„Patient navigation game“: Without detour into the operating room

How can waiting times in the hospital be avoided to prevent criticism from patients? 
The patient navigation game of Fraunhofer ITWM optimizes routes and dispatching of transport requests to staff operating on foot. The Patient Navigation gamer plays the dispatcher`s part in the hospital and has to distribute the incoming requests (patient transports from the ward to the operating room, X-ray of the ultrasound of gynecology at the nursery, ...) as optimally as possible among the transportation personnel. The hospital is shown on a large screen; the laptop is used for dispatching the orders. Hospital life is simulated realistically: As in real life most of the jobs are requested at about ten o’clock in the morning and the transporters cannot completely avoid delays. The player should try to minimize this delay and to deploy the transportation staff members without to many detours.

An automatic dispatching mode is also available and is based on ITWM’s optimization engine, being part of the software Opti-TRANS. This software is used in real world hospitals for automatic dispatching of patient transportation requests. The challenge for the player is to achieve better dispatching results than those of the optimization engine.
Mathematical background

The game lets the player experience the difficulties of every-day dispatching decisions. Already in a quite simple, dynamical environment it is often hard to judge to whom of five transportation staff members an incoming request should be dispatched.

On the other hand a multi-criteria optimization heuristic can do the job quite well. It takes into account three criteria:

· avoid delays as much as possible,
· avoid long detours between two requests,
· avoid unbalanced assignment of work among the staff members.
Generally it is not possible to provide a perfect solution with respect to all three criteria, thus compromises have to be made. The heuristic frequently reconsiders the schedule and the pending transports to balance all three criteria.

In terms of optimization models, the problem to be solved is a dynamic multi-criteria vehicle routing and scheduling problem. Simple versions are already NP-hard. However the main challenge is not the size of the problem instances and computational time but to achieve an overall good quality of the patient transportation service at the end of the day.
As in real life estimated durations of the walking times are not perfectly precise. The dispatching has to get along with more or less accurate estimates.
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