Shashank Srivastava, 2021, 9:6
ISSN (Online): 2348-4098
ISSN (Print): 2395-4752

Efficient Hardware Implementation of Extended Go
lay Code for Error Correction Parallel Decoder-DSP
Application

M. Tech. Scholar Shashank Srivastava, Associate Prof. Dr Anshuj Jain
Department of Electronics & Communication Engineering,
SCOPE College of Engineering,
Bhopal, India

N

Abstract- The Channel coding is commonly incorporated to obtain sufficient reception quality in advance

wireless mobile communications transceiver to counter channel degradation due to inter-symbol interference,
multipath dispersion High speed and high throughput hardware for encoder and decoder could be useful in
communication field. Due to the channel achieving property, the GOLAY code has become one of the most
favorable error-correcting codes. This paper presents VLSI Implementation of Extended Go lay Code for Error
Correcting Parallel Decoder FPGA-DSP Applications, which outperform the existing architectures in terms of

speed and throughput. The Simulation is done using the Xilinx ISE 14.7 platform with Ishim test.
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I. INTRODUCTION

The Go lay code was utilized to provide error control
on the voyager mission. An algebraic decoding
algorithm for the Go lay code is given to correct the
three possible errors. The shift-search procedure
compares favorably in complexity and speed with the
completely Elia decoding method. The algebraic
technique is slightly faster than that of the shift-
search procedure. In this work, based on the idea of,
a novel reduced lookup table method is developed
to decode the (23, 12, 7) Go lay code.

The reduced lookup table using in this algorithm
consists of syndrome patterns and corresponding
error patterns which only have one and two errors in
the message block of the codeword. The proposed
method works as follows: Given a received codeword
r, first, the syndrome s is computed and then the
weight of this syndrome w(s) is computed directly.

If w(s) =0, it means no errors happened in the
received codeword. If w(s) =3, it means at most three
errors happened in the parity check block of the
received codeword. One just need to do is shifting
the syndrome left k bits to form a 23-bit length
word, and then the received codeword minus

(modulo 2) this 23-bit length word to correct the
received codeword If w( s) =24, it means at least one
error happened in the message block of the received
codeword.

First, one searches if this syndrome matches the
syndrome pattern listed in the reduced lookup table.
If the syndrome is in the table, it means at most 2
errors happened in the message block of the
received codeword, and then the received codeword
minus (modulo 2) the error pattern corresponding to
the syndrome to correct the received codeword.
Second, if the syndrome is not in the table, it means
there are three possible conditions: 1. one error in
the parity check block two errors ISSN NO: 0898-
3577 Page No: 8 Compliance Engineering Journal
Volume 12, Issue 10, 2021 in the message block, 2.
two errors in the parity check block one error in the
message block, or 3. three errors in the message
block.

For 1st condition, using syndrome minus (modulo 2)
syndrome pattern in the table to obtain the
difference and compute the weight of this difference
respectively. If this weight equals to 1, it means there
is one error in the parity check bit. So, shifting the
difference left k bits to form a 23-bit length word,
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and then the received codeword minus (modulo 2)
this 23-bit length word and minus corresponding
error pattern to correct the received codeword. For
the 2nd and 3rd conditions, the received codeword
must cyclic shift left n-k bits, and therefore parity
check block and message block are swapped, which
indicates that the errors are also swapped. Repeating
the procedures above, one can correct up to three
errors in the received codeword.

II. METHODOLOGY

The coding scheme is developed for the data
encoding and decoding. Many of the codes like
block code, cycle codes are already developed and
research is continue going on the enhancement of
the code. The extended binary Go lay code, G24
encodes 12 bits of data in a 24-bit word in such a
way that any 3-bit errors can be corrected or any 7-
bit errors can be detected.
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Fig 1. Flow Chart.

Design a secure encoder and decoder architecture
using GOLAY code function. So we create the key
generation process based on polynomial equation.
This equation is present in GALOIS field process and
to update the key value in every input data bits.

This process is used to improve the data secure
transmission process. The pseudo random pattern
generation process is mainly used to generate the
pattern results based on normalized distance. This
work is to modify the division operation architecture
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in encode and decode function. We apply the xor
gate operation in subtraction process and to design
a priority based encoder design. This design is to
analysis the subtraction data bits and to add the no
of ‘0" bits. This process is to reduce the overall
division architecture level. GOLAY code function is to
add the addition key data in encoder operation. This
process is to modify the data and key addition
process. This function in mainly based on majority
architecture design process.

This work is to increase the secure level and to
optimize the circuit complexity. Proposed system is
to modify the encoder and decoder data bits
structure level and to add the message bit, key bit
and to apply the these bits into GOLAY binary code
technique. This technique is to apply the majority
gate analysis process and to get the final majority
output bit and to add the any location in encoder
architecture output data bits.

To combat this problem, a hardware module
programmed to yield a Go lay encoded codeword
may be used. Go lay decoder is used extensively in
communication links for forward error correction.
Therefore, a high speed and high throughput
hardware for decoder could be wuseful in
communication links for forward error correction.

III. SIMULATION RESULTS

The implementation of the proposed algorithm is
done over Xilinx ISE 14.7. The ISE package processing
toolbox helps us to use the functions available in
Xilinx Library.
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Fig 2. RTL View of Top module.
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Figure 2 presents the top level view of the Register =~ 0000001011101011011110100. Data  value s
transfer level. Initially clock pulse set in logic 1 and ~ 0000000101110. Opc is in null status.

applies reset also high using 1. Output shows the 24
bit golay code and 12 bit original message.
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Fig 5. Test bench results-Retrieving Stage.
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Figure 5 shows the running status of the golay code.

The data is starting to retrieve as reset set on the 0
signal. The opc set on the error state and data is
retrieving.

Fig 3. Complete RTL View.

Figure 3 shows the complete RTL view of the go lay
code. It also shows the technological view as select
during the top module processing.
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Fig 6. Test bench results- Optimized results.

Fig 4. Test bench results-Data input. Figure 6 shows the running status of the go lay code.

The data is retrieved and opc is set at initial stage.

Figure 4 provides the test bench results. Here clock is  The go lay code provides the original data during the

set at logic 1 or active condition, reset is at 1. Then  transmission at very less stage. Here the optimized
run the current signal status. The go lay code value is  results show the go lay (24, 12, 6).
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Table 1. Comparison of simulation results.
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IV. CONCLUSION
This paper presents VLSI Implementation of

Extended Go lay Code for Error Correcting Parallel
Decoder FPGA-DSP Applications, which outperform
the existing architectures in terms of speed and
throughput.

The proposed architectures were simulated and
tested on Virtex-5 platform. Although the CRC
encoder and decoder is intuitive and easy to
implement, and to reduce the huge hardware
complexity required. The proposed go lay code
gives the better performance in terms of the
calculated parameters. The proposed go lay code
optimized the (24, 12, 3) to (24, 12, 6) level. The
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optimized area or component is 318 (6.6 %) while
previously it was 493. The delay or latency value is
1.599 ns while it was 3.11 ns in existing work. The
optimized power is 0.45 mw while previous it is 0.76
mw. Proposed technique is to reduce the circuit
complexity for data transmission and reception
process.
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