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Abstract

Error detection and correction techniques are very important and widely used in communications
anddata base management systems. While performing data communication there may be occurrence
of error during transmission of data. To detect and correct errors some algorithms areused. An
error-correcting code is one of the methods wherein the message is expressed in the form of
numbers where theerrorsmaybedetectedandcorrected which is totally based on the pattern of the
remaining numbers. In the existing systemsitdescribesaboutatypeoferror
correctingcodecalledasHammingcode. It is a linear error correct code which facilitates to identify
and accurate single bit errors occurred during transmission of data. In the proposed system it will
overcome the demerits of the existing systems by using Golay codes. It is the only code which can
correct up to three errors.
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l. Introduction

In electronics, a binary code is sort of linear Error-correcting code used in
virtualinteractions.ThebinaryGolaycode, relation with the ternary Golay code, has a specially deep
and thrilling association with the theory of finite irregular groups in arithmetic. These codes are
named following Marcel J.E. Golay. As Golaycode has the potential of correcting up to a few
errors it is able to be used in areas wherethepossibilityofmistakesismore. It is the best codes which
can accurate up to threeerrors.

1.1 Different Golaycodes:

There are different types of Golay codes.
Some of them are
e Binary Golaycode

e Extended Binary Golaycode
e Ternary Golaycode
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I1. ExistingSystem

Data communique achieved at any time does not always move well, it also happens blunders during
transmission statistics.The unique algorithms are needed for detecting and correcting the errors
during the transmission.Heretakesalookattheusage of the algorithm Hamming Code, because there
will be an ease in the detection and correction of bit which is damaged. Hamming codes will find up
to 2-bit errors oraccuratel-bitmistakeswithoutdetecting theuncorrectedmistakes.Incontrasttothis, the
simple parity code can’t accurately mistakes, and it might detect a bizarre number of bits which are
in mistakes. Hamming code is used for correction of mistakes. In this coding method, there will be
encoding of the message with the aid of inserting redundant bits inside themessage. These redundant
bits are extra bits which may be generated and inserted at special positions within the message to
allow detection andcorrection.

2.1 Methodology

The supply is a device which generates the information and it can be transmitted.
Transmitter converts the data into an analog signal which is to be transmitted. The statistics
generated from the source is not always transmitted in its exact shape. Transmission system, will be

in the form of a single transmission line or a complex community that connects the supply to the
destination. Receiver transforms the analog signal which gets in the form of digital records.

Source | Transmitter Transmitter
section

Receiver

Destination

Fig. 1 Block Diagram of Transmission of Data

Transmission gadget alerts the receiver and includes it into a specific form that
canbecapturedbymeansofthegoal.For example,amodemwillacquireananalog
signalcomingfromthecommunityorthe transmission line direction and changing the analog sign
into a digital bit stream. Destination captures the information from the receiver. Receiver side
and Destination side are part of the Destinationsystem.

2.2 ErrorCorrection

During the time of transmission, there may be the possibility of corrupted statistics. The
receiver will correct the data
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Fig.2 Hamming Code Correction
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errors thru a process of blunders detection and correction of mistakes. Error detection method done
by transmitter, by means of adding a few greater bits into statistics which is to be transmitted. Error
detection and correction technique frequently usedin Compact Disc Players, High-pacemodems, and
cellularphones.

2.3 HammingCode

Hamming Code is one of the strategies of mistakes detection and errors correction. This
technique uses common sense XOR (Exclusive-OR) operation inside the system where the detection
and correction of blunders takes place. whilst input and output information are in the shape of binary
numbers. Hamming code approach was invented by Richard W. Hamming in 1940s. It is one among
the methods of mistake detection which can found out some errors, however it’s miles able to
correcting simplest one error. This error detection approach is appropriate in conditions where there
is a random happening of errors. Hamming code method inserts a couple of test bits in facts. The
count of take a look at bits inserted depends on the period of these statistics. The variety of check
bits inserted into the records can be calculated by using the formula such as follows: for 2n bits of
evidence of the quality of test bits, c=(n+1) bits.

I11. ProposedSystem
3.1 GeneratorMatrix
In coding theory, the rows of a generator matrix form a foundation for the linear code. The
linear combos of the rows ofthismatrixarethecodewords,thatis,the row area of the generator matrix
is the codeword. The generator polynomial of C is represented as ax".
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Fig. 3Generator Polynomial Represented in Matrix form

The g(x) of (23, 12, 7) code is given by,
g(X)=x11+Xx9 +X7 +x6 +x5+x+1,
12 x 23 generator matrix G is:

11000111010100000000000]
01100011101010000000000
00110001110101000000000
00011000111010100000000
00001100011101010000000

. 00000110001110101000000

G= 00000011000111010100000

00000001100011101010000

00000000110001110101000
00000000011000111010100
00000000001100011101010
00000000000110001110101

Fig.412x23 Generator Matrix When there is a usage row operation in

generator matrix, the systematic G for this code is shown as follows:

Mo101110001100000000000
11111001001010000000000
11010010101001000000000
11000111011000100000000
11001101100000010000000

i 01100110110000001000000
Gs= 00110011011000000100000
10110111100000000010000
01011011110000000001000
00101101111000000000100
10111000110000000000010
0101110001100000000000°1

= [P|Iy]

Fig.5Generator Matrix

ParitycheckbitsmatrixisdenotedasP,and Identity matrix can be expressed as I(k) with k=12.This
generator matrix is used in the calculation ofcodeword.

3.2 Parity CheckMatrix

The parity check matrix describes the codeword relation. It is one among the concept of
coding theory.
Matrix H is
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Fig. 6Parity Check Polynomial
Represented in Matrix form
11x23 parity check matrix H is:

“—10100100111110000000000_
01010010011111000000000
00101001001111100000000
00010100100111110000000
00001010010011111000000

H= (00000101001001111100000
00000010100100111110000
000000010100100111110060
00000000101001001111100
00000000010100100111110
(00000000001010010011 111

Fig. 7Parity Check Matrix

The row operation which is performed in H,ortransform[P|Ik]into[Ik|PT]from (4), where PT is
expressed as a transpose matrix of P, and the systematic parity check matrix for this code is
shown as follows: The parity check bits matrix is expressed as P, and Identity matrix can be
expressed as I(k) with k=12.This Parity check matrix is used in the calculation of syndrome
which determines the errors in receivedcodeword.

3.3 GolayEncoder

An (n, k) code C for every codeword is given as

c=(c0,c1,...,cn—2,cn-1)EC - (3)

it can also be given as

’

¢ =(cn-1,c1,c2,...¢n—2)€C -—---—--- (4)

Polynomial form of c is,

(x)=c0o+clx+:--+cn—1xn—1-----(5)

Every code polynomial in C, here is a minimal degree r < n for unigque monic generator. Every
code polynomial c(x) in C where it

(x)=g0+glx+---+ gr—lxr_l----(B)

It can be expressed as ¢(x) = m(x)g(x),
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Hence

(x)=m0+m1x1+- . -+mk—1xk_1

---(7)

(x) denotes messagepolynomial.

Golay Encoder
Message . Codeword
bits — T c=MG

i

Generator
Matrix

Fig.8 Block Diagram of Golay Encoder
From this, it is identified that the significance bits will constantly occupy the lowest
12 coordinates of all the codeword. In this case, codeword can be generated by using XOR gates.

Depending on the generator matrix equations, the 12 message bits are encoded in to 23bits.

3.4 GolayDecoder

Received Syndrome Erorfor Corrected
codeword —  caleulator corresponding
syndrome

A Adder codeword

(Corrupted)

Received

Party check todeword

Matrix

(Corrupted)

Fig.9 Block Diagram of Golay Decoder
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1V. Stimulation Results

The result of the encoder and the decoder with the hamming code
Message bit 1111

Encoded data 1111111
Decoded data 1111

Fig.10 Result of encoder and decoder of hammingcode

Results of Encoder Using Matlab: Message bits are 100000000000, Encoded data is
10101110001100000000000
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Fig.11 Result of GolayEncoder Results of Decoder using Matlab: Received code
word is 01000000011000000000001
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Corrected Code word is 01011100011000000000001

Fig.12. Result of Golay Decoder

V. Conclusion and FutureWork

During the transmission of data there will be an occurrence of errors. Hamming code is one

of the methods of error correcting code which is used to correct single bit error. In order to correct up
to three errors Golay code is preferred. In this we have corrected up to 3 errors. Coding packages
have grown rapidly inthe past several years. The part of applied mathematics that includes various
coding schemeswhichareusedtofindthemistakes that are introduced during the transmission of data.
This Golay code is applied in NASA deep area project due to the reality transmission of shade
picture requireslarge bandwidth.Aslargerecordsaretransmitted Golay code will be effective for
encoding and interpreting the facts. This may be further synthesized and may be set up at precise
places where in the transmission or reception of big data is carriedout.
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