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Abstract M sequence is the most widely used pseudo random
sequence at present. It was first used in the direct sequence
spread spectrum system. Then it gradually used in digital
encryption, synchronization and bit error rate measurement,
etc. Pseudo random m sequence is very similar with white noise
in self-correlative characteristic and the bandwidth of the
sequence is very wide, Because using the sequence can highly
improve signal-to-noise ratio in electrical prospecting system,
and enhance the system ’ s anti-interference ability, its
application in electrical prospecting is taken seriously more and
more. Firstly this paper introduces the primitive polynomial,
software and hardware generation method and some
characteristics of pseudo-random m sequence. And then the
narrowband interference suppression algorithms are introduce
systematically. The algorithms has much reference and
enlightenment significance to geophysical field. Then this paper
introduces the method of parameter selection for the application
of the sequence in electrical prospecting. Finally, we introduce
the application of the sequence in the electrical prospecting in
detail, the present study situation and the formula of the earth
system impulse response in order to promote the application of
m pseudo-random sequence in the electrical prospecting.
Keywords pseudo-random m sequence; self-correlative
characteristic; electrical prospecting; spread spectrum; anti-
interference
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library IEEE;

use IEEE. STD_LOGIC_1164. ALL;

use IEEE. STD_LOGIC_ARITH. ALL;

use IEEE. STD_LOGIC_UNSIGNED. ALL;

entity m_sequence is

port(clk:in std_logic;

choice:in std_logic;
rst:in std_logic;
m_seq:out std_logic ) ;
end m_sequence;
architecture Behavioral of m_sequence is
signal m3_seq: std_logic_vector(6 downto 0) ;
signal m4_seq: std_logic_vector(14 downto 0) ;
signal m_seq_templ ; std_logic;
signal m_seq_temp2; std_logic;
signal m_seq_temp: std_logic;
signal counterl ; integer; =0;
signal counter2:integer: =0;
begin
m3_seq<_="1010011";
m4_seq<_="111101011001000";
m_seq<_=m_seq_temp;
P1.process(clk)
begin
if(clk’event and clk='1") then
if(counter1=0) then
m_seq_templ<<=m3_seq(0) ;
counterl<=6;
else
m_seq_templ<=m3_seq(counterl) ;
counter] < =counterl —1;
end if;
end if;
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end process;
P2 process(clk)
begin
if(clk’event and clk="'1") then
if (counter2=0) then
m_seq_temp2<_=md_seq(0) ;
counter2<_=14;
else
m_seq_temp2<_=m4_seq(counter?) ;
counter2<_=counter2—1;
end if;
end if;

end process;

P3: process(choice)

begin

if(rst="1") then
m_seq_temp<_='0";

elsif(clk’event and clk='1")then
case choice is
when ' 1'=">m_seq_temp<_=m_seq_templ;
when ' 0'=">m_seq_temp<_=m_seq_temp2;
when others=">m_seq_temp< =m_seq_templ;
end case;

end if;

end process;

end Behavioral;
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Fig. 2 m sequence generation when n=23
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Fig. 5 Schematic diagram of direct spread spectrum system
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