ABSTRACT

This thesis revolves to detect the target echo technology to launch the research.
Because the reverberation is the main background disturbance for detection the target on
the bottom, multianalysis reverberation disturbance and its characteristic, and aimed at
the reverberation's the non-stability and strongly colored, proposed one method which
do not need the priori knowledge to detect the target echo under the reverberation
background —a order best detection method, to partition pre-white copy-correlation
detection method.

Using GLR (Generalized Likelihcod Ratio) to count the statistic distance, namely
the generalized likelihood ratio statistics distance, is reasonable partiion to the
reverberation data, afer partitioning, the neighboring two sections of reverberation data
may be partial steady. Establishes the AR mode! to each section of reverberations data,
calculates the AR model's the parameter using the Levinson algorithm, calculates the
power spectrum of this section of reverberations data, thus structure pre- whited FIR
nuimeral filter, to white the preceding section of reverberations data and transmitting
signal white processing, namely estimated the kth section's power spectrum, then
according to the kth section's power spectrum structure acts whited filter to whited
processe 1o the k+1 section and the transmitting signal. After whited processing, whited
transmitting signal and the whited reverberation data segment make copy-correlation
processing, if this section of data has the target echo, then possibly appears the
correlation peak. At last count this section of data average power, makes normalized
processing to this section of data. Repeat above processing steps, until the last section of
reverberations data.

On the basis of this method and detection principle, and according to actual
situation, -joining bandpass filter, beam forming pretreatment method and so on,
integrate detection system for detection the target echo on the bottom, and use the
software method to realize it.

For confirming this method, make lake experiment in October ,04. Then use this
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detection system to carry on posipositioned processing to experimental data. And
comparing the pre-white copy-correlation detection processing result with the beam
forming result, as well as comparing this method processing result with direct
copy-correlation processing result after beamn forming, the comparison result powertfully
supports the partitioned pre-whited copy-correlation detection method validity and its
good performance.

Keywords: target echo; partition; pre-whited; copy-correlation
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B (3-11) e, HIR—IT, Bl
R0 R R(2 - RGO T 17 [PE]
R R0 RM - RM-D[a® 0
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A a® =1, & 3-13) HX 3-14) EHHEEERHRTEL.

18



FR iR TAR KB A i 3

T AT TIN5 22 i 2R A AR VR AR e AR . T M-I
B TR R iR A A AU MR

M-l pi-n 0
[M~1)R k= min ( ]
kz:&ak =) { 0 m=12,-M-1 3-15)
LR _
— Rx(o) RI("l) Rx(—z) . RX(I_M)-‘_ 1 ! _Prf"i’;[’”-l
R.(1) R (0) R(-1) -+ R(@2-M) a](M-]) 0
R, (2) R (D R.(0) o R(3—-M) a;M—l) - 0 (3-16)
_RI(M—I) R(M-2) R(M-3) - R,(0) _La,(\,j;w_;l)_ o |

I B RR A AT I TRINR Z I R TR
AHHEMEEE, M G-16) HITW T =ZREH,
(1) R (3-15) FHAIWMEHLE, HFEERPL"REXY, H
Ri(m)y=R.(-m).

(2) RAM-1-kRERXPHE, WER
Rm—(M-1-k)) =R (k—(M—-1-m))

(3) FmKHMIm FRERBR
R (k—(M=-1-k) =R, (k—-m)=R (m-k)

XEALEFTRAERE, BEMHXRENETEESAT. ElERT, @
(3-15) 183

Sl (k) - {P = e
¥ LB AR A
ROy  R(-1) - RO-M)|-ap4™" 0
in(l) Rx:(O) Rx(2:—M) _a;%fyz-n _ 0 .
RI(]\'dr -1) R, (M -2) - Rx'(o) 1 plgilwl)

VRSB R R R T TR 2 e A A AR, it (3-160 A (3-18) AT,



MR L R FAA
PIAHSAE PR AR R R kDR (3-16) sl (3-18) 4T Qﬂér?%idﬁ'—
Bri a Breviigdl, KT

[ RO R(D o RO-M) REM][ 1] T o0 ]
R.(1) RO - RQ2-M) R(-M)|||a™M?” =D
E E +Pu :
RM-1) R(M-2) -~ R(0) R(-1) ||| @ =
| R(M)  R(M=1) - R() RO [ o | |1
P(M -] _AM'_
0 0
= Lo+ oy
0 0
| AM Py
(3-19)
A I R I

AM =R (M)+a"'R_.(M -1+ +al'7"R.(1)

AM™ =R (-Da ™ 41 a™ VR (1-M)+ R (-M)

2 JEABRL( M BT m%dﬁ&%&ﬁhﬁTﬁE‘JﬁfQ
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Mt ®

B Bt EM XA ERF
function AAA(choose,theta)
YIS FA LB R G H T B, Atk HAEXERD— A MERF
Yetheta A ik AU BLH A [ (-6 Fi+6)
close all;
if choose==
Yotheta=1;% F-B N A E(-6 F+6)
load d6;%1% H ik 5 AL BT8R CRIE d60c1-d60c15)
th=7+theta;
data0=D(th,:)-theta; %13 B % f ik SR A 1 J 1Y) B4R
elseif choose==
load d8; %I BL M L AR/S H B CRYR d80c1-d80c15)
th=7+theta;
data0=D(th,:)-theta; %13 Y i% M BB 3R T B f ) 3dls
elseif choose==
load k13;% 1L B i o i J BRI (R k150¢1-k150¢15)
th=7+theta;
data0=D(th,:)-theta; %15 B i% 1 & i SR Y Fl /3 1) 04
elseif choose==4
load j1;% B I S ARG B BAL (R IR 110c1-j10c15)
th=7+theta;
data0=D(th,:)-theta; %L B 1% f 5 i SRE IS B 08
elseif choose==3
toad j5; %R I R Al I BAR KR j50¢1-j50¢15)
th=7+theta;
data0=D(th,:)-theta;% {3 BY 1% i 5 il SR S RO B0
end
N=2.5*1024;% 7 Bt f5 | B KR
£f5=1000000;%FFf 45
t=1/fs: 1/65:0.0025%1.024;% 5% (5 S HIRHE R EA
s0=chirp(t,20000,0.0005,40000):%> 4 £ % {5 5

L=length(data0);% R %15 5 MK &

m!=1:L;
L_sO=length(s0);% 2% {5 5 I
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m2=1:1._s0;

a0=ARcs(data0{1:N));
yO=filter(a0,1,data0(1:N});
s=filter(a0,1,s0);
duan_first=xcori(yG,s);
yisuQ=dot{duan_first,duan_first);duan_first=duan_first./sqrt(visu0);
B=duan_first;
DS0=L/N;
DS=round(DS0)-3;
W=hamming(2*N); W=W",%1% & hamming 7
for n=1:DS
x1=data0(1-+(n-1)*N:(n+1)*N);
x2=dataQ(n*N+1:(n+2)*N); x1=W.¥x1;
a=ARcs(x1});
y=filter(a,1,x2);
s=filter(a,1,50);
Sn=Xcorr(y,s);
L1=length(y);
L2=length(s);
snn=sn((L1-L2+1):end);
snnn=snn(N:end);
yisu=dot(snn,snn);
snan=snnf/sqri(yisu); O=length(snnn};
o=1:0;
[w,v]=sigshift(snnn,o,(n+1)*N);
E=length{B);
e=1:E;
[B,e]=sigadd(w,v,B,e);
end
subplot(311),plot([1:60000]* 1000./fs,data0(1:60000));xlabel("{(ms)');ylabel('v
Ytitle( TR TE AL R);
A=xcorr(data,s0);
L_=length(s0);

s1=data0{}:60000);
s2=A((L-L ):(L-L_+59999));
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s3=B(1:60000);

% s3=g3/max(s3);

% E1_p=dot(s1{35000:45000),51(35000:45000));E1_p=El_p/10000;

% E2_p=dot(s2(35000:45000),52(35000:45000));E2_p=E2_p/10000;

% E3_p=dot(s3(35000:45000),s3(35000:45000));E3_p=E3_p/10000;

% E_sig p=dot(s1(39000:41500),s1(39000:41500)):E_sig_p=E_sig_p/2500;
%

E zxcor_p=dot(s2(40790:41290),52(40790:41290));E_zxcor_p=E_zxcor_p/500;

%

E_fhxcor p=dot(s3(40790:41290),53(40790:41290));E_fbxcor p=E_fbxcor_p/50

0;

% disp('-#-A1 75 2 B9 AC R IR A 14 HE ),
% SNR1 p=10*loglO(E_sig_p/E1_p)

% SNR2_p=10*logl0(E_zxcor p/E2 p)
% SNR3 _p=10*log10(E_fbxcor_p/E3_p)

baoluo1=abs(hilbert(s2));subplot(312),plot([1:length(baoluo1)]* 1000./fs,bacl

uol);xlabel('t (ms));title('$5 I AHSC Ab T 45 5L,

baoluo2=abs(hilberi(s3));subplot(313),plot{[1:length(baoluo2)]* 1000./fs,bacl

uo2);xlabel('t (ms));axis([1 60 0 0.28]);
title("4BR T 114645 JUARSCAL B AT ),
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