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Context
Program characteristics such as bug locations or software quality attributes are hard to determine without manual reviews. However, there exists evidence that software analysts already
build a strong hypothesis based on their first impression of the code. When analyzing and
labeling source code [1,2], several experts confirmed they have been able to get an accurate
intuition of the quality of a code snippet by looking at a visual representation of its overall structure, without going into syntactic or semantic detail. This applies in particular to assessments
about the complexity and understandability of code. In this study, we try to mimic this process
by training machine learning algorithms on images of source code. In a first pre-study, we found
encouraging first results using Neural Networks [3,4] and Support Vector Machines.
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Goal
The goal of the thesis is to investigate the use of image classification for software quality
prediction. The student researches image classification algorithms that are promising for
this task and implements them prototypically. Furthermore, the student examines related
literature and identifies applicable, state-of-the-art data preprocessing techniques to aid image
classification. In particular, the main challenge in this domain is the small size of the available
data sets. Thus, data augmentation techniques and the creation of further, artificial data points
are worth investigating. Other measures include determining the optimal image size or used
color themes. Eventually, the performance of the approaches is evaluated with either open
source projects or example code provided by the industry partner.
This research is going to be conducted in cooperation with itestra GmbH. If you are interested
in this topic, please follow the application instructions below.

Working Plan
1. Familiarize yourself with both image classification and software quality assessments
2. Research which image classifiers and preprocessing techniques are applicable for quality
prediction
3. Implement these approaches prototypically
4. Evaluate which algorithms and configurations perform best to predict certain quality
attributes
5. Record the studies, results, findings and the engineering approach in form of a thesis

Deliverables
• Source code of the implementation.
• Technical report with comprehensive documentation of the implementation, i.e. design
decisions, architecture description, API description and usage instructions.
• Final thesis report written in conformance with TUM guidelines.
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