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2 X ) £(1.0,30,50)

a2 2 SoF ¢i=o| F12%Ke} T H X350 QAMM
Lee and Geem, 2005)
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21 2% AF DL 2Ns ayol 8§ Hlw(HYE, 2007)

Comparison factor |Optimization process| Performance process

Fantastic harmony
Aesthetic standard
Values of variables |Pitches of instruments

Best state Global optimum

Estimated by Values of variables

Estimated with

Process unit Each iteration Each practice
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Step 1 Step 2
Intialization of
hanmony memory

Initialization of an optimization problem and algorithm parameters
For minimizing objective function fx)

. . o 4 . . (HM)
Specification of cach decision variable, a possible value range in ) X L

L N . »  Ceneration of instial
each decision variable. harmony meriory size {HMS), harmony harmony

memory considering rate (HMCR), pitch adjusting rate (PAR),
termination criterion (inaximun number of search)

solution vector}

(__Uniform Random Number }

HMCR, PAR )rrreemee]

Improvisation of

Sorted by
values of
objective function

¥

Step 5

A new harmony

ermination .
T ° is better than a stored

criterion

i harmony anew harmony
8 9
saished? in HM? from HM

based on three rules:
Memory Congsidering,
Pitch Adjusting,
Random Choosing

Updating of HM

1 3 EE2gAme ofFt 21M8 atE(Lee and Geem, 2005)

N P, P, AEe e LA PARS & 528 157 A9
I son  f  seom  # 2, 349 42 BT uf 729 At ol 5 g8 Tels
CMRNNUN © NN ) 7] 9% o, SHSEAMY A% S FAATE Aol
" AN A Y. eguye EAe 5EEL 17 33 2
5 6| 360 in. Lee9}t Geem(2004)2 A3} A5 HAS5E Y8 ol &=+
WAoha 2AE o4 10 24 B9 =AY 99 4
. ) o 4 87 BAG) detel AT g AA U012
; [ [ 37 714, $0YTAT DES A8V 28 MTHY
; M G 71 A3, 29 2ol B A7AHS unaS U, 3
8 610 2 mo A GaYo] Yoo F2E 2L Bl AAGHE 7Y 4
992 BT T ool e WA EAEA g
A RANZ A2 S NI HMCR & 20 o HAAA 232 o ue A umeel oA
Y HMA b B3S FARL Ut UA5S 2¥de A48 4o $48L AFAAT BN Ao

E 21081 HEHE AL FXAMA Z3} H|W(Lee and Geem, 2004)

Variables Optimal cross-sectional areas (in,”)
Schmit| Schmit and Miura | Ven- | Gellatly | Dobbs | Rizzi | Khan | Sunar | Stander |Xu and | Lamberti and
and kayya | and and and and et al. | Gran- | Pappalettere
Farshi | NEW- CON- Berke | Nelson Willm- | Belegu- dhi  |LEAML| LESLP
SUMT | MIN ert ndu
1] A4 | 3343 3067 3057 | 3042 | 3135 | 350 | 3073 | 3098
2| A | 0100 0.100 0.369 0128 | 0100 | 0100 | 0.100 | 0.100
3] 45 | 2426 2376 2397 | 2341 | 2003 | 2329 | 2393 | 2417
4| Ay | 1426 14.59 1473 1491 15.60 15.43 1473 1481
5| 4s |0.100 0,100 0,100 0.101 0140 | 0100 | 0.100 | 0.100 . . . . R
6| As 10100 | 0100 0.364 0.101 0240 | 0210 | 0100 | 0.406
71 A | 8388 | 8578 8547 | 8696 | 8350 | 7.649 | 8542 | 7547
81 A | 2074 21.07 2111 2108 | 2221 2098 | 2095 | 21.05
91 4 |16.69 20.96 2077 2108 | 2206 | 2182 2184 20.94
10§ 4 | 0.100 0.100 0.320 0.186 | 0100 | 0,100 | 0100 | 0.100
Weight (b)]5089.0| 507685 | 5107.3 | 5084.9 | 5112.0 | 5080.0 | 5076.66 | 5066.98 | 5060.9 |5060.85 | 5065.25 |5060.96|5060.88

Note: 1 in” =6452 ecm?®, 1 1b = 445 N. ‘Unavailable,
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Experimental

Experimental Model

Calculate
Modal Property

Extract
Modal Information

'Q' '

3% b oM I ATRM

hAL

et 2ok AAE W& FLEH(Leedt Geem, 2004)0] A
ZrotE 4 gl

A ALH ofF, of7 FE HojA 1 4
ol BrHE U Geem 5(2005)2 A3 A2 A &
Aol A&gut glod 2 AFRE FA guEH N
(evolutionary) &3 2| &0 oot Ao wlwdto], & 71
H3 HAHE ded e AT AL HE5 HoA
Foee AFsAT JJAE 50060 A Y 9
G ARES Z2YEY JF U HAE TYFOEN E
2YEY A g FIHFANY HAE S Y53
Ak B3 S3FAY Y FAE D HEAHE &7 4
3t B2 FAAE g ko] WY Fof 9} (Geem,
2006;Mahdavi et al., 2007, Cheng et al., 2008, Zou et al.,
2009).
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e WY, MY ET TS FGTH 4T &R 22
T2AFE o] &%te 9% 54& ol4dd. FAZq&
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4 EHEDG T2EY ANAFE ol &t 9% EA
< ol&ste AF7t SLd AYHT Ik A H, 2003
2543 §,2007). 484 F2EH 799 AN AA
& T8 224d 71WE 129 59 Zo] 44 1zERY
g F2H REEAQY fARdzRY A4E REEAY
o7k Yoo HEE A& Ao HHRIE HMdte T
£ AEsA =

o}
22 PARIALNE B 12AE B L o
S A (OHF 22 43 B2 FASE 4 9

Find a

Minimize F(a@) = |A —B(a)), ()

Subject t0 Guin < @ < Gpax

52 muMmzzsr ®23A M15(2010. 1)

Model
Model Update

Minimize
Ditferences

l Analytical Model

Analytical
Model

Calculate
Modal Property
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and Xia, 2002; Maia et al., 2003).
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