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Soft Spectrum Spreading Technique Combining RS
Error-correction Coding and Walsh Transforming

TANG Da-yu
(Southwest China Institute of Electronic Technology, Chengdu 610036, China)

Abstract: In order to solve signal interference in practical engineering and improve error — correction as well as
encryption capability, a soft spectrum spreading technique combining RS error — correction coding and Walsh
transform is proposed. Through RS error — correction codes generation, Walsh transform method research with
help of Walsh function and composite coding, and comparison with conventional direct spectrum spreading, ad-

vantage of soft spectrum spreading technique is discussed based on Matlab simulation. Furthermore, practical

engineering is also introduced.
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Table 1 Galois Field

GF(16)#JC A FE
0 0000 0
o 0001 1
a! 0010 2
o> 0100 4
o’ 1000 8
o 0011 3
o 0110 6
a® 1100 12
o 11011 11
o® 0101 5
o’ 1010 10
a!° 0111 7
ol 1110 14
a'? 1111 15
al3 1101 13
ol 1001 9
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G=[0 0001000 0 x°mdg(x))
00 00O0TO0OO0OO0 x°(modg(x))
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we,) | |11 -1 -1 1 1 -1
w11 -1 -1 1 1 -1
w0 | (1 -1 -1 1 1 -1 -1
wo ) | |1 -1 -1 1 1 -1 -1
w0, | |1 -1 -1 1 -1 1 1
WL | |1 =1 -1 1 -1 11
w2, | |1 -1 1 1 -1 1 -1
w30 |1 -1 1 -1 -1 1 -1
wid | |1 -1 1 -1 1 -1 1
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Table 2 Walsh Functions

Tkl oS Walsh PR

MSB LSB MSB LSB
0 0000 1111 1111 1111 1111
1 0001 1111 1111 0000 0000
2 0010 1111 0000 0000 1111
3 0011 1111 0000 1111 0000
4 0100 1100 0011 1100 0011
5 0101 1100 0011 0011 1100
6 0110 1100 1100 0011 0011
7 0111 1100 1100 1100 1100
8 1000 1001 1001 1001 1001
9 1001 1001 1001 0110 0110
10 1010 1001 0110 0110 1001
11 1011 1001 0110 1001 0110
12 1100 1010 0101 1010 0101
13 1101 1010 0101 0101 1010
14 1110 1010 1010 0101 0101
15 1111 1010 1010 1010 1010
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Fig.1 No-soft-spectrum-spreading model
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Fig.2 Simulation result of no-soft-spectrum-spreading
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Fig.3 Soft spectrum spreading system model
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Fig.4 Simulation result of soft spectrum spreading
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Fig.7 Block diagram of the system
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