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Abstract

This thesis explores the intersection of Artificial Intelligence (AI) and User Experience (UX)
design, aiming to leverage AI capabilities to enhance the overall user experience design
process. The research included user interviews, data collection, and the usage of Al tools
to enhance efficiency. The collaboration with a company provided insightful information
and directed the research toward investigating Al capabilities in UX design. The study
clarifies the advantages of AT design tools, their impact on the UX design procedure, and the
possibility of further developments. It ends by introducing the ATUX app concept, which
provides a streamlined and collaborative approach to UX design. The results highlight
the significance of a balanced approach, where AI enhances rather than replaces human
creativity and invention. As Al technology develops quickly and is increasingly included in
design tools, this thesis offers a starting point for further study.
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1 Introduction
The core concepts of this thesis will be covered in this chapter.

1.1 Context

This thesis is conducted in the master’s design program at Linképing University and Toyota
Material Handling, located in Mjolby, is collaborating on this project.

1.2 Background

In recent years, technological advancement, and the rise of Artificial intelligence (AI) have
revolutionized many industries. The field of Al has transformed from a theoretical concept
to a practical application and is now deeply integrated into many parts of society. [6] The
developments that happened in early 2020 are the fourth wave of the technological revolution
which focuses on autonomy, generative and creative applications, where Al services act on
behalf of humans. [7] For instance, using machine learning algorithms that analyze user data,
companies can recommend new products based on the user’s preference and even assist them
in chatbots.

1.3 AiIm and goals

The purpose of this thesis is to explore the impacts of AI-powered tools on the user experience
design process. To achieve this aim, the thesis will begin by providing an overview of the
current state of the art in Al tools, their capabilities, and their limitations. The thesis will
then examine the ways in which AT tools have been used in design, and provide insights into
how designers can best leverage these tools in their design process.

In this research, I will delve into the world of AI image generation technology to gain a
comprehensive understanding of how it works. Through this exploration, I will be able
to realize the potential of Al image generation technology and how it can be utilized in
various design applications. Ultimately, this will contribute to a better understanding of
the capabilities and limitations of AI in the field of design. Incorporating Al into the design
process can provide significant benefits in terms of efficiency, automation, and insights. By
comparing the design process with and without the use of Al, I can identify the advantages
and disadvantages of utilizing Al in design.

1.4 Toyota material handlling

Toyota is widely recognized as one of the world’s largest and most influential vehicle manu-
facturers producing and selling automobiles and auto parts. Its three core business sectors
are the development, manufacture, and sale of passenger cars, minivans, and trucks, as well
as related accessories and services. Toyota also participates in the creation of intelligent
transportation systems. Lease agreements are among the financing solutions that the Fi-
nancial Services sector provides to Toyota dealers and customers. The All Others section
includes housing, telecommunications, and other business activities in addition to its auto-
motive operations. Kiichiro Toyoda began the business in 1937, and it is based in Toyota,
Japan.



Toyota has been recognized for its leadership in designing and selling hybrid electric vehicles,
such as the 1997 Toyota Prius. Today, the company sells over 40 hybrid car models globally.
(8]

Toyota Material Handling is a world leader in the materials handling business, with roots
in Japan. Approximately 4,000 people work in Sweden to design, manufacture, sell, and
service material handling products. Manual hand trucks to innovative energy solutions and
autonomous self-driving vehicles weighing up to 1.5 tonnes are among them. Toyota Material
Handling has offices in Sweden’s Mjolby, Gothenburg, and Stockholm. [9]

1.5 User experience design

User experience (UX) design is the process by which design teams create products that
provide meaningful and relevant experiences to users. User experience design involves the
entire acquisition and integration process of a product, including branding, design, usability,
and function. [10] Creating an experience entails not just making the software simple to use,
but also creating extra product-related experiences such as marketing campaigns, packaging,
and after-sales support. Ultimately, UX design is concerned with delivering solutions to
issues and needs. [11]

1.6 Research question

The use of Al in different industries has had both positive and negative effects, which has
raised curiosity about its potential impacts on the field of design. In this thesis, I aim to
explore the answers to the following questions related to the impact of Al on design.

-How can AT design tools influence the User Experience design process?

1.7 Deliverables

The project’s deliverables include:
-A Figma prototype illustrating the idea

-A project report that describes the research methodology, the process, and the outcomes.

1.8 Delimitations

The following limits have been specified in order to more precisely define the scope of this
project:

-The thesis will not be a functional application; rather, it will showcase the idea through a
Figma prototype.

-It is crucial to note that the field of artificial intelligence is continually growing, and this
research reflects the most up-to-date information available as of the end of April 2023.



2 Literature Review

In this chapter, the essential concepts presented in this thesis will be overviewed.

2.1 User experience design

User experience is a multidisciplinary discipline. UX designers come from a variety of
backgrounds, including graphic design, programming, psychology, and interaction design.
Designing for humans entails working with a broader scope in terms of accessibility and
supporting various possible users’ physical constraints, such as reading small text. [11]

While the typical activities of a UX designer may vary depending on the company they
work for or their project domain. However, they frequently include user research, persona
creation, building wireframes and interactive prototypes, and testing concepts. The majority
of UX designers employ some kind of user-centered work method, and they keep applying
their best judgment to the problem at hand until it is fully and effectively solved. [3]

Figure 2.1: Generated image by Midjourney
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2.2 Creativity in Arti cial intelligence

The implementation of artificial intelligence in creative practices has advanced recently.
They have achieved success in generating images, music, videos, or stories. However, since
creativity emerges from the complex interplay of conscious and unconscious cognitive pro-
cesses, the creativity of Al still has some limitations and cannot replace the human mind.
In addition, humans have a sense of purpose, meaning, sympathy, and emotional connection
that allows them to design products or services that inspire, provokes thought, and resonates
deeply with audiences. They may become far more capable and nuanced in the future or get
better at mimicking the style and form of human creativity, but human creativity will always
be needed to craft a vision, make depth meaningful connections, and design experiences that
touch hearts and minds. [12]

2.3 Arti cial intelligence in design practice

According to Aceto, Persico, and Antonio [13] and Lember, Brandsen, and Piret [14], digital
technology enables access to new data forms via smart devices, provides novel communica-
tion and information exchange methods, enables innovative data collection, analysis, and
decision-making via Al-based programs, cloud computing, big data analytics, and machine
learning, etc. The incorporation of technological tools in design practice has become in-
creasingly important in the modern era. Designers who leverage these tools are likely to
be more productive, efficient, and creative. As technology continues to evolve, it is crucial
for designers to stay up to date on the latest advancements to remain competitive in their
respective fields.

Professionals in the creative business frequently experience issues with technology that does
not operate as planned, resulting in project delays and inefficiencies. Any technology that
can minimize effort and handle tiresome chores, such as image search or learning new fea-
tures, is greatly sought after to boost productivity. The creative process includes several
iteration, adaptation, and process management phases, which are sometimes considered as
the most time-consuming aspects of the project. These jobs frequently require manual op-
erations that can be streamlined with the help of AI and machine learning, which creative
professionals regard as an area for major progress. To summarize, there is an increasing
expectation that technology will benefit the creative business by simplifying complex pro-
cedures and eliminating human work. [4]

AT systems today have narrow, specialized capabilities such as generating variations and
combinations within a limited scope. They can assist and enhance human creativity by
suggesting new ideas, patterns, text contents and providing sources of inspiration and stim-
ulation. With Al designers can automate some types of tasks, allowing them to focus on
more complex aspects of the design. It is essential to recognize that the use of Al in de-
sign also has its disadvantages. For instance, Al tools may not always reflect the designer’s
intention, leading to a loss of control or distraction.

Gaining an understanding of machine learning can aid us in navigating the complexities,
and capabilities of this technology.

11



2.4 Machine Learning

Machine learning is one of the approaches and subfields of artificial intelligence which can
be used in numerous fields. Machine learning has the ability to use computational methods
to learn from the analysis. These algorithms make use of data sets to identify and discover
patterns that can be used to develop and improve robots’ capacity for autonomous decision-
making.

Machines may form neural connections on several hierarchical data levels, similar to how the
human brain does. These networks have given rise to deep learning, a new branch of artificial
intelligence. [6] Machine learning offers advantages, but it also has substantial drawbacks,
such as the need for a large amount of data—particularly high-quality training data. [15].

2.5 Text to image generators

One area where Al is having a significant impact is in the creation and manipulation of
images. Al-powered image tools, such as generative adversarial networks (GANSs), style
transfer algorithms, and object detection models, have made it easier and faster to create
visually appealing and realistic images. The use of Al in UI/ UX design could have a lot of
benefits and drawbacks.

It not only reduces the amount of time and effort needed to be spent to create images, but it
has also enabled designers to explore new creative possibilities and generate realistic images
which is time-consuming or impossible to create manually.

Dall-E 2, Midjourney, Stable Diffusion and other text to image software are rapidly de-
veloping, and every month provide new features. Nowadays, it simply works by writing a
text as an input, and the output will be an image in a dictated style. Although the inputs
are usually simple, the outputs can be extraordinary, and even win the art competitions
award. [16]

Different models are used to generate images based on text prompts. The Generative Adver-
sarial Networks-based model (GAN) is one of the elementary model’s examples and DALLE-
2 is a newer model that benefits from contrastive Learning Image Pretraining (CLIP) and
diffusion models. Even though errors may occur in some cases such as generating graphics
with text or photorealistic human faces, it still creates aesthetic, accurate, and relatively
creative pictures. [17]

At a more specific level, the utilization of diffusion-based techniques in text-to-image gen-
erators has garnered significant attention and interest across diverse fields. The process of
diffusion involves providing artificial intelligence (AI) with a reference object, such as an
image, along with contextual information that humans associate with it (such as ”this is a
black cat”). Subsequently, the diffusion algorithm introduces random alterations or "noise”
to the image gradually, until the original image becomes indistinguishable. [16]

Image generators are Al models that are trained to create images from scratch, based on
patterns and data they have learned from a dataset. To create an image, an image generator
starts with a random set of values, and then iteratively adjusts these values based on the
patterns it has learned from the dataset. The generator can also incorporate feedback from
a user or a target image to further refine the generated image.

The process of creating an image using an image generator involves several steps, including
encoding, synthesis, and decoding. During the encoding phase, the generator maps an input
signal, such as a random set of values, to a higher-dimensional space where it can better
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capture the features and patterns of the target dataset. In the synthesis phase, the generator
uses this encoded information to create a new image. Finally, during the decoding phase,
the generator maps the synthesized image back to its original, lower-dimensional form.

Image generators, also known as generative models, are Al algorithms that create new dig-
ital images based on patterns and features that they learn from existing images. These
algorithms consist of two main components: a generator and a discriminator. The generator
is responsible for creating new images based on random noise input that is fed into the algo-
rithm. The discriminator, on the other hand, evaluates the generated image and compares
it to the original image to determine whether it is real or fake.

The generator is trained through a process called backpropagation, where the algorithm
adjusts its internal parameters based on the feedback received from the discriminator. As
the generator becomes more skilled at creating realistic images, the discriminator becomes
better at detecting fake ones.

Over time, the generator learns to create increasingly realistic images by mimicking the
patterns and features of the original images. These generated images can then be used for
a variety of purposes, such as creating new visual designs, improving image editing tools, or
even generating realistic synthetic images for scientific research.

Given that text-to-image applications rely heavily on datasets containing large numbers of
images and associated text for their model development, it is pertinent to inquire about
the origins of these images. While the origins of such images may be unclear for certain
programs, in several cases, known sources of these images raise ethical concerns. [16]

13



3 Method

This section outlines the methodology employed in this thesis and the methods that were
used.

3.1 Methodology

The methodology employed in this research was Research Through Design (RTD), which
involved conducting semi-structured interviews, focus group sessions, and workshops to ad-
dress the research question. Artificial intelligence was studied, and existing tools that sup-
port design practices were experimented with. Throughout the research process, ideas were
prototyped, tested, and iteratively developed to improve their quality.

3.1.1 Research through design

Research through Design (RtD) is an approach to research that involves using design actions
as part of the knowledge generation process. This means that investigating, iterating, and
evaluating concepts are integrated into the research process, leading to knowledge contribu-
tion. [18]

3.1.2 Design framework

The Double Diamond design process was introduced by the Design Council in 2004 and has
since been widely adopted. This framework provides a structured approach for designers to
follow and consists of two diamonds, each representing a different phase of thought: divergent
thinking (exploring the issue extensively) and convergent thinking (focusing on a particular
approach). The design process is broken down into four distinct phases, which are organized
within the two diamonds: Discover, which involves investigating and determining user needs
(divergent thinking), Define, which involves connecting findings to the problem (convergent
thinking), Develop, which involves generating potential solutions (divergent thinking), and
Deliver, which involves selecting the best solution and putting it into action (convergent
thinking). [1]

The Design Council introduced an updated innovation framework in 2019, which replaced
its previous Double Diamond model. The new framework features four key concepts that are
crucial to consider during the design process. Unlike the linear nature of the old model, this
updated version outlines 12 potential iterations and highlights the importance of a human-
centered approach to design. Additionally, the framework underscores the value of using
visual communication techniques and prioritizing cooperation and co-creation throughout
the design process. [2]

14



DESIGN
PRINCIPLES

1. Be People Centered
2. Communicate (Visually & Inclusively)
------------- 8 3. Collaborate & Co-Create
= 4. Iterate, Iterate, Iterate

CHALLENGE o OUTCOME

METHODS
~~~~~~~~ BANK

Explore, Shape, Build

Figure 3.1: Framework for innovation [1] adapted from Double diamond by design council [2]

3.1.3 Secondary research

To conduct this research, sources such as academic journals, trade publications, market
research reports, and online resources are reviewed and studied to gain a comprehensive
understanding of the field.

3.1.4 Web based survey

Online surveys are one approach to gathering data online which has become increasingly
popular due to their various benefits, including time efficiency, cost-effectiveness, and the
ability to reach a larger and more diverse pool of respondents globally. These surveys can be
distributed via email, social media, or embedded into websites, making them easily accessible
to a wide audience. They are particularly useful for collecting specific data from a targeted
group of people, such as their preferences, opinions, behavior, or factual information. [19]

To achieve this project’s goal, I conducted a web-based survey to gather additional informa-
tion from other members of Toyota’s design team about their attitudes toward Al tools and
their impacts on UX design. Although the number of responses to the web-based survey
was minimal, the insights collected from the survey were important in giving me a deeper
knowledge of Toyota’s design team’s perspectives on Al technologies and their impact on UX
design. The responses assisted me in identifying potential areas of concern and skepticism,
as well as opportunities and potential benefits that might be realized by incorporating Al
into the design process. Furthermore, survey respondents have emphasized the need for ad-
ditional exploration and research into some critical areas connected to Al in UX design. The
extent to which AT tools can increase the effectiveness and efficiency of the design process is
one of these topics, as are ethical considerations, and the possible effects of Al on creativity
and innovation in the design process.
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3.1.5 Interview

Interviews are a useful means of gathering diverse information on a particular topic, including
the interviewee’s personal opinions, perceptions, and attitudes, as well as their background
knowledge or specialized expertise on the subject. It is not uncommon for interviews to
encompass both types of information. The flexibility of this method and the level of control
that the interviewer can exert over the respondent’s answers may vary depending on the
situation. [20]

Semi-structured interviews follow a guide with predetermined questions, but the interviewer
may ask follow-up questions to gather additional information based on the interviewee’s
responses. This approach allows for an in-depth comprehension of the data gathered. [20]

To accomplish the goal of this project, I conducted a series of semi-structured interviews
with four individuals, each from a different professional background. The first interviewee
was a Senior UX designer employed by Toyota. The second interviewee was a junior visual
designer who actively utilizes Al tools in his work. The third interviewee was a deep learning
expert. The final interviewee was a mid-senior product designer who has been actively and
curiously working with image generators for around one and half a years.

3.1.6 Focus group

Focus groups are a popular qualitative research technique in the field of design for collecting
information from a group of people. A focus group is a ”semi-structured group interview
process that allows for a more interactive and exploratory discussion on a particular topic.”
Focus group participants are often chosen based on particular criteria and requested to
discuss their thoughts, impressions, and experiences on the research issue. The approach
can offer a plethora of data on how customers engage with a product or service, as well
as insights into their requirements and preferences, making it particularly helpful in design
research. Focus groups allow designers to better understand their target audience. [21]

To achieve this project’s goal, we conducted a focus group study with two design students
in the first year of their master’s to draw the usual design process and figure out their
mindset about Al tools. The feedback we received from the design students allowed us to
make adjustments where necessary and ensure that it was tailored to meet the needs and
expectations of the target audience. Overall, this was a valuable experience that helped us
to identify any potential issues and refine our approach.

3.1.7 Workshop

Workshops are a design study technique that can be used to gather information and partic-
ipant insights. Workshops have been a popular way of doing design research because they
may give both researchers and participants a collaborative and participatory setting. It can
be organized in a variety of ways and can include a variety of tasks like idea generation,
prototyping, and testing. The objective is to involve participants in the design process and
to establish a forum for honest and helpful discussion. [22]
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4 Research process

4.1 Discover

During the discovery phase, I examined the available Al tools that support design practices,
made a list of them all, and categorized them according to the design practices that each tool
mostly supports. Meanwhile, I delved into researching the UX design process by running a
workshop with design students and doing secondary research to explore how Al tools could
be integrated into the process and what their impact might be.

4.1.1 Exploring current Al tools in design

I ran several experiments in numerous ways of prompting to identify the differences between
various image generators and design tools. The purpose was to determine their distinguishing
features, strengths, and limitations. Some of the tools I utilized in my research are listed in
the table. I've also added a number of images that were produced from a single prompt in
different models.

Tool name Description Key features

A tool for generating realistic Capable of generating a wide range
images of images

Midjourney

A tool for generating realistic
images using Al and machine
learning algorithms

Realistic image generation with a
user-friendly interface

Dream studio

A tool for generating realistic Capable of generating a wide range
images of images

Playgroundai

images

Dall-E 2 An Al model developed by OpenAl | Capable of generating a wide range
for image creation of images
BlueWillow A tool for generating realistic Able to create different scenes

from an input

Stable Diffusion

A tool for generating high-quality
images using diffusion models and
machine learning algorithms

Capable of generating a wide range
of images

17

Figure 4.1: List of text to image generators
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Figure 4.2: generated image by Gencraft, prompt: a futuristic design studio, innovative,
working with Al tools::5, creative tools on the desk::2, glass walls, with natural light, cozy,
green::3, warm, eloquent —no allwhite
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Figure 4.3: generated image by Dall.E2, prompt: a futuristic design studio, innovative,
working with Al tools::5, creative tools on the desk::2, glass walls, with natural light, cozy,
green::3, warm, eloquent —no allwhite
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