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Abstract

This article investigates the potential of artificial intelligence (Al) in optimizing interface
design to enhance task completion time across various types of interfaces. By examining
the characteristics, strengths, and weaknesses of each interface type and the potential
integration of AI, we aim to provide insights into how Al can be leveraged to improve user
experience and task efficiency. We will discuss the influence of Al on Graphical User
Interfaces (GUIs), Command Line Interfaces (CLIs), Voice User Interfaces (VUIs),
Gesture-based Interfaces, Haptic Interfaces, and Mixed Reality Interfaces (Augmented
Reality and Virtual Reality). Through a review of existing research and case studies, we
explore the current state of Al integration in interface design and future opportunities for
enhancing task completion time and overall system usability.
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1. INTRODUCTION

The rapid development and adoption of artificial intelligence (Al) across
various industries have opened up new opportunities for innovation and
optimization in the field of interface design. As users increasingly rely on digital
platforms for communication, work, and entertainment, the need for efficient and
user-friendly interfaces becomes paramount. Interface design plays a crucial role
in determining the effectiveness and usability of digital systems, with task
completion time being a key metric in evaluating overall user experience.

In this article, we aim to examine the potential of harnessing Al technologies
to optimize interface design, focusing on the impact of Al integration on task
completion time across different types of interfaces. The growing presence of Al
in interface design has led to the emergence of smart, adaptive, and context-aware
systems that can cater to the unique needs and preferences of individual users. By
providing personalized and intelligent solutions, Al-driven interfaces can enhance
the user experience, streamline task completion, and improve system efficiency.
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To gain a comprehensive understanding of the potential of Al in optimizing
interface design, we will first discuss the characteristics, strengths, and
weaknesses of various interface types, including Graphical User Interfaces
(GUIs), Command Line Interfaces (CLIs), Voice User Interfaces (VUIs), Gesture-
based Interfaces, Haptic Interfaces, and Mixed Reality Interfaces (Augmented
Reality and Virtual Reality). We will then explore the current state of Al
integration in these interfaces, drawing upon existing research and case studies to
highlight the ways in which Al technologies are being employed to enhance task
completion time and overall usability.

In doing so, we aim to provide insights into the future of interface design,
demonstrating the potential of Al technologies to revolutionize the way users
interact with digital systems and facilitate more efficient, enjoyable, and
productive user experiences. By examining the impact of Al on various interface
types, this article contributes to the growing body of research on the role of Al in
enhancing the usability and effectiveness of digital systems, offering valuable
insights for designers, developers, and researchers alike.

2. MATERIALS AND METHODS

The main research questions addressed in this study are: 1) How do different
types of interfaces affect task completion time? 2) How does the type of user
interface affect task completion time for different types of tasks and users? 3) How
does the type of user interface affect task completion time in different contexts?
These questions were investigated through a comprehensive literature review,
case study analysis, and comparative assessment of the potential impact of Al in
optimizing interface design. By examining the characteristics, strengths, and
weaknesses of each interface type and the potential integration of Al, we aim to
provide insights into how Al can be leveraged to improve user experience and task
efficiency across different interface types and contexts.

Literature Review

A comprehensive literature review was conducted to gain an understanding
of the current state of Al in interface design and its impact on task completion
time. We explored scholarly articles, conference proceedings, and industry reports
to identify relevant research on Al applications in interface design, as well as
studies focused on the evaluation of task completion time across different types
of interfaces. The literature review provided insights into existing Al techniques,
tools, and platforms employed in interface design, and highlighted the strengths
and weaknesses of each interface type concerning task completion time.

Case Study Analysis

To further assess the real-world impact of Al integration in interface design,
we examined a selection of case studies that demonstrated the application of Al
technologies in various interface types. These case studies showcased successful
Al implementations in GUIs, CLIs, VUIs, Gesture-based Interfaces, Haptic

169



EUFIRE 2023

Interfaces, and Mixed Reality Interfaces. We analyzed the case studies to
understand how Al-driven solutions contributed to improved task completion
time, user satisfaction, and overall system usability.

Comparative Assessment

Using the insights gained from the literature review and case study analysis,
we conducted a comparative assessment of the impact of Al on task completion
time across different interface types. This assessment aimed to evaluate the
potential benefits and challenges of Al integration in each interface type, and to
identify the areas where Al-driven solutions could have the most significant
impact on task completion time and user experience.

Data Collection and Analysis

To support our findings, we collected data from the literature review and case
studies, focusing on task completion time metrics and Al-driven improvements in
interface design. This data was analyzed to identify trends, patterns, and
correlations between Al integration and task completion time improvements
across various interface types.

By employing these materials and methods, we were able to systematically
explore the potential of Al in optimizing interface design and its impact on task
completion time across different interface types. This approach allowed us to draw
informed conclusions and provide valuable insights into the future of Al-driven
interface design.

3. RESULTS

How do different types of interfaces affect task completion time?

The different types of interfaces can affect task completion time. Hu and
Ning (2016) found that smaller icon size and icon color can negatively affect task
completion time. Tessier, Ura and Miyata (2016) found that tangible interface
geometry can affect task completion time. Zhou et al. (2022) found that shorter
task completion time, more equal distribution of line of sight, visual focus closer
to the login button, and average EEG amplitude changes can all positively affect
task performance in older adults. Mazmela, Lasa and Agirre (2019) found that a
poor TTF value can lead to high task execution times and error rates. Therefore,
interface design can affect task completion time, and designers should be aware
of these effects when designing interfaces.

How does the type of user interface affect task completion time for
different types of tasks?

The type of user interface affects task completion time for different types of
tasks. Song, Liu and Liu (2018) found that task type and users' cognitive style had
significant effects on users' searching, reading, writing process. Mazmela, Lasa
and Agirre (2019) found that the digital solution analysed does not offer the
necessary fit to obtain satisfactory results in terms of individual performance. Liu,
Song and Hansen (2021) found that users generally experienced three sub-

170



EUROPEAN FINANCIAL RESILIENCE AND REGULATION

processes during task completion process: exploration, accumulation and
composition/reporting. Thielsch, Haines and Flacke (2019) found that interface
aesthetics had no significant effect on user performance in terms of accuracy and
response time. However, from a practical perspective aesthetics still should be
considered due to its positive effects on subjective perceptions of users.

How does the type of user interface affect task completion time for
different types of users?

The type of user interface affects task completion time for different types of
users. Song, Liu and Liu (2018) found that task type and users' cognitive style had
significant effects on users' searching, reading, writing process. Gajos and
Chauncey (2017) found that higher need for cognition is correlated with increased
utilization rates, while higher extraversion is negatively correlated with utilization
rates.

How does the type of user interface affect task completion time in
different contexts?

Thielsch, Haines and Flacke (2019) found that interface aesthetics had no
significant effect on user performance in search, creative, and transfer tasks.
However, Chen and Chen (2020) found that participants using the smaller
overview interface performed significantly better than those using the larger
overview interface in the most difficult task.

Case studies: How Al has been utilized in interface designs to improve
task completion time and user experience

We present four case studies that demonstrate how Al has been utilized in
various interface designs to improve task completion time and user experience:

Graphical User Interfaces (GUIs) - Adobe Sensei

Adobe Sensei is an Al-powered feature integrated into Adobe Creative Cloud
applications, such as Photoshop and Illustrator. By using machine learning and
deep learning algorithms, Adobe Sensei enhances the GUI of these applications,
making it easier for users to find the right tools, optimize their workflows, and
quickly complete tasks. The Al-driven features, such as content-aware fill and
automatic image selection, significantly improve task completion time for users.

Voice User Interfaces (VUIs) - Amazon Alexa

Amazon's Alexa is a voice-activated Al assistant that enables users to interact
with various devices and services using natural language commands. Alexa's VUI
is designed to understand and process voice commands accurately and efficiently,
allowing users to complete tasks quickly and effortlessly. The continuous
improvement of Alexa's natural language understanding capabilities through Al
and machine learning helps reduce the task completion time for users.

Gesture-based Interfaces - Google's Project Soli

Project Soli, developed by Google ATAP (Advanced Technology and
Projects), is a gesture-based interface technology that uses radar sensors to capture
and interpret human hand gestures. The system leverages Al and machine learning
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algorithms to recognize and process gestures accurately, providing a seamless and
intuitive way for users to interact with devices. The integration of Al allows for
continuous improvement of gesture recognition, potentially leading to faster task
completion times.

Mixed Reality Interfaces - Microsoft HoloLens

Microsoft's HoloLens is a mixed reality device that combines augmented
reality and virtual reality, enabling users to interact with digital content in a three-
dimensional space. The device uses Al to understand the user's environment and
gestures, providing a more intuitive and efficient way to complete tasks. The Al-
driven spatial mapping and object recognition capabilities of HoloLens allow for
seamless interaction with digital content, reducing task completion time and
improving user experience.

These case studies demonstrate the potential benefits of integrating Al into
various interface designs to enhance user experience and improve task completion
time. As Al continues to evolve, we can expect further advancements in interface
design and more efficient task execution across different interface types.

The results of our research, which combined a comprehensive literature
review, case study analysis, and comparative assessment, revealed several key
findings regarding the potential of Al in optimizing interface design and its impact
on task completion time across different interface types.

Al-driven improvements in GUIs

Our analysis showed that Al technologies, such as machine learning and
natural language processing, have contributed to significant improvements in GUI
design. By enabling more personalized and context-aware interfaces, Al-driven
GUIs demonstrated reduced task completion time and enhanced user satisfaction.
Examples include intelligent content recommendations, adaptive layouts, and
personalized interface elements that cater to individual user preferences and
behavior.

Enhanced efficiency in CLIs

The integration of Al in CLIs has led to the development of intelligent
command interpreters and predictive text suggestions, resulting in improved task
completion time. These advancements have streamlined the user experience by
reducing input errors and facilitating faster command execution, particularly for
expert users who are well-versed in CLI usage.

Improved performance in VUIs

The application of Al in VUIs, particularly in speech recognition and natural
language understanding, has substantially improved their performance and
usability. These advancements have enabled more accurate voice input
recognition, reducing the number of errors and contributing to faster task
completion time. Additionally, Al-driven context-awareness in VUIs has
facilitated more efficient user interactions by anticipating user needs and
providing relevant information or suggestions.
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Enhanced user experience in Gesture-based Interfaces

Our research indicated that Al-driven gesture recognition has significantly
improved the accuracy and responsiveness of gesture-based interfaces. This
improvement has led to more intuitive and seamless user interactions, resulting in
reduced task completion time and a more enjoyable user experience.

Increased precision in Haptic Interfaces

The integration of Al in haptic interfaces has enabled more accurate force
feedback and tactile sensations, allowing users to interact with digital systems
more precisely and efficiently. This increased precision has contributed to
improved task completion time, particularly in applications that require fine motor
skills or detailed manipulation.

Immersive experiences in Mixed Reality Interfaces

Our findings revealed that Al has played a pivotal role in enhancing the
realism and interactivity of mixed reality interfaces, including both augmented
reality and virtual reality systems. Al-driven improvements in object recognition,
spatial mapping, and real-time rendering have contributed to more immersive
experiences and faster task completion times in various applications, ranging from
gaming and entertainment to professional training and simulation.

Overall, our results demonstrated that the integration of Al technologies has
significantly impacted task completion time across various interface types. By
enabling more efficient, personalized, and context-aware interactions, Al-driven
interface design has the potential to revolutionize the way users interact with
digital systems and enhance overall user experience.

4. CONCLUSIONS

Our research investigated the potential of Al in optimizing interface design
and its impact on task completion time across different interface types, including
Graphical User Interfaces (GUIs), Command Line Interfaces (CLIs), Voice User
Interfaces (VUIs), Gesture-based Interfaces, Haptic Interfaces, and Mixed Reality
Interfaces (Augmented Reality and Virtual Reality). Through a combination of
literature review, case study analysis, and comparative assessment, we identified
several key findings regarding the role of Al in interface design.

Overall, our results indicated that the integration of Al technologies has
significantly impacted task completion time across various interface types. Al-
driven interface design has enabled more efficient, personalized, and context-
aware interactions, resulting in reduced task completion time and improved user
experience. These improvements have been particularly pronounced in GUIs,
VUIs, Gesture-based Interfaces, Haptic Interfaces, and Mixed Reality Interfaces.

Our analysis revealed that Al-driven improvements in GUI design have
enabled more personalized and context-aware interfaces, resulting in reduced task
completion time and enhanced user satisfaction. Similarly, Al integration in VUIs
has led to more accurate voice input recognition, facilitating faster task completion
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time and improved performance. In gesture-based interfaces, Al-driven gesture
recognition has significantly improved accuracy and responsiveness, leading to
more intuitive and seamless user interactions. Additionally, the integration of Al
in haptic interfaces has enabled more accurate force feedback and tactile
sensations, contributing to more precise and efficient interactions.

Our research also highlighted some challenges in the integration of Al in
interface design, such as privacy concerns, the potential for bias, and the need for
ethical considerations in Al-driven decision-making. Addressing these challenges
will be crucial in realizing the full potential of Al in interface design.

In conclusion, our research provides valuable insights into the potential of Al
in optimizing interface design to enhance task completion time and improve
overall system usability. By leveraging Al technologies, interface designers can
create more efficient, intuitive, and context-aware systems that cater to the unique
needs and preferences of individual users. As Al continues to evolve, its impact
on interface design is likely to grow, leading to new opportunities for innovation
and optimization in the digital realm.
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