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Motivation Results

The two solutions solve the data sets from both campi of IST.
The ILP approach:

Room usage optimization for university timetables [1] is an important and
complex task.

« Importance: “space, like time, is money”  Finds the optimal solution for all data instances
* Problem: at certain time slots, there are no rooms available The greedy approach:
« Current situation: the allocation of events is still handmade and therefore « |s two orders of magnitude faster than the ILP approach
susceptible to optimization « Does not find an optimal solution.
* (Goal: reduce the number of rooms required « On average is within 2% of the optimal for the number of seated students
« Goal: possibility of adding new events without disrupting the existing and within 34% of the optimal for the room usage
distribution
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Fig 1: How to reorganize timetables for two rooms in order to obtain a more “compact” schedule.

What is a “compact” timetable ?
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Fig2: Two optimal timetables in terms of compactness, and two possible disruptions. r1
to r3 are rooms, t1 to t6 are time slots and |1 to 16 are events. The timetable (a) is better
for the disruption (c) and the timetable (b) is better for the disruption (d).

Solution

We propose two different approaches to optimize the space usage. Both
approaches were successfully tested with data sets from both campi of IST.
The two proposed approaches improve the quality of the hand-made solution
for both optimization criteria.
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We want to optimize the room occupation by determining the events allocated
to each room, while ensuring that the rooms have enough capacity to “seat” all
people. This approach will not change the schedule of the lectures, and
therefore avoids all curriculum based constraints. For more details see [2].

We propose a lexicographic optimization with the following optimization
criteria:

1. The number of students seated

2. The number of transitions

The result should improve the timetable in both criteria.
In order to obtain a solution we propose two different methods:
* Integer Linear Programming (ILP) using CPLEX [3]

« A greedy algorithm with a cost function that allows us to ensure that the
solution is within 63% of the optimal value [4]
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