A Study on Optimization Approach
for the Quantification Analysis Problem Using Neural Networks
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ABSTRACT

The quantification analysis problem is that how the m entities that have n characteristics can be linked to p-dimension space to reflect the
similarity of each entity. In this paper, the optimization approach for the quantification analysis problem using neural networks is suggested,
and the performance is analyzed The computation of average variation volume by mean field theory that is analytical approximated mobility of
a molecule system and the annealed mean field neural network approach are applied in this paper for solving the quantification analysis
problem. As a result, the suggested approach by a mean field annealing neural network can obtain more optimal solution than the eigen value
analysis approach in processing costs.
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Table 1. similarity between objects.

pibs] X Xz X3 X4 Xs Xg X7 X8

X1 - -1,0 | -5.0 | -17.0] -20.0 | -25,0 | -13.0 | -9.0
X2 -1.0 - -4,0 [ -16.0} -25.0 { -32.0 { -20.0 | -16.0
X3 -50 | -4.0 - -4.0 | -13.0 | -20.0 | -16.0 | -20.0
Xs | -17.0] -16.0| -4.0 - -9.0 | -16,0 | ~20.0 | -32.0
X5 [ -20.0}~-25.0(-130( -9.0 - -1.0 { -5.0 { -17.0
X | -25.0|-320/|-20.0{~16.0| -1.0 - -4.0 | -16.0
x| -13.0] -20.0 | -16.0 | -20.0{ -5.0 | -4.0 - -4.0
Xg -9,0 | -16.0 | -20.0 | -32.0} -17.0| -16,0 | -4.0 -

(*) x1~x8 : RAtA BT E TAIGH)! 28 8l WA
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Table 2. comparison between mean field annealing
neural network approach and eigen value analysis

approach.
M2 iA{aI
- SEHB2HAS X2 DB Ein
(818)
max | X1(-0.2907, +0.2271), X(-0.5880, +0.2445)
128] | Xa(-0.2116, -0.0762), X4(~0.0784, —0.6568)
g3l X -630.8

2 | x5(+0.2569, ~0.2022), X(+0.6378, ~0.2251)
X7(+0.2037, +0.0954), Xg(+0.0705, +0.5920)

X1(-0.2984, +0.1233), X2(~0.6080, +0.0452)
Xa(-0.1977, ~0.1695), Xa(-0.0457, ~0.6737)
g |7 ¢ -628.9
o | Xs(+0.2984, -0.1233), Xg(+0.6080, ~0.0452)

X7(+0.1977, +0.1695), Xg(+0.0457, +0.6737)

v.z =

R EECE LR REREEDPE EE
e RS BERELEEE R E |
L CEEEET TN

e BAE ANEL 7 AARY SARRR DL
2 nabg B2kl H ) AR o) AN HA 3 8
A, B ol 8ol o8 $Rhe) FF W AL
AYL Fo B Lol E BEAFES AN o
So] 27} Robdo] e 25 7o) Aol W e
Agoz Belsgr



A7 8 2hg ol 8ot s Ao A3 &V A7

L]

5, 4o A3 2yl o APAM 270l Fo
Ae 4o nAl vlolHES Aol I FAE 25t
o A HEE 2ATO2A AYHEE AA 22
o] 22T Age] Fo] HashH e FHEAES
FANE 4 AAE AAANE & e A€ A

AP EH 23, A A Y AL gl 24
A defol] =2ahA sk o d @ Wl @ i A3
32 7ol 3t ZA|9) A H8ehke A 71
o) 312 B4 3} 22 A A gl o3 ol vl
ste] B85 F B HAHol 7Pk siES Fohd 5
A&S FAAth a2 2 JEF VP22 52 2
EoME BE e 7hRl oy 257} vobd el we}
N3 2e HY U2 FETS T F Ak

FF AN 71H S AA 9 G A R A #
A BE TAAE 482 5 3l& Aolth

ot

tD28

[1] Hamm. L., Wade Brorsen and B. Hagan, “Global
optimization of neural network weights,” Proceedings
of the 2002 International Joint Conference on Neural
Networks, Vol. 2, pp.1228-1233, 2002.

[2] Yamazaki. A., de Souto., M. C. P. and Ludermir. T. B.,
"Optimization of neural network weights and architectures
for odor recognition using simulated annealing,”
Proceedings of the 2002 International Joint Conference on
Neural Networks, Vol. 1, pp.547-552, 2002.

[ 3] Rojas F,, Alvarez M. R., Salmeron M., Puntonet C. G.
and Martin-Clemente R, “Adaptive and heuristic
approaches for nonlinear source separation,” Proceedings
of the 2003 International Joint Conference on Neural
Networks, Vol. 1, pp.720-725, 2003.

[4] Lei
representations for recognition,” Proceedings of the
2003 International Joint Conference on Neural
Networks, Vol. 2, pp.1324-1327, 2003.

[ 5] Liang, R. H. and Kang F. C., "Thermal generating unit

Cheng and Xiuwen Liu, “Sparse linear

commitment using an extended mean field annealing
neural network,” IEE Proceedings, Vol. 147, Issue 3,
pp.164-170, 2000.

[6] Rose I, Klebsch W. and Wolf I,
measurement and equilibrium dynamics of simulated
annealing placements,” Computer Aided Design of
Integrated Circuits and Systems, IEEE Transactions on
Vol. 9, Issue 3, pp.253-259, 1990.

[ 7] Randall S. Sexton, “Optimization of Neural Networks :
A comparative Analysis of de Genetic Algorithm and
Simulated Annealing,” European Journal of Operational
Research, Vol. 114, No. 3, pp.589-601, 1999.

[8] Yao X, “A new simulated annealing algorithm,”
International Journal of Computer Mathematics, 56,
pp.161-168, 1995.

[ 9] Kirkpatrick S., Gelatt. C. and Vecchi M., "Optimization by
Simulated Annealing,” Science 220, pp. 671-680, 1983.

[10] J. Hopfield, D. Tank, “Neural’ Computation of
Decisions in Optimization Problems,” Bio. Cybern., 52,
pp.141-152, 1985.

[11] Van den Bout and Miller III, “Graph Partitioning Using
Annealed Neural Net-works,” IEEE Transactions on
Neural Networks, 1(2), pp.192-203, 1990.

[12] Peterson C. and Hartman E., “Explorations of the Mean
Field Theory Learning Algorithm,” Neural Networks 2,
pp-475-494, 1989.

“Temperature

IS PNEAY

o] = H(Dong Myung Lee)

19823 29 54
@

19903 89 A thsha dAbetsh
(F8H4Ah

1997+ 89 S
(T

198219 39 ~20004d 29 ﬂ%X%Z]-E/\]@—‘;'-%(ETRI)

A3, NdA T Holdp

20004 32~ WA Efﬂﬂirﬂﬁﬁ *L}tﬂg}?* HE
ot w4

20001 19~ : HRF
EoFg7he

# AL 3GMGITFA V&

27 &87)%

s A4ea)

AATRZFL AT

&, WIMAX 71&, 4173

211



