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Study on passive iterative time reversal mirror

SHENG Xue-li, ZHOU Wei, BAO Xi-zhong, HUI Jun-ying

(College of Underwater Acoustic Engineering, Harbin Engineering University, Harbin 150001, China)

Abstract: Optimizing detection performance of passive sonar is important in sonar signal processing. The
focusing effect of the single time reversal mirror (TRM) in multi-path channels is proved by simulation
and the technique of passive iterative TRM is studied. The selective focusing and locating of TRM are
studied while multi-targets exist. The results show that the passive TRM can realize the multi-targets’
space matched-filtering, and combined with iterative algorithm the passive iterative TRM can be focused
on the most reflective target and weaken environment noise.

Key words: time reversal mirror;iterative algorithm ;passive detection

TRM ,
1 TRM ,
TRM
(Time-reversal Mirror, TRM) ( ) R
, . 2
61 , TRM o
(Passive Time-reversal Mirror |, s
PTRM) , TRM
; o o a b,
, a  Bla>p), I(a) o
:2007-06-05 ; :2007-08-08 ’
: (9140C200305080C20 ) o a B
(4010501040104) b ( 1(b) )o
1977-), . ,
e ( o) ),

,E-mail : hrb_lier@yahoo.com.cn o a B



589
b , n ,
o B¢ 1(d) )o 3
n ,  a=>pr,
a ,TRM
M. Fink 61 ,
2 3 , S o TRM
QG Qo , “ i
3(a) , « 7
3(b) . ,
, TRM o L 4 ,
B — i(2) o (Yo, 201) R
%ﬂ ) s ( Py (7,701, 201) )
§ ) % :{ E ( - (1) A (T, 202) R
(a) ?b) Ty (7,702, 202) ,
—), = < ) To1. 702 ,
3 ; i:E (- =——= , Tor>Te;f0 S
== - == {l o
(©) (d) u(0) -
Fig,ll PﬁncipleT(iN;ctive iterative TRM yp(t)=p1(t) i hpl(T’Tm’hOl)-i-
Do) * (T, 70, g ) +1, (1) (1)
“gew )
13 (brass wire) N ,
o, R a;(r;,2:) ( Qo1
L 0 ap ) hy(T,7:,2:0),  yp(1)
i h, (7,7:,2:)(
: ), 2 (t,71,20),
7 (copper wire) " ”

mm

2 TRM
Fig.2 Experimental setting of active iterative TRM

To T L~
oot
P o

-16.00  9.00 -2.00 5.00 12.00
/mm

e I W S 7

-16.00 9.00 -2.00 5.00 12.00
/mm

3 TRM
Fig.3 Experimental results of active iterative TRM
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Fig.9 Simulation of passive iterative TRM
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