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Chaotic hybrid optimization algorithm of a new Skew Tent map
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Abstract: The existing chaos optimization algorithms were almost based on Logistic map. However, the probability
density function of chaotic sequences for Logistic map is a Chebyshev-type function, which may affect the global searching
capacity and computational efficiency of chaos optimization algorithm. Firstly, a new chaotic sequences-Skew Tent map
is established in this paper, and is improved by its iterative optimization property. The chaotic performance of Skew Tent
map is then discussed by eliminating the bad points during the chaos searching. A hybrid optimization algorithm, in which
the improved chaotic map is combined with the Alopex heuristic algorithm, is also proposed by making full use of the
properties of the rapid search capability of Alopex algorithm and the global optimization of improved chaotic map. The
convergence speed and global optimal value of the presented algorithm are thus improved. Finally, the simulation examples
show the effectiveness of the algorithm, as well as the practicability of Skew Tent map.
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2.1 Skew TentB#EE & (Improved mapping model

of Skew Tent)
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i 5t Y B 3 (Chaotic performance comparison
of Skew Tent mapping and Logistic mapping)
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Fig. 1 Probability distributing of Logistic mapping
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3.1 Alopex/d KH ¥ (Alopex heuristic algorithm )
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4 5 EF B (Simulation examples)

R T BAE AR ST AR A R, AN H
TR A S R Y B2 BR B AT VR LA, B8R
EATER B2 R BRI R B R, X34

24 %
H sk geRIA T
Fy = 100(22 — 25)% + (1 — 21)?,
—2.048 < 71, 75 < 2.048, (12)

Fo=[14 (21 + 22+ 1)*(19 — 142, +
327 — 14xy + 61175 + 327)][30 +
(221 — 3x5)(18 — 322, + 1222 +
48x9 — 36119 + 2723)],

—2< 2,72 <2, 13)
1 4

F3=— 4 — 1622 + 5x;),

3 100;(1‘, x? + 5x;)
—10<z; <10,¢=1,---,4. (14)

He: P o RS R S, Fso R RO “ &
47 AT E, — 104Nl L), B RAEF (L,
1) = 0,F, = (0,—1) = 3,F3(—2.9,-2.9,-2.9,
—2.9) = —3.1333. ¥ X (5)IL I Logistic Bt 751
A% Skew TentBRET TR 751, K H SCER[1 P4
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Table 1 Comparative results of chaotic optimization algorithm based on Skew Tent and Logistic

_— FF Logistic IR B T Skew Tent(A 30) HIVR AL AL v
AL SR RECEZ AL g R RECEZ
F (0.992,0.9387)=0.001 9194 (1.0098,1.0188)=0.0002 2805
F (-0.0024,-1.0063)=3.0154 28204 (-0.002,-1.010)=3.001 6683
F3 (-2.904,-2.902, -2.903,-2.898)=-3.133 33449 (-2.904,-2.902,-2.902,-2.902)=-3.133 8478
& 2 JURP IR R A RALF & 4 Rk ER
Table 2 Comparative results of chaotic hybrid optimization algorithms
S BB HirE L RBAFREP/ %
" JrigE1 Jigzld i3 PR k2 Ui
o (1,0) (0.594,0.341)=0.178 (0.993,0.986)=0.004 (1.010,1.016)=0.0018 78 100 100
0,1) (0.545,0.337)=0.368 (0.935,0.892)=0.034 (0.994,0.993)=0.0025
F, (1,0)  (0.032,-1.053)=5.092  (—0.012,—1.032)=3.193 (0, —1.001 )=3.004 54 76 100
0,1) (—0.027,—1.042)=3.767 (—0.01,—1)=3.025 (—0.002,—-1.001)=3.001
(1, 0, (—2.486,0.138, (—3.103,-3.215, (—2.904,-2.902,
P, —1—2) —2.873,-3390)=—2.198 —3.122,-2.932)= —3.063 —2.903,—2.902)= —3.135 3¢ 48 100
(—1,—1, (—2.903,2.756, (—3.153,-3.275, (—2.904,-2.902

—1,—1) —2.689,—-2.745)=—2.987 —3.162,-2.892)=-3.129 —2.902,—-2.902)=-3.133

1 7R 11— Alopex 3 RS J510:2—Boll T BV, T7vE3— A S0 J5 k.
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