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Abstract
and prove its ability in solving the problem of global optima of multi-modal functions. A structure called Fibonacci tree

This paper investigates the accessibility of Fibonacci tree optimization algorithm (FTO) in order to analyze

based on Fibonacci search method is created, which conducts alternating global and local retrievals in the search space of
the target function with lower probability of trapping into local optima. The accessibility of FTO is analyzed and proved
on the basis of Fibonacci tree. A simulation experiment of tracing accumulation distribution of solution coordinates
validates the global optima accessibility of FTO, and a contrast experiment of accessible rate further points to the better
accessibility of FTO.
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Table 1 Local optima of benchmark functions
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Table 2 Parameters setting of algorithms
GA PSO CLPSO FTO
AU 0.7 PR 0.9~0.5 PR 0.9~0.5 FEPAT TR L 6
A5 SR 0.01 g% el 2 T E cl 1.49445
FE B RS 0.05 HE L c2 2 I FEEL c2 1.49445
L A 20 TS 20 2R 0.5~0.05
FIHE S 20 R4 20
#3 Mm%
Table 3 Benchmark functions
BB FR FiER SE S EZEEAUN
Damavandi 1 — [l 2D 5) (2 4 (@1 — )2 + (22 — 7)) [0, 14] 0
5 .
o cos(zifr)e_?t
i=1
zi = (x1 — a;)® + (xz2 — b;)?
Langermann a=1[3,5,2,1,7 [0, 10] —5.1621
b=1[521,4,9
c=1[1,2,5,2,3
d a2
Michalewicz > sin(—%)? sin(z;) [0, 5] —1.9679
i=1
_ 5 (T8¢ -y 7 d
YangStandingWave e i=1 —2e i=t " [] cos?(z;) [—20, 20] -1
=1
cec2005 15 HCF1 -5, 5] 120
cec2005 16 RHCF1 Hybrid composition functions [-5, 5] 120
cec2005 18 RHCF2 [—5, 5] 10
cec2005 21 RHCF3 [—5, 5] 360

5.1 SRS

FIRERUNGR 4~ 12 FoR, KT E IR
i 1) 50 WAL E SRR AR N FIEAR
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Table 4 The optimal solution and acceptable range of

the functions in experiment

A A A2
Damavandi 0.0000E+00 < 1.0000E—02
Langermann —5.1621E+00 < —5.1000E+4-00
Michalewicz —1.9679E+00 < —1.9500E+4-00

YangStandingWave —1.0000E+00 < 0.0000E+4-00
HCF1 1.2000E+-02 < 1.2900E+02
RHCF1 1.2000E+-02 < 1.2900E+02
RHCF2 1.0000E+4-01 < 1.1000E+01
RHCF3 3.6000E+02 < 3.6100E+4-02

M LA, 4T ik B Langermann,
Michalewicz, YangStandingWave, HCF1, FTO %
AN R E A, 21830 100 %. Hoax 4 A
120 BR8P T 4 e 0 iR T A 1) Jeg 8 DX iy PP AR R

AR, 50 ML KRR AR A A ERsK AR R 425 i
filt, BB BH] 100 %. FEEREFN LR AT
PR EE SR B ) 444 F, FTO B3 50 Ry
KRR LR 0 R oL, Bk T FTO &
R AR LR R

MEHA 3 MEEXSHRE, FTO A%
100 % HIpREAECH 4 4>, Hikg CLPSO 83K, 1
2 %L (Langermann il Michalewicz) iK% A
100 %, GA F1 PSO Z¥EMFAR Ak 100 %. 1E
FIERAKIE 100 % pysLiesbip, FTO 3%y
T HA R CLPSO Sk il T ek 17 x4 5 i
PR, A 4 MR EEIERE T GA
1 PSO &H¥E, 4352 Langermann, Michalewicz,
HCF1 #1 RHCF1.

GA 1 PSO Byl T H BF A, FAJREBami
fift 2z Ja XE AR, BT DAR 35 R EREAR, 40 Dama-
vandi 1 RHCF3. T MABR S, fEw)aE1bpy
Bt v 4 Jy 5 U0 A i e 1) Je 350 DXOSBR R BEAIG, =2 3
SR ERER 0. FTO Bik5 GA, PSO,

%5 Damavandi SZI545 5

Table 5 Result of Damavandi in experiment

(NN F ka9l FriEZE 1 RIEBHE bRz 2 N r (%)
GA / / 2.0000E-+00 /
PSO —8.5487TE—14 1.3213E—-23 2.0000E+00 0.0000E+00 2 4
CLPSO / / 2.0000E+00 /
FTO 1.1168E—06 1.4894E—-06 2.0000E4-00 1.7888E—09 12 24
2 6 Langermann SCIG%5 5
Table 6 Result of Langermann in experiment
N/ FkIE FrifEZE 1 RIKIIHE iz 2 N r (%)
GA —5.1621E+00 1.8078E—15 —2.9938E+00 3.6444E—-01 29 58
PSO —5.1621E+00 2.6968E—15 —3.0000E+00 4.7475E—16 42 84
CLPSO —5.1615E4-00 4.3819E—03 / / 50 100
FTO —5.1621E4-00 5.0777TE—-08 / / 50 100
27 Michalewicz ZLH6 25 R
Table 7 Result of Michalewicz in experiment
(EN/N FikI9E PriEZE 1 Rik¥IE PR 2 N (%)
GA —1.9679E+00 4.5325E—16 —1.7979E+00 9.6821E—-02 25 50
PSO —1.9678E+00 3.9389E—-05 —9.9196E—-01 1.6075E—02 46 92
CLPSO —1.9679E+00 7.4886E—09 / / 50 100
FTO —1.9679E4-00 7.0607TE—-07 / / 50 100
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2 8 YangStandingWave SZIG%EH
Table 8 Result of YangStandingWave in experiment
(287 Fk¥9ME PRz 1 RIBIE FriEZE 2 N (%)
GA —1.0000E+00 5.6277TE—16 1.3173E—05 3.5265E—21 37 74
PSO —1.0000E4-00 0.0000E4-00 1.5571E—-05 1.2516E—06 4 8
CLPSO —7.0208E—-01 2.6415E-01 1.2852E—-05 2.0573E—-06 9 18
FTO —1.0000E4-00 1.8775E—-09 / / 50 100
# 9 HCF1 SgsiR
Table 9 Result of HCF1 in experiment
(NN FEMHE FRifEZE 1 RIBIIE iz 2 N r (%)
GA 1.2000E4-02 3.6311E—06 2.6457TE+02 1.2548E+02 27 54
PSO 1.2000E+4-02 0.0000E4-00 3.2000E4-02 0.0000E4-00 45 90
CLPSO 1.2008E+4-02 2.7377TE—-01 1.4330E+4-02 1.4567E+01 48 96
FTO 1.2000E+4-02 1.3480E—05 / / 50 100
# 10 RHCF1 SEE%5R
Table 10 Result of RHCF1 in experiment
RS F ka9l FrifEzE 1 RzIE FrifZE 2 N (%)
GA 1.2000E+02 0.0000E4-00 2.1146E+02 5.0191E+01 7 14
PSO 1.2000E+02 0.0000E+4-00 2.1597E+02 1.5598E+401 35 70
CLPSO 1.2155E+02 2.6034E4-00 1.9118E+02 —3.37T10E+01 41 82
FTO 1.2000E+02 2.3951E—-05 2.2000E4-02 0.0000E+-00 49 98
%11 RHCF2 SLB%s
Table 11 Result of RHCF2 in experiment
Bk FEMHE FrifEZE 1 RIBIIE bz 2 N r (%)
GA 1.0006E4-01 0.0000E4-00 3.8551E4-02 9.0210E4-01 1 2
PSO 1.0000E+4-01 0.0000E4-00 3.8500E4-02 6.0356E4-01 14 28
CLPSO / / 2.6217E+02 /
FTO 1.0043E4-01 3.1468E—02 1.1011E+02 8.2284E—-02 44 88
7 12 RHCF3 sZI4E R
Table 12 Result of RHCF3 in experiment
(NN FFEHMHE FrifEZE 1 Rik¥E FrifZE 2 N (%)
GA 3.6000E4-02 0.0000E4-00 7.8881E+02 1.6723E+02 1 2
PSO / / 6.9800E+02 /
CLPSO / / 6.0613E+02 /
FTO 3.6000E+-02 5.1019E—-04 5.5474E4-02 2.2942E4-01 31 62
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