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In this paper, we present the performance analysis of the radial basis function (RBF) type neu-
ral networks (NN). As this RBF type NN, we consider as follows: simple RBF network (R.BFN),
generalized regression neural network (GRNN), and hybrid RBF network (H-RBFN). By using these
RBF type NN, we execute the prediction of chaotic time series and calculate prediction errors. Fi-
nally, these predlctlon errors are compared and dlscussed with computational results of normal Back

Propagation neural network.
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#+& 2. RBF 2AVAENNIZ L5 TRIFER (MACKEY-GLASS BT 7:17)
Tnput ABFN Numbers of Hidden Layer (RBF) Unie
patterns 10 20 30 40 50 60 70 90 100
100 0.00194  0.00087 0.00072  0.00060 0.00081  0.00057 0.00039 0. 00025 . 0.00019  0.00015
: 25.7 50.8 74.9 990 1232 147.3 171.8 196.5 221.4 246.6
300 0.01345 0.01025 0.00844 -0.00549 0.00432 0.00382. 0.00242 0.00216 0.00189 _ 0.00136
82.0 147.2 212.4 277.9 343.5 409.3 475.4 541.6 608.1 674.7
500 0.01648 0.01302 0.01011 0.00682 0.00542 0.00484 0.00379 0.00316 0.00246 0.00224
138.5 2436 348.8 454.2 560.0 665.7  TT18 877.9 984.4 1091.1
Tnput GRNN Numbers of Hidden Layer (RBF) Unit
patterns 100 300 500 'IOO 900 1000 2000 3000 4000 5000
1 k & ). 88 X 8 ! 4 88 ; g L.00058 A
. 2.0. 83" . 137 21 8 30 8 - 35 6 84 1 139 5 204.7 283.5
300 0.01386 ..0.01259 0.01087 0.00919 0.00725 0.00648 0.00558 . 0.00478 0.00411  0.00357
6.2 25.4 44.4 65.1 86.9 a7.1 192.1 *° 302.6 417.8 552.0
500 0.01762 0.01631 0.01492 0.01362 0.01072 0.00953 0.00814 0.00703 0.00617 0.00545
13.8 44.6 75.8 107.8 141.4 158.1 308.6 472.8 629.7 7801
Tnput~ H-RBFN Numbern of Hidden Layer {RBF) Unit (che number of algmoxd unit is 5
__patterns . . - -,.60 - 70
:,ﬁﬁ L UO8 L Of 00068 52 49 | 0. 5 8 6.
B 37.8 68.8 103.9 1441 189. 3 2395 2046 3548  419.9 490.1
300 -, 0.00724 0.00653 - 0.00531 0.00443: 0.00291 - 0.00222 . O. 00141  0.00074 0.00071 0. 00068
. 126.5 206.1 292.2 382.6 477.9 578.2 ; 683.5' 793.7 = 908.9 1029.2
500 0.00937 0.00798 0.00675 0.00542 0.00406 0.00328 0.00213 0.00136 0.00125 0.00121
- 2110 3306 454.1 583.6 718.9 857.4 © 1001.7° 11492 ° 13047 ° 1463.3

LB :MsE, FE&: CPU. Tlme(sec)

Kﬁiﬁiﬁﬁﬁ (Mean Square E"r'ror: MSE) % B
Fe. 128, TAIY XLOEEILCEFHBITIT, B
B3 64MB 0 A E ) — % & 4% SUN-4/20H(CPU
: microSPARCII 200MHz) ZEA L%, .
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ﬁﬂud LTIT 5 7<%, RBFN O#13 4%, GRNN DK
S5EU DB Z BE L U; I FRREEICR

THHLMZ 9’:6%0)'(?)6 £>T, RBF AW

I

#NNii, BPN &0 ABERRTFRETO LA 5.
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#* 3. BPNIT&5FRlER (MACKEY-GLASS 8% 7:17)
Toput Numbers of Hidden Layer Unit
patterns 10 15 20 25 30

. 100 0.0014 0.0011 0.0009 0.0012 0.0012

! 126.1 201.% 362.5 8§57.0 708.2
300 0.0108 0.0093 0.0087 0.0083 0.0086
365.6 508.68 1085.2 671.3 2136.5-
500 0.0202 0.0250 0.0210 0.0201 0.0222
-611.2 999.8 1812.2 2788.7 3563.9
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PP = a Ry P U—27 (BPN) 2RERFIO TR
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T DIRHEITION B Tt~ FedzE (MSE) 36 L UBLEERS
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T— 7 8 (BBOL= v M X) BER B0,
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BRU R E~DOISANRTETHY, SEIELHRRE
ERgEIhTWa. ShbBAIs LT, Ay

LV RO TIEDOT o —FL LTI, L&
DYFUL2 LR bh, SERORMIYHIND.

$35 3w

[1} P.D. Wasserman “Advaunced Methods in Neural Com-
puting," pp.147-176, 1993.

[2] J. Moody, and C.J. Darken “Fast Learning in Networks
of Locally-Tuned Processing Unit,” Neural Computa-
tion, vol.1, pp.281-294, 1989,

{3] E.J. Hartman, and J.D. Keeler “Layered Neural Net-
works with Gaussian Hidden Unit as Universal Ap-
proximations,” Neural Computation, vol.2, pp.210-215,
1990.

[4] J. Park, and L.W. Sandberg “Universal Approximation

. Using Radial-Basis-Function Networks,” Neural Com-
putatlon, vol.3, pp.246-257, 1991.

[5] M. Ceccarelli, and J.T. Hounson “RBF Networks
vs. Multilayer Perceptron for Sequence recognition,”
1IEEE Technology Update Series. Neural Networks The-
ory, Technology and Applications(P.K. Simpson ED),
pp391-396, 1996. '

6] M.H. H
works," pp.103-133, 1995.

tals of Artificial Neural Net-

n “Fund

* (7] T. Kohonen “BEMMHLey 7" o= FY o H— 7=7F

J—2 ¥, 1996.

8] J. /Y, A. 70— R.G. /Vv—tza—FNara—
¥ BHENLOT Tu—F" kysi, 1904,

[9] MAEZ, EEMAHE, = a—ﬁli«*/ Mz & SBGELIIZ>
VT, LB KA, $32 9, A, pp.239-252, 1997,

(10) - {EEISABE, FRAMEZ, “HOHRBISIISE AV e =a—F Lk y
b =2 oW, 32 ESSOR FHM, pp.28-33,
1997,



