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Characteristics of Learning in the Complex
Back-propagation Learning Algorithm

Touru Nitral and Tatsumi Furuyat

The purpose of this paper is to investigate the characteristics of Complex BP which
has been already proposed as a learning algorithm for complex patterns. We obtained
the following results. (1) Error back propagation has the structure concerned with two
dimensional movement. (2) The unit of learning process is a complex signal flowing in
the neural network. (3) The learning rule contains the structure to evade a standstill
in learning. In result, learning speed is improved. In addition, the number of parameters
(weights and thresholds) needed is almost half that of the standard BP. Thus it seems
that Complex BP is an algorithm which is fit for the learning of complex patterns.
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Fig. 1 An image of the error back propagation
in complex BP.
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Fig. 6 Learning curve (a comparison between complex BP and

standard BP) [Example 1].
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Table 3 Expectation of the absolute value of the
amount of correction for the parameters
(weights and thresholds) [Example 1].
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Gy R T =2 BT 4 — 2 EEROHEOTHE Table 4 Learning patterns [Example 2].
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Table 5 Computational complexity of complex BP
and standard BP [Example 2].
Time complexity means the sum of the
four operations performed per learning
cycle. Space comlexity means the sum of
the parameters (weights and thresholds).
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Table 6 Rate of convergence [Example 2].
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Fig. 7 Average of learning speed (a comparison
between complex BP and standard BP)
[Example 2].
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Table 7 Expectation of the absolute value of the
amount of correction for the parameters
(weights and thresholds) [Example 2].
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Fig. 8 Learning curve (a comparison between complex BP and

standard BP) [Example 2],
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