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Abstract. We introduce the clustering method based on the “No Colli-
sion Principle”, which avoids all hard constraint violations by construc-
tion.
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Description

The goal of the “No Collision Principle” is to solve the timetabling problems of
track 2 specified in [1]. Some additional definitions has to be done:
A “cluster” cj is a group of events linked to a timeslot tj . The algorithm avoids
hard contraint violations (collisions) within every cluster by construction. One
week will be described by the “cluster-array” {cj | c = 1..45}.
A “raster-collision” occurs if an event is assigned to one of its forbidden timeslots.
The “No Collision Principle” [6] works as follows:

Step 1 Put n events into a starting-array A randomly.
Step 2 Correct the order of the events in A with a bubblesort-alike algorithm to

prevent order collisions where we have to assume that the events have a
cycle free order-graph.

Step 3 For every event ei in A get all available timeslots:
{tj | j = m..n, m ≥ 1, m ≤ n, n ≤ 45}. They will be used in the next
step. Some timeslots could be unavailable because of a predefined raster and
some timeslots are unavailable, because of a predefined order. This order is
calculated only from the events which are already in the cluster array.

Step 4 For every calculated timeslot tj of event ei try to insert the event into the
cluster cj , which is empty at the beginning. If it is not possible to assign1

a room to the event or if there are person collisions, the algorithm tries the
next timeslot. Otherwise the algorithm adds the event to the cluster, assigns
the room to the event and proceeds with the next event ei+1, i.e. it continues
with step 3. It goes to step 5, if no such event exists.

1 with the Hungarian Algorithm described e.g. in [2] or with a faster approach [3]
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Step 5 Try to add the unplaced events into the cluster array where the algorithm
tries to change the start time of every colliding event recursively until a
maximal depth (e.g. 4) is reached. If this moving fails, the event stays in the
unplaced array.

Step 6 Calculate the percentage p with p > 0, p < 1 which will be used in step 8. p
depends on the previous iteration(s) and on the current solutions‘ hard and
soft constraints2. This calculation based on a highly dynamic “Simulated
Annealing and Heating” to avoid being trapped in local minima.

Step 7 Choose the current solution as the new local optimum, if it has less unplaced
events u than the best solution determined so far or - if u is zero - compare
the soft constraints. Stop if there are no hard and soft constraints.

Step 8 Randomly put p · n events from the cluster array back to the starting-array
A. Go to step 2, if we have enough time otherwise stop.

Summary

The “No Collision Principle” was applied successfully to the given datasets [1].
All hard constraint violations could be removed and a mean value of the soft
constraint violations under 1600± 600 was reached for the provided 16 datasets
within the limited time.
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2 Starting from p = 0.2


