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Perception of working condition of sintering process based on

information granulation and fuzzy rules
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Abstract: The sintering process of iron ore is the main process of pre-iron charge preparation. The quality of sinter has a
direct bearing on blast furnace smelting. The working condition is the comprehensive embodiment of the combustion regime
of the sintering process and the stable working condition is also the premise of improving the quality of sinter. Therefore

the working condition perception of the sintering process is instructional for actual production. A working condition
perception method of the sintering process based on information granulation and fuzzy rules is proposed. Firstly the Pearson
correlation analysis method is used to analyze the parameters of the sintering process and the input parameters of the
working condition-aware model are selected. Then the information granulation of the time series data of each input
parameter is carried out and the fuzzy rule model is constructed by using the obtained information granulation so as to
realize the working condition perception of the sintering process. Finally based on the actually industrial operation data the
proposed working condition perception model is verified. The results show that the working condition perception model
constructed in this paper can effectively perceive the working condition which can provide a basis and reference for the

optimized decision of the sintering process.
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Fig. 1 Schematic of sintering process
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Fig. 2 Fitting trend of exhaust gas temperature
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Fig. 3 Scheme of operating mode perception
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Table 2 Example of confusion matrix Table 3 Confusion matrix with different number
/ of fuzzy rules
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Qn Qi Qi3 %
0 0 O n 92 13 0
U5 Uz Qx 2 9 114 72 68. 67
0 0 0
72 3 0
216 2 700 300 3 29 124 72 65.33
0 0 0
5 . 3 90 7 0
4 11 114 29 82.33
’ 0 6 43
> 82 5 0
5 19 117 26 81.67
o 13 14 0 5 46
84.00% ; 82 5 0
( 2 3 ) 8 19 119 32 80.33
4 0 3 40
o 82 5 0
10 19 121 34 80. 33
. 0 1 38
83 5 0
13 i 13 18 120 23 84.00
4 0 2 49
84 5 0
" (79.40%) 14 17 120 24 84. 00
®(77.70%) 4.6% 6.3% . = i
. 4
84. 00%
5
Fig.5 Accuracy of operating mode perception with
different number of fuzzy rules 1 World Steel Association. World steel in figures 2023 now

available EB/OL . https: //worldsteel. org/media-cen—
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