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Process Data Analysis System Based on Data Warehouse in Iron & Steel Enterprise
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Abstract: The general framework and function of process data analysis system are introduced by integrating theories of
data warehouse (DW) and statistical process control (SPC) with characteristics of the production process in iron & steel
enterprise. And then an example of selecting relative parameters in process data analysis is given. Lastly the process of
performance parameters prediction by improved support vector machine (SVM) and the process of generating rules set by
rough set are explained in detail. Experiments show that the generated prediction model and rules can support enterprise’s
decision and meet enterprise’s requirement.
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Fig.1 General framework of DWPA in iron & steel enterprise
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Tab.1 Production class of one-way ANOVA

Sum of Squares

df | Mean Square F Sig.

Between Groups 102.840 3 34.280 0.071 | 0.976
Within Groups 1013916 2095 483.969
Total 1014019 2098
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Tab.2 Training sample set of tensile strength of JIS SS400

D001 D002 D003 D2097 | D2098 | D2099
P T kg 24460 11610 12350 19760 19390 24710
FELELE/ °C 1056 1076 1098 1100 1078 1109
FH LY FE/mm 1512 1497 1504 1054 1052 1503
il H R BE/ °C 1218 1196 1203 1203 1209 1214
FELRE/um | 453156 | 364393 | 354434 383960 | 384079 | 364223
K ELELE °C 869 866 895 880 883 882
K 4L %5 5 /mm 1508 1489 1504 1050 1047 1502
K FLF RS/ um 11502 2749 2499 2149 2150 2750
LW/ °C 627 658 656 657 657 653
R 50 51 61 41 33 28
C JLH{H/% 0.15 0.168 0.147 0.158 0.158 0.151
Si JCHEH/% 0.045 0.05 0.071 0.06 0.06 0.074
Mn JC# /% 0.56 0.66 0.66 0.65 0.65 0.66
S JLEAE/% 0.014 0.005 0.023 0.011 0.011 0.015
P JC#A{H/% 0.016 0.016 0.025 0.014 0.014 0.018
Al JGEAE/% 0.024 0.02 0.02 0.033 0.033 0.035
Fir {58 B /MPa 435 345 360 545 545 565
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Tab.3 Test results of different methods
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Fig.2 Distribution histogram of prediction errors
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Tab.4 Errors of training sample set

D001 | D002 | D003 | D004 D2097 | D2098 | D2099
TR § | 434.12 | 346.14 | 355.61 | 528.09 556.44 | 547.26 | 564.82
PRy | 435 345 360 530 545 545 565
WHEe | —088 | 1.14 | —439 | —1.91 1144 | 228 | —0.18
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