40 2 BIMTKRFF (8 RFFIR) Vol 40 No.2
2001 3 Journal of Xiamen University (Natural Science) Mar. 2001
: 0438-0479(2001) 02-0283-10
IRAEHE B WM, XHE, ZiafE
( . , 361005)
, EDA
TP 11;TP3;TN 402 A
( )
10" ’ 10° : 10
? 2 ( )
( )
, ( )
(
)
, (
) ,
: 20010215

(69886002, 60076015)
(1967= )1 i 1o



2001

- 284 -
) 40
1
Ill.
NP [2]
1.1
ATM s

1990

?

EDA

BP

zi= 1

[

=



2 - 285 -
R 1
X' = {ni,n2, ,ni+ 1, ,nu},
7 (2] 0
= Ziy = 1
> M
foac X L Z = fac (X)) (2)
ATM , ATM
, ; 1(a)
(2) ( ATM ) ATM
( )
) BP 5 1(b) ,
ni+ 1 ni s l ni+ 1
ﬂﬁn##*_p
H*‘Hﬁ!ﬁiﬁ.
-Jf natl=—»
iy —»
k2T
i —» EAEE
A H R A
BP #3 FEAER
(b)
1
(a) ; (b)
Fig.1 BP Neural network for admission control in telecommunication
ATM
[31,
1.2
ATM , ATM
2 FLIP ATM , ATM
, ATM ATM



- 286 - ( )

2001

l L Stage 3 Stage 2 Stage 1

batter 0 [T T [T TT ] ] © 0 ob— o
mutter | [T T T T T 1T Fsil i 1l o
mrter [ [ T[T [T o[ 0 0 oA o
Buffer 3 [ | | [T [T} 1 1 1 > D3
Beffer a [ ] [ [T 1 [ ] 0 0 0 > D4
Butfer 5 ( [ [ | T | [ | = 1 1 t > D5
Boecer 6 } [ [ [ [ [ [ |} 0 0 0 > D&
utfer 7 { [ [T [ [ ] | I L 1 1 > D7
2 FLIP ATM

Fig-2 Architecture of ATM switch with FLIP core

ATM , .
2 ATM ,
W .
N><N , N ><W Hopfield
. , ATM
Vi , Tiivq , I
0, . ATM ) ,
1) ,
2) ) FLIP
3) (FIFO)
s Hopfield
Vi=1 i j ATM :
Vi=0, 1
) L J I 1, 0;
T?EM : i j P q
U] qp 1, 5 Viipg 05 s
0, .
. -
D, if Li> NZL;?
. N
6 = %: P(L), P(L)y=40, ifLi> ]%ZL
N
=Dy if Lip» %Zr



- 287 -

2
Li I ,D ,P(Li) s
Hopfield :
A Noow w , B N oW N W Noow
E = 5 [[ - Vz] + 5 Ti'A)(VL”VJ( + C eVI 3
ZZZ y Z k ZZZEZ y-pq¥ y V¥ pq ZZ Yy ( )
17 L
LA B C . 3 3 : 1)
, 1 ; ATM FLIP )
2 0, 2); 3 , 3). ;
, (3)
|4|'
1.3
Shannon C E ,
’lSJ NP
2 2 NP 2 2
[6]
2 pEs '
[8].
"I, DES
2 3 2



- 288 - ( ) 2001
S —— ! e !
: B3 - : : I k] e e |
i , : - o] EARH :
: merk—lEs—— | % : L ws | wen| |
: | R : o B : 'l
: LR AR —— : : bR wznx| |

2
10
EDA( )
EDA 3
2.1
[14]
CMOS
[20]
Hopfield 2
[22]

2
2
2
7 15
Hopfield
[ 10]
2
[11]
2
[12]
2
[13]
2
[15]

2 2
[16]

2

2
(17 19]
‘0’ 1 > s

, Hopfield



2 - 289 -
[23]
’ [24]
[6]
' [25 28]
129, 30] ,
2.2
Hopfield
’ ’ -
[32] [33]
: -l ATM
ATM ,
ATM
ATM ATM (34
. BONes'™ oOpPNET'™
[37]
PR ATM
,  PSTN SDH HFC
(39 42]
2.3 EDA
EDA Electronic Design Automation( ) ,
( Computer Aided Design, CAD)
, EDA ,
) , EDA
EDA EDA
s PCB IC
EDA e EDA ,



- 290 - ( ) 2001

EDA ", : EDA
o EDA EDA
[ 46]
; . ; (
IP) R 1P
EDA ,
ATM o e COMS
180287 i
3
, Hopfield
5 VLSI R
. , Berkeley Chua L O.
VLSI (CNN)™ CNN (
) [51] CNN [52]
, CNN ,
CNN
[ 11 Hopfield JJ, Tank D W. Science[J]. 1986, 233: 625- 633.
[2] Choi M Y, Huberman B A. Dynamic behavior of nonlinear networks| J]. Physical Review, 1983, 28
(2): 1204- 1 206.
[3] Guo Donghui, Parr Gerard. Proc. of IT C 97 (Australia) [C]. 1997. 432- 440.
[4] Donghui Guo, Gerard Parr. Proc. of SPECTS “1998, (USA)[C]. 1998, 37- 41.
[5] Diffie W, Hellman M E. New direction in cryptography[J]. IEEE Trans., 1976, IT-22(3): 644-
654.
[6] Yang T. Chaotic secure communication systems: History and new results[J]. T elecom munication
Review, 1999, 9(4): 597- 634.
[ 71 National Bureau of Standards, DES Modes of Operation, U.S. A. Department of Commerce, FIPS
p p
pub. 81, December 1980.
[ 8] Rueppel R. Analysis and Design of Stream Ciphers| M]. New York: Springer Verlag, 1986.
[ 91 Guo Donhui, Cheng L. M, Cheng L. L. A new symmetric probabilistic encryption scheme based on
chaotic attractors of neural networks[J]. Applied Intelligence, 1999, 10 (1): 71- 84.
[10] s s , . Hopfield [1. , 1997, 20( 1) :
77- 81.
[ 11] , s , . Hopfield [J]. , 1993, 32(1): 33— 38.
[ 12] ) ) .- [JT- ,1994,15(3) : 250-



- 291 -

[13]

[14]

[15]

[ 16]

[17]
[18]

[19]
[20]

[21]

[ 22]

[23]

[24]
[25]

[26]
[27]
[28]
[ 29]
[ 30]
[31]

[32]

[33]

254.
Guo Donghui, Chen Zhenxiang, Liu Ruitang, et al. Procof Intl. Conf. On EL 94 c]. Beijing., 1994.
320- 324.
Guo Donghui, Cheng L M, Cheng L L, et al. Artificial retina neural netw ork for pattern recognition
[J]. SPIE, 1996, 2664, 153- 162.
Kropotov Y D, Kremen I Z, Ponomarev V A. Journal of Optical T echnology[J]. 1998, 65(9): 716-
720.
Guo Donghui, Wu Suntao. System integration for visual pattern processing based CMOS technology
[J]. SPIE Proc., 2000, 4077: 218- 221.
[D]. : , 1997.

Chen J Y, Chen Z X, Lu Y Y, et al- Training multilayer networks with circle algorithm[]J].
Sem iconductor and Optical Technology, 1998, 4: 179- 181.

.BP [D]. : , 1999.
Shuai J] W, Chen Z X, Liu RT, et al. The Hamilton neural network model[ J]. Physica A, 1995,
216: 20- 3l.
Chen Z X, ShuaiJ W, Liu R T, et al. The stability of the 2n-elem ent number neural netw ork models
[J]. Physica A, 1995, 218: 291- 297.
Shuai J] W, Chen Z X, Liu R T, et al. Hamilton neural network model: recognition of the color
pattems[J]. Applied Optics, 1995, 34: 6 764- 6 768.
Guo Donghui, Cheng L. M, Cheng L L, et al- Proc- of the 1996 WCNN[C]. USA:SanDiego, 1996.
725- 728.
Guo Donghui, Cheng L M, Cheng L L, et al. proc. of ICONIP 6] C].Hong Kong, 1996. 502- 507.
Shuai J] W, Chen Z X, Liu R T, et al. Self evolution neural network[ J]. Physics Letters A, 1996,
221: 311- 316.
Shuai J W, Chen Z X, Liu R T, et al. Maximum hyperchaos in chaotic nonmonotonic neuronal
networks[J]. Physical Review E, 1997, 56: 890- 893.
Shuai] W, Wong K W. Noise and synchronization in chaotic neural netw orks[J]. Physical Review E,
1998, 57: 7 002- 7 007.
Chen J Y, Wong K W, Chen Z X, et al. Phase synchronization for discrete coupled map lat tices[J] -
Physical Review E, 2000, 61: 2 559- 2 562.
Chen J Y, Chen Z X, Shuai J Q, et al. A chaotic lattice and the circuit of its unit[ J]. Canadian
Journal of Physics, 1998, 76: 801- 804.

, s , . [J]. , 1998, 15: 356.

, s , . [J]. ,1995,11: 26— 28.
Guo Donghui, Chen Zhenxiang, Liu Ruitang, et al. Proc. of ISCE 71994[ C]. Hongkong, 1994, 411-
414.

s , . [1]. , 1996,17
(3):267- 270.
Guo Donghui, Parr Gerard. Proc. of SPECTS 71998[C]. 1998, 37- 41.
Databook. BONeS Designer M odeling Guide, CA(USA): Cadence Alta Group, 1996.
Databook. OPNET Designer Modeling Guide, CA(USA): MIL3 Ltd, 1999.

R s , . BONeS [J]. (

), 2000,39(4):453- 457.



-292 - ( ) 2001

[47]
[48]

[49]

[ 50]

[31]

[52]

, s , .iLQF [J]. , 2000, (6): 26— 28.
> , . MCS51 [n. ,2000,30(2),31- 34.
s , , PSTN [J]. ,2000,40(4) : 19- 22.
, , , . [J]. ( )
1999,38(1): 52— 55.
HF C [ ,2000, 16( 12): 18— 21.
, s .EDA [J]. , 1999,10(6): 41— 44.
, s .. EDA [J1. ,1998, (11):233- 236.
s s , . Linux Internet [J].
( ), 1999, 38(6) :837- 841.
) ) ;- Linux [J]. , 1999,
(12):28- 30.
Guo Donghui, Parr Gerard. Proc. of NT CS/W 97 (Beijing) [C]. 1997. 236- 242.
’ ’ : [J1. , 2000, 23(11):
1230- 1232.

Zhang Wenru, Wu Suntao, Guo Donghui. Pixel circuit design of CMOS image sensor[]J].SPIE Proc. ,
2000, 4 077: 198- 201.

Chua L O, Yang L. Cellular neural networks: theory & application[]J]. IEEE Trans. Circuits Syst. ,
1988, 35(10): 1 257- 1 290.

Chua L O, et al. CNN universal chips crank up the computing power[J]. IEEE Circuits and Devices
Magazine, 1996, 12(4): 18- 28.

Chua L O. CNN: A Vision of Complexity, Singapore: River Edge[ M]. NJ: World Scientific, 1998.

Neural Network and its Application in Communication

GUO Dong-hui, LU Ying-yang, LIU Ruitang, WU Bo—xi

(Insti. of Tech. Phys., Dept. of Phys., Xiamen Univ., Xiamen 361005, China)

Abstract: We introduce firstly the advantages and purposes of neural network % application

in communications, and the detail about our research results on theory of neural network and

its applications in communication. At last, we present how to use technology of EDA

( Electronic Design Automation) to do R&D of commercial application systems with our

research results.

Key words: neural network; communication; IC design



