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A Neural Network Model for Parallel Machine Scheduling Problems

Considering Tasks with Machine Synchronization

TAKUYA SAKAGUCHI' and SHUN ISHIZAKItt

In this paper, we considered a kind of parallel machine scheduling problems with “cooper-
ative tasks” accomplished with two or more synchronizing machines, mentioning to multiple
objective functions of “total residence time” and “delivery time lag”. We proposed a novel
model for this problem based on a recurrent type of neural network architecture for combina-
torial optimization. It consists of one “Schedule Layer” of 3D structure representing combi-
nations of tasks, machines and process time and several “Constraint Layer” representing each
constraint or objective function. Direct encoding of process time simplifies a synchronization
of machines for cooperative tasks, while the mechanism that peripheral constraint layers con-
trol a central schedule layer realizes parallel treatments of multiple constraints and objective
functions. We evaluated the performance of our model with increasing the number of tasks
and machines, compared it with traditional model for both situations with and without co-
operative tasks and finally obtained the superior result of our model especially for delivery
time lag.
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Fig.3 Total residence time (Upper)/Delivery time lag
(Lower) with increasing number of tasks and ma-
chines.
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Fig.4 Distributions of objective functions with
traditional model (Ref. 8)).
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Fig.5 Distributions of objective functions with our
model.
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pattern.
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