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Improving the Training Performance of
Neural Networks by using Hybrid Algorithm

Weon Ook Kim ' - Yong Hyun Cho "' - Young 1l Kim """ - In Ku Kang'

ABSTRACT

This paper proposes an efficient method for improving the training performance of the neural networks using
a hybrid of conjugate gradient backpropagation algorithm and dynamic tunneling backpropagation algorithm.
The conjugate gradient backpropagation algorithm, which is the fast gradient algorithm, is applied for high
speed optimization. The dynamic tunneling backpropagation algorithm, which is the deterministic method with
tunneling phenomenon, is applied for global optimization. Converging to the local minima by using the conju-
gate gradient backpropagation algorithm, the new initial point for escaping the local minima is estimated by
dynamic tunneling backpropagation algorithm. The proposed method has been applied to the parity check and
the pattern classification. The simulation results show that the performance of proposed method is superior to
those of gradient descent backpropagtion algorithm and a hybrid of gradient descent and dynamic tunneling
backpropagation algorithm, and the new algorithm converges more often to the global minima than gradient
descent backpropagation algorithm.
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x Nbp

E

tp | Py

(sec)

(%)

Nbd (Nbp, Naw)

top

E (sec)

P,
(%)

ch (Ncg» Ndls)

E

ted
(sec)

1.0
0.0

x (2198.0

0.000990

276.3

1341.4(317, 1024.1)

0.000998/257.2

1149.2(271.7, 877.5)

0.001000

220.4

g | 620
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7.7

100

42.5(8.9, 34.4)

0.000002( 8.4

100

36.4(7.6, 29.5)

0.000003

7.2
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0.1
0.9
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0.000997224.4
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0.000998

177.8
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0.000001
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0.9
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0.000003

3785

24

94.8(34.2, 68.3)
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152.3

337.7(177.0, 160.6)

0.000993( 554
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5.3

100
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