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Hintergrund | Background

In our daily life, we are surrounded by multimodal, adaptive User Interfaces (UIs) everywhere. Thus,
SRI International (SRI)1 has developed the HCI framework bRIGHT (Senanayake et al., 2018;
Senanayake & Denker, 2019, 2022) that can be used for several use-cases. Among other things, User
Experience (UX) plays a central role here, specifically the user’s cognitive load due to visual stimulus
overload or the visual complexity of the User Interface (UI). To measure and quantify visual
complexity, different methods and approaches have been used in the past. One of the most promising
approaches is Image Compression (Donderi, 2006b; Forsythe, 2009). However, other approaches are
also being pursued by researchers. Rosenholtz et al. (2005) used Visual Clutter to quantify and
measure visual complexity. In a later paper, the authors combined and compared this approach with
other methods such as Feature Congestion, Subband Entropy, and Edge Density (Rosenholtz et al.,
2007). Recent research that is based on Deep Neural Networks and Machine Learning algorithms,
such as the work of Machado et al. (2015) or Fernandez-Lozano et al. (2019), also show promising
results. Yet, none of these approaches have been implemented in a running software to automatically
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measure a UI’s visual complexity.

Zielsetzung der Arbeit | Objective of this work

In cooperation with the SRI, the objective of this thesis is to investigate to what extent visual
complexity of a UI can be collected at runtime. Presumably, with a real-time complexity scale,
systems will be able to perform more adequate decisions for displayed data that in return results in a
better UX. For this purpose, it is necessary to evaluate and prioritize known methods from the
literature with respect to their efficacy and effectiveness. With the help of three preliminary studies,
the most promising method to be integrated into the bRIGHT framework will be verified. Thereafter, a
proof-of-concept (PoC) in the form of a web-based software prototype (HTML) will be implemented
and evaluated in a final study. The objective of the PoC is to (1) validate a developed conceptual
design of such automated measurement and (2) develop a first running code snippet of a method for
computing a visual complexity scale of the UI that can be built upon.

Konkrete Aufgaben | Tasks

In order to achieve these objectives, concrete steps and tasks have been defined beforehand, that are
listed in the following:

Literature review on different approaches to measure and quantify visual complexity
Evaluation of the most promising approach through three preliminary studies
Conceptual development of an automated measurement approach
Implementation of a PoC for the above-mentioned approach
Conducting a conclusive study to evaluate the automated measurement concept

Erwartete Vorkenntnisse | Prior Knowledge

UX-Design & -Research
Scientific work & writing
Web development
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