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Table 1 Comparison of learning results between super linear BP algorithm

and traditional BP algorithm on XOR problem
1 XORHBEBEZHLEP HES5EEBP EEMNEIEEN

" Simple-BP algorithm® Steepest algorithm® Super-Linear-BP algorithm®
Error Maximum h
learnin Learning Convergence Learning Convergence Learning Convergence
recision™ E
? steps@ steps® ra1io¥ (%) steps ratio( %) sleps ratio (%)
p
.1 2 006 1170 66 177 80 75 73
0.0l 4 000 1754 80 455 90 328 77
0. 001 & 000 2 206 . B89 1221 86 548 32
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Fig. 2 Nine-Sample patterns
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Table 2 Comparisen of learning results between supper linear BP algorithm

and traditional BP algorithm on nine-sample patterns
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Maximum Simple-BP algorithm® Steepest algorithm® Super-Linear-BP algerithm®
Error . . N . - .
o learning Learning Convergence Learning Convergence Learning Convergence
precison stepa@ steps® ratio®™ (%) steps ratio( %) steps ratio (%)
C. 5 5000 1 50-5. 80 367 90 46 100
0.1 10 0g0 3384 25 1 83: 20 694 60
G, 02 20 D00 10 547 15 2 398 50 1790 30
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Super-Linearly Convergent BP Learning Algorithm for Feedforward Neural
Networks

LIANG Jiu-zhen! HE Xin-gui* HUANG De-shuang®

YW Department of Compliter Science and Engincering Beijing University of Aeronautics and Astronautics Beijing 100083)
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Abstract In this paper, some shortages of traditional BP learning algorithm are analyzed. To avoid these
shortages. a modified BF learning algorithm is proposed. It is shown that this algorithm is super-linearly con-
vergent under certain corditions, This algerithm can overcome some shortages of traditional BF learning algo-
rithm, and has the same order of computarion vomplexity as the traditional BP algorithm. Finally, two comput-
ing examples are given. Simulation results illustrate that this algorithm is highly effective and practicable.
Key words Feedforward neural network. BP learning algorithm, convergence, super-linear convergence.
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