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University, Shenyang 110004, China; 2. Department of Automation,
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Abstract: As for the charge optimizition problem in steel-
making process, a mixed integer programming mathematical
model, which takes into account of the slab design, is
proposed. Moreover, a heuristic algorithm, which is based on
nonbipartite matching, bipartite matching, bin-packing and
network maximum flow algorthms, is also proposed to solve
the above optimization model. First, a nonbipartite matching
Then, the
bipartite matching and bin packing algorithms are used to
Finally, the
network maximum flow algorithm is used to adjust the weight

algorithm is used to determine the charges.

match the orders to the existing charges.

of slabs assigned in the charges. Experimental results indicate
that the proposed algorithm can obtain an optimized matching
solution within reasonable time, which can provide enough
decision support for planners.
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Tab.1 Order information

&R /RIT SRR AR MR

¥5  KEA '/t FABYHRD BedA
1 [220,240] [14.1,15.5] {1,2,3,4,5} {0,2,4,6,8}
2 [310,340] [13.3,15.7] {1,2,3,4,5} {0,2,4,6,8}
3 [160,190] [12.8,13.6] {2,3,4,6} {0,2,4,8}
4 [230,250] [14.5,15.9] {2,3,4,6} {0,2,4,8}
5 [155,170] [16.4,18.7] {3,4,5,7,8} {0,2,4,8,10}
6 [370,395] [15.1,16.5] {4,5,6,7,8} {0,2,4,6,8}
7 [320,345] [13.8,14.3] {4,5,6,7,8} {0,2,4,6,8}
8 [240,270] [13.0,13.5] {4,5,6,7,8} {0,2,4,6,8}
9 [180,200] [14.3,15.7] {5,6,7,8,9} {0,2,4,6,8}
10 [190,200] [14.6,16.1] {5,6,7,8,9} {0,2,4,6,8}
11 [210,230] [16.0,17.4] {5,6,7,8,9} {0,2,4,6,8}
12 [190,210] [15.8,16. 4] {7,8,9} {0,2,4}
13 [210,230] [13.9,15.1] {7,8,9} {0,2,4}
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Tab.2 Charge optimization results by using

heuristic method
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1 1 2000 0 1(28.5,2), 2(261. 5,17

2 1 2000 0 1(211. 5,14, 2(78.5,5)

3 2 290.0 141  3(40.4,3), 4(235.5,16)

4 2 290.0 125.9  3(149.6,1D), 4(14.5,1

5 3 29000 120.0 5(170.0,10)
6(60. 4,4), 7(13.8,1),

6 4 3o 0 ( 8(2§5.8E18) )

7 4 3100 6(310.0,19)
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o 5 %s7 0 ( 102112F7,7) )

10 5 3035 0 10(77. 3,5, 11(226.2,13)

1 7 2000 8.8 13(202. 2,14)

12 7 2900 522  12(210.0,13), 13(27. 8,2
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Tab.3 Comparison of charge optimization results
between our method and artificial experience

method
ERE%  REH PRE ATRE K6 e /s
13 210,226 12,13 26,104 400. 0,636. 9 2,1
20 331,346 19,21 52,130 422.4,919.6 3,1
30 489,505 28,30 69,182 433,7,926.5 4,1
45 752,764 43,46 95,216  465.2,1 206.0 7,2
56 894,915 50,54 121,252 483.4,1439.6 10,2
69 1094,1115 59,63 147,286 497.7,1492.4 13,3
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