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Abstract
a schedule by selecting and sequencing many proper coils from the candidate pool with consideration of the changeovers

Motivated by pickling-rolling production in steel industry, the pickling-rolling scheduling problem is to create

cost between adjacent coils. Besides the capacity constraints and practical production technical constraints, the flow
requirement constraint is also considered so that the total weight of the selected coils belonging to the same downstream
unit satisfies the production requirement of the corresponding downstream unit, the objective being to minimize the total
transition cost and the penalty cost on the left capacity. The problem is formulated as an integer programming model
and a new tabu search (TS) with the enhanced dynasearch algorithm is developed for it. A two-phase heuristic based
on nearest insert method is proposed to act as the initial feasible solution to the tabu search. The proposed algorithm
designs a double tabu list to fit the different neighborhood structure. For the solution to escape from the local optima,
the enhanced dynasearch neighborhood is embedded in each iteration. The dynasearch neighborhood is polynomially
searchable by dynamic programming and it can perform a multiple-exchange composite move by combining swap and
inner-insert neighborhoods. Based on the analysis of the characteristics of the problem, block structure is defined and
several properties of the feasible solution are derived to accelerate the search process. Computational results show that
the enhanced-dynsearch & TS algorithm is effective for solving the problem and outperforms the standard one by 3.62 %
on average.

Key words Pickling-rolling scheduling, tabu search (TS), dynasearch algorithm, dynasearch neighborhood
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Table 1 The ranges of gauges of the coils

J YU
Wi () [1000, 1700]
ANOEE (/) [2.0,5.0]
H LR () [0.5,2.0]
g () [1,18]
it (M) [16.0, 32.0]
il (4% [1,3]
YhdkRi (%) [0, 1]
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Table 2 Comparison of computational results between enhanced-dynsearch & TS and TS

Z ] #4k Dynsearch & TS (EDTS)

AR RIS (TS)

i o Timr mh g Twe  jm. fa i twme 0
0.3 2060.6 0.5 1642.36 1785.58 1916.88  25.72 1644.38 1740.13  1964.25 28.2 2.41
0.7 1659.77  1756.96 1962.81  32.04 1718.87 1746.40 2032.47 33 3.42
05 3589.32 0.5 2384.27 2859.34 3114.25  56.25 2436.26  2823.68 3204.9 74.4 2.83
0.7 2553.37 3391.25 2751.37 70.2 2610.71  3305.25  2894.78 102.2 4.95
08 577148 0.5 3249.29  3810.05 5210.63 127.3 3419.87 3706.90 5484.45 157.38 4.99
0.7 4285.53 5322.73 4734.31 4363.12  5249.07 4885.53 185.8 3.1
] 3.62
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Table 3 Results of ratios of EDTS to TS
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0.7 0.978 1.026
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S 1 0.975 1.0185
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