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1 Introduction

Process mining offers organizations the possibility to better understand how internal processes work [1].
Process mining consists of algorithms that analyze logs produced by the organization’s systems to discover
process models that illustrate how products and services are created. Those models are aimed at giving
insights for optimizing those processes and, therefore, reducing costs and increasing productivity.

Process mining is gaining traction in industry. Gartner published a market guide for process mining in
2018 that included several common use cases for process mining and an overview of current vendors [2].
However, to our knowledge, process mining uses only combinatorial algorithms and we see great potential
for algorithms based on machine learning and artificial intelligence.

In this thesis, we approach the field of process mining from a machine-learning perspective. We shall
develop a probabilistic process miner that, in contrast to the current state of the art, produces probability
distributions over process models rather than producing actual models. Moreover, we shall develop model
validation techniques for process mining.

2 Objective

This thesis aims to investigate the following:

1. Maximum-likelihood approaches for process mining.

2. Bayesian approaches for process mining.

3. Deterministic annealing approaches for process mining.

4. Model validation techniques for process mining.

3 Tasks

• Become familiar with the current state of the art in process mining, e.g. [3][4][5].

• Propose and justify a model validation technique for process mining.

• Propose a maximum-likelihood approach, a Bayesian approach, and/or a deterministic annealing
approach for process mining.

• (Optional) Propose a universal approach for mining processes, DCR graphs, and automata.

• Conduct experiments on realistic process mining scenarios.
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4 Deliverables

• At the end of the second week, a detailed time schedule of the project must be given and discussed
with the supervisor.

• At the end of the project a presentation of 30 minutes must be given during an Infsec group seminar.
It should give an overview as well as the most important details of the work.

• Software and configuration scripts must be delivered to the supervisors.

• A final report consisting of an introduction, a discussion on the related work, presentation of main
contributions, and experimental results. Three copies of this report must be delivered to the super-
visor.
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