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ABSTRACT Case-based reasoning was used to predict the starting temperature of molten steel in second refining so as to avoid the
long training time of a BP ( back propagation) neural network. Analytic hierarchy process ( AHP) was applied to determine the weights
of factors influencing the starting temperature. Grey relational degree was adopted to compute the similarity between cases. Thus the
shortcoming of difficulty in obtaining accurate cases with incomplete information is conquered. A four-step search method including
class search rough search delicate search and optimized search was provided by which the search time decreases greatly. Experi—
mental results using both artificial neural networks and case-based reasoning were compared. It is shown that case-based reasoning has
got a higher hit rate and a shorter response time than artificial neural networks.
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Table 1 Value of random consistent index ( RI)
n RI n RI
1 0 7 1.32
2 0 8 1.41
3 0.58 9 1.45
4 0.90 10 1. 49
5 1.12 11 1.51
6 1.24
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Fig.1 Pairwise comparison matrix composed of factors influencing the starting temperature of molten steel in second refining
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Fig.2 Four-step search process using case-based reasoning
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Fig.3 Case set (a) and values of state vectors ( b)
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Fig.4 Comparison of results computed by BP network and case-based reasoning: ( a) comparison between real temperature and predictive tempera—

ture using artificial neural network; (b) hit rate of predictive temperature using artificial neural network; ( ¢) comparison between real temperature

and predictive temperature using case — based reasoning; ( d) hit rate of predictive temperature using case based reasoning

-10 +10 BP
50. 00% 55.71%
5.711%; -15 +15
BP 74.29%
77.14% 2.85%.

3
Table 3 Hit rate of predictive temperature using artificial neural network
and case-based reasoning %
/C ANN/% CBR/%
-10 +10 50. 00 55.71
-15 +15 74.29 77. 14
-20 +20 91.43 91.43
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