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Abstract. Reed Solomon codes are commonly used to detect and cor-
rect errors in digital data during transmission and storage. In this paper,
a new optimization algorithm has been proposed which is very simple and
efficient for reducing the complexity of the Galois field constant multi-
pliers in terms of XOR2 gates and hence the area overhead of RS(32, 28)
encoder decreases.
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1 Introduction

Existing optimization techniques are basically based on common sub-expression
elimination methods [7]. These methods are very difficult to design RS codec
for higher error correction capability. In this paper, We have proposed a new
optimization algorithm which is

2 ABCD

Table 1. Complexity comparison of

Multipl. No. of XOR2 No. of XOR2 No. of XOR2
Constant without using proposed using proposed

opt. local opt. algo global opt. algo

Total 103 67 51

Improvement (%)
over without opt. - 34.95 50.49

g(x) = x4 + 30x3 + 216x2 + 231x+ 116 (1)

3 CONCLUSION

In this paper, a new optimization algorithm has been proposed to design constant
GF(28) field multiplier. The proposed algorithm is very



Fig. 1. Architecture of

References

1. Kim,H., Heo, S. W.: Non-systematic RS encoder design for a parity replacer
of ATSC-M/H system. IEEE Trans. on Consumer Electronics, 56(3),1270-
1274,(2010).

2. Dash, R. Lenka,T. R.: VLSI implementation of Reed-Solomon encoder algo-
rithm for communication systems. Int. Journal of Radioelectronics and Com-
munications Systems (Springer), 56(9),441-447,(Sept.2013).

3. Wu, X., Shen, X., Zeng,Z.: An Improved RS Encoding Algorithm. In Proc. of
2nd IEEE Consumer Elec. Commu. and N/W,1648-1652,(2012).

4. Seroussi,G.: A Systolic Reed-Solomon Encoder. IEEE Trans. Info. Theory,
37(4),1217-1220,(Jul.1991).

5. Xiaojun,C., Jun, G., Zhihui, L.: RS encoder design based on FPGA. In Proc.
of 2nd IEEE, ICACC 2010 , 1, 419-421,(Mar. 2010).

6. Tan, Z., Xie,H., Wu, G. Liao, M.: Design and implementation of Reed-Solomon
encoder in CMMB system. In Proc. of 6th IEEE Int. Conf. on WiCOM 2010,1-
4,(2010).

7. Jittawutipoka,J., Ngarmnil,J.:Low complexity Reed-Solomon encoder using
globally optimized finite field multipliers. In Proc. of IEEE Region 10th Conf.
Tencon-04, 4, 423-426,(Nov.2004). Bhaumik, J.,Chowdhury, D. R.,Chakrabarti
I. :Design and Implementation of RS (32, 28) Encoder and Decoder Using
Cellular Automata. In 15th Int. Conf. on ADCOM-2007, 491-496,(2007)

8. Hanley, S. :Reed-Solomon Codes and CD Encoding, (2002)
http://www.usna.edu/Users/math/wdj/files/documents/reed-sol.htm,

9. Wicker,S. B., Bhargava, V. K. Bhargava: Reed-Solomon Codes and Their Ap-
plications. Piscataway, NJ: IEEE Press, (1994).


