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Dynamic Self-adaptive Harmony Search Algorithm for Selving
High-dimensional Complex Optimization Problems
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Abstract This study presented a dynamic self-adaptive harmony search (DSHS) algorithm to solve high-dimensional
optimization problems. In the proposed DSHS algorithm, the orthogonal experimental design algorithm was used to ini-
tialize population; two new harmony adjustment operators, multi-dimensional dynamic adaptive adjustment operator and
one-dimensional tones fine-tuning operator, were integrated to the improvisation scheme, For avoiding the search being
trapped in local optimum, an improved band width adjustment algorithm was employed to enhance the disturbance per-
formance. 6 benchmark function experiments show that the proposed algorithm has strong convergence velocity, stabili-

zation and capacity of space exploration on solving high-dimensional complex optimization problems, compared with

most other approaches.
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min f(X),X=(z,,xz+***»xp)» Where X€ S,SER", x;
(LB <x<WUB;:,i=1,2,, D) X R ZT&,i=1,2,-,D,
2.2 EHAFFEE % (Harmony Search, HS)
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For (j=1 to D)
IF (rand(0,1) << HMCR) then
@ Xoew (D =X (}) where a€ (1,2,-+,HMS)
IF (rand(0,1) <C PAR) then
@ Xuew () =Xnew(Q)+rl * BW,whererl € (—1,1)
EndIF
Else @Xtew (i) =LBj+rand(0,1) % (UB—LB;)
Endfor
Step 4 TF f(Xpew ) <F(Xorst) then Xorst = Xnew
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3.1 Z@FHSAEMMEREREE
Hik2 ZESHTABENAFIFHEREL
For (j=1 to D)
rnd(j)=SP
IF md(j)==1
IF (rand(0,1) <C HMCR) then
Knew (1) =Xn () +rand * [ X2 (D —Xis (O,
(where r1,r2,r3€ (1,2,++, HMS))
IF (rand(0,1) << PAR) then %I/ #i
Knew (1) =Xnew (7) +rand(0,1) * BW;(1),
EndIF
Else
Xnew(j)=LB;+rand * (UB—LB;)
EndIF
Else Xpew (7)) =X (j) , where rac (1,2, +--, HMS)
EndFor
B2,
SP=Round(rand(0,1) Xep) €))
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Xoew = Xs s where rb€ (1,2, -, HMS)
d=fix(D % rand(0, 1))+ 1; k 1~D FEEHLIEIE d %
IF rand(0, 1) <PAR, Xpew (d) = Xpew () + N0, BW4 (1))
Else xa= LBg+rand(0,1) * (UB3—LBg)
Knew (d) = Xnew (d) +rand * (xa— X (d))s where b€ (1,2, -+,
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EndIF
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Else limit=limit+1
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EndIF
EndIF
Step 5 MR BIMAIMERBGAT] MaxT, W45 5 8 B 0 A HTAZ % o
B &, MR Step 3 k4.

TEHE 4, MDP & 2 4E 3075 Bl R A B
AR, LIMIT R RIA T2 P S B, A SR B ] Y, #1754
L BAR BB, TR T EME SR MAE S NS
REPER G R 155 R R BB ST, R, BEAILF™ A BURN 5 5k B
BAFICIL PR B A,

4 (HESH

T PEA SCE B (DSHS) bk BE, 3BT 6 S H FRifE
B9 benchmark 2 ¥ (f1-Sphere, 12-Schwefel, {3-Rosenbrock , f4-
Rastrigin, f5- Ackley , f6-Griewangk) ™ 33 479U 12 , 5236 Wi 45
RArMFRER A E L HS UM Bk THS fi B8
RMEA R AERREE SGHS #H47 T LbB A
4.1 BIIRESSHEE

e P, B BE A4 3R R O AR B 0 A I, 13
450CPU, 2GB P17, 7 MATLAB 2009(2) 8 % & £ #1475
BEY. EHERSEAREWE 1,

1 FMERIRSHORE LK
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P in=0, 01
IHS 5 0.9 P:E"“ =(()) 9 (UB—LB)/20 5E+4
AR BWiin =0. 0001
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PARmin =
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PARmin=0,03 (UB—LB)/10 MDP==0. 35
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2 BRI RAG R LB (D=30)

B B THE .
_ HS IHS SGHS DSHS
B OBAME REE i
a1 0 Mean 0, 000187 0. 000712 0.0 0.0
Std 0. 000032 0. 000644 0.0 0.0
2 0 Mean 0.17152 1. 097325 0. 000102 8. 3877e—6
Std 0. 072851 0, 181253 0. 000017 3. 7556e—6
s 0 Mean 160. 29 94, 3232 30.9297 14. 6592
Std 66, 69 59, 8473 41, 0549 18, 3709
@ o Mean 0. 497584467 2,7176085 2.198725e—05 1, 1645e—08
Std  0.79600679  1.0434473 4.939711e—06 3.7609e¢—11
5 o Mean 1. 130004 1. 893394 0. 484445 1. 84385e—6
Std 0. 407044 0, 314610 0. 356729 6. 6149e—7
% 0 Mean 1. 119266 1. 120992 0. 050467 0. 00617568
Std 0. 041207 0. 040887 0. 035419 0.01171294
# 3 WK RBA LSS R B (D=100)
B E% THE
N HS THS SGHS DSHS
¥ BAE HRAEZ
f 0 Mean 8. 683062 8. 840449 0,000002 2. 64155e—7
Std 0.775134 0.762496 0. 000003 7. 39945e—8
2 Mean 82, 926284 82. 548978 0. 017581 0, 00304201
Std 6. 717904 6. 341707 0.021205 4. 56293e—4
Mean 18687,218 23820, 9159 621. 749 126. 15183
fa o 474 765 360 815
3051, 8394 2981, 26808 583. 889 51, 57029
Std 862 037 593 206
Mean 319. 0284 210, 64178
“ o 6923 8076 12. 353767 0. 273618
26, 01688 13. 6277174 2. 635607 0. 2206172
Std 9071 7312
i 0 Mean 13.857189 13, 801383 0.31599  4.63419e—6
Std 0. 284945 0, 530388 0, 0410263 6, 68538e—8
6 o Mean 12891464 110.405944 0027932 5.74537e~5
Std  15.012159  B8.48646620  0.009209 9. 95127e—5
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3 FETs=1. 5E+5 1. 5E+5 159. 2224 178. 8644
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{6 Gbest <C0. 1 62342 0. 0932 103. 5359
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D=100 BRI R Bt 2k . N il 25k B L 2
SCHEEE T 46 B A R AR T B 3 M B ¥ (HS, IHS,
SGHS) , Ui B DSHS 5 35 75 5K % & 48 00 A4 (R RE e B AT 3.
F I SR B E BoRF , 43 DSHS B3k th & — B AL F
TR, B PR EDKF 4, XU B ik DSHS #
SRR FPRE AR AR IS BR A, 37 AU sl 1o 4 50 B (R AR » R
ARgxid BT R ASRORES BERRE R E N 2R Bk
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