine-grain 
soft-error-tolerance (FGSET) architecture to improve 
the performance of the digital signal processing 
circuit. In the SDP technique, the logic masking 
property of the soft error in the combinational circuit 
is utilized to mask the single-event upset (SEU) 
caused by disturbing particles in the inactive area. To 
further improve the performance, the masked portion 
of the data path can be used as the estimation 
redundancy in the algorithmic soft error-tolerance 
(ASET) technique.  
“Area efficient concurrent error detection and 
correction for parallel filters”[2] In this paper they 
Proposed is an area efficient technique to detect and 
correct single errors occurring in pairs of parallel 
filters that have either the same input data or the 
same impulse response. The technique uses a 
primary implementation comprised of two 
independent filters and a redundant implementation 
that shares input data between both filters so as to 
detect and correct errors.The area cost of the 
proposed scheme is shown to be slightly more than 
double that of the unprotected filter, whereas the 
conventional triple modular redundancy solution 
requires an area three times that of the unprotected 
filter. 
 
However, it is increasingly common to find systems 
in which several filters operate in parallel. This is the 
case in filter banks and in many modern 
communication systems. For those systems, the 
protection of the filters can be addressed at a higher 
level by considering the parallel filters as the block 
to be protected. This idea was where two parallel 
filters with the same response that processed 
different input signals were considered. It was shown 
that with only one redundant copy, single error 
correction can be implemented. Therefore, a 
significant cost reduction compared with TMR was 
obtained 
 
Finally, the use of different implementation 
structures of the FIR filters to correct errors with 
only one redundant module has also been proposed. 
In all the techniques mentioned so far, the protection 
of a single filter is considered. 
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III. PROPOSED WORK 

Parallel filters with the same response 
 
A discrete time filter implements the following 
equation: 

 
∞  
y[n] =x [n − l ] • h[l ] (1) 
l=0 
 

Where x [n] is the input signal, y[n] is the output, and 
h[l ] is the impulse response of the filter [12]. When 
the response h[l ] is nonzero, only for a finite number 
of samples, the filter is known as a FIR filter, 
otherwise the filter is an infinite impulse response 
(IIR) filter. There are several structures to implement 
both FIR and IIR filters. 
In the following, a set of k parallel filters with the 

same response and different input signals are 
considered. These parallel filters are illustrated in Fig. 
1. This kind of filter is found in some communication 
systems that use several channels in parallel. In data 
acquisition and processing applications is also 
common to filter several signals with the same 
response. An interesting property for these parallel 
filters is that the sum of any combination of the 
outputs yi [n] can also be obtained by adding the 
corresponding inputs xi [n] and filtering the resulting 
signal with the same filter h[l ]. For example 
∞  
y1[n] + y2[n] =x1[n − l ] + x2[n − l ]  • h[l ]. (2) 
l=0  
This simple observation will be used in the following 

to developthe proposed fault tolerant implementation. 

 
Fig. 1. Parallel filters with the same 

response. 
 
 
 

DESIGN METHODOLOGY 

Digital filters are one of the most commonly used 
signal processing circuits and several techniques have 
been proposed to protect them from errors. Most of 
them have focused on finite-impulse response (FIR) 
filters. For example, the use of reduced precision 
replicas was proposed to reduce the cost of 
implementing modular redundancy in FIR filters. a 
relationship between the memory elements of an FIR 
filter and the input sequence was used to detect 
errors. Other schemes have exploited the FIR 
properties at a word level to also achieve fault 
tolerance.  
The use of residue number systems and arithmetic 
codes has also been proposed to protect filters. In this 
brief, a general scheme to protect parallel filters is 
presented. Parallel filters with the same response that 
process different input signals are considered. The 
new approach is based on the application of error 
correction codes (ECCs) using each of the filter 
outputs as the equivalent of a bit in and ECC 
codeword. This is a generalization of the scheme 
presented and enables more efficient implementations 
when the number of parallel filters is large. The 
scheme can also be used to provide more powerful 
protection using advanced ECCs that can correct 
failures in multiples modules. 
 

The new technique is based on the use of the ECCs. 
A simple ECC takes a block of k bits and produces a 
block of n bits by adding n−k parity check bits. The 
parity check bits are XOR combinations of the k 
data bits. By properly designing those 
combinations it is possible to detect and correct 
errors. As an example, let us consider a simple 
Hamming code [14] with k = 4 and n = 7. In this case, 
the three parity check bits p1, p2, p3 are computed as 
a function of the data bits d1, d2, d3, d4 as follows:  

p1 = d1 ⊕ d2 ⊕ d3 
 

p2 = d1 ⊕ d2 ⊕ d4 
 

p3 = d1 ⊕ d3 ⊕ d4. 
 

Based on the use of the ECCs  
Error Correction Codes (ECCs) using 
each of the filter output 
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It can correct failures in multiples 
modules  
In The Parity, the error is detected and 
corrected by using, 

 
yc1 [n] = z1 [n] − y2 [n] − y3 [n] 

 
The data and parity check bits are stored and 

can be recovered later even if there is an error in one 
of the bits. This is done by re-computing the parity 
check bits and comparing the results with the values 
stored. In the example considered, an error on d1 will 
cause errors on the three parity checks; an error on d2 
only in p1 and p2; an error on d3 in p1 and p3; and 
finally an error on d4 in p2 and p3. Therefore, the 
data bit in error can be located and the error can be 
corrected. 
 
This ECC scheme can be applied to the parallel 
filters considered by defining a set of check filters zj. 
For the case of four filters y1, y2, y3, y4 and the 
Hamming code, the check filters would be z1[n] = 
y1[n] + y2[n] + y3[n] z2[n] = y1[n] + y2[n] + y4[n] 
z3[n] = y1[n] + y3[n] + y4[n] For example, an error 
on filter y1 will cause errors on the checks of z1, z2, 
and z3. Similarly, errors on the other filters will 
cause errors on a different group of zi . Therefore, as 
with the traditional ECCs, the error can be located 
and corrected. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Figure 2: Block Diagram of Proposed Work 

 

Design Of Fir Filters  
There are different methods for the design of FIR 
digital filter. The most common methods are 

 
[1] Fourier series method.  
[2] The window method  
[3] Frequency sampling method.  
[4] Optimal filter design method But we are 

designing the window method explained bellow  
 Window method: Several window functions 

have been proposed .  
Listed below are some of the most common: 

 
1. Rectangular window  
2. Hanning window (also referred to as Hann)  
3. Hamming window  
4. Blackman window  
5. Kaiser window 

 
To reduce the oscillations in Fourier series method, 
the Fourier coefficients are modified by multiplying 
the infinite impulse response by a finite weighing 
sequence w (n) called a window. Windows are 
characterize by the main lobe width which is the 
bandwidth between first negative and first positive 
zero crossing, and by their ripple ratio. The main 
lobe width and the ripple ratio should be as low as 
possible; i,e the spectral energy of the window 
should be concentrated as far as possible in the main 
lobe and the  
energy in the side lobes should be as low as possible. 
  
Two desirable characteristics of a window function 
are; 

 
Fourier transform of the window function should 
have a small width of the main lobe.  
Fourier transform of the window function should 
have side lobes that decrease in energy rapidly 
as/ tends to 0.  

Windows can be categorized as fixed or adjustable 
window function. Fixed windows such has 
Rectangular, Hanning, Hamming and Blackman 
window have only one independent parameter 
window length which controls the main-lobe width. 
Adjustable windows have two or more independent 
parameters such as window length and one or more 
additional parameters that can control the other 
window’s characteristics. 
The Kaiser window is a kind of two parameter 
window function. In a Kaiser window width of main 
lobe can be controlled by adjusting the length of the 
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filter and side lobe level can be controlled by 
varying the other parameter α. But the Kaiser 
window has the disadvantage of higher 
computational complexity due to the use of Bessel 
functions in the calculation of the window 
coefficients. 
In this window function the width of main lobe can 
be varied by changing the value of α for a fixed 
length of the filter. α is selected according to 
different applications. This generalized window is 
referred to as the Hamming window for α = 0.54 and 
Hanning window for α= 0.5. They are both 
commonly used in speech processing and other 
digital signal processing applications. But in some 
application such as spectral analysis of a specified 
frequency spectrum, if the frequency of interest 
contains two or more signals very near to each other, 
then frequency resolution is very important. 
In such cases a small main lobe width of the window 
function in frequency domain is required. For an 
efficient value of α, this window function provides a 
lesser main lobe width compares to Hanning (α = 
0.5) and Hamming window (α= 0.54), however the 
amplitude of side lobe and ripples in pass band is 
also increased 
 

IV.  CASE STUDY 
To assess the viability of the proposed plan, a 
contextual investigation is utilized. A lot of parallel 
FIR channels with 16 coefficients is considered. The 
information and coefficients are quantized with 8 
bits. The channel yield is quantized with 18 bits. For 
the check channels zi , since the info is the aggregate 
of a few data sources x j , the information bit-width 
is stretched out to 10 bits. A little limit is utilized in 
the correlations to such an extent that blunders littler 
than the edge are not viewed as mistakes. As 
clarified in Section III, no rationale sharing was 
utilized in the calculations in the encoder and 
decoder rationale to keep away from blunders on 
them from engendering to the yield.  

 
Two designs are considered. The first is a square of 
four parallel channels for which a Hamming code 
with k = 4 and n = 7 is utilized. The second is a 
square of eleven parallel channels for which a 
Hamming code with k = 11 and n = 15 is utilized. 
The two designs have been actualized in HDL and 
mapped to a Xilinx Virtex 4 XC4VLX80 gadget.  

 
The principal assessment is to look at the assets 
utilized by the proposed plan with those utilized by 
TMR, the security technique proposed in [7] (with m 
= 7) and by an unprotected channel implemen-tation. 
Those outcomes are introduced in Tables II and III 
for every one of the designs considered. It tends to be 
seen that the proposed procedure gives critical 
reserve funds (from 26% to 41%) for all the asset 
types (cuts, flip-lemon, and LUTs) contrasted and the 
TMR. The advantages are bigger for the second 
arrangement true to form with esteems surpassing 
40% for all asset types. All things considered, the 
general number of included check channels (n − k)/n 
is littler. At the point when contrasted and the number 
juggling code system proposed in [7], the reserve 
funds are littler yet at the same time huge extending 
from 11% to 40%. Once more, bigger investment 
funds are acquired for the second arrangement.  

 
In rundown, the aftereffects of this contextual 
investigation affirm that the proposed plan can lessen 
the usage cost altogether contrasted and the TMR and 
furnishes additionally decreases when contrasted and 
different strategies.  As talked about previously, the 
decreases are bigger when the quantity of channels is 
huge.  

The second appraisal is to study the feasibility of the 
arrangement to address botches. In view of that, 
weakness implantation tests have been coordinated. 
In particular, botches have been erratically implanted 
in the coefficients and commitments of the channels. 
In all cases, single bumbles were perceived and 
balanced. Through and through, 8000 bumbles for 
data sources and 8000 mix-ups for direct coefficients 
were implanted in the different diversion runs. This 
avows the practicality of the arrangement to address 
single goofs.  
 
V. CONCLUSION 
 
This brief has displayed another plan to secure 
parallel channels that are usually found in present day 
signal preparing circuits. The methodology depends 
on applying ECCs to the parallel channels yields to 
identify and address mistakes. The plan can be 
utilized for parallel channels that have a similar 
reaction and procedure distinctive information 
signals.  
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A contextual analysis has additionally been talked 
about to demonstrate the viability of the plan as far as 
blunder revision and furthermore of circuit 
overheads. The strategy gives bigger advantages 
when the quantity of parallel channels is enormous.  
 
The proposed plan can likewise be connected to the 
IIR channels. Future work will consider the 
assessment of the advantages of the proposed strategy 
for IIR channels. The augmentation of the plan to 
parallel channels that have a similar information and 
distinctive drive reactions is additionally a subject for 
future work. The proposed plan can likewise be 
joined with the diminished accuracy reproduction 
approach introduced in [3] to decrease the overhead 
required for insurance. This will be of intrigue when 
the quantity of parallel channels is little as the 
expense of the proposed plan is bigger all things 
considered. Another fascinating point to proceed with 
this brief is to investigate the utilization of all the 
more dominant multibit ECCs, for example, Bose–
Chaudhuri–Hocquenghem codes, to address mistakes 
on numerous channels. 
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