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A Novel Evolutionary Algorithm——Seed Optimization Algorithm
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ABSTRACT

Inspired by the transmission of seeds in nature, an evolutionary algorithm, seed optimization
algorithm (SOA), is proposed. The algorithm is designed by simulating the self-adaptive phenomena of
plant and it can be used to resolve complex optimization problems with the evolution of plant. The global
convergence analysis of SOA is made by using the Solis and Wets” research results. Finally, SOA is
applied to three function optimization problems and compared with particle swarm optimization ( PSO)
algorithm. The experimental results show that SOA has stable and robust behaviour and it can be used as

a promising alternative to existing optimization methods for engineering design.

Key Words  Evolutionary Computation, Seed Optimization Algorithm ( SOA), Global Optimality,
Particle Swarm Optimization (PSO)
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Fig.1 Sketchmap for seed distribution
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Fig.2 Flow chart for father seed selection
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Fig.3 Flow chart for seed optimization algorithm
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Fig.4 Stair chart for SOA optimization

B & &R E

]

5

1
BT

0

15

F4 SOA FHU SR E (2 4E Rastrigin)

Rastrigin)

(2-dimension



5 SRR . —FRETBE LB —FR T RE 681

450

350
s 300H
250
2 200 *\
% 150 S
100 .

U

0 50100 150 200 250
BTRE

K5 SOA FWrsiss ik E (30 4 Rastrigin)
Fig.5 Stair chart for SOA optimization (30-dimension
Rastrigin)

i3
N
&
o

0 50 100 150 200 250
BT

K6 SOA FIEWSHARE (30 4E Rastrigin)
Fig.6 Stem chart for SOA optimization (30-dimension
Rastrigin)

LA Rastrigin 2561, 53 5|2 SOA {4k 2 4k Ras-
trigin ([§] 4) #01 30 4 Rastrigin( & 5,18 6) Ry sL A
4.3 ZERILBSWH

i EEIRERATE H, SOA Bk RE Sk b
WFF PSO RINE . MNEEMILES REE, BRT
Rosenbrock pR%rH,SOA 455 F PSORTP & 4},
HoAh B BREL AL G5 R 87 T PSO RI|H 3%, Rastri-
gin BB RILH B 8. 5B 4T30R Ji, SOA i
LEA R, U463 BB 20T PSO RFH . H
B, SOA 5 FIHEAR 10 PSO &3k, 3 T 7 A i 18
B, ERE X FhF RO TR B SRR, B AR
HENHEE BN TFOEE B
THAA%E Bl ERAN: XHEERE, BN
2RI MERRLY HRERNITREERERE. &
W, IR EE D, B RNIRE S e AR &AM
HIREBE. B AT R BCE A 4 B B RIS
BERY RN , BRZARE 43 B i 8 = VO B, th B ARIE 4 BT
WEARE. AXERHTFRANEFTRERE
ST UL B FRESER BERLMN, S EEX S
B B SR HITHR, S BUS R E TR

5 45 R IE

AR — R —M TR 3
it o4 R FARMERE BEAT AT UE B, £ X BUE LA Y
LR MR T ZEERA BTG, 7
RIS R, U H R R ECR BT PSO R .
S5 T REERIRITFGH R, FEE SRR ER
B, G HAMANBRENRS. S5, S EEENBE
GO BT X ST A% 1B 9 B R R AR T RO B AR
i, FEIR PR HR A T BRI R AT

2 £ X MW

[1] Chen Guoliang, Wang Xufa, Zhuang Zhenquan, et al. Genetic Al-
gorithm and Its Application. Beijing, China: Posts & Telecommuni-
cations Press, 1996 (in Chinese)

(BRE R, FAUE, R % BB REMA. b ARG
B AR AL, 1996)

{2] Kennedy J, Eberhart R C. Particle Swarm Optimization // Proc of
the IEEE International Conference on Neural Networks. Perth, Aus-
tralia, 1995, 1942 - 1948

[3] Ant Colony Optimization [ DB/OL]. [2007 -05 -08]. hitp://
www. aco-metaheuristic. org

[4] Wang Lei, Pan Jin, Jiao Licheng. The Immune Algorithm. Acta
Electronica Sinica, 2000, 28(7) : 74 -78 (in Chinese)

(F %% #, B2 RERE B T¥R, 2000, 28(7):
74 -78)

[5] Penev K, Littlefair G. Free Search: A Comparative Analysis. Infor-
mation Sciences, 2005, 172(1/2); 173 -193

[6] Montiel O, Castille O, Melin P, et al. Human Evolutionary Model ;
A New Approach to Optimization. Information Sciences, 2007, 177
(10) : 2075 —2098

[7] Fan SK S, Zahara E. A Hybrid Simplex Search and Particle Swarm
Optimization for Unconstrained Optimization. European Joumnal of
Operational Research, 2007, 181(2) . 527 —548

[8] Mukherjee V, Ghoshal S P. Intelligent Particle Swarm Optimized
Fuzzy PID Controller for AVR System. Electric Power Systems Re-
search, 2007, 77(12); 1689 - 1698

[9] Zahiri S H, Seyedin S A. Swarm Intelligence Based Classifiers.
Journal of the Franklin Institute, 2007, 344(5) ; 362 -376

[10] Solis F J, Wets R T B. Minimization by Random Search Tech-
niques. Mathematics of Operations Research, 1981, 6(1) . 19 -30

[11] Cui Zhihua, Zeng Jianchao. A Guaranteed Global Convergence
Particle Swarm Optimizer // Proc of the 4th International Conference
on Rough Sets and Current Trends in Computing. Uppsala, Sweden,
2004 ; 762 -767

[12] Zhang Xiaoming, Wang Rujing. Particle Swarm Optimization with
Reverse Thinking Particles. Computer Science, 2006, 33 (10):
156 - 159 (in Chinese)

(KB 9, EfFH. — A5 R TR TR,
2006, 33(10): 156 -159)



