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Abstract

This paper addresses a novel optimization technique based on molecular dynamics simulation, which
has been utilized for physical model simulation at various disciplines. In this study, objective functions
are considered to be potential functions, which depict molecular interactions. Comparisons of typical
optimization method such as the steepest descent and the present method for several test functions are
made. The present method shows applicability and stability in finding a global optimum.

method)s} 2 A 274 4l (deterministic method) &
1. A B 2 YUre A4 4 gk AR AFEe &
49 Mde FH8d BHdx A o
(evolution theory)S o] &% FAHx d4xnd5H
g 229 & (random search)S o] &3 #W 1
= g3 F&5A dojA EFAHA S of &3
:} 498 o2 0431 Bopo A Therst A EHolel= o] d g (simulated annealing)%
2 qese] sred, olde 455 dee 3 g sel gekt

&y
He
o2 2 M

L

27 W ezMe MA, AZE A Easy B gy Ex EHE 7] H(molecular
4 Asde AAee Ay wAE sy G oo HAs% oEoz A8
g ol&y 9,1‘—4'.(]'2) 2N HAY HAHNE FIe= N2 FHY
243 o2y ML BFR #47 AAR dnFAEE AANTD. BR Y HE A
Qx WY, E= A FrgoTHE AY o AFH 79 ¢E= 4 d EorE #F3
2zre Fophed 2 EHL T3 LAY e Wygez 7] d8e 4944
AY FAHE = H"tr'i 2 oy e o B 2 HAES AIHA BHAA AN
¢ Hesde dre #edq Ade zg 4 AT ARAROD
o] we Z2HEAEH  uY(stochastic AP A 48 7oA E A 4%
g FE AN THA JdyR d5E

EEREE e ogstel Exe £EL MY, B ATl
" GRS I B oot e EAE AUA g5 9 S8t 3

£ 24 9452 ol gdA A48 Uk 2 W



1224 #9744 &

o dg 27] dole A g4 F
A92 39 27 Eﬂ°]‘51«l Fe B

M Agee NEHIAY £3 Az £x4
e M. BgA oo *ﬂ"]‘} z

Ax gFE AEgHoH oz N 7@40}
I, B 2 AT AN e YYo=
FH doln ARE HsFE HAF 4 (steepest
descent method)S F& Lol A9 vl
o & A3 AEA AASz Qe B F
g8 7Y e o) &% AEHoIM EBHA <L
7t1e4E& AESIY B¢

to of

dl

2.0 &

2.1 EX 345

A T4 )EE Aol 98 2 F
o 22 AEAEe dFe LdL oy
Fao 24 Aol 4E s Y& uE
He des Hod 5 o £ 548 7Y
oM AtEsE Ed4 g Ao gy 2
o] Fojot.

4= ﬁZlu,,( 70 7) )

7|4 = TAF ouyz, N& A4 2z
52 Uy, 4= LA qux F48 4
BHEd, F 2a Alold 43 #HEFE two-
body X eSS el

XA U, ¢t ERAbolo] FHge
A, Frroldle thgs 22 #A7 4yao,

F(r)=—ve(7) @
2 e Xed dux FEERE doR
A Alole] HE FALds Jog [FEY &
5 HAYe degd £ U, fAF Gy g
3 AH 77 olFdr] "FEo FXHAA W
HE ol &34 "o '
2 AFdAE A9 HH3 dE Ay 93

234 BHgd s¥e olgdtd, £A
45 A48 dei: TUa Az B4 o
Aol AAH st B4 ¥5E BA 5%

qxe XA YA FF2 FIHA Y.
AYAA B4 gHa rHofjAe F £zt
A 2dgL 7EFog T XL A
o HAHE 9 9 HeYgsy gL JF3 Fg
< gEd a3y £ 588 7| Ade
o] &3 A9 A5 HE dodie GnYF
e B3 47 X m ge dF AFw
9 A8 A, 1 2REL 24 A4
el og&sts AdEFG FHHolg s AHFHAHQ
FFE AR FawA g g¢ 35 AN
FAH o] HAH R JFE Fude

ALY 58 HAS}E 7EY 5 HA
2e EAe 4% FHEE Yelde ZdHd o
Yz gz HE dojd 4 gldh.

27 & 2 4= E X 3Z dE NAY
A dohx 7gstn, 4o EAE PR
vebd o, P9 AFE mEtn doid, 9
o & P 52 e
o g&AM FdE & dd.

e o5 WA

— a7,
Fi=mi dtz ’

=1,2,..,.N 3)

A 32 27 AXS &5 A2 YE
o BAzE Azte] wel WalE =L X
% £=E dA dEY B AgHolAdAHE
2 (3)E HAsEd £ FHE FokdA o
2] &3 A Leap -Frog ¢ EL A&}

- - A -

Vi = Uz‘,o“*“!z_Z aio, “
Viks12= Yip-12T (20 ay, &)
Ziwr1= Vixt (D0 v pr1p2, (6)

- - -

AAX At A BE, rip Vi Qi
T 47 499 AN doe ¥4 P 9
A, &%, 74 EE Yei,

(4~6)2 & &M FE 5 WRAS
AgoZy Azt TE Qdge B Ppo

94, £%, 28w ML EE 78 5 9o



2 9% HAe AHEE A HH3 7y 3@ AT 1225

Local Minimum

%’&'
) Glohal Misimum

N
AL

Fig. 1 Representation of a global minimum and a
local minimum.

— — — —
(2)

— e e
(®

Fig 2 Comparison of (a) the movement of mole-
cules of typical molecular dynamics
simulation and (b) that of an optimiza-
tion using molecular dynamics technique

(%1, %y are design variables).
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Table 1 Comparison of the results from the
steepest descent method with the molecular
dynamics technique with the various test

functions.
Equation (14) (15)
Method Success rate
Steepest descent
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method
Molecular dynamics
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Table 2 Comparison of the results from steepest
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