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Problem definition

This project solves the Identical Parallel Machines with Tooling Con-
straints (IPMTC) problem [2] for a set of parallel machines in a high-
mix, low-volume production environment. Figure 1 defines the
breakdown of the IPMTC into three sub-problems as defined by
Ahmadi et al. [1] and Tang and Denardo [3].
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Figure 1. Breakdown of the IPMTC.

The goal of the projectis to answer the following question: How can
the tool setup time and tardiness be minimized in the milling depart-
ment of KMWE by a new scheduling method ?
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Figure 2. Computational results for two machines.

Solution method

A matheuristic (MP) has been constructed which consists of a

Genetic Algorithm (GA) and a Integer Linear Programming (ILP) for-
mulation. The application of the GA and the ILP is indicated in Fig-
ure 1. In addition, a Mixed Integer Linear Programming (MILP) for-
mulation has been devised based on the work of Beezao et al. [2].

For bench-marking purposes, the Practitioner Heuristic Random
(PH-R) is formulated to capture the current way of scheduling. In
addition, the ILP formulation is combined with the PH-R to obtain
the Practitioner Heuristic Improved (PH-I) method.

Computational results

Figure 2 and Figure 3 show the performance comparison for vary-
ing machines and operation set sizes. The MILP is, for both cases,
able to solve small problem sizes but deviates from the other found
average objective values as the problem size increases. In addi-
tion, the MH outperforms both PH methods by obtaining an equally
good, or better, average objective value. For two machines and 46
operations, the average objective value reduction equals 10.74 %
while an reduction of 10.59 % is obtained for six machines and 163
operations when comparing the average objective value of the MH
with the second best method.
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Figure 3. Computational results for six machines
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