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Project Description:

Sports leagues are big businesses and earn millions of pounds around the world. In
the UK, the Premier League is the biggest sports league earns a lot through all of its
avenues of revenue such as TV rights etc. One of the key things that determines the
income levels is the schedule which teams play. One of the reasons the schedule is
important is to keep things fair because teams do not want to travel too excessively
and face a team that is on a home stand therefore have the significant advantage
due to having better player fatigue. But it is not only to make things fair but also
interesting, no rights holder wants to pay large sums to get unattractive teams
playing on a prime date for example the boxing day fixture in the Premier League.
Not only these but the main source of income for the leagues, the fans, are also
affected by the schedule of a league therefore this poses to be an interesting as well
as a potentially useful problem.

The Travelling Tournament Problem is a sports scheduling problem in which given a
set of teams we have to output a double round robin tournament such that the travel
distance is minimized given that the length of each home stand and road trip is at
least L and at most is U (L and U inclusive). A double round robin tournament is a
competition format in which each contestant meets every other participant twice. The
length of the home stand or road trip refers to the amount of home games or away
games that occur in a row.

| am interested in the classic TTP which also contains an additional constraint which
is that there are no repeaters, meaning that there are no teams i, j such that i plays
atj and j plays at i in the next time slot. [1]

In this project, | will be doing some background research on existing solutions of this
problem and then implement a solution by myself and evaluate it against some
benchmarks proposed.

Aims and Obijectives:

Overall aim: To understand the literature behind the Travelling Tournament Problem
and solve it using an appropriate optimisation algorithm.
Objectives:
1. Gain a good understanding of the literature surrounding the travelling
tournament problem.
2. Implement a substantial solution to the problem with a significant independent
contribution.
3. Evaluate it against benchmarks proposed in [1] or other appropriate
benchmarks.
4. Complete the final report on TTP including my results and conclusions.



One of the risks with achieving the objectives may be that | may not be able to
complete implementing a solution by myself because of the difficulty of implementing
the optimisation algorithm or time pressure. A mitigation of this risk is that | could just
implement a simpler solution e.g an algorithm that is easier.

Another possible risk is that the algorithm may take a long time to run on the test
data and | am unable to get enough results for evaluation in time. A mitigation for this
could be that | evaluate the algorithm on a smaller data set.

| see no other risks.

Feasibility:

The project requires no ethical approval.

No legal issues.

All the data that will be used for testing will be from sources that have made it freely
available online.

Work Plan:

| will have a biweekly meeting with my supervisor but will have a meeting with my
supervisor on any other week if urgent.
The work plan is likely to change throughout the semester as | progress and | might
have to work iteratively therefore the work plan will not be as rigid as given here.
Work plan:
Week 1 - Initial plan

e Deliverable: submit initial plan (3/02)
Week 2 - Start research and literature review

- Read relevant papers that provide an overview of TTP.

- Read relevant papers that use many different optimisation algorithms to solve

the TTP.

e Milestone: Gain broad understanding of literature surrounding the TTP.
Week 3 - Research a specific optimisation algorithm and pick which one to
implement

- Read academic papers that implement a specific technique to solve the TTP.

- Find and get appropriate data for implementation and testing.

e Milestone: Identify which optimisation technique to implement.

Week 4-6 - Implement the solution.

- Design the algorithm based on the chosen optimisation technique.

- Implement a basic version of the algorithm.

- Add each constraint one-by-one and amend the algorithm to solve for that

constraint.

e Deliverable: Implementation of algorithm that solves for all constraints.
Week 7-9 - Gather results and evaluate it on the benchmarks

- Run the algorithm on relevant test data sets and gather results.



- After gathering results, compare them to the benchmark and see if the
algorithm performs better or worse.

- Discuss why the algorithm performed better or worse and what could have
been done to make it better, what went wrong or right.

e Milestone: Analysis of the implementation, its performance and comparison
with the benchmarks.
Week 10-12: Final report

- Write up all background, implementation and evaluation details.
e Deliverable: Submit final report (8/05)
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