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x=ones(N,1) X . +ones(N,1) (X, ~X,.)
‘rand(N,D) ;
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fir(1)

1:while (4534 1F)

2: YIKBE

3: AR 20 (1) A B TR A%

4. g B TRB B

5000 Xon=X,. X=X,

6. X,,=max(x(1:N-taotai,:));

7. X, =min(x(1;N-taotai,:));

8: X 3T 4 ¥ 8 Y R T X (2) X (3)
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9: AR (4) 77 A8 B AR AL 4
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12, for j=N-A+1.N;

13; AR (S) #EATRE B

14; if (35 2 e R IFAG R EL)

15: R ESE SN RPN

16 else

17: fit(j)=Fun(x(j,:) )5 WFAGK
Bon—;

18: FIWr e B0 T A Y, 2
HEAT AL

19. end

20. end

21: [ fit,index ] =sort(fit) ; x=x(index,:) ;

22 .end
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Tab.1 Test function

PRI AL PR PR RALMHE
fi Sphere Function -1 400
"
1 Rotated Bent Cigar Function -1 200
fa Rotated Discus Function -1 100
fs Different Powers Function -1 000
Je Rotated Rosenbrock’s Function -900
fy Rotated Schaffers F7 Function -800
fs Rotated Ackley's Function =700
fo Rotated Weierstrass Function -600
fio Rotated Griewank’s Function -500
fu Rastrigin’s Function -400
fi Rotated Rastrigin’s Function -300
Non-Continuous Rotated
Sis -200
Rastrigin’s Function

fia Schwefel’s Function -100
fis Rotated Schwefel’s Function 100

fie Rotated Katsuura Function 200

fia Lunacek Bi_Rastrigin Function 300

fis Rotated Lunacek Bi_Rastrigin Function 400

Expanded Griewank’s plus 500

Rosenbrock’s Function

o Expanded Scaffer’s F6 Function 600
o Composition Function 1 (n=5,Rotated) 700
/f»»  Composition Function 2 (n=3,Unrotated ) 800
fi» Composition Function 3 (n=3,Rotated) 900
f.s Composition Function 4 (n=3,Rotated) 1 000
Jos Composition Function 5 (n=3,Rotated) 1 100
fs  Composition Function 6 (n=35,Rotated) 1200
f»  Composition Function 7 (n=5,Rotated) 1 300
fos  Composition Function 8 (n=35,Rotated) 1 400
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Tab.2 Parameter settings

S8 B
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A3 I R % A 100 000,300 000,500 000
WA ST IR TS A IR 2 E I 2Z R 2 P
TR ZE(H 1405 22 H A0 H bR E 224 R Bk R

R PR A RS AR, WS N T 1070, A K 0.
10 4B 745 B UnFE 3~4 T, 20 4k 1 30 4217
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R3 104f~f,
Tab. 3 10 dimensional f, ~f,
AL A IR 22 MH Al {E -3 1 P 1 22
y PSO 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00
: 1A 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00
y PSO 2.697 2E+02 3.602 4E+04 6. 585 S8E+03 2.216 3E+04 5.425 2E+04
: 1A 1.120 7E+03 1. 427 8E+05 1.837 OE+04 3.499 2E+04 3. 668 4E+04
s PSO 4.611 SE-05 2.503 1E+07 2.383 6E+03 2.602 SE+06 6.248 9E+06
: TA 1.532 9E+00 1. 171 6E+09 1.303 6E+06 5.012 1E+07 1.701 2E+08
P PSO 1. 129 9E+00 1. 686 2E+02 1. 663 1E+01 2.890 2E+01 3.537 4E+01
! 1A 6.150 0E-02 8.193 7E+01 3.600 4E+00 1. 050 2E+01 1. 781 8E+01
y PSO 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00
’ 1A 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00 0. 000 OE+00
y PSO 0. 000 0E+00 8.186 7E+01 9.997 3E+00 9.248 6E+00 1. 122 0E+01
‘ 1A 4.500 OE-03 3.992 7E+00 5.800 0E-03 5.857 0E-01 1. 386 1E+00
s PSO 2. 668 2E+01 1.407 4E+02 7.590 4E+01 7.885 0E+01 2.931 2E+01
! 1A 6.149 0E-01 1. 146 7E+02 2.789 4E+01 3.190 4E+01 2. 847 2E+01
W - @@ % * Fokk :
1A P
Tt | @+ OO0+ okox ot By Pso
A bt K | £ IAZFPSO
e £ f kof
BRARAE * @K @K@K KK *
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Fig.4 Operation results of 30 dimensional
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Fig.5 Operation results of 50 dimensional
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Tab. 4 10 dimensional f;-f,,

TR (=R7N B 218 w (] FHE bR 22
PSO 2.002 9E+01 2. 048 4E+01 2.032 6E+01 2.031 3E+01 8.960 OE-02
£ IA 2.016 3E+01 2.051 OE+01 2.035 6E+01 2.033 3E+01 7.900 0E-02
PSO 3.370 OE+00 1.017 7E+01 7.554 SE+00 7. 490 4E+00 1. 467 6E+00
5 1A 6.010 0E—02 6.271 6E+00 2.994 4E+00 2. 846 SE+00 1. 349 OE+00
PSO 8. 870 0E-02 1. 698 1E+00 3.718 0E-01 4.092 0E-01 2.768 OE-01
Fio IA 3.200 0E-02 6.357 0E-01 2.416 0E-01 2.612 0E-01 1. 296 0E-01
, PSO 2.089 4E+01 1.313 3E+02 5.472 2E+01 5.616 6E+01 2.088 9E+01
Fu A 9.950 0E-01 2. 387 9E+01 1. 094 4E+01 1.151 OE+01 5.170 9E+00
, PSO 1.591 9E+01 1. 134 2E+02 5.173 7E+01 5.396 1E+01 2. 121 2E+01
Fr IA 3.979 S8E+00 4. 676 2E+01 1.591 9E+01 1.749 9E+01 9.056 1E+00
PSO 2.429 1E+01 1.575 9E+02 7.454 4E+01 7.396 4E+01 2.563 1E+01
Fs IA 8. 598 9E+00 5. 488 6E+01 3.258 3E+01 3.251 5E+01 1.179 OE+01
PSO 1. 657 8E+02 1.535 8E+03 1. 058 6E+03 1.016 9E+03 3.045 7TE+02
Fi A 4. 346 6E+01 1. 645 2E+03 4.174 2E+02 5.984 SE+02 4.405 5E+02
PSO 5.833 5E+01 1.723 4E+03 1. 031 2E+03 9.959 6E+02 3.471 SE+02
fis IA 1.254 6E+02 1.988 4E+03 1. 464 4E+03 1.283 3E+03 5.136 1E+02
, PSO 1. 196 OE-01 1. 064 9E+00 3.189 0E-01 3.565 0E—01 1. 831 0E-01
Fi A 7.513 0E-01 1. 557 4E+00 1. 135 8E+00 1. 130 1E+00 1.948 OE-01
, PSO 2. 444 4E+01 1. 181 7E+02 5.228 9E+01 5.430 9E+01 2.030 1E+01
Fo IA 7.009 6E+00 4.253 9E+01 2.112 2E+01 2.414 6E+01 9. 088 9E+00
PSO 2.253 3E+01 9.135 6E+01 5.627 9E+01 5.657 8E+01 1. 615 4E+01
Fi IA 2.633 6E+01 5.523 4E+01 3.932 9E+01 3.882 2E+01 7.196 9E+00
PSO 1. 660 8E+00 1.541 9E+01 4.735 OE+00 5.707 1E+00 2.771 TE+00
Fi 1A 3.822 0E-01 3.491 3E+00 7.237 7TE-01 8. 284 0E-01 4.825 0E-01
PSO 2.223 5E+00 4.500 OE+00 3.637 1E+00 3.581 SE+00 5.792 0E-01
Fa IA 1. 074 6E+00 4. 499 8E+00 3.193 6E+00 3.233 6E+00 6.741 OE-01
, PSO 1.000 OE+02 4.001 9E+02 4.001 9E+02 3. 687 9E+02 8. 128 2E+01
Fu 1A 1. 000 OE+02 4.001 9E+02 4.001 9E+02 3.609 4E+02 8.072 7E+01
, PSO 6. 160 9E+02 2.085 OE+03 1.280 3E+03 1.331 7E+03 3.662 9E+02
fa IA 1. 409 5E+02 1.892 3E+03 5.747 TE+02 6. 658 4E+02 3.058 0E+02
PSO 6.066 SE+02 2.001 OE+03 1. 470 4E+03 1.472 8E+03 3.104 0E+02
fs IA 1. 942 9E+02 1.984 6E+03 1. 380 2E+03 1.301 8E+03 4.967 $E+02
PSO 2. 184 6E+02 2. 404 3E+02 2.271 1E+02 2.265 4E+02 4.716 9E+00
& A 1. 168 6E+02 2.233 1E+02 2.081 SE+02 2.071 9E+02 1.375 7E+01
PSO 1.342 6E+02 2.370 SE+02 2.242 1E+02 2.230 SE+02 1.398 1E+01
fis IA 1.164 SE+02 2.231 TE+02 2.089 2E+02 2.077 TE+02 1. 224 5E+01
, PSO 1. 129 3E+02 3.296 $E+02 2.000 2E+02 2.015 SE+02 5.593 3E+01
Fu 1A 1. 069 6E+02 3.107 6E+02 2.000 2E+02 1. 988 7E+02 6.095 7E+01
, PSO 4.000 OE+02 7.661 1E+02 6.219 5E+02 6. 048 8E+02 9.234 2E+01
Iz IA 3.025 4E+02 5.394 4E+02 3. 847 0E+02 4.079 5E+02 7.370 1E+01
PSO 1. 000 OE+02 1.278 OE+03 8. 563 SE+02 7.936 1E+02 2.325 SE+02
Fa IA 1. 000 OE+02 6. 619 1E+02 3.000 0E+02 3.511 3E+02 1.481 3E+02

4 B WG E CEC2013 pR 0 I AT S50 4 T, 45

RFEW], B LR R SO RE D8R TR TR
EH R — RO R TR A AE M B BRA T — RO TS R A 9 IR eR K 1 Y
¥ T X B FE A B, R IR AL B T OF AR A SRR D7 SON BEE B R .
X MU SR B R R Bt R AT IR R AT R
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A Metaheuristic Algorithm . Island Algorithm

MA Jiming, ZHANG Song, SU Rijian, ZHANG Guoliang, CHEN Haoyang, SHAN Shijiao

(School of Computer and Communication Engineering, Zhengzhou University of Light Industry, Zhengzhou 450001, China)

Abstract: If the total amount of plants was constant on the island, the plants would become more and more
concentrated at the highest point with the rising of sea level. Inspired by the phenomenon, a metaheuristic al-
gorithm , Island algorithm (IA), was proposed. TA algorithm consisted of three phases in each iteration, elimi-
nation phase, sea level rising phase, and balance phase. By analyzing IA algorithm, the reason for the advan-
tages of TA algorithm and the characteristics of the favorable and unfavorable functions were found out. The
complexity and robustness of TA algorithm were analyzed. IA algorithm was applied to CEC2013 function set
and compared with the PSO algorithm in many dimensions. The results showed that IA algorithm was worse
than PSO algorithm on the functions with certain characteristics. On of the other test functions, the accuracy
and robustness of TA algorithm were significantly better than PSO algorithm in many dimensions, which
verified the effectiveness of TA algorithm.

Key words: island algorithm; optimization; evolutionary computation; metaheuristic algorithm



