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Output Pattern

Input Pattern
Figure 1. The structure of multi~layer perceptron
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Figure 2. Altered Sigmoid function
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Table 1. Comparison of general EBP and accelerated EBP for XOR problem (systemn error 0.1)

General EBP Accelerated EBP
epoch learning recognition |epoch learning récognition

time(sec) time(sec)

7 = 0.1} 3120 10.7 0.024 98.3 <1 0.138

7 = 0319873 3.3 0.027 60.1 <1 0.135

7 = 0.5]562.0 1.8 0.024 535 <1 0.131

7 = 0.71421.6 1.5 0.024 88.6 <1 0.134

7 = 09]328.1 1.0 0.023 64.4 <1 0.169

Table 2. Comparison of general and accelerated EBP for character recognition problem (system
error 0.1)

General EBP Accelerated EBP
epoch learning recognition |epoch leaning recognition

time(sec) time(sec)

7 = 0.1]11489| 57.2 0.012 13.8 <1 0.069

7 = (.3} 3885 19.1 0.012 12.2 <1 0.074

7 = 05{ 2433 11.8 0.011 11,7 <1 0.064

7 =07 211.8 9.8 0.013 11.1 <1 0.065

7 = 09§ 178.3 7.6 0.012 10,4 <1 0.069

Table 3. Comparison of accelerated EBP for XOR and character recognition problems (system error
0.001)

XOR Character recognition

learning .. learning ..
epoch| . recognition |epoch| , recognition

time(sec) time(sec)

7 = 0111062 1.1 0.015 16.6 <1 0.01

7 = 0.3]102.8 <1 0.013 15.3 <1 0.01

7 = 05] 98.3 <1 0.013 14.4 <1 0.01

7 = 07] 980 <1 0.013 14.1 <1 0.01

7 = (0.9] 80.0 <1 0.014 13.2 <1 0.01

olg3t gol BE AFARAZRY 714 SA4AnASL oS3 Sre) MRRST} FolSolM o
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Figure 3. The structure of neural networks for experiment
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Table 4. Comparison of learning time

Lee & Sterling Lee's Author’s
S IBM PC_ IBM PC
fyStem. PC 386/25MHz | 486DX2-66MHz | 486DX2-66MHz

configuration 16M RAM &M RAM

Operating IBM 0S/2 MS DOS
system Ver 2.1 Ver 6.22
System error 0.0001 0.0095 0.0095
Leamning time 310 Hr 35 Hr 10 min
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Table 5. Nonzero output of neural networks for experiment

o | owon | et | Ve
A OVERBURDEN

2. medium [ 1 ] 100 ] od4-10 [ 100
A INTACT ROCK STRENGTH

5. sound [ 1 ] 100 | o4t-10 ] 100
A AVERAGE SPACING/SPAN

15. 0.1 < s/a < 1.0 0 0.01 0.21 - 0.30 0.00
16. s/a < 1.0 0 1.00 0.41 - 1.00 1.00
A DISCONTINUITY TIGHTNESS

20. open [ 0o T om | o04-100] o054
A DISCONTINUITY PERSISTENCY

22. continuous 0 0.99 0.41 - 1.00 0.95
23. discontinuous 0 0.06 0.01 - 0.10 0.51
A DISCONTINUITY TYPE

24. joint 0 097 041 - 1.00 0.98
27. fault or shear zones 0 0.10 041 - 1.00 0.00
A DISCONTINUITY FILLINGS

28. none | o ] 03 [o4a-10 [ o077
A DISCONTINUITY PLANENESS

33. plane | o ] o089 Jo4-100] 09%
A DISCONTINUITY ROUGHNESS

37. smooth [ o [ 03 Jo4-100] 017
A DISCONTINUITY DIP

40. within 60 1 1.00 0.41 - 1.00 1.00
41. within 90 1 1.00 041 - 1.00 1.00
A DISCONTINUITY STRIKE .

42. in 30 deg 0 0.83 041 - 1.00 0.99
43. in 60 deg 0 0.59 041 - 1.00 0.86
A SHEAR ZONING OR FAULTING

49. categorvy E | o | o8 | 0.00 | 100
A GROUND WATER CONDITION

55. dry or minor inflow (<51¢

Jmin) 0 0.98 0.01 - 0.10 0.99

56. medium inflow 0 0.00 041 - 1.00 0.00
A MODE OF INSTABILITY
A LOCATION

59. roof [ o T o007 Jo4-100] o001
A MODES

76. dome-/vault-shaped

fonmi 0 0.02 041 - 1.00 0.02
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