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Technique of obtaining quadrature signals in multi-beam
swath echo sounder system

DU Xuanmin LI Haisen YAO Lan
(Shanghai Marine Electronic Equipment Research Institute, Shanghai 200025)
(" Underwater A coustics Institute of Haerbin Engineering U niversity, Haerbin 150001)
For multi-beam swath echo sounder system, an optimum digital Hilbert transforming method to obtain
quadrature signals with rigid amplitude and phase balances is provided in this paper- And the basic theory and
realizing hardw are structure based on pipelining are described. Lake trials have shown its efficiency and engi—

neering simplicity and reliablity.

1 5 =
32

: , L1970 9 R
:97-5-13

— 4] —



] ] I Q
(MRA)
[3] ,
S T N gy o o
?—| gk [—{ o]0
sin w ,t
1
2
1/Q
. 10Q
IQ s
FIR ,

Cos

ot
" wwan Hib—»l HARE

2
2.1 (4
Hid) = -j 0= < . 1
@=1" . o, W
hn) = {ZSin( n/02)/( n) ::- (;)(2)
H(e) hin)
2.2 4
h(n) FIR
3

— 42 —

FIR

h(n) ,
h(n)
h(n)= = h(N=1-n),n= 0,1, ,N-1 (3)
H(d) = Zoh(") e " (4
N (N =1)/2]=
H(ej) - e—j(s‘\“‘—l‘)/Z ej/2 [Zl c(n)
- sin( n)]w_ s (5
H () = Zl c(n) sin( n) (6)
c(n) = hl (N-1)/2- n]
=0 = LJH (e)=0
N
H(ej) :T e—j (N=-1)/2 ej/z
(3 dln) sin[ (n=U2)]} (7

H () = S d(n) sin[ (n- 12)] (8)
d(n)= 2 h(N/2- n) =

0 ,H (¢)=0
, N )
; N )
(= )
N
FIR
, {—j,ZFLS <2 Fu
(e ) = (9
B2 (1- Fys <2 (1- FL)
(9
) Fu )
Fr
N ,Fu< 0.5 FiL=
0.5- Fu, = /
17 1 (1998)



2 )a
, N ,FIR
(N- 1)/2; 90°
, (N
-n/2 (N+ 1)/2
FIR
h
(n);
N ;
Fi=0.5- Fu
2.3
N: F=Fi.=0.5- Fu:
( ) N , F
, FIR
N F
:N=19, F= 0.1, < - 40dB
N F7
Remze
h(n)"” % (i),
y(1) = Zox(l— n) h(n) (10)
h(n) ,
) h(n)
, (10)

y(1)
3 RRAFLEMSEZ L

MIMD
32, 35.6 s,
35.6 s 32
19 FIR
: S0M IPS ,
TI T MS320¢30 ,
€30

C30 ,

10
CONTROT
DAL
R AM
Dlia . DUAL
1VS120€30 POR]

- RAM I

1 PRON LPEOM

PTRIPHE RAL COMMUNIC YTION
DATA SWIT 1

3 €30
FIR , FIR
; 32, 35.6 s,

— 43 —



19

32 ,
,17¢30
32 A/D , 19
19 ,2" ¢30 13
19
32
, C30 ,
TR
umn*o X0 @0 M0 130 10 Isw 3100 240 2%0
]
%]-0 o 000 M 1w0 200 a0 2w

j:jW&W

4
1994 10 1996 4
: T M S320C30DSP
4
4- 1 (
), 4-2
, 4-3 4- 1 4-2
: , 90°
32
5
— 44 —

( ) 8

I, S—
o ) 2 1000
i L R W
A Ly
5
4 % @

, €30

FIR

1 C de Moustier. State of the art in swath

bathymetry survey system. Int. Hydr. Rev.,
Monaco, LXV(2), 1988; July

2 D W Rice and K H Wu. Quadrature sam—
pling with high dynamic range. IEEE Tran. A.E.
S., 1982;18(4):736 739

3 E E Churchill, G W Ogar and BJ T homp-

son. The correction of [ and Q errors in a coherent

processor. IEEE Tran. A.E.S., 1981; 17(4): 131
136
4 LR B ) s
, 1982
5
, 1990

17 1 (1998



