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On the Constraint Addition Method for Solution Stability in the Nurse Scheduling
based on the Dynamic Valued Constraint Satisfaction Problem
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Scheduling has been an important research field in Artificial Intelligence. Because typical scheduling problems
could be modeled as Constraint Satisfaction Problems (CSP), several constraint satisfaction techniques have been
proposed. In order to handle the different levels of importance of the constraints, solving the problems via Valued
Constraint Satisfaction Problems (VCSP) is an promising approach. However, there exists the case where an
unexpected events which might require a sudden change in the obtained schedule, i.e., the case with dynamic
changes in scheduling problems. In this paper, we describe such dynamic scheduling problem as Dynamic Valued
Constraint Satisfaction Problems (DyVCSP) in which constraints would changes dynamically. Generally, it is
undesirable to determine vastly modified schedule even if re-scheduling is needed. A new schedule should be close
to the current one as much as possible. In order to obtain stable solutions, we propose the methodology to maintain
pieces of the current schedule via the use of temporal soft constraints, which is explicitly penalizing the changes
from the current schedule. In this paper, we focus on the nurse scheduling for applying our method.
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VP; = (Xi, D;,Ci,S,p): VCSP at time step 4
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