( ) Vol 44 No. 2

2005 3 ACTA  SCIENTIARUM NATURALIUM UNIVERSITATIS SUNYATSENI Mar. 2005

/-

S IR A AL SR I 22 )R A G 4 ol 190 PSR A

WA, & FEAL LiER
. JTHERIBRLHEKEIR, & 7 M 510300
2. PLKRFETFHEE IAR, A S M510275)

(HGA); 3 QoS; (SA); 5
. TP30 1 . Al . 0529-6579 (2005) 02-0045-04
Internet 1
P = [ﬁ + ﬁng} \{ZZfJ
, . , 15,
. = (Vr, Er), (TEG)
Kompella ' 1992 Jfo = Cost(T) = 2 Ca, b)
(aBCE,
NP . )
fow = max{fovis fo2, -+ fow)
formac = max{ fonis fona, oy forw )
, 20 60 ’
Michigan J. Holland o, Joi = - b);(m’_)DJ(a, b,
T
20 80 : fw=| S ]
] ) (a b)EPT(s.vi)
: : fr = 1Kafe + bfp s+ cfivma)
? aa b9 C 1
: , i Ti
o S :
Ny» N, (ers €2y - P, = f(T[)\Zf(];)
eNl\_) (f19f29 "'9fN.\_)9 s
;2004 09— 01
(60472010)

(1965 ), s ; ;  E-mail: xlm@gdqy. edu cn



46 X ) “

. H [6] . Pme (09 1)9
M
i=1
T= To(d ") O0< a<< 1) O |
To » oo . ; © 0.05 @
’ ’ . 0 (9. 11
. 18. 21. 27} . 90 ms,
: 0.8 Ty 20 ms
D i) 15 a 08 To
1
(EEﬁbegﬁn)y
( 0.001 464. s .
) ! 1.1
[3

’ ® 21
° I:I.ﬂlﬂ
n,
| by

’ T's; wanny

) T;}i; ) h ~jnzm D L
e nam

: T LR R

anvmit. [ i
a... i
12 anna - Amam
026
xdlm
’ 27
: QoS
« 1 0
b
» o« " « {9 11, 18, 21, 27}
, Fig 1 An optimal wuter of U. S intemstate
communication network
, Pn
3
; 005",

),

2
, 1
[4]
I, 28 . 45
d, d» o [ 5]

@)
D
o
N



47

2
1 AFFHH P e SR EB HE
Tah 1 An example data
1 2 3 4
1 (161, 29, 44D~/ 13(109 21, 408)~/ 13(74, 15, 344) 11(74 15, 333) ¥
2 (145, 29, 470) 1(161, 29, 441) 1(109, 21, 408) 4103, 18 396)
3 (139 26, 515) 5(166 24, 588) 1198, 25, 454) 7X 12(71, 14, 37D
4 (182 27, 566) 9(168 32, 520) 15(103 18, 396) ~/ 11X 14(76, 14, 370)
5 (166, 24, 588)~/ 10( 201, 37, 595) X 10087 14 383) 5% 9(74 15, 339)
6 (130 20, 466) 8 15(121, 20, 533) 2X 13(76 14, 370) 9X 13(82, 12, 396)
7 (134, 28, 407 1X 13(79, 16 384) 8% 12(74, 15, 338) 5% 10(76, 14, 483)
8 (151, 28, 532) 3X 5074, 15 457) 4 8(85 15, 482) 4X 7(74 15, 338)
9 (168, 32 5200~/ 7X 14(95, 15, 360) 13X 15(74 15 344) 3X 6(71, 14 37D~
10 (01, 37, 595~/ 5X7(76 14 370) 3X 11(98 25 414) 6x 12(71, 14, 357
11 (192 36, 588) 3X 9(98 25, 454) ~/ 7X 8(74, 15 333) W 3X 8(86 18, 455)
12 (166 30, 523) 10X 11(74, 15 359) 7X9(68 11, 371 3X 13(76, 14, 365)~/
13 (109, 21, 408) %< 3X 14(74 15, 344) 7% 5X 7076, 14, 374) 8X 9(82, 19, 331)
14 (134 21, 43D 6X 7(87, 14 411) 6X 1490 12, 362) X 13(76 14, 365)
15 (183 32, 610) 9x 12(103 18, 396) ~/ 10X 13(74 15 344) 3X 9(69 15, 345)
5 6 7 8
1 1(74, 15 333) W 1(74, 15 333) % 1074 15, 333) ¥ 1(74 15, 333) W
2 9(71, 14, 37D 6(74 15 333) ¥ 2(74 15, 333) ¥ 2(74 15, 333) ¥
3 12(76, 14, 365) 12(74, 15 333) % 3(74 15, 333) ¥ 3(74 15, 333) W
4 8X 13(69, 15 339) 2X 13(69, 15 339) 5(74, 15, 333) W 4(74 15, 333) W
5 5% 6(82, 14 349) 12X 15(74, 15 333 %% 6(74 15, 333) W 5(74 15, 333) ¥
6 12X 13(74, 15 533 %% 4X 12074 15, 333) ¥¢ 9(74 15, 333) W 6(74 15, 333) ¥
7 1X 6(82, 19 33D 11X 15(76, 14, 364) 1074 15, 333) W 7(74, 15, 333) W
8 2X 6(82, 12, 384) 11X 13(69, 15 339) 11(74 15, 333) W 8(74 15, 333) ¥¢
9 10X 11(76, 14, 483) 3X 6(74 15, 333) W 3X 12074, 15 338) 11074 15, 333) ¥
10 4% 15(69, 15 345) 6X 7(74 15, 333) ¥ 2X 15069 15 339) 9X 12(74, 15, 338)
11 TX 14(76, 14, 364) 6X 14(74 15, 333) W 9X 15(74, 15, 333) % 12X 13 (74, 15 338)
12 X 14(74 15 333) W 1X 15(74, 15, 338) 12X 13(69 15 339) 6X 14(74, 15, 338)
13 8X 15(69, 15 339) 2X 11(71, 14, 365) 5% 12074, 15 338) 2X 4(74, 15 333) %%
14 X 4(74, 15 338) 9 10(74, 15 338) 2X 4069 15, 339) 8X 9(74, 15 333) ¥
15 2X 4(76, 14, 370) 8X9(69 15 339) 2X 14(74, 15, 338) 4% 12069, 15, 339)
DX N (d, dys © ;
.12 12 L, 4X 15 4.15
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Solution of QoS Multicast Routing Problems Based on HGA

XIE Li ming1 » YU Feng ren’, QWU Hai ming2
(1. Guangdong Indusiry Technical College, Guangzhou 510300, China;
2 .Department of Electronics and Communication Engineering, Sun Yat sen University, Guangzhou 510275, China)

Abstract: A hybrid genetic algorithm (HGA ) was presentied to solve the delay and delay jitter vonsirained least-cost
multicast routing problem. Genetic algorithm (CA ) is a kind of parallel optimization algorithm that simulates the
evolution process of a crature, and is suitable for finding optimal solution in a lage and complicated search space. GA
does not need corntinous solution to the pwoblem, and can be easily implemented in parallel distributed process, so that
it is effective in solving QoS multicast routing.

Key words: hybrid genetic algorithm (HGA); multicast; QoS; simulated annealing algorithm (SA ); instructional

preliminary colony building; heuristic crossover operation

A Robust ARMA System Identification Based on the Vector Method

HU Xue jun, ZHAO Hui min, CHEN Guang yi
(Foshan University, Guangdong Foshan 528000, China)

Abstract: To present a new approach to auto Tegressive and moving average (ARMA ) modeling based on the support
vector method, a statistical analysis of the characteristics of the proposed method is carried out. The results show,
compared SVM A RMA with LS, precisions of validation prediction error of the SVM -ARMA improved 1. 2 dB than LS in
some conditions. Besides, the effect of outliers can be cancelled. With using nonlinear kernels, the system will lead to
robust, nonlinear system identification pocedures.

Key words: ARMA modeling; support vector method; system identification; times series



