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A Method for Solving Open Workshop Scheduling Problem Based on Graph
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Abstract: Due to the lower efficiency found in traditional metaheuristic algorithms for a solution of a large-
scale open workshop scheduling problems (OSSP), a method based on graph convolution network (GCN) has thus
been proposed to solve OSSP. Firstly, an open workshop scheduling model based on GCN has been designed, which
incorporates the process node features of OSSP into the graph, to be followed by a multi-layer convolution operation
on it, thus effectively obtaining the complex dependency relationships between process nodes. Next, in view of an
improvement of efficiency and quality of solving large-scale OSSP, an open workshop scheduling algorithm has been
proposed based on GCN. The experimental results show that this method can effectively solve OSSP instances of
different scales. Compared with metaheuristic algorithms, the proposed method is characterized with a better solution
quality and higher efficiency in solving large-scale OSSP instances.
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Table 1 Definition and explanation of relevant symbols
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L ifOU is processed on M, ; (1)
i 10, otherwise.
VVl‘jk=]’Vi’jo (2>
k=1
St Wy x P=E;, Vi, j, k. (3)
1,if J is processed on M, before J ;
P 7 (4)
v 0, otherwise o

Co=Cout A=Y IXM=1, Vi, jki#j, (5)
Cox = C,Vi<nNj<m (6)

Cra» €; =0, Vi<nVj<m, (7)

W, €l0,1}, Vi<n, Vj, k<m, (8)

Y, €{0,1},Vi<n,Vj, k<m, (9)

€, =max(C,, €.+ C, . (10)
Minimize C,, . (11)
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Fig. 1 Operation node feature design diagram
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Fig. 2 Network structure diagram of the GCN-based open

workshop scheduling model
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Table 2 Solution results for OSSP benchmark instances

SRR BKS GA ACO PSO GCN
tai 10x 10 1 637 637 637 637 637
tai 10x 10 2 588 588 588 588 588
tai 10x 10 3 598 598 598 598 598
tai 15x15 1 937 937 937 937 937
tai 15x15 2 918 918 918 918 918
tai 15%15 3 871 871 871 871 871
tai 20x20_1 1155 1155 1155 1155 1155
tai 20x20 2 1241 1241 1241 1242 1241
tai 20x20 3 1257 1257 1257 1251 1257
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Table 3  Solution results for OSSP random instances

GA ACO PSO GCN
BS t BS t BS t BS t
Test 30 20 1916 2277 1925 1798 2072 2380 1691 26.8
Test 40 20 2277 2807 2286 2369 2414 3124 2037 354
Test 50 20 2871 3295 2879 2950 3123 35062652 41.2
Test 60 20 3013 3946 3177 3241 3231 4436 2807 60.9
Test 70 20 3589 4295 3666 3900 3779 4566 3321 72.7
Test 80 20 4072 5269 4367 4267 4511 64103756 79.3
Test 90 20 5266 6236 5283 5093 5532 7073 4894 98.6
Test 100 20 5653 6843 5686 5386 6051 7388 5011 1164
Test 150 20 7033 14458 7582 11686 8124 17 885 5833 192.0
Test 200 20 9245 25631 9786 20641 10014 30 875 7323 240.1
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