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Basic Solutions of Nurse Scheduling Problem
Using 3D-Structured Binary Neural Networks

AKIHIRO KANAGAWA," CHIKA YAMANE!
and HIROMITSU TAKAHASHI

The nurse scheduling problem (NSP) is to allocate nurses to different work shifts so as to
ensure high quality services to the patiences, and well-balanced workload. Formerly, a head
nurse had to spend much time to make out a satisfying allocation table of nurses. In this
paper, we propose a new procedure for solutions which satisfies the indispensable require-
ments of NSP. We use Hopfiled neural network with binary neurons whose output states take
values either 0 or 1. Many combinatorial optimization problems, such as Traveling Salesman
Problem, are solved by plane structured neural networks. It is, however, difficult to apply
to NSP, because the NSP table requires three-dimensional allocation. Then, we attempt to
extend the plane structured neural network to one which has three dimensional structure for
appling to NSP. We have some scheduling results of which constraints are limited to basic
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requirements.
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Table 1 Constraints for NSP basic solutions.
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Fig.1 Neural expression for NSP.
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Table 2 A scheduling result (A =10 B = 1/2).
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H =10
Table 3 A scheduling result added in forbidden patterns
(D=10H =1).
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Table 4 Appointed day off.
ooo oo ooo oo
1 1, 5, 10, 15, 20 10 10, 14, 19, 24, 29
2 2, 6, 11, 16, 21 11 11, 15, 20, 25, 30
3 3, 7,12, 17, 22 12 12, 16, 21, 26
4 4, 8, 13, 18, 23 13 13, 17, 22.27
5 5,9, 14, 19, 24 14 14, 18, 23, 28
6 6, 10, 15, 20, 25 15 15, 19, 24, 29
7 7,11, 16, 21, 26 16 16, 20, 25, 30
8 8, 12, 17, 22.27 17 17, 21, 26
9 9, 13, 18, 23, 28 18 18, 22, 27
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Table 5 A scheduling result added in appointed day off.
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Table 6 A scheduling result after adjustment.
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