56 10 2007 10

1000-3290/2007/56 10 /5915-07 ACTA PHYSICA SINICA

Vol.56 No.10 October 2007
©2007 Chin. Phys. Soc.

*
M Pattern
F
150001
2006 11 27 2007 2 5
Pattern
Pattern M
M
Pattern
M Pattern
PACC 4330 0545
1.
10
Pattern
AUV/UUV
M M-ary
Pattern PDS '?
2. M Pattern
Pattern
39
2.1. Pattern
Pattern
| Pattern1 | Pattern 2 | | Pattern |
0 Td1 TartTp Ty Taz TaztTp ZTO___ T4L TartTp LTy

E] |

Pattern

* 863 2006AA09Z105

+ E-mail yinjingwei @ hrbeu. edu. cn


Absent Image
File: 0


5916

56
1 L
Pattern . Ty i Pattern Logistic " Logistic
T, Pattern T,
r.=T,-T,. nbit N = g 1w 2
2" At =TJ/2". 0<uw <1 u©
.= kAt k=01 2" -1 Logistic . p=4
Pattern Logistic
x=0.5 Logistic
n
X 2
X; 0 a;
PDS Pattern a; = x;, — 0.5 3
Pattern @€ -0.50.5
Pattern L N chip
Pattern LxT, S a k a k a, k
S ¢, bt eyt ¢, t
. PDS chip
12
+o L
s 1= ij t— j-1+ L Ty - k;Ac
i=0 j=1 e 1
ky =01 2" —1 1 N
Pt j  Pattern k; Li+j+1 fit :f0+B;a£ k
X wut—-jr —ut—- j-1r¢
PDS i=12 S. 4
Pattern a; k chip -
Pattern Ne f, B
ut
2 7 i ¢t j  chip
Pattern .
Jii=Jo+ Ba; j
Pattern chip, ; t =cos 2xnf; t + ¢, ;
j=12 N 5
PDS @i chip
@i
2.2. @ =2nfi T+ @, j=23 N 6
¢, =0.
chip chip
.N  chip .
2 2 a

2b



Pattern 5917

10
23. M PDS
M
300}
200
d
=
100}
0

M

log, M bit .
Ry=log, M/T,.

Pattern

3 M

HYHER HTFRER
be bp

(a)

Pattern

3 M
c; Cy
Pattern
log, Mbit
PDS

YRR YRR
be bp

)
300 [
i 200
Mg
100
0 gt ..n“‘ n
0 4000 8000 12000 16000
f/Hz
b
b.
PDS b,.
3. M PDS
MA
K c, C,
Cx K
K
4 M Pattern
b, I=12 K I
M by I
Pattern
bc[

b


Absent Image
File: 0


5918

56

Gatg PDS JUAHS SPN <R I
Cr st [ i1 %%ézjﬁﬁfe | H e [ %%l
5 5 v ¥
ba bp1 ba bp1
Gatg PDS n BAAE B FE 22
Co st [ a2 %éé&ﬁf MEEEINE S
5 5 v v
bea bp2 beo bp2
P PDS DUAH SPN B} FE 2
Cr pap s [ wds BEAR o sy | s
I f v ¥
ber bpr ber bpr
4itg PDS il I KAl Fif S22
Ce M ik (] gtk %aézﬁﬁz?e K [ WK
5 5 v v
bex bpk bex bpk
4 M Pattern
KM
DSP
15 ................................................................................ 4
4 . E 20 ................................................................................ -
% 25 .................................................. -
6—9 kHz 44.1 kHz. DO NN TR WY | FOUNN N WO N S |
T,=128ms 128  chip BPSK SV R VOO N2 NS WO T T |
1/128 bit/ms = 8 bit/s 8 40 | bbb B
M=38 PDS
3/128 bit/ms~23 bit/S M 1430 1450 1470 1490 1510
- ’ i/ mes™
PDS PDS
T.=32ms n=35bit At =1ms 5
Ty=T,+ T, =160 ms
543 /160 bit/ms = 50 bit/s 0.4 m/s.
PDS g 600 m 3490 m. LFM
5s
12 65 s.
2006 8 17
5 2370 m
100 ms. 6a b ¢



10 M Pattern 5919

0.4 : - 0.3
0.3 ]
0.2
0.2 J
o1 oy 0.1 I
]g% 0.0 s+ ﬁ% 0.0
0.1 .
0.1
-0.2 |
o3 0.2}
0.4 ; -0.3 ; i
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.00 0.02 0.04 0.06 0.08 0.10 0.12 0. 14
1| /s I a] /s
@) (b)
(a) 5 (b) IR EAH A H
0.3 ; 0.50
0.25 } o
0.2 - | & o0 ﬂ-vMWWMMMWWW
o1 ; ) | -0.25 |
-0.50
£, 0.00 0.05 0.10 015 0.20 0.25
B (@) 5 () K AR A
-0.1
-0.2
-0.3 : 0.2
0.00 0.02 0.04 0.06 0.08 0.10 0.12 0.14 0.00 0.05 0.10 015 0.20 0.25
TR /s 1| /s
(©) @
6 a 1 b 2 c d
5 1 M Pattern
/bit s7! /m BER/ %
1770 0
6 d . ) 2170 0.0207
2370 0
1 ’ 150 2620 0
3000 0.0414
3490 0.1965
1770 0
4 200 2370 0
Pattern
2620 0
M Pattern 5 250 1770 0
3 8 2170 0.0620
50 bit/s 2620 0
3000 0.1551
) ) 2190 0
150 bit/s 400 bit/s. 6 300
2620 0.3412
13 600 0
7 350
2620 0.5805
1 BER . 600 0
8 400 2170 0.1787

2190 4.0633




5920 56

5 1
13 PDS
12
PDS
M Pattern
Logistic
Pattern
1 HuiJY LiuL LiuH Feng HH 1999 Acta Acustica 24 561 in 2005 54 4012
Chinese 1999 7 Wang BY Tommy WS C Ng K T 2004 Chin. Phys. 13 329
24 561 8 MuJ Tao C Du G H 2003 Chin. Phys. 12 381
2 Yin] W HuiJY YaoZ X Wang Y L2006 China Ocean Eng . 9 Feng J C 2005 Chin. Phys. Leit. 22 1851
20 499 10 Josko A C 1990 IEEE J. Oceanic Eng . 15 205
3 Raymond L P Donald L. S Laurence B M 1982 [EEE Trans . 11 WangH HuJ D 1997 Acta Ele. Sin. 2519 in Chinese
Commun . 30 855 1997 2519
4 Zhang J S Xiao X C 2001 Acta Phys. Sin. 50 5039 in Chinese 12 Wang HB Wu L X 2004 Acta Acustica 29 161 in Chinese
2001 50 5039 2004 29 161
5 Chen B Liu G H Zhang Y Zhou Z O 2005 Acta Phys. Sin. 13 YinJW HuiJY HuiJ Sheng XL YaoZ X 2007 Acta Acustica
54 5039 in Chinese 2005 32 378 in Chinese
54 5039 2007 32 378

6 Yu L H Fang J C 2005 Acta Phys. Sin. 54 4012 in Chinese



10 M Pattern 5921

M-ary chaotic spread spectrum Pattern time
delay shift coding scheme for multichannel
underwater acoustic communication ”
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Abstract
Pattern time delay shift coding scheme uses the time delay shift values of the Pattern to code the information whose anti-ISI
intersymbol interference  ability is related to the kind and duration of the Pattern. Spread spectrum communications is
competent for long-range underwater acoustic communications for its spread spectrum gain but the low communications rate
seriously restricts its application. The proposed new scheme is adapted to the underwater acoustic environment which integrates
the spread spectrum with Pattern time delay shift coding and works at M-ary mode spread spectrum and several communications
channels . The scheme could achieve good performance of the spread spectrum and also improve the data transfer rate. The results

of lake trial show that the M-ary chaotic spread spectrum Pattern time delay shift coding scheme is robust and feasible.

Keywords underwater acoustic communication M-ary chaotic spread spectrum communication Pattern time delay shift coding

scheme
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