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1D Name Function Dim Search space Global mini Best position
D
Fy Ellipsoidal > ix? 30 [—10,10]P : 0 (0P
i=1
D
F, Sphere > x? 30 [—100,100]P 0 b
=1
D
Fy Quartic > ix? +rand 30 [-1.28,1,28]P 0 0P
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F.  Schwefel 2.21 max| z: | 30 [—100,10072 0 Ok
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LI EAIERIE . LR BRIERIE . B 584 — MATLAB2012a; # i B 8 — Intel (R) Core (TM) i3-2350
MCPU@2. 30 GHz,4. 00 GB.

LUEEH AR BRREIBRRKERKREE, FEAFHNEM IR PHEEE N EEHMGES £,
BRBZRET, IEBINBEMENTEYE, BBELT2RBERG, RUE RN I RERRLT. X FR/AMERAR
B, R E N EEHR MR, ZBRETRABERNMETERXBTEENRESE. M TREVWEE T
By HBRMAFBERZEZERB/D. B0 RT3 88 & b EE MR 2 3L 5 KBk
3.2 &RaW

# 2 2 HTLBO 5HM 4 MEEMBUEL R EE, H%, 8 ATLBO 5 TLBO WX LR LIE I,
ATLBO B & F TLBO, #t B SR FH A 3C I B & B 802 B F M3 I 22 45 350K 2 8 A . B SATLBO
A HTLBO BIXf L& R W LAF H , HTLBO # 84 F SATLBO, B TLBO B4 & {Lkl F B E TR S &L
Bk TR RS F L, F, . F., Fs 1 Fio ., HTLBO #1 SPSO M B R E, B &N FHAM 3 fhE B, M
SATLBO f£F ATLBO #i TLBO. ¥ F F;,HTLBO £ FH fth 4 #pE ¥, T SATLBO LK Z. % F F,, TL-
BO B2, WiH i 4 FhE WSS BEARR, X F Fo M1 Fo,5 FRE X RERB RAG(E. .

H1RSMEENERNBEGER 1 FTESERBRNE,y A EHHEERE. BB 1 ATUESL . N T
Fi,F;,F,-F1» HTLBO B $ 38 B £ B, SPSO XK Z . SATLBO 5 ATLBO #y Yt B, F Hl T
TLBO. X} F F3,SPSO #y it SGE B R (B, 2% AT , HTLBO MW 8s & ik, B SOE B/ T SPSO.

®2 ARERIELFE

D result TLBO SPSO ATLBO SATLBO HTLBO
mean 1. 74E-116 0. 00E+00 1. 52E-272 6. 24E-283 0. 00E-+00

B std 9. 39E-116 0. 00E+00 1. 52E-188 4. 27E-258 0. 00E+00
mean 4. 88E-60 0. 00E+00 2. 10E-94 7.01E-129 0. 00E+00

Fe std I 1.32E-59 0. 00E+00 1. 15E-93 3. 84E-128 0. 00E-+00
mean 8. 27E-04 5. 51E-04 4. 13E-03 2. 43E-04 8. 35E-05

Fs std 4. 05E-04 5. 10E-04 1. 36E-03 1. 48E-04 8. 50E-05
F, mean 9. 32E-56 0. 00E+00 1. 91E-91 2. 68E-129 0. 00E+00
std 4. 58E-55 0. 00E-+00 1. 05E-90 1. 36E-128 0. 00E+-00

mean 9. 95E-59 0. 00E4+00 1. 44E-98 3. 85E-131 0. 00E+00

Fs std 1. 90E-58 0. 00E+00 7. T8E-98 1. 98E-130 0. 00E+00
mean 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+400 0. 00E-+00

Fe std 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
mean 4. 44E-15 8. 88E-16 8. 88E-16 8. 88E-16 8. 88E-16

F std 0. 00E-+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
mean 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00

Fe std 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E-+00
mean 0. 00E+00 0. 00E-+-00 0. 00E+00 0. 00E+00 0. 00E+00

Fs std 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00 0. 00E+00
mean 1. 0E-01 0. 00E+00 2. 76E-13 4. 32E-46 0. 00E+00

Fuo std 3. 72E-14 0. 00E-+00 1. 51E-12 2. 34E-45 0. 00E+00
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(HTLBO). 5 1 B “ BT By Br " B3 € X A 3K, 35 R Al B 3E L SR e AR 4 8 N7 BE L X 22 S B 73 3
BE 78 38 0k 9 38 A AR o, AR A8 N B {EDKS R 43 D A TR0, XT3 R B AR i F R0 B SR ATLBO
BT LA 0 b B B SR, 3 TE R BB 2 0 F R EE R A SPSO SERT AR I A0 B i WSl I TS 2 A T R
BRWME. BT HIE HTBO WA 4, @ 10 MRARMAFE, ¥ HTLBO 5 TLBO, SPSO, ATLBO
1 SATLBO #4573 th 3K I, BE LWL R R HTLBO AR EHNRAEEFHAERERI HEN
WA K.
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A hybrid Method Based on Teaching-learning-based and
Simplified Particle Swarm Optimization
YANG Peng

(School of Computer Science and Engineering, Beifang University of Nationalities, Yinchuan 750021, China)

Abstract; Teaching-learning-based optimization (TLBO) is a novel swarm intelligence optimizationalgorithm. Since the

low accuracy of TLBO for solving high dimensional nonlinear complex optimization problems, A hybrid TLBO algorithm

(HTLBO) is proposed in this paper. Firstly, the average level of students is redefined in the “teacher stage”, and the learning

factor is adopted according to the fitness value of the particle with an adaptive strategy. Then, the population is divided into

two sub populations according to the fitness value in the process of iteration. To the sub populations with good fitness, the im-

proved TLBO(ATLB)is used to increase the population diversity. The SPSO is used to improve the convergence of sub popu-

lations for the sub populations with poor fitness. Finally, through 10 unconstrained optimization problems are compared and

tested, the results show that HTLBO is significantly better than the other four types of TLBO algorithm.

Keywords : teaching-learning-based optimization (TLBO) ; unconstrained optimization; hybrid; simplified particle swarm

optimization(SPSO)



