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The Characters of Sidelobes of M-sequences Modulated by Symbols
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Abstract The m-sequences are popularly used in radar and communication systems because of its character of uniform auto-corre-
lation sidelobes. The sidelobes of the m-sequences are not bilevel any more when the m-sequences are modulated by the symbols. Re-
searches reveal that the sidelobes of the m-sequences can be greatly different given the same generator polynominal but different initial
phase modulation. The ratio of mainlobes to sidelobes can be increased by choosing special initial phase modulation and even more in-

creased when the mismatched filter is adopted. The features of the matched and mismatched filters are discussed when the inputting m-
sequences are modulated by the symbols.
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Tab.1 The m-sequence not been modulated
A A A A
010111100010011 010111100010011 010111100010011 010111100010011
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Tab.2 The m-sequence modulated by symbols The m-sequence is modulated by the 1 0 0 0

A A A A

010111100010011 101000011101100 101000011101100 101000011101100
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Fig.1 The comparison of the max-sidelobes
of m-sequences modulated & nonmodulated
by symbols adopting match-filters
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Fig.2 The sidelobes of m-sequences modulated
3 3.1 ISL  PSL by symbols adopting match-filter
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Tab.3 The sidelobe-characters when modulated by different initial phase adopting match-filter
3 4 5 6 7 8 9 10 11
PSL dB 6.9 9.5 129 151 17.5 20.1 21.9 23.9 27.4
PSL dB 29 44 90 95 141 167 200 21.2 255
ISLdB 9.1 62 67 6.6 62 25 53 23 2.1
ISL dB 1.1 20 29 33 36 1.1 43 14 1.5
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Fig.3  The sidelobe-characters of the m-sequence

modulated by symbols adopting ISL filter
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Fig.4 The sidelobe-characters of the m-sequence

modulated by symbols adopting PSL filter
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