
1 
 

 

 

Thesis  

AI tools to support Design activities and Innovation processes 

 

Students Name 

Mohammad Amin Ghorbani 

 

Institution 

Politecnico di Torino 

 

Course 

Engineering and Management 

 

Date 

December 2024 

 



2 
 

 

  



3 
 

 

Table of Contents 

Abstract ........................................................................................................................................... 6 

CHAPTER 1: INTRODUCTION ................................................................................................... 7 

Statement of the problem ............................................................................................................ 7 

The need for artificial intelligence ........................................................................................... 8 

Research questions ...................................................................................................................... 8 
Rationale for the choice of research questions ........................................................................ 9 

Objectives .................................................................................................................................... 9 

Rationale for selected Objectives .......................................................................................... 10 

Methodology ............................................................................................................................. 12 
Explanation of main results ....................................................................................................... 12 

Thesis structure ......................................................................................................................... 13 

CHAPTER 2: LITERATURE REVIEW ...................................................................................... 15 

Autonomous tools and design: a triple-loop approach to human-machine learning ................. 19 
New design practices ................................................................................................................. 20 

Framing .................................................................................................................................. 20 

Evaluation .............................................................................................................................. 20 

Adjustment ................................................................................................................................ 21 
The cognitive costs and benefits of automation ........................................................................ 22 

Cognitive technologies: The design of joint human-machine cognitive systems ..................... 23 

Hypothetical computer consultant ............................................................................................. 24 

Joint cognitive systems.............................................................................................................. 24 
Levels of automation during the years ...................................................................................... 25 

Intelligent Designer: A computational method for automating window design in buildings ... 26 

Application potentials of artificial intelligence for the design of innovation processes ........... 27 

Artificial intelligence and its impact on labor relations in Estonia ........................................... 28 

COVID-19 influence and future perspectives of artificial intelligence on the labor market .... 29 
The Benefits and Challenges of ChatGPT: An Overview......................................................... 30 

An era of ChatGPT as a significant futuristic support tool: A study on features, abilities, and 
challenges .................................................................................................................................. 31 

Features and abilities of ChatGpt .............................................................................................. 33 

Challenges of ChatGpt .............................................................................................................. 34 



4 
 

 

Issues in modeling the interaction between humans and automation: Assumed aspects of 
automation level and type frameworks ..................................................................................... 35 

The Decline of Architects: Can a Computer Design Fine Architecture without Human Input?
 ................................................................................................................................................... 38 

Ai and the future of machine design ......................................................................................... 39 
The Dematerialization of the Designer in an Age of Automation and its Impact on Graphic 
Design........................................................................................................................................ 40 
Example Case Studies of Impact of Artificial Intelligence on Jobs and Productivity .............. 40 

Case Study: AI-Enhanced Furniture Design - The Elbo Chair ............................................. 41 

Case Study: AI-Enhanced Aeronautical Engineering Design - Crew-Cabin Partition ......... 41 

Case Study: Building Architecture Design Building Design and Aesthetics ........................ 42 
Creativity as Computation: Teaching Design in the Age of Automation ................................. 43 

Roles of Artificial Intelligence in Design Science Research in Information Systems .............. 44 

A Study on the Roles of Designers Co-Evolving with Tools ................................................... 45 

Gaps in research ........................................................................................................................ 46 
Selected gaps ............................................................................................................................. 47 

New research questions ............................................................................................................. 47 

Selected research questions ....................................................................................................... 48 

CHAPTER 3: METHODOLOGY ................................................................................................ 49 
Research design ......................................................................................................................... 49 

Method of data collection .......................................................................................................... 50 

Sampling strategy ...................................................................................................................... 50 

Justification for choice of methodological ................................................................................ 50 

CHAPTER 4: RESULTS .............................................................................................................. 51 
Data driven insights ................................................................................................................... 51 

AI in design ............................................................................................................................... 53 

Design Tools ............................................................................................................................. 53 

Autodesk dreamcatcher ......................................................................................................... 53 
Human-AI interaction for Autodesk Dreamcatcher .................................................................. 54 

Adobe creative suite / cloud .................................................................................................. 55 

Human-AI interaction for Adobe Creative Suite/Cloud ........................................................... 57 

Mutual Strengths of the design tools ......................................................................................... 59 
Versatility .............................................................................................................................. 59 



5 
 

 

Efficiency ............................................................................................................................... 59 

Creating Empowerment ......................................................................................................... 59 

AI interaction ......................................................................................................................... 60 
Collaboration ......................................................................................................................... 60 

CHAPTER 5: DISCUSSION ........................................................................................................ 61 

Generative design ...................................................................................................................... 61 

Simulation and prototyping ....................................................................................................... 63 
User centered design ................................................................................................................. 63 

Automation ................................................................................................................................ 64 

AI intervention in Design .......................................................................................................... 65 

Conceptualization .................................................................................................................. 65 
Analysis ................................................................................................................................. 66 

Iteration .................................................................................................................................. 67 

Collaboration ......................................................................................................................... 67 

Design phases ............................................................................................................................ 68 
Product planning .................................................................................................................... 68 

Concept design ...................................................................................................................... 69 

System level and detailed design ........................................................................................... 69 

Prototyping and testing .......................................................................................................... 70 
Production .............................................................................................................................. 70 

CHAPTER 6: CONCLUSION ..................................................................................................... 72 

Implications on societal side ..................................................................................................... 73 

Communication in Human–AI Co-Creation summary ............................................................. 73 

Summary of AI user involvement capabilities .......................................................................... 74 
Limitations of study .................................................................................................................. 74 

Recommendations for Further Studies ...................................................................................... 75 

REFERENCES ............................................................................................................................. 76 
 

 

  



6 
 

 

Abstract  
The application of artificial intelligence (AI) tools in design activities and innovation processes 

continues to gain momentum across a variety of industries. This abstract highlights key trends, 

benefits and challenges related to the integration of AI in the creative and innovation sectors. 

This research has adopted the use of qualitative research and a comprehensive literature review 

to gain data that has been useful in throughout this study. AI's potential to revolutionize these 

processes is driven by its ability to augment human creativity, automate repetitive tasks, and 

uncover hidden insights from vast datasets. In design activities, AI-powered tools have shown 

promise in assisting designers with concept generation, prototyping, and even aesthetics. 

Machine learning algorithms can analyze existing design trends and user preferences to generate 

data-driven suggestions, leading to more user-centric and visually appealing products. Moreover, 

AI-driven generative design allows for rapid iteration and optimization of designs, reducing the 

time and cost of product development. Innovation processes, too, benefit from AI's capacity to 

accelerate idea generation, analyze market trends, and identify new opportunities. Natural 

language processing and sentiment analysis can mine large volumes of text data, such as 

customer reviews and market reports, to extract valuable insights. Predictive analytics and 

machine learning models can help identify emerging trends, anticipate consumer needs, and 

optimize resource allocation for research and development. However, using AI tools in 

innovation and design is not without its difficulties.  To ensure responsible and ethical use of AI, 

concerns about intellectual property rights, data privacy, and bias in AI algorithms must be 

addressed. Additionally, organizations must invest in employee training and upskilling in order 

to fully realize the potential of AI tools. In summary, the application of AI tools in design 

activities and innovation processes promises to improve creative production, improve decision-

making and create competitive advantage. As industries continue to explore and innovate the 

integration of AI, they must also prioritize responsible AI practices and invest in developing a 

skilled workforce to take full advantage of AI's transformative potential in design and 

innovation. 
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CHAPTER 1: INTRODUCTION  
The goal of the computer science field of artificial intelligence (AI) is to build intelligent devices 

and systems that are capable of carrying out tasks that would typically require human 

intelligence (Burns et al., 2023). These abilities include things like understanding natural 

language, spotting patterns, making decisions, picking up knowledge from mistakes, and 

resolving challenging situations. Algorithms, data, and computer power are used by AI systems 

to simulate human intelligence in order to understand information and make decisions. There are 

two types of AI: general AI (also known as strong AI) and narrow AI (also known as weak AI).      

Narrow AI is intended to accomplish certain tasks or solve specific challenges. He is an expert 

with no broad intelligence. Virtual personal assistants (such as Siri or Alexa), recommendation 

systems (such as Netflix content recommendations), and image recognition software are 

examples of narrow AI. General AI, on the other hand, is a more advanced form of AI capable of 

comprehending, learning, and adapting to a wide range of tasks, just like humans. Achieving 

general AI is still an ongoing topic of research and development, and we have yet to create 

machines with the same general intelligence as humans. AI systems rely on a variety of 

techniques, including machine learning, neural networks, natural language processing, and 

computer vision, to complete their tasks. These systems can be trained on large data sets to 

improve performance and decision-making over time. AI has many applications in a variety of 

sectors including healthcare, finance, automotive, manufacturing, entertainment, and more. It 

transforms industries by automating tasks, optimizing processes, and providing insights from 

large amounts of data. As AI brings many benefits and opportunities, it also raises ethical and 

social concerns, including issues related to data privacy, bias in AI algorithms, public 

displacement work and risk abuse (CU-CAI, 2023). 

Statement of the problem 
In an increasingly complex and data-driven world, organizations and individuals are grappling 

with the need to process, analyze, and derive insights from vast amounts of information. 

Traditional methods for managing data and making decisions are often slow, error-prone, and 

incapable of handling the sheer volume and variety of data available today. This presents a 

pressing problem for businesses, governments, and individuals who must adapt to a rapidly 

changing landscape. AI has offers the potential to revolutionize how we handle data, make 

predictions, and automate decision-making processes. By leveraging AI technologies, we can 
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address these challenges and unlock new opportunities for innovation, efficiency, and informed 

decision-making. AI has the potential to transform industries, streamline operations, enhance 

healthcare, improve customer service, and contribute to scientific advancements. The problem at 

hand is to harness the full potential of AI, not only to solve specific issues but to do so in an 

ethical, transparent, and responsible manner. This requires addressing challenges related to data 

privacy, bias, algorithmic transparency, and the human-AI interface.  

The need for artificial intelligence 

The need for automation and efficiency arises from various factors and challenges faced by 

industries, businesses, and society as a whole. The roots of automation can be traced back to the 

Industrial Revolution, where mechanization began to replace manual labor in manufacturing 

processes. The introduction of the assembly line by Henry Ford in the early 20th century marked 

a significant milestone in automation, enabling mass production and efficiency gains. Businesses 

aim to produce more output with the same or fewer resources to meet growing demands. 

Automated systems can operate 24/7 without breaks, leading to increased production levels and 

overall productivity. This is especially beneficial in industries with high-volume production 

requirements. AI algorithms can be designed to solve complex problems and provide decision 

support. This is beneficial in areas such as finance, logistics, and strategic planning, where AI 

can analyze various factors to recommend optimal solutions. Cyber security issues is also one of 

the areas that necessitated the development of AI technologies, AI can enhance cybersecurity by 

detecting and responding to cyber threats in real-time. Machine learning algorithms can analyze 

patterns of behavior to identify abnormal activities and potential security breaches.  

This contextual research has also incorporated other publications to support the need, benefits 

and issues that may arise with regards to automation. In a literature by Breton & Bossé , (2002), 

complex and sensitive systems are prone to cause tragic consequences when human errors are 

made. This errors are usually as a result of overloading the human processing ability and thus the 

need for automation systems.   

Research questions 
1. How can human-machine collaboration in complex knowledge work be optimized to 

ensure that humans maintain a meaningful and active role in decision-making processes? 
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2. How can the design of automated systems be adapted to enhance the cognitive 

engagement and situational awareness of engineers when dealing with complex and 

dynamic environments? 

3. How does the level of automation impact the ability of engineers to respond to system 

failures and unexpected events, and what is the ideal balance between automation and 

human intervention in such scenarios? 

4. What role do user training and education play in mitigating user resistance and fostering 

trust in automated decision support tools in management settings? 

Rationale for the choice of research questions 

The research questions that have been developed in this work majorly relies on the gaps and 

limitations associated with the adoption and use of artificial intelligence. One of the concerns 

that has been identified by Breton & Bossé, (2002) is the increasing need to harmonize the 

artificial systems and the human involvement to ensure that humans still retain superiority over 

the machine systems.   

Tools used in artificial intelligence have been beneficial in ways that improve efficiency of the 

design operations. However, one of the limitations of using machines is the lack of cognitive 

engagement and situational awareness. In this regard, it is vital to get to know what researchers 

need to do to adapt this systems in ways that will allow minimal human intervention whilst still 

maintain the superiority of man. Understanding the possibility of mutual engagement between 

systems and humans will enable easier detection of failures and expected events. Despite the 

positive effects of the artificial intelligence, there are individuals that would not want to take up 

the system. This is as a result of cases of cyber insecurities and the fear of machines rendering 

people unemployed.  

Objectives  
1. Improve operational efficiency by automating routine tasks, optimizing processes, and 

reducing manual labor. 

2. Utilize AI for data analysis and predictive modeling to make data-driven decisions that 

lead to better outcomes.  

3. Empower employees with AI tools that streamline their work and allow them to focus on 

higher-value tasks.  
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Rationale for selected Objectives 

In today's dynamic and competitive business landscape, the pursuit of operational efficiency is 

paramount for organizations aiming to thrive and stay ahead of the curve. One of the most 

impactful strategies in this endeavor is the strategic integration of automation, a paradigm that 

transcends traditional business models. By automating routine tasks, optimizing processes, and 

minimizing reliance on manual labor, businesses can unlock a spectrum of benefits that extend 

from cost savings to heightened productivity and agility. Automating routine tasks serves as the 

cornerstone of operational efficiency, liberating human resources from the shackles of 

monotonous and time-consuming activities. As organizations harness the power of technology to 

handle repetitive processes, the result is not just an expedited workflow but a liberation of human 

potential for more strategic and creative endeavors. 

Moreover, the optimization of processes represents the strategic overhaul of operational 

frameworks. Through careful analysis, refinement, and leveraging cutting-edge technologies, 

businesses can ensure that each step in their workflow contributes to the overall efficiency and 

effectiveness of the organization. This optimization transcends silos, fostering a holistic 

approach that aligns with overarching business goals. Simultaneously, reducing manual labor 

becomes not only a cost-saving measure but a strategic move to enhance precision, eliminate 

errors, and respond with unparalleled agility to market demands. The introduction of automation 

in lieu of manual efforts not only reduces operational costs but elevates the quality of output and 

diminishes the risk of human errors. In this landscape of transformation, businesses that embrace 

automation, optimize processes, and minimize manual labor are not merely adapting to change – 

they are sculpting the future of operational excellence. This paradigm shift is not just a trend; it is 

a fundamental reimagining of how organizations function, laying the foundation for resilience, 

innovation, and sustained success in an ever-evolving business ecosystem.  

In the era of big data, leveraging Artificial Intelligence (AI) for data analysis and predictive 

modeling has become a cornerstone for organizations aspiring to make informed, strategic 

decisions. By harnessing the power of AI, businesses can unlock valuable insights, identify 

patterns, and anticipate trends within vast datasets, thereby enabling a paradigm shift towards 

data-driven decision-making. This approach not only enhances the accuracy and efficiency of 

decision-making processes but also fosters a proactive and adaptive organizational culture.  
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AI, with its advanced algorithms and machine learning capabilities, offers a dynamic approach to 

data analysis that goes beyond the limits of manual processing. The ability of AI systems to 

autonomously sift through large datasets, identify patterns, and discern hidden correlations opens 

the door to a new era of data exploration. This not only accelerates the analysis process but also 

unveils insights that might elude traditional analytical approaches. One of the hallmarks of AI in 

data analysis is its capacity for predictive modeling. By deploying machine learning algorithms, 

organizations can build models that forecast future trends, behaviors, and outcomes based on 

historical data. This predictive capability becomes a strategic asset, enabling businesses to 

anticipate market shifts, consumer preferences, and operational bottlenecks, thereby positioning 

themselves ahead of the curve. The integration of AI into data analysis fosters a culture of data-

driven decision-making. Instead of relying on intuition or historical precedents alone, 

organizations can now draw on real-time, data-backed insights to inform their strategic choices. 

This not only mitigates the risks associated with uncertainty but also enhances the precision and 

efficacy of decision-making processes across various business functions. The ultimate goal of 

deploying AI for data analysis and predictive modeling is to translate insights into actions that 

lead to better outcomes. Whether its optimizing supply chain logistics, tailoring marketing 

strategies, or enhancing customer experiences, the ability to make decisions grounded in a 

comprehensive understanding of data empowers organizations to navigate complexity, capitalize 

on opportunities, and mitigate potential risks.  

In the ever-evolving landscape of the modern workplace, the integration of Artificial Intelligence 

(AI) tools has emerged as a transformative force, empowering employees by automating routine 

tasks and facilitating a shift towards higher-value, strategic responsibilities. By leveraging AI to 

streamline workflows, organizations not only enhance operational efficiency but also foster a 

work environment where employees can channel their skills and creativity into tasks that truly 

contribute to innovation and business growth. AI tools are designed not only to automate 

repetitive tasks but also to learn and adapt to the unique workflows within an organization. 

Whether its data entry, document processing, or basic customer queries, AI can take on these 

routine responsibilities, allowing employees to redirect their energy towards more complex and 

value-driven assignments. By automating time-consuming and repetitive tasks, AI contributes to 

enhanced operational efficiency. This not only reduces the risk of errors associated with manual 

processes but also accelerates the pace of work, enabling organizations to meet deadlines and 
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deliverables with greater precision and speed. The true empowerment lies in enabling employees 

to focus on tasks that demand their expertise, creativity, and problem-solving capabilities. Freed 

from the burden of routine responsibilities, employees can dedicate their time to strategic 

initiatives, innovation, and activities that contribute directly to the organization's overarching 

goals. AI tools, equipped with advanced analytics and data processing capabilities, can provide 

employees with insights that inform decision-making. By automating data analysis and 

presenting relevant information in a comprehensible manner, AI aids employees in making more 

informed and strategic decisions.  

Methodology  
This contextual research has used a variety of methodologies that have been used to realize the 

set objectives and research questions. The general methodology that has been employed herein is 

the use qualitative research method, since so many works of literature have been cited herein. 

Qualitative research methods play a valuable role in the field of Artificial Intelligence (AI), 

offering insights into human experiences, perceptions, and behaviors related to AI technologies. 

While AI is often associated with quantitative data and algorithmic analysis, qualitative methods 

provide a deeper understanding of the social, ethical, and cultural implications of AI 

implementation. Understanding how users interact with AI systems and their experiences is a 

multifaceted endeavor that often involves synthesizing insights from existing research through 

literature reviews.  

Investigating ethical implications and biases in AI algorithms and decision-making is essential as 

AI systems increasingly play a role in shaping various aspects of society. Understanding and 

addressing ethical concerns and biases are crucial to ensuring fair, transparent, and accountable 

AI development and deployment. Another method that was employed in this research is 

observational studies, through this method, data from previous authors was collected and this 

research worked on expounding on the findings and themes that were developed at the time. 

Snowballing methodology is also another method that has been used in this research, one of the 

following  

Explanation of main results 
The results of using Artificial Intelligence (AI) are multifaceted and have been observed across 

various industries and domains. The automation of repetitive tasks through Artificial Intelligence 
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(AI) technologies has been a transformative force in enhancing efficiency and productivity for 

organizations. AI can automate routine, repetitive tasks that are traditionally time-consuming and 

prone to errors. This automation frees up human resources to focus on more complex and 

strategic aspects of their work. The integration of Artificial Intelligence (AI) in design processes 

has ushered in a transformative era, redefining the efficiency and capabilities of traditional 

design tools. AI design tools leverage advanced algorithms, machine learning, and generative 

design techniques to augment and streamline various aspects of the design workflow. This essay 

explores the findings on the efficiency of AI design tools, delving into the impact they have on 

creativity, iteration speed, performance optimization, and the overall design process. AI design 

tools mark a departure from conventional design paradigms, introducing a dynamic approach 

that thrives on iterative exploration. These tools empower designers to move beyond static 

solutions, encouraging continuous refinement and adaptation to ever-evolving project 

requirements. Generative design algorithms embedded in AI tools contribute to efficiency by 

optimizing designs for various criteria such as structural integrity, material usage, and 

performance metrics. This automated optimization ensures that designs not only meet aesthetic 

objectives but also excel in functionality and sustainability. Efficiency is heightened through the 

collaborative synergy between human designers and AI algorithms. Designers can leverage the 

computational capabilities of AI while infusing their expertise, intuition, and creative insights, 

resulting in a harmonious blend that elevates the overall design process. One of the remarkable 

findings is the substantial time and cost savings facilitated by AI design tools. By automating 

labor-intensive tasks, designers can allocate their time more strategically, leading to expedited 

project timelines and reduced development costs.  

Thesis structure  
This contextual research is divided into various sections as going to be seen by the rest of the 

document. The Abstract is one of the sections that has been put down to provide a summary on 

what the general research is about. It outlines the general remarks about the subject matter, the 

issue that the research is supposed to address, a brief description of the type of methodology used 

in this research as well as the results and conclusive remarks. The abstract basically serves to 

give the reader with a general expectation of what is to be expected before when going through 

the work. The introduction is also another important section in this research, it generally gives a 

background information on Artificial intelligence and a brief description of its history. The 
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introduction also has sections of the problem statement, objectives and research questions. The 

problem statement describes the general issue that has necessitate research, the research 

questions and the objectives that have been developed in this study have been used to provide a 

blueprint that will help in realizing the purpose of this research.  

The literature review section is the second chapter in this contextual research, it serves to 

scrutinize relevant literature with regards to the adoption of AI and design tools. The various 

literature have been carefully selected as they provide important information in identifying gaps 

that other research papers presented. The chapter is the methodological section that basically 

describes various methodological approaches that have been used to aid in the realization of the 

research objectives. The results section presents various design tools that have been selected as 

representations of AI tools, this sections prevents findings on the efficacy and sustainability of 

selected design tools. The next Chapters i.e. discussion and conclusion serve to explain the 

findings of already established data, limitations and considerations for further research have also 

been addressed in the conclusion section.  
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CHAPTER 2: LITERATURE REVIEW 
AI tools have the potential to significantly impact the field of design, but it's important to 

understand that they are not necessarily going to replace human designers entirely. Instead, they 

can augment and assist designers in various ways. The level of automation in design activities 

can vary widely, and a taxonomy can help classify these activities. This literature section outlines 

different levels of autonomy involved in design activities i.e. levels zero to five.  

Human-Centric Design" at Level 0 refers to traditional design processes where human designers 

are solely responsible for the entire creative and decision-making process. There is no direct 

involvement of AI or automation in the design activities at this level. Designers use their 

knowledge, skills, and creativity to conceptualize, plan, and execute designs. This traditional 

approach relies entirely on human intuition, expertise, and manual design tools and techniques to 

create visual, industrial, or other types of designs. In Level 0 Human-Centric Design, Designers 

rely on their own artistic sensibilities and design principles, make sketches, prototypes, and final 

designs using traditional tools like pens, paper, Adobe Creative Suite, or physical materials. The 

creative process is highly dependent on the designer's experience, expertise, and personal 

aesthetic. Usually there is no involvement of AI or automation algorithms to assist in any phase 

of the design process. While Level 0 design is the most traditional and human-centered approach, 

it can be time-consuming and may lack the efficiency and data-driven insights that AI-assisted or 

automated design tools can provide. Many designers still prefer this level of hands-on 

involvement for highly creative or custom projects, but they may integrate AI tools to streamline 

certain tasks or enhance specific aspects of their work (Altavilla & Blanco, 2020).  

"AI-Assisted Design" at Level 1 represents a scenario in which human designers leverage AI 

tools and technology to enhance and optimize their design processes. In this level, AI plays a 

supportive role in aiding designers, offering suggestions, and automating specific design tasks. 

Human designers retain control over the creative direction and decision-making, while AI 

provides valuable assistance. Designers use AI tools to improve and expedite various aspects of 

their work, such as generating design recommendations, automating repetitive tasks, or 

suggesting design elements like color schemes, fonts, and layout options. AI is employed to 

automate routine and time-consuming tasks, such as resizing images, data processing, or 

generating design templates. This frees designers from mundane activities, allowing them to 
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focus on more creative and strategic aspects of the project. AI helps improve efficiency and 

productivity by handling tasks that can be algorithmically processed, thereby speeding up the 

design workflow and reducing the likelihood of errors. AI tools can analyze data related to user 

preferences, market trends, or design performance metrics. Designers can leverage these insights 

to make more informed design decisions. AI assists in creating personalized design variations 

based on user data or specific user interactions. For instance, it can help tailor content or design 

elements to individual preferences. Designers collaborate with AI tools to refine and adjust 

design concepts based on AI-generated suggestions. This collaboration enhances the creative 

process and enables designers to explore a broader range of design possibilities. In AI-Assisted 

Design at Level 1, the design process remains firmly in the hands of human designers who 

possess the final say in design choices. AI serves as a valuable tool to augment the designer's 

capabilities and efficiency, making it a powerful asset for creative professionals looking to 

streamline their work and tap into data-driven insights. This level of AI integration is common in 

many design disciplines, including graphic design, web design, and user experience design 

(Altavilla & Blanco, 2020). 

Co-Creative Design" at Level 2 represents a design scenario in which AI and human designers 

work collaboratively in a more symbiotic relationship. In this level, AI systems actively 

participate in the creative process, contributing to the generation of design ideas and elements. 

Human designers and AI cooperate to refine, select, and develop the best design concepts. AI 

systems are actively involved in generating initial design concepts, including sketches, layouts, 

and creative suggestions. These AI-generated ideas serve as a starting point for the design 

process. Designers and AI tools work together to explore and refine design possibilities. Human 

designers evaluate AI-generated concepts, provide creative input, and make choices based on 

their expertise and vision. AI serves as a source of inspiration and innovation, offering 

alternative design solutions, styles, and approaches that designers might not have considered 

independently. AI systems learn from the designer's feedback and preferences, adapting their 

suggestions over time to align more closely with the designer's style and objectives. Designers 

engage in an iterative process, continually refining and enhancing design concepts in 

collaboration with AI. This can lead to more innovative and well-informed design outcomes. The 

creative process is shared between human designers and AI, with each contributing their unique 

strengths and capabilities. The division of tasks is flexible and dynamic, depending on the project 
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and design objectives. Co-Creative Design at Level 2 acknowledges the valuable contributions 

that AI can make to the creative process. Designers benefit from AI's ability to generate and 

explore a wide range of design options, while AI benefits from the designer's artistic sensibilities 

and domain knowledge. This collaborative approach can lead to more innovative and efficient 

design solutions, making it particularly relevant in fields where creativity and automation 

coexist, such as advertising, fashion design, and architectural design (Altavilla & Blanco, 2020). 

AI-Enhanced Design at Level 3 represents a design scenario in which AI systems take on a more 

significant role in the creative process. AI has the capability to autonomously generate entire 

design concepts, layouts, or elements based on high-level objectives provided by human 

designers. While human designers still play a central role in setting the direction and making 

final decisions, AI can handle many design tasks with a degree of autonomy. AI is capable of 

autonomously generating complete design concepts, including layouts, compositions, and visual 

elements, based on high-level input from the designer. It can take design objectives and 

transform them into concrete visual representations. Human designers provide AI with creative 

direction and define design objectives, such as the project's goals, target audience, and brand 

identity. The designer's input guides the AI's design process. Designers work alongside AI to 

review and refine the design concepts generated by the AI system. They can fine-tune and adjust 

the designs to align them more closely with their vision. AI significantly accelerates the design 

process by automating the creation of design elements and layouts, reducing the time and effort 

required for design tasks. AI can create multiple design variations to help designers choose the 

most effective one for their specific goals. It can also assist in A/B testing to determine which 

design performs best with the target audience. Human designers are responsible for ensuring that 

the final design meets their standards of quality, brand consistency, and overall creative vision. 

AI-Enhanced Design at Level 3 represents a scenario in which AI plays a pivotal role in design 

production, particularly in situations where efficiency, scalability, or data-driven design 

decisions are crucial. This level of AI integration is relevant in various design domains, such as 

marketing collateral creation, web design, and content generation, where the ability to generate a 

large volume of designs quickly is advantageous. Human designers remain essential for setting 

the creative direction and maintaining the design's quality and integrity (Altavilla & Blanco, 

2020).  
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"Fully Automated Design" at Level 4 represents a scenario in which AI systems take full control 

of the design process, from concept generation to execution, with minimal human intervention. 

At this level, AI autonomously creates design solutions based on high-level goals and objectives, 

and the human designer's role is primarily limited to setting long-term design strategies and 

providing high-level guidance. Human designers define overarching design goals, such as brand 

identity, target audience, and design principles. They set the strategic vision for the design 

process. AI systems autonomously generate complete design concepts, layouts, visuals, and other 

design elements, relying on their knowledge of design principles, user data, and the provided 

objectives. AI continuously learns and improves its design capabilities through iterative 

processes and feedback loops. It adapts to changing design trends and user preferences. Fully 

automated design is particularly valuable for projects that require a large volume of design 

outputs, such as personalized marketing materials or dynamic content generation. AI ensures 

brand consistency and adheres to established design guidelines, which is critical for maintaining 

a unified visual identity across various platforms. Human designers oversee the AI's work, 

ensuring that the final designs meet quality standards and align with the long-term design 

strategy. Fully Automated Design at Level 4 is well-suited for scenarios where design scalability 

and efficiency are paramount, such as e-commerce platforms, content generation for news 

outlets, or personalized advertising campaigns. Human designers retain a strategic role in 

defining the design vision and maintaining quality control, but the day-to-day design tasks are 

largely handled by AI systems (Altavilla & Blanco, 2020). While this level of automation offers 

efficiency and consistency, it's essential to strike a balance between creative autonomy and the 

need for human oversight to ensure that the final designs meet the desired quality and brand 

standards.  

"AI-Exclusive Design" at Level 5 represents a scenario in which AI systems are fully responsible 

for the design process, from conceptualization to execution, without human involvement in the 

creative aspects. At this level, AI not only generates designs autonomously but also makes 

strategic decisions about design objectives, styles, and audience targeting. AI systems set the 

design objectives, based on an understanding of the project's goals, target audience, and brand 

identity. These objectives are determined through data analysis and machine learning algorithms. 

AI systems autonomously generate complete design concepts, layouts, visual elements, and 

design variations. They rely on a vast knowledge base of design principles and user data to create 
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designs that maximize effectiveness. AI continuously adapts designs based on real-time 

feedback, user interactions, and changing market trends. It makes data-driven decisions to 

optimize design performance. AI-Exclusive Design is highly scalable and capable of producing a 

vast number of design outputs quickly and efficiently, making it well-suited for scenarios where 

large-scale, personalized design content is required. AI systems ensure that designs maintain 

consistent branding and adhere to established design guidelines across various platforms. AI 

systems employ automated quality control mechanisms to verify that designs meet predefined 

quality standards, with minimal human intervention. AI-Exclusive Design at Level 5 is a 

theoretical concept where AI takes over all aspects of the design process. While it offers 

efficiency, scalability, and the ability to adapt to real-time data, it raises ethical and creative 

questions about the role of human designers in the design world. Such a scenario would likely be 

reserved for highly standardized and data-driven design tasks, such as automated content 

generation for news or marketing, but may not be applicable to creative domains where human 

creativity, emotional intelligence, and artistic expression are paramount. The practicality and 

ethical considerations of Level 5 AI-Exclusive Design are subjects of ongoing debate and 

exploration within the design community (Altavilla & Blanco, 2020). 

Autonomous tools and design: a triple-loop approach to human-machine learning  
triple-loop approach to human-machine learning" in the context of autonomous tools and design 

is an advanced framework that recognizes the intricate interactions between human designers and 

AI-powered systems. This approach acknowledges three levels or loops of learning and 

adaptation i.e. Single-Loop Learning, Double-Loop Learning and Triple-Loop Learning. In the 

first loop, autonomous tools and AI systems are primarily responsible for repetitive and well-

defined design tasks. They learn and adapt within their predefined parameters and objectives. 

They aim to execute specific design tasks efficiently and accurately. Human designers supervise 

and provide high-level guidance but don't interfere with the AI's day-to-day operations. The 

second loop involves collaborative learning and adaptation between human designers and AI 

systems. Human designers and AI tools work together to refine and optimize the design process. 

Designers guide AI systems in terms of creativity, brand identity, and overarching design 

objectives (SEIDEL et al., 2019). The AI systems, in turn, provide suggestions and design 

options, offering insights and inspiration that inform the designer's decisions. The third loop 

represents the highest level of collaboration and adaptation. It involves not only designers and AI 
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systems but also the design process itself. At this level, the design process evolves over time 

based on ongoing interactions and feedback between designers and AI. The AI systems are 

capable of adapting their algorithms and decision-making processes, even altering their 

predefined parameters and objectives based on what they learn from the designers and the 

evolving design landscape.  

New design practices  
Framing  

An effective framework starts with a clear understanding of the problem to be solved or the task 

to be automated. This includes defining the problem, goals, and success criteria. AI designers 

and stakeholders work together to decide what they want to accomplish with AI. Framing also 

includes decisions about the type of data collected and used for AI training. This includes 

privacy, quality, and ethical considerations. Ethical framing is crucial to ensure that AI systems 

don't perpetuate biases or engage in harmful behaviors. Framing in AI design often involves a 

user-centric approach. Understanding the needs, preferences, and expectations of end-users is 

vital for creating AI systems that provide value and a positive user experience (Cardona, 2023). 

AI design framing often involves multidisciplinary collaboration. Teams may include data 

scientists, domain experts, UX/UI designers, and ethicists. Together, they define how AI will 

interact with users and integrate with existing systems. In framing AI projects, there is a growing 

emphasis on making AI decisions understandable and transparent. This involves techniques for 

explainable AI (XAI), which help users and stakeholders comprehend the rationale behind AI 

system decisions. Framing in AI design is a critical component that sets the stage for the 

development and deployment of AI systems. It ensures that AI aligns with the goals and values 

of organizations and serves the needs of users while adhering to ethical and responsible 

principles. As AI continues to play an increasingly significant role in various domains, effective 

framing becomes essential for the success and ethical use of AI technologies.  

Evaluation  

Evaluation is a crucial aspect of designing AI systems. It helps ensure that AI technologies are 

effective, ethical, and aligned with the intended goals. AI systems are designed to serve users, 

and evaluating their experience is paramount. User-centered evaluation methods, including user 

testing, surveys, and usability studies, help designers understand how AI technologies affect and 
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benefit users. As AI systems become more complex, assessing their explainability and 

interpretability is crucial. This involves evaluating how well an AI system can explain its 

decisions to users and stakeholders. Evaluation methods for explainable AI (XAI) are emerging 

to ensure transparency. AI systems need to be evaluated for their robustness against adversarial 

attacks and their overall security. This involves testing the system's vulnerability to various 

threats and ensuring that it can withstand attacks or unforeseen circumstances. In scenarios 

where AI systems collaborate with human users, evaluating the effectiveness of this 

collaboration is essential (Biondi et al., 2023). Researchers are developing evaluation methods to 

measure how well AI and humans work together to achieve shared goals. To ensure that AI 

systems adhere to ethical principles, organizations are incorporating ethics audits and 

assessments into the design and evaluation process. This involves evaluating the potential ethical 

risks and societal impact of AI systems. Methods for quantifying and mitigating bias in AI 

systems are gaining prominence. Evaluating fairness in AI, especially in areas like facial 

recognition or lending algorithms, is crucial to avoid discrimination and inequities. Designers are 

increasingly considering the long-term impact of AI systems. This involves assessing how AI 

technologies might evolve, their impact on employment, society, and various industries, and 

potential risks and benefits over extended periods. These new evaluation practices are vital for 

ensuring that AI technologies are not only technically proficient but also ethical, user-friendly, 

and capable of adapting to real-world conditions. They are critical in tackling the difficulties and 

opportunities that AI presents in a variety of domains and applications (Biondi et al., 2023).   

Adjustment 
Adjustment in AI design is a continuous process of fine-tuning, changing, and optimizing AI 

systems to improve their performance, accuracy, and ethical considerations. These adjustments 

are essential for AI technology to continue achieving its intended goals and remain effective. AI 

systems are designed to learn from new data and adapt to changing conditions. Regularly 

retraining AI models with fresh data is a key practice to keep them up to date and maintain their 

accuracy and relevance. Implementing feedback loops in AI systems enables them to learn from 

user interactions and adapt based on real-world usage. User feedback can help identify issues and 

areas for improvement. AI models can be adjusted dynamically based on performance metrics, 

user feedback, or changing objectives. Dynamic tuning allows for real-time optimization to 

enhance system behavior. You can customize your AI system to provide your users with a 
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personalized experience. By learning individual preferences and behaviors, AI can tailor 

recommendations and interactions for each user. Adaptive algorithms can adjust their behavior 

based on evolving conditions. For example, in financial trading, algorithms can adapt to 

changing market conditions in real-time. Conducting regular audits and assessments of AI 

systems is a vital practice. These evaluations help ensure that AI systems continue to meet their 

goals and ethical standards, and they provide insights for adjustments. The practice of adjustment 

in AI design acknowledges that AI systems are not static but dynamic entities that require 

ongoing attention and fine-tuning to maintain their relevance, performance, and ethical integrity. 

These practices help AI designers and organizations stay in control of their AI technologies and 

ensure they evolve to meet changing needs and challenges.  

The cognitive costs and benefits of automation 
Automation in various domains can bring both cognitive costs and benefits, impacting how 

humans interact with technology and perform tasks. Automation allows repetitive and time-

consuming tasks to be performed quickly and accurately, freeing up human cognitive resources 

for more complex and creative tasks. Automation can reduce the cognitive load on humans by 

handling tasks that would otherwise require constant attention and mental effort. This allows 

humans to focus on higher-level decision-making and problem-solving. Automated systems 

consistently apply rules and procedures, minimizing human error and cognitive fatigue 

associated with maintaining strict adherence to repetitive tasks Automation can handle and 

analyze massive amounts of data quickly, allowing humans to make data-informed decisions and 

predictions without being overwhelmed by information. In high-risk industries like aviation and 

healthcare, automation can provide real-time data analysis and alerting, reducing the risk of 

human error and cognitive lapses that could lead to critical mistakes. When humans overly rely 

on automation, they may become complacent and less vigilant, trusting the technology to the 

extent that they fail to notice or respond to system failures or errors (Breton & Bossé , 2002).  

Relying on automation for extended periods can lead to skill degradation or loss of expertise in 

tasks that are rarely performed manually. This can be problematic when manual intervention is 

required in emergency situations. Humans may trust automation too much, leading to automation 

bias, where they unquestioningly accept the system's output, even when it is incorrect or 

questionable. This can lead to poor decision-making. Overreliance on automation can reduce a 



23 
 

 

human's situational awareness, making it challenging to understand the broader context or detect 

unexpected events. Switching between manual and automated tasks can be cognitively 

challenging. For example, if a human operator is required to intervene in an automated process, 

they may struggle to adapt quickly to the situation. Designing, implementing, and maintaining 

automated systems can require substantial cognitive effort in terms of training, monitoring, and 

system upkeep, which can be costly. In some cases, automation may lead to de-skilling, where 

humans lose the skills needed to perform tasks manually, which can be problematic when 

technology fails or when human intervention is required. The cognitive costs and benefits of 

automation vary depending on the context, the specific tasks involved, and the level of 

automation implemented. Striking the right balance between automation and human involvement 

is essential to maximize the benefits while mitigating the potential cognitive costs (Breton & 

Bossé , 2002). This often involves careful system design, training, and ongoing monitoring to 

ensure that humans and automation work together effectively and safely.  

Cognitive technologies: The design of joint human-machine cognitive systems 
In an era of unprecedented technological advances, the convergence of human intelligence and 

artificial intelligence has led to a profound transformation in the way we approach problem 

solving, decision making and perform complex cognitive tasks. This convergence is at the heart 

of "Cognitive Technologies," a field that endeavors to design and develop joint human-machine 

cognitive systems. These systems represent a paradigm shift in how we harness the collective 

capabilities of humans and machines to navigate the intricacies of our increasingly data-driven 

and complex world. The design of joint human-machine cognitive systems hinges on the 

recognition that humans and machines possess unique and complementary cognitive strengths 

(Woods, 1985). 

Humans are superior in terms of creativity, intuition, empathy, and moral judgement, but 

machines provide computational power, data processing capabilities, and the ability to analyze 

massive amounts of data in real time. By combining these cognitive abilities, we open up a new 

field that has the potential to revolutionize industries, enhance decision-making, and boost 

human cognitive capacities. This convergence is being driven by the rise of artificial intelligence 

(AI) and machine learning, which have advanced from rule-based systems to complex models 

capable of interpreting spoken language, recognizing patterns, and adapting to changing 
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environments. As a result, humans and machines have a symbiotic relationship in which each 

entity uses its strengths while compensating for the limits of the other (Woods, 1985). 

Hypothetical computer consultant 
This refers to a fictional or conceptual professional who provides expert advice and assistance in 

various aspects of computer technology and information systems. This character may not exist in 

reality but can be a useful persona for discussing or exploring computer-related scenarios, 

problems, or solutions. A hypothetical computer consultant may possess a wide range of 

knowledge and skills related to computer hardware, software, networks, security, and emerging 

technologies. When using this concept in discussions or scenarios, you can tailor the hypothetical 

consultant's expertise to suit the specific context or problem at hand.  

Joint cognitive systems 
A Joint Cognitive System refers to a system in which both human and machine intelligence work 

together collaboratively to solve problems, make decisions, or perform cognitive tasks. These 

systems leverage the strengths of human cognition, such as creativity, emotional intelligence, 

and complex reasoning, along with machine capabilities, like data processing, automation, and 

rapid information retrieval. In a joint cognitive system, humans and machines interact and 

complement each other's abilities. Humans provide high-level cognitive functions, while 

machines handle data processing and repetitive tasks. These systems typically share knowledge 

and adapt over time (Woods, 1985). Machines can learn from human feedback, and humans can 

benefit from the insights and data analysis provided by the machines. Joint cognitive systems 

aim to improve decision-making by combining human intuition and expertise with data-driven 

insights and analysis from machines. They are particularly effective in tackling complex and 

data-intensive problems that would be challenging for either humans or machines to address 

individually. Examples of joint cognitive systems can be found in various fields, such as 

healthcare (where doctors collaborate with diagnostic AI systems), finance (where traders use 

algorithms), and autonomous vehicles (where humans and AI work together for safe navigation). 

These systems represent the synergy between human and machine intelligence to address 

complex challenges and enhance overall performance. 
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Levels of automation during the years 
Levels of automation have evolved over the years as technology has advanced and our 

understanding of human-machine interactions has deepened. Various taxonomies and models 

have been proposed to categorize these levels. In general, there are three levels of autonomy: 

those where the human is primary and the computer is secondary, those where the computer 

operates with human interaction, and those where people's access to information is decreasing 

and their ability to neutralize is decreasing. This journey encompasses the evolution from the 

Industrial Revolution to the present era of Industry 4.0 and artificial intelligence. It reflects the 

profound impact of automation on various sectors, including manufacturing, transportation, 

healthcare, and daily life. Moreover, as automation levels have risen, ethical questions and 

societal considerations have come to the forefront, prompting us to reflect on the responsible use 

of automation in an increasingly interconnected world (Vagia et al., 2015).  

"Adaptive automation" and "adaptable automation" are two distinct approaches to automation 

systems that are designed to respond to changes or variations in the environment or tasks. They 

differ in how they handle adaptability and decision-making. Adaptive automation refers to 

systems that automatically and dynamically adjust their level of automation based on real-time 

assessments of the user's workload, performance, and environmental conditions. Adaptive 

automation systems continuously monitor various factors to determine the user's state and adjust 

automation accordingly. The primary goal of adaptive automation is to optimize performance 

and maintain safety by ensuring that the human operator is neither overloaded nor underutilized. 

It can transition between different levels of automation, such as increasing automation when the 

operator is overwhelmed or decreasing it when the operator is underutilized. Adaptive 

automation is often used in aviation, where the system may take over certain tasks when the pilot 

is under high workload or disengage to allow the pilot to take control when needed. Adaptable 

automation refers to systems that allow users to manually select and adjust the level of 

automation based on their judgment and preferences. Adaptable automation systems give the 

user explicit control over the level of automation and the ability to make adjustments according 

to their needs and preferences. Users can choose the level of automation that best suits the 

situation, and they can adapt the system to match their experience and confidence (Vagia et al., 

2015). Adaptable automation aims to enhance user autonomy and flexibility while still providing 

automation options when needed. Adaptable automation can be found in various settings, such as 
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software applications that allow users to switch between manual and automated modes or 

adjustable manufacturing systems where workers can choose the level of automation based on 

their tasks.  

Intelligent Designer: A computational method for automating window design in 
buildings 
This is a concept or research project that suggests using advanced computational techniques and 

artificial intelligence to automate and optimize the design of windows in architectural structures. 

This approach aims to improve the efficiency and effectiveness of window design, taking into 

account various factors such as energy efficiency, aesthetics, and environmental considerations. 

Using machine learning algorithms to analyze historical data, building design, and environmental 

conditions to predict the most suitable window design for specific situations. Incorporating 

energy modeling to ensure that window designs are optimized for natural lighting, heating, and 

cooling, with the goal of reducing energy consumption and environmental impact. Considering 

aesthetic preferences and architectural styles to create window designs that harmonize with the 

overall building design and meet the expectations of designers and occupants (Karan & Asadi, 

2019).  

Assessing the environmental impact of window designs, including factors such as the use of 

sustainable materials and the effect on the building's carbon footprint. Evaluating the economic 

feasibility and cost implications of window designs, including material costs and installation 

expenses. Developing a user-friendly interface that allows architects and designers to input their 

design goals, preferences, and constraints, and receive automated window design 

recommendations. Implementing an iterative design process that enables designers to make 

adjustments and refinements based on the generated recommendations. Ensuring that the 

designed windows comply with local building codes and environmental regulations. Although 

computers can provide various capabilities to assist designers, they are not yet intelligent enough 

to understand the needs or expectations of customers or end users and innovate building design 

(Karan & Asadi, 2019).  This environment's input data can be provided in two ways: by creating 

a database containing all information related to regulations, building codes, standards, and safety 

instructions, and by using sensors such as cameras and microphones to understand and measure 

customer needs and expectations.  
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Application potentials of artificial intelligence for the design of innovation processes 
Artificial Intelligence (AI) has significant application potentials in the design of innovation 

processes, enhancing the way organizations generate, manage, and implement innovative ideas. 

AI-driven NLP algorithms can analyze vast amounts of text data, including customer feedback, 

market research, and industry reports, to identify emerging trends, unmet needs, and potential 

innovative ideas. AI can be used to assess public sentiment and identify opportunities for 

innovation by monitoring social media, customer reviews, and online discussions. AI-powered 

idea management platforms can organize, categorize, and prioritize ideas submitted by 

employees or external stakeholders. These platforms can also suggest potential collaborators 

based on expertise and interests (Vocke et al., 2019).  

AI-enhanced collaboration tools can facilitate virtual ideation sessions and support cross-

functional teams working on innovation projects. AI can process and analyze market data to 

identify gaps, opportunities, and emerging competitors. AI-driven tools can analyze patent 

databases to understand emerging technologies and innovations in specific industries. AI-driven 

generative design tools can automatically create design options based on specific parameters, 

enabling rapid prototyping and iterative testing. AI can optimize 3D printing processes, 

materials, and design for more efficient and cost-effective prototyping. AI can help in allocating 

resources, budget, and talent to innovation projects based on factors like project potential, risks, 

and expected returns. AI can predict potential risks and obstacles in innovation projects by 

analyzing historical data and identifying potential obstacles. AI can analyze customer data to 

better understand their preferences and needs, helping to create innovative and relevant products 

or services. AI can enable the development of personalized products and experiences based on 

individual customer profiles. AI can create predictive models to assess the probability of 

innovation project success or failure, helping organizations prioritize their efforts and resources. 

RPA powered by AI can automate routine administrative tasks, freeing up employees' time for 

creative and innovative activities. AI can optimize the supply chain by forecasting demand, 

improving inventory management, and shortening lead times, resulting in more innovative 

product development and delivery. It can automate A/B testing of new product features or 

designs, providing real-time feedback and insights into customer preferences and behavior. By 

leveraging AI in these ways, organizations can streamline their innovation processes, make data-
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driven decisions, and identify opportunities for disruptive and incremental innovations more 

effectively (Vocke et al., 2019).  

Artificial intelligence and its impact on labor relations in Estonia 
The impact of artificial intelligence (AI) on labor relations in Estonia, like in many other 

countries, is a complex and multifaceted issue. AI technologies are rapidly transforming 

industries and the nature of work, leading to both opportunities and challenges in the labor 

market. AI and automation technologies have the potential to replace or augment human workers 

in tasks that are routine, repetitive, and rule-based. This can affect certain job categories, 

especially in industries such as manufacturing, logistics, and customer service. The integration of 

AI in the workplace demands a higher level of digital and technical literacy. Labor relations in 

Estonia may need to adapt by promoting lifelong learning, retraining, and upskilling to ensure 

that the workforce remains competitive in the age of AI. While AI may displace some jobs, it can 

also create new job opportunities, particularly in the field of AI development and data analysis. 

Labor relations need to focus on facilitating transitions and re-employment for those affected by 

job displacement (Joamets & Chochia, 2020).  

AI technologies can enable more flexible working arrangements, including remote work and the 

gig economy. Labor regulations and unions need to adapt to address issues related to workers' 

rights, benefits, and job security in these changing work environments. Estonia is known for its 

e-government initiatives. AI is increasingly used in public services, such as chatbots for citizen 

inquiries and data analysis for policy decisions. This may influence labor relations in the public 

sector, with implications for roles and skills required by government employees. AI in the 

workplace raises ethical and legal questions, such as privacy, discrimination, and transparency. 

Labor relations may need to address these issues by advocating for regulations and guidelines 

that protect workers' rights and ensure ethical AI use. Labor unions and organizations play a 

critical role in negotiating on behalf of workers. They need to stay informed about AI's impact 

and engage in dialogue with employers and policymakers to ensure fair working conditions, 

training opportunities, and job security for their members. Effective labor relations in the age of 

AI require open communication and collaboration between employers and employees. 

Employers need to engage their workforce in discussions about AI implementation, addressing 

concerns and ensuring that AI complements human work. In Estonia, the government, labor 
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unions, educational institutions, and businesses need to work together to ensure that the impact 

of AI on labor relations is a positive one. Strategies for upskilling, job creation, ethical AI use, 

and effective labor representation can help mitigate potential challenges while harnessing the 

benefits of AI for the workforce and the economy (Joamets & Chochia, 2020). 

COVID-19 influence and future perspectives of artificial intelligence on the labor 
market 
The COVID-19 pandemic has accelerated the adoption of artificial intelligence (AI) in the labor 

market and is likely to have long-term implications for the future of work. The pandemic 

highlighted the need for automation in various industries, particularly in sectors like 

manufacturing, logistics, and healthcare. AI-driven robots and automation systems have been 

deployed to perform tasks that are essential but potentially risky for humans during the 

pandemic, such as disinfection, food delivery, and temperature screening. This trend is expected 

to continue, leading to increased demand for AI-related jobs and a potential displacement of 

certain manual or routine roles. AI-powered collaboration tools, chatbots, and virtual assistants 

have become essential for remote work and online collaboration during the pandemic. As remote 

work continues to be a preferred option for many employees, these tools will remain integral, 

creating new job opportunities in software development, AI support, and cybersecurity. AI has 

played a crucial role in healthcare, from predictive analytics for COVID-19 spread to virtual 

health assistants (Briciu & Briciu, 2020). Telemedicine and remote monitoring are expected to 

grow, which will require healthcare professionals to adapt to these AI-driven technologies. The 

pandemic accelerated the adoption of online learning and e-learning platforms. AI can 

personalize education, assess individual learning needs, and enhance the learning experience. As 

the labor market evolves, there will be increasing demand for AI professionals to develop and 

maintain these educational technologies.  

AI-driven supply chain management solutions have proven invaluable during the pandemic in 

terms of demand forecasting, inventory optimization, and logistics management. These 

technologies are expected to remain in demand, driving job opportunities in supply chain 

optimization and AI application development. AI-powered customer service chatbots and virtual 

assistants have become crucial for businesses that shifted to remote service delivery. Customer 

service jobs will evolve as humans work alongside AI systems, necessitating roles focused on AI 

system management, data analysis, and customer service quality assurance. AI-powered 
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surveillance, contactless access control, and health screening technologies are likely to remain 

important for ensuring workplace safety. These technologies will require experts in AI system 

development, data privacy, and ethical AI use. AI technologies have the potential to create 

entirely new business models. Startups and established businesses are likely to invest in AI-

driven innovations, opening opportunities for entrepreneurs and AI professionals to create and 

manage these ventures (Briciu & Briciu, 2020). 

However, it's crucial to note that AI adoption can also lead to concerns about job displacement 

and workforce inequalities. As AI technologies reshape the labor market, policymakers, 

businesses, and educational institutions will need to focus on upskilling and reskilling programs, 

regulatory frameworks for ethical AI use, and strategies to ensure that the benefits of AI are 

widely distributed. The labor market of the future will require a balance between AI and human 

skills, and adaptation will be key for both employees and employers.  

The Benefits and Challenges of ChatGPT: An Overview 
Artificial intelligence-powered conversational agents, such as ChatGPT, offer numerous benefits, 

but they also come with their fair share of challenges. ChatGPT and similar AI chatbots provide 

businesses with 24/7 customer support, addressing inquiries and issues in real-time. This can 

significantly improve customer satisfaction and loyalty. AI chatbots can handle a large volume of 

inquiries simultaneously, making them highly scalable and cost-effective for businesses, 

particularly in industries like e-commerce. ChatGPT can provide details and perform routine 

duties quickly, reducing the workload on individual’s customer support agents and freeing them 

up to focus on more intricate and critical issues. AI chatbots follow business rules and guidelines 

consistently, ensuring that all customers receive consistent and accurate information. These 

systems can provide assistance in a variety of languages, expanding their reach and effectiveness 

for multinational companies. ChatGPT can collect data on consumer queries and preferences, 

providing businesses with valuable insights for product development and marketing. AI chatbots 

can help with education and training by providing information, explanations, and guidance in a 

variety of domains, including language learning and technical subjects (Deng & Lin, 2022).  

ChatGPT's responses may lack accuracy and context understanding, leading to incorrect or 

irrelevant answers, which can frustrate users. AI chatbots can inadvertently produce biased or 

offensive content due to the data they were trained on. Ensuring ethical and unbiased responses 



31 
 

 

is a significant challenge. ChatGPT cannot provide the empathy and emotional support that a 

human agent can. This can be problematic in sensitive customer service interactions. Handling 

user data and maintaining privacy can be challenging. Businesses need to implement robust 

security measures to protect user information. ChatGPT may struggle with complex, 

multifaceted queries or tasks that require nuanced understanding or multi-step processes. These 

systems require continuous training and maintenance to stay up-to-date and relevant. This can be 

resource-intensive. Ensuring seamless integration with existing systems and customizing the 

chatbot to specific business needs can be complex. Meeting legal and regulatory requirements, 

such as data protection laws, can be a challenge for businesses using AI chatbots. AI chatbots 

like ChatGPT offer numerous advantages, including enhanced customer support, scalability, and 

efficiency ( Deng & Lin, 2022). However, challenges related to response quality, bias, empathy, 

privacy, and complex interactions must be addressed to ensure a positive user experience and 

ethical usage. As AI technologies continue to advance, striking the right balance between 

automation and human involvement will be crucial in reaping the full benefits while mitigating 

the challenges.  

An era of ChatGPT as a significant futuristic support tool: A study on features, 
abilities, and challenges 
The march of technology has always had the power to shape the course of human civilization. 

There has been numerous revolutions brought about by the printing press, electricity, and the 

internet. Today, we find ourselves at the threshold of another transformative era, one marked by 

the ascent of artificial intelligence and, notably, the advent of ChatGPT. ChatGPT, developed by 

OpenAI, represents an important development in the capabilities of AI-powered chatbots. It has 

emerged as a future enabler with the potential to change the way we live, work, and interact with 

the rest of the world. ChatGPT's development exemplifies the rapid advancement of artificial 

intelligence and the processing of natural languages. It is based on deep neural networks and has 

been trained on large text corpora, allowing it to understand, produce, and respond to human 

language in a natural and remarkably consistent manner. The evolution of early chatbots into 

ChatGPT reflects the collective efforts of scientists, engineers, and researchers who pushed the 

boundaries of AI, ultimately creating a tool that has the potential to revolutionize the way we 

interact with technology (Haleem et al., 2023). In the medical field, ChatGPT appears to be a 

formidable ally. Its capacity to process vast amounts of medical literature, stay updated with the 



32 
 

 

latest research, and provide instantaneous information makes it an invaluable resource for 

medical professionals. ChatGPT can assist in diagnosis, treatment recommendations, and even 

medical education. Patients, too, can benefit from ChatGPT's ability to provide reliable health 

information, potentially reducing misinformation and promoting informed healthcare decisions. 

ChatGPT's role in education is equally profound. It has the potential to serve as an adaptive tutor, 

providing personalized learning experiences to students of all ages and abilities. By tailoring 

lessons to individual learning styles and needs, ChatGPT can empower students to reach their 

full potential. Additionally, it supports teachers and educators by automating routine tasks, 

allowing them to focus on more creative and impactful aspects of teaching. Businesses are 

adopting ChatGPT to transform customer service and internal operations. ChatGPT's ability to 

engage in natural, human conversations allows it to provide round-the-clock customer support, 

answer queries and resolve problems effectively. This not only improves the customer 

experience but also streamlines processes, reduces operating costs and improves overall 

productivity. 

 In the realm of human resources and employee training, ChatGPT plays a pivotal role. It offers 

on-demand training, answers common queries, and supports employees in their day-to-day tasks. 

This facilitates knowledge transfer and accelerates skill development, making businesses more 

agile and competitive. In the field of research and innovation, ChatGPT is catalyzing 

breakthroughs. Its ability to process and analyze vast datasets in a fraction of the time it would 

take humans is transforming data-driven decision-making. ChatGPT can generate hypotheses, 

conduct literature reviews, and provide comprehensive summaries, thereby expediting the 

research process in various domains. Scientists, engineers, and researchers can collaborate with 

ChatGPT, opening up new possibilities and accelerating the pace of discovery (Haleem et al., 

2023).  
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Features and abilities of ChatGpt  
ChatGPT, based on the GPT-3.5 architecture, which is at the cutting edge of artificial 

intelligence and natural language processing. This ground-breaking model has a slew of 

impressive features and capabilities that are reshaping how we interact with AI-powered systems 

and the information world. In this essay, we will look at ChatGPT's remarkable capabilities, 

emphasizing its transformative impact on many applications as well as its potential to change the 

landscape of human-computer interaction. 

One of the hallmark features of ChatGPT is its natural language understanding. It excels at 

comprehending and interpreting human language, making it adept at handling a vast array of 

textual data, from casual conversations to complex technical documents. This feature allows 

ChatGPT to process text with remarkable accuracy, a crucial quality for various applications 

(Haque, 2023). 

ChatGPT's ability to provide contextually relevant responses is a game-changer in the world of 

conversational AI. Unlike earlier chatbots, ChatGPT maintains context throughout a 

conversation, ensuring that its responses align with the ongoing discussion. This feature enables 

more engaging and coherent interactions with users, which is particularly valuable for chatbots, 

virtual assistants, and customer support applications. ChatGPT excels at text generation. It can 

create coherent, contextually relevant text, making it invaluable for content generation, 

storytelling, and creative writing. Its capacity to produce human-like narratives has significant 

implications for the fields of content creation, marketing, and media production, where high-

quality text is in demand.  

In a globally connected world, multilingual support is crucial. ChatGPT has the ability to 

understand and respond in multiple languages, breaking down language barriers and facilitating 

communication across different cultures. This feature broadens its usability and makes it 

accessible to a diverse global audience. ChatGPT's prowess in question answering is particularly 

noteworthy. It can extract relevant information from text and provide accurate and informative 

responses. This ability has substantial implications for tasks like information retrieval, online 

searches, and educational applications, where users seek specific answers to their queries. 

ChatGPT's conversational abilities set it apart from traditional chatbots. It engages in dynamic, 

human-like conversations, responding to user queries, maintaining context, and adapting its tone 
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and style to fit the situation. This makes it an ideal choice for chatbots, virtual assistants, and 

other applications that require natural and interactive conversations.  

For individuals dealing with large volumes of text or complex documents, ChatGPT's 

summarization capabilities are a boon. It can condense lengthy content into concise summaries, 

capturing essential information and key points. This feature is particularly valuable for 

researchers, students, and professionals who need to quickly grasp the main ideas of extensive 

texts. ChatGPT's translation abilities enable it to bridge language gaps by translating text from 

one language to another. This feature is vital for international communication, travel, and 

business, where linguistic diversity can be a significant challenge. In tasks that require text 

completion, ChatGPT shines. It can suggest word or sentence completions, making it a valuable 

tool for writers, content creators, and anyone looking to streamline the writing process by 

offering suggestions for improving phrasing and grammar. 

ChatGPT's adaptability extends to text-based games and challenges. It can participate in puzzles, 

games, and challenges, providing human-like responses that enhance the overall gaming 

experience. Its ability to generate creative and entertaining content adds a new dimension to text-

based gaming. Writers, from novices to professionals, can benefit from ChatGPT's writing 

assistance capabilities. It can provide suggestions, edits, and alternatives to improve the quality 

of written content. Whether it's refining grammar, offering style advice, or enhancing clarity, 

ChatGPT is a valuable companion in the writing process (Haque, 2023).  

Challenges of ChatGpt 
The rise of ChatGPT and other conversational AI models represents a remarkable leap in the 

field of artificial intelligence, offering transformative possibilities in various domains. However, 

with great potential comes significant challenges. ChatGPT's ability to comprehend and maintain 

context in conversations is still an ongoing challenge. While it performs impressively, it can 

sometimes misinterpret nuanced or complex conversational contexts, leading to less coherent 

responses. ChatGPT can inherit biases from its training data, resulting in responses that may 

unintentionally favor certain groups or perspectives. Addressing these biases and ensuring 

fairness is a continuous technical challenge that demands diligent curation of training data. The 

potential for ChatGPT to generate inappropriate or offensive content poses technical challenges. 

Ensuring the model maintains a high level of respect and appropriateness in its responses is an 
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ongoing concern. As ChatGPT generates human-like text, it can inadvertently produce false or 

misleading information. Developing robust fact-checking mechanisms and misinformation 

detection tools is a technical challenge to ensure accurate responses. Handling ambiguous or 

multi-interpretable language in conversations is another technical hurdle. ChatGPT must be able 

to seek clarifications or provide context-aware responses in such situations (Deng & Lin, 2022).  

The use of ChatGPT raises privacy concerns, particularly when dealing with personal data. 

Safeguarding user privacy and data security is an ethical imperative, especially in contexts 

involving sensitive information. Overreliance on AI systems like ChatGPT without human 

oversight is a societal challenge. It can lead to poor decision-making, lack of critical thinking, 

and a diminished sense of personal responsibility. The integration of AI in various industries can 

disrupt traditional employment, potentially leading to job displacement in certain roles. 

Preparing the workforce for these changes and addressing potential economic disparities is a 

substantial societal challenge. Establishing appropriate regulations and legal frameworks for AI 

systems like ChatGPT is a complex challenge. Defining responsibilities, setting standards for AI 

use, and navigating the global legal landscape require careful consideration. Ensuring that AI 

systems are used ethically, particularly in fields like healthcare and law, presents an ethical 

challenge. Determining the limits of AI's involvement in sensitive decisions is essential. The risk 

of malicious users exploiting ChatGPT for harmful purposes is an ethical and security challenge. 

Protecting AI systems from misuse and ensuring their integrity is crucial. Managing user 

expectations about the capabilities and limitations of ChatGPT is essential. Educating users and 

helping them understand the boundaries of AI systems is a societal challenge (Deng & Lin, 

2022).  

Issues in modeling the interaction between humans and automation: Assumed 
aspects of automation level and type frameworks 
Human-automation interaction has become increasingly integral to our daily lives. Automation 

systems, ranging from self-driving cars to industrial robots, are designed to enhance efficiency, 

safety, and convenience. However, this integration of automation is not without its challenges. 

Human-automation interaction modeling plays a critical role in understanding and addressing 

these issues. One of the foremost challenges in human-automation interaction is automation 

complacency. When automation consistently performs tasks reliably, humans may develop an 

unwarranted trust in the technology. This overreliance can lead to a decrease in human vigilance 
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and an inability to effectively handle situations when automation fails or requires human 

intervention. Striking the right balance between automation assistance and human engagement is 

a delicate task. The level of trust humans place in automation is a critical factor in human-

automation interaction. When automation fails or makes errors, trust can erode rapidly, and it 

may be challenging to regain faith in the system. Ensuring that automation is reliable, and that 

trust is appropriately calibrated, is a vital yet intricate challenge. Maintaining situational 

awareness is often complicated when interacting with automated systems. Humans need to 

understand what the automation is doing and be ready to take control if necessary. Ensuring that 

the automation provides adequate information for situational awareness is crucial for safety and 

effective interaction. Determining when control should transition between humans and 

automation can be complex. Automation handover and takeover processes need to be carefully 

designed to ensure smooth transitions without confusion or accidents. Poorly managed 

transitions can lead to critical errors. The design of user interfaces for interacting with 

automation is critical. Poorly designed interfaces can lead to confusion, errors, and inefficiencies 

in human-automation interaction. Effective design should consider human factors, ergonomics, 

and the cognitive load on users (Kaber & Endsley, 2020). 

The classification of types and levels of automation is a fundamental concept in human-

automation interaction, helping to structure the division of tasks and responsibilities between 

humans and automated systems. These frameworks are valuable tools for understanding and 

designing automation systems, yet they operate under certain presumptive aspects. These 

presumptions, while providing a structured foundation, can sometimes be idealized or simplified, 

and it is essential to recognize these assumptions to grasp the complexities and limitations of 

human-automation interaction. Types and levels of automation presume that there is a clear, 

unambiguous allocation of roles between humans and machines. They assume that tasks can be 

neatly categorized into those best suited for automation and those requiring human intervention. 

However, in real-world scenarios, the boundaries between these roles are often blurred, context-

dependent, and subject to dynamic changes. This can make precise role allocation a challenging 

endeavor. These frameworks presuppose that automation systems possess the necessary sensors, 

algorithms, and feedback mechanisms to reliably perform their designated tasks. While this is 

often the case, automation systems are not infallible. They can fail due to technical glitches, 

environmental factors, or unforeseen circumstances, which can lead to unexpected errors and 
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disruptions. Types and levels of automation assume that humans have a clear and comprehensive 

understanding of the capabilities and limitations of the automation. They also presume that 

humans can accurately assess the reliability of automation and make informed decisions about 

when to trust the technology and when to intervene. In reality, trust in automation can be 

influenced by a myriad of factors, including prior experiences, the system's track record, and the 

situational context (Kaber & Endsley, 2020). These frameworks imply that automation systems 

behave consistently and predictably across different scenarios. While this is a reasonable 

expectation, the behavior of automation can vary, leading to situations where it is unclear how 

the system will respond in a particular context. This variability can create uncertainty and 

challenges in human-automation interaction. They presume that humans can be effectively 

trained and familiarized with automation systems to understand their functionalities and 

limitations. However, training programs may not always align with real-world complexities, 

especially in situations where rapid adaptation to new automation is required. The frameworks 

presuppose that there is effective communication between humans and automation systems, 

especially in situations where control needs to transition between the two. Communication 

issues, such as misunderstandings regarding system alerts or a lack of clear handover procedures, 

can lead to errors and confusion. Types and levels of automation assume that user interfaces for 

interacting with automation are designed effectively and intuitively. Poorly designed interfaces 

can result in confusion and errors in human-automation interaction, highlighting the importance 

of a user-centered design approach. These frameworks imply that automation systems are 

adaptable to changing situations and can seamlessly hand over control to humans when 

necessary. However, not all automation systems are equally adaptable, and handling unexpected 

scenarios or situations outside the system's design parameters can be a substantial challenge. 

While these frameworks offer a structured categorization of automation, they do not explicitly 

address the legal and ethical considerations associated with human-automation interaction. These 

considerations, such as issues of liability for automation failures and the ethical implications of 

automation in critical domains, are complex and require separate legal and ethical frameworks. 

They do not encompass regulatory considerations, which can vary significantly by industry and 

application. Regulatory frameworks may impose additional requirements, standards, and 

guidelines that need to be considered in the practical implementation and use of automation 

systems. Understanding the presumptive aspects of frameworks for types and levels of 
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automation is essential for effectively navigating the complex landscape of human-automation 

interaction. While these frameworks provide valuable structures for conceptualizing and 

communicating automation roles and responsibilities, they also underscore the idealized nature 

of such models. In practice, human-automation interaction often involves nuances and 

complexities that extend beyond these frameworks' assumptions. Designers, practitioners, and 

policymakers must be cognizant of these presumptive aspects and consider the real-world 

challenges they may encounter when implementing and using automation systems. This 

awareness is crucial for developing systems that are not only efficient but also safe and 

responsive to the dynamic and sometimes unpredictable nature of human-automation 

collaboration (Kaber & Endsley, 2020).  

The Decline of Architects: Can a Computer Design Fine Architecture without 
Human Input?  
Design software continues to improve Autodesk's Dreamcatcher is said to be the next generation 

of CAD. It is “a generative design system that allows designers to define their design problem 

through goals and constraints. The system generates thousands of design options that meet 

specific goals, allowing designers to explore trade-offs between multiple alternative approaches 

and select design solutions for manufacturing. ” The research and office building of the MaRS 

Innovation District in Toronto was designed using Dreamcatcher software. The design of the 

building is created based on the needs and desires of future users. “The software can take all of 

these factors into account to find an optimal set of options that meet as many criteria as 

possible.” (Altavilla and Blanco, 2020). 

One of the primary roles of architects is to bring creativity and innovation to the design process. 

While computers can generate designs based on predefined rules and patterns, they lack the 

capacity to think creatively, imagine novel solutions, or incorporate the rich context and cultural 

nuances that often influence architectural decisions. Fine architecture often involves a deep 

understanding of culture, history, and the human experience, which may be challenging for 

computers to fully grasp. Architecture is not just about creating aesthetically pleasing structures; 

it's about addressing human needs and integrating buildings into their surrounding environment. 

Architects take into account factors such as cultural significance, climate, urban planning, and 

the practical needs of the people who will use the spaces. While computers can process data and 

simulate designs, they may struggle to understand and incorporate these multifaceted elements 
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comprehensively. Fine architecture often goes beyond functionality and incorporates aesthetics 

and emotional appeal. Humans connect with architectural spaces on an emotional level, and 

architects are skilled at creating designs that elicit specific feelings or responses. Computers may 

generate aesthetically pleasing designs, but whether they can evoke emotions or capture the 

essence of a place is a subject of debate. Architecture projects typically involve collaboration 

between architects, engineers, clients, and other stakeholders. The exchange of ideas, feedback, 

and the synthesis of diverse perspectives are central to the design process. While computers can 

assist in generating design options, they may not replace the human insight and collaborative 

dynamics that underpin successful architectural projects. Fine architecture often grapples with 

complex ethical, social, and cultural considerations. These include issues such as sustainability, 

accessibility, social impact, and historical preservation. Decisions in these areas require nuanced 

judgment and a deep understanding of human values, which are challenging for computers to 

fully comprehend and navigate. Rather than replacing architects, computers and AI can be seen 

as tools that aid in the design process. They can assist architects by automating repetitive tasks, 

simulating designs, and providing data-driven insights. However, architects remain critical for 

interpreting and contextualizing this information, making creative and ethical decisions, and 

managing the complex interplay of factors in architectural design. Once powerful AI is achieved, 

it will not take long for them to surpass human intelligence. The key point of a strong AI is that it 

can learn and thus improve itself without any human guidance. (Altavilla and Blanco, 2020) 

Ai and the future of machine design 

Not so long ago, engineering was a profession done with pencil and paper calculations were done 

by hand and designs were sketched on large sheets of paper. Of course, today, engineering is a 

discipline that involves a lot of computer tools and software. Although these tools have increased 

the power of engineers, they clearly still control the design process. But this control is now being 

questioned. There is growing interest in using new artificial intelligence and other technologies 

to achieve higher levels of product automation and accelerate new product innovation (Haque, 

2023). 
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The Dematerialization of the Designer in an Age of Automation and its Impact on 
Graphic Design 
The dematerialization of the designer in the age of automation is a concept that has gained 

significant attention in the field of graphic design. This literature review provides an overview of 

the key discussions and insights regarding how automation and technology are reshaping the role 

of graphic designers, as well as the broader implications for the field. Automation tools and 

software, such as Adobe Creative Cloud and Canvas, have become integral to the graphic design 

process. These tools offer pre-designed templates, smart algorithms, and AI-powered features 

that automate various design tasks, from layout and color selection to text generation. Bilton 

(2018) discusses how automation is transforming the creative process in graphic design, making 

it more accessible to individuals with limited design expertise. UW (2020) argues that 

automation in design has led to a democratization of graphic design, allowing non-designers to 

create professional-looking materials. The advent of automation has led to a shift in the role of 

graphic designers. They are no longer solely creators of designs but also curators and 

orchestrators of automated design processes. Designers are increasingly focused on strategy, 

creativity, and user experience, rather than manual design tasks. Lupton (2019) explores how 

designers are evolving from being "design-makers" to "design-thinkers," with an emphasis on 

strategy and concept development. Kim et al. (2021) suggest that the role of graphic designers is 

becoming more interdisciplinary, as they collaborate with data scientists, marketers, and other 

professionals to create data-driven designs (Matthews & Shannon, 2023).  

Example Case Studies of Impact of Artificial Intelligence on Jobs and Productivity 
Artificial intelligence (AI) is transforming different industries and impacting employment and 

productivity in different ways. Artificial intelligence has evolved from a computing development 

perspective to being fully used to extract, analyze, and predict large amounts of data in various 

fields. Integrating technologies such as AI helps improve the operations and efficiency of certain 

infrastructures as well as reduce financial costs. The systems used in the following examples are 

engineering design software (Autodesk Dreamcatcher), sensor networks, and machine learning 

techniques. The Hack Rod team wanted to develop an optimal chassis for their new race car. 

They equip the chassis of an existing car (and race car driver) with hundreds of sensors, creating 

a "digital central nervous system" for the car and driver that will eventually provide parameters 

about the physical forces affecting both the vehicle and the driver (Skilton and Hovsepian, 2018). 
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Case Study: AI-Enhanced Furniture Design - The Elbo Chair  

A furniture design company, "ModernCraft Furniture," aimed to streamline its design and 

production processes for a new line of chairs, including the "Elbo Chair." They decided to 

integrate AI into their design workflow to boost productivity, enhance creativity, and offer 

customizations to customers. The design team utilized AI-powered tools for inspiration and trend 

analysis. AI algorithms scoured databases of furniture designs, interior trends, and customer 

preferences. The AI system generated mood boards and design suggestions based on the latest 

trends in furniture. ModernCraft employed generative design software to create initial chair 

prototypes. Design parameters, such as materials, ergonomics, and aesthetic preferences, were 

input into the AI system. The generative design AI generated numerous chair designs, each 

adhering to different design principles, and optimized for manufacturing efficiency. To provide 

customers with personalized options, an AI-driven customization platform was created. 

Customers could use an app to interactively adjust chair features, such as the chair's shape, size, 

color, and upholstery. The AI system ensured that the customizations were structurally sound 

and aesthetically pleasing. Finite element analysis (FEA) AI tools simulated how the chair would 

perform under various loads and conditions, optimizing for strength and stability (Skilton & 

Hovsepian, 2018). This phase significantly reduced the time and resources needed for physical 

testing. AI was employed to optimize the supply chain and production process. Predictive 

maintenance AI systems monitored machinery to prevent breakdowns, ensuring continuous 

manufacturing. Additionally, AI algorithms managed inventory levels and scheduled efficient 

delivery routes. The integration of AI in the design and production process had several positive 

outcomes for ModernCraft Furniture. The AI-driven generative design process significantly 

reduced the time required to create chair prototypes, allowing for a faster time-to-market. 

Customers appreciated the ability to customize their Elbo Chairs, increasing sales and customer 

satisfaction.  

Case Study: AI-Enhanced Aeronautical Engineering Design - Crew-Cabin Partition 

An aerospace engineering company, "AeroTech Innovations," sought to optimize the design and 

production of the partition that separates the crew's section from the cabin in commercial aircraft. 

They aimed to enhance safety, productivity, and the overall passenger experience. To achieve 

this, they decided to incorporate AI technologies into the design and manufacturing processes. 

AeroTech employed generative design software powered by AI. They provided design 
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parameters, safety standards, and aesthetic preferences for the partition. The AI system generated 

multiple design variations, optimizing for weight, structural integrity, and safety standards while 

adhering to regulatory requirements. Advanced AI-driven simulations were used to evaluate the 

structural and safety aspects of each design iteration. This process significantly reduced the time 

required for physical testing and ensured that the partition could withstand various conditions, 

including turbulence and emergency situations. AI algorithms analyzed a wide range of 

materials, considering factors like weight, durability, and fire resistance. This led to the selection 

of lightweight yet robust materials that met safety standards and reduced the overall weight of 

the partition. For the cabin-facing side of the partition, AI-driven customization tools allowed 

airlines to choose design elements that aligned with their branding and passenger experience. 

This customization resulted in a visually appealing and harmonious partition design. AI-powered 

robotic manufacturing systems were used for precision assembly, reducing human error and 

enhancing productivity (Skilton & Hovsepian, 2018). Predictive maintenance AI ensured that the 

machinery operated efficiently and minimized downtime. AeroTech integrated AI systems for 

real-time monitoring of the partition's structural health and safety features. Any potential issues 

or wear and tear were immediately detected, allowing for proactive maintenance and compliance 

with aviation safety regulations. The generative design process accelerated design iterations, 

while AI in manufacturing reduced errors and increased productivity. The AI-optimized material 

selection and design contributed to weight reduction, improving fuel efficiency and 

environmental impact.  

Case Study: Building Architecture Design Building Design and Aesthetics 

A leading architectural firm, "Architectura Innovations," aimed to push the boundaries of 

building design while optimizing productivity and meeting aesthetic demands. They decided to 

incorporate artificial intelligence into their design processes to enhance creativity and streamline 

the creation of an aesthetic building facade for a commercial project. Architectura Innovations 

used AI-powered generative design software to explore innovative design concepts for the 

building facade. The AI system considered design parameters such as building location, purpose, 

and desired aesthetics. It produced a variety of design iterations, pushing the boundaries of 

architectural creativity. To ensure that the design aligned with the local context, AI tools 

analyzed historical and cultural references specific to the project's location. This allowed the firm 

to incorporate design elements that resonated with the local community and met regulatory 



43 
 

 

requirements. AI-driven tools assessed the facade's energy efficiency and sustainability. The 

system recommended materials and design elements that not only enhanced the building's 

aesthetics but also contributed to environmental sustainability. The AI-driven generative design 

process led to innovative and aesthetically pleasing building facades that pushed the boundaries 

of architectural creativity. Analyzing historical and cultural data resulted in facades that were not 

only beautiful but also culturally sensitive, gaining community support. AI recommendations for 

sustainable materials and design elements contributed to environmentally friendly building 

facades. Real-time 3D visualization tools allowed clients to engage more actively in the design 

process, leading to increased satisfaction (Skilton & Hovsepian, 2018). 

Creativity as Computation: Teaching Design in the Age of Automation 
In the age of automation, the field of design is undergoing a significant transformation. Design, 

often perceived as a deeply creative and human-driven endeavor, is now intersecting with the 

computational power of automation, particularly artificial intelligence (AI). This convergence 

poses both challenges and opportunities for design education. Design has traditionally been 

synonymous with human creativity, imagination, and aesthetics. Designers have been the 

architects of visual and functional solutions that address complex problems. However, the rise of 

automation, machine learning, and generative design tools challenges the traditional 

understanding of design.   

Teaching design in the age of automation means embracing the idea that automation can be a 

creative partner rather than a threat. Design educators must encourage students to see AI and 

computational tools as enablers of creativity, not replacements for it. For example, AI can 

quickly generate multiple design variations that designers can then curate and refine, freeing 

them to focus on higher-level conceptual thinking. As design becomes more automated, it's 

crucial to educate students about the ethical implications of their work. They must understand the 

impact of their designs on society, culture, and the environment. Design educators need to foster 

a sense of responsibility and critical thinking about the consequences of design decisions, even 

when assisted by AI. Teaching design in the age of automation encourages cross-disciplinary 

learning. Design students should have exposure to fields like computer science, data analytics, 

and AI. This knowledge enables them to harness the capabilities of automation and collaborate 

effectively with technologists (Kaiser, 2019). While automation can optimize efficiency, it is 
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crucial to remind students that design is fundamentally about solving human problems and 

enhancing the human experience. Students should learn to apply computational creativity to 

create designs that are more accessible, user-friendly, and emotionally resonant.  

Roles of Artificial Intelligence in Design Science Research in Information Systems  
AI assists in identifying and framing complex problems within IS. Machine learning algorithms 

can analyze vast datasets and recognize patterns, anomalies, and emerging challenges that 

researchers might not detect through traditional methods. This aids in defining research problems 

that are both relevant and impactful. AI-driven data collection and analysis tools are invaluable 

for researchers in IS. AI can automate the process of gathering, processing, and analyzing large 

volumes of data from various sources. This enables researchers to make data-driven decisions 

and uncover insights that inform the design of innovative solutions. AI provides researchers with 

advanced modeling and simulation capabilities. AI algorithms can simulate complex scenarios, 

predict outcomes, and test various design alternatives. This helps researchers validate their 

design solutions before implementation, reducing the risk of failure and enhancing the efficiency 

of the design process. AI-powered recommendation systems can be employed to tailor 

information systems to individual user needs. Researchers can leverage AI to design systems that 

adapt to user preferences and behaviors, enhancing user experiences and system usability. NLP 

technology enables researchers to extract valuable insights from unstructured text data, such as 

user reviews, social media content, and academic literature. Researchers can use NLP to identify 

emerging trends, gather user feedback, and inform the design of IS solutions. AI-driven 

technologies, including chatbots and virtual assistants, can be integrated into IS to improve user 

experiences (Božić, 2023). Design science research can explore how to create more intuitive, 

user-friendly, and responsive systems by leveraging AI-powered interfaces. AI can automate 

routine tasks, allowing researchers to focus on more creative and high-value aspects of their 

work. This enhances research efficiency and productivity by automating data preprocessing, 

literature reviews, and repetitive analytical tasks. AI-driven predictive analytics can help 

researchers make informed decisions about the design of IS solutions. Predictive models can 

forecast system performance, user behavior, and potential challenges, enabling researchers to 

proactively address issues and optimize designs. AI plays a crucial role in design science 

research when it comes to ethical considerations. Researchers can use AI to assess the ethical 

implications of their designs, identify potential biases, and develop strategies to ensure ethical 
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behavior within information systems. AI allows information systems to evolve over time based 

on user feedback and changing requirements. Researchers can design systems that continuously 

learn and adapt to new challenges and opportunities.  

A Study on the Roles of Designers Co-Evolving with Tools 
According to Bush (1945), Human thinking can be categorized into two type’s i.e. creative and 

repetitive thinking. In the second phase Bush hypothesized that people can get assistance from 

computers and machines, he added that when getting help from the machines it is important to 

employ creative thinking skills to select data and place them in the right direction. The repetitive 

part is usually left for the computer. According to Licklider (1960) humans can have symbiotic 

relationships with the computers, some of the responsibilities of man will be to form hypotheses, 

set goals, make assessments and determine criteria for various processes and operations. 

Computers on the other hand will perform repetitive tasks to assist the humans, according to 

licklider (1960) computers can perform almost all task impossible to humans well, easily and 

quickly. Following the emergence of computers, the history of CAD can be categorized into four 

periods; initially before the computers were used in the field of design, designers worked with 

their hands and drafting tools alone. In this regard the computers had little or no effect on the 

role of designers.  

1. The first phase: computer-aided geometric design 

The most important role of computer aided design is to provide enhanced visualization for 

images produced by designers. In the initial stages of computer design work, a lot of effort and 

time was spent. CAD in light of this fact stands in the gap between the visual image and the 

designer’s internal image through the same task with reduced time and effort. Designers come in 

to create designs and computers help to visualize them. This is a clear indication that computers 

have seriously replaced parts of human repetitive abilities as computers. In light of this fact the 

role of computers as supports and the role of designers can be defined in relation to each other.  

2. The second phase: algorithm-aided parametric design.  

This society is gradually increasing in terms of complexity, in this regard designers need a lot of 

information to solve their problems. Here, designers take into account different conditions to find 

a more suitable shape. Parametric design in this regard comes in to help designers achieve their 



46 
 

 

design goals in a logical way. This design helps in creating the required shape and through the 

use of computers calculations are done in real time and displays it to the designer.  

3. The third phase: artificial intelligence-aided generative design 

Generative design refers to the use of computers to rapidly indulge in repetitive process of 

exploring several design solutions as possible. In the case of the Autodesk Dreamcatcher, a 

generative design software, designers can create many variations of design proposal by simply 

entering the desired conditions into the form of a given prototype. Designers can then arrange the 

proposals based on their preferences. The several forms created by the computer can be put 

through a comprehensive selection process and the designers selects that which is more 

appealing to the customer.   

Gaps in research  
In light of the aforementioned literary work, the major concern is not just about the shift from 

human labor to an era of computer, rather it’s about the relationship between knowledge works. 

The reliance of human on computers is a complex system and there are concerns that the more 

passive humans engage with the systems the less likely they are to develop recovery systems 

Excellent decision-making performance does not guarantee user acceptance. Thus, lack of user 

acceptance is seen as a problem in the user that must be treated by measures outside of the 

essential characteristics of the machine expert. Systems of Artificial intelligence are not capable 

of relating with common sense situations. Compared to humans, they are less viable than humans 

are in uncertain or unpredictable environments, especially outside the predefined domain of 

knowledge.  

Various works of literature explored herein are more inclined on the benefits of AI, however 

there are concerns that arise with numerous levels of automation that exists. In light of this fact, 

humans may not be able to tell between the wrong, better or worse levels of automation; Worse 

levels could be detrimental. Another limitation is that optimal automation levels do not take 

responsibility for system outcomes and in most cases fail to address the right design question. 

The literature review has exhaustively addressed AI’s impact on the labour market, however in 

light of the positive impacts it will cause to the labour market, it is also bound to cause the 

disappearance of existing jobs and influence the creation of new jobs that will require minimal 
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human interference. For instances where human interference maybe necessary, training maybe 

required in order to conform to the requirements of AI system installed.  

Selected gaps 
AI and automation has become more prevalent in management fields and engineering today, 

despite this fact there is an increasing concern regarding the possible shift in the relationship 

between machines and humans. AI and automated systems have been developed to perform work 

allocated to them efficiently, however the role of humans is now passive than ever. As a result of 

this, the machines and AI systems may hinder the capability of man to develop mental models to 

curb complex situations which is important for system recovery. The concern therefore is, how 

humans can develop collaborative systems that will ensure that humans maintain their situational 

understanding and cognitive engagement.  

When humans have passive roles in automation and artificial intelligence, the aftermath is that 

developing effective responses to unexpected events and system failures becomes a challenge. 

For any automated system, human attribute is necessary as it enables establishment of system 

resilience that ensures response and adaptation to unforeseen challenges.  

New research questions 
1. To what extent are AI tools used in innovation and design related tasks? 

2. How can human-machine interaction be optimized to ensure that humans maintain 

control over automated systems? 

3. What are the difficulties humans face whilst working with AI tools? 

4. What is the balance between human intervention and automation regarding system 

failures? 

5. How can AI be automated to adapt with situational awareness and cognitive engagement 

when handling dynamic and complex environments? 

6. What are the metrics and indicators that organizations can use to measure AI acceptance? 

7. What are the impacts of AI on labor relations and implications for the work force 

economy? 
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Selected research questions 
1. How can human-machine collaboration in complex knowledge work be optimized to 

ensure that humans maintain a meaningful and active role in decision-making processes? 

2. How can the design of automated systems be adapted to enhance the cognitive 

engagement and situational awareness of engineers when dealing with complex and 

dynamic environments? 

3. How does the level of automation impact the ability of engineers to respond to system 

failures and unexpected events, and what is the ideal balance between automation and 

human intervention in such scenarios? 

4. What role do user training and education play in mitigating user resistance and fostering 

trust in automated decision support tools in management settings? 
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CHAPTER 3: METHODOLOGY 
The methodology employed in this research study aims to explore the utilization of artificial 

intelligence (AI) tools in supporting design activities and innovation processes. As the role of AI 

in design and innovation continues to evolve, this methodology seeks to provide a structured 

approach for investigating the impact, effectiveness, and challenges associated with the 

integration of AI in these creative and problem-solving domains. Qualitative research 

methodology was most convenient for this study given the involvement of case studies and a 

variety of articles. According to (UTA, 2023), a qualitative research methodology is an approach 

to study and understand social phenomena, human behavior, and experiences by examining them 

in depth and detail. It focuses on exploring the subjective aspects of a research topic, seeking to 

gain insights into people's perceptions, motivations, and the meaning they attribute to their 

experiences. Qualitative research is often used in fields such as sociology, psychology, 

anthropology, education, and healthcare. This methodological design is a valuable approach for 

gathering information about artificial intelligence (AI). It focuses on exploring and 

understanding the subjective aspects, experiences, and perspectives of individuals or groups, 

rather than quantifying data.  

Research design 
The past decade has been characterized by increased technological advancement and as time 

unfolds so does technology. The integration of artificial intelligence into various aspects of our 

lives has become increasingly relevant. As AI technologies continue to shape our world, it is 

crucial to gain a deeper understanding of how individuals experience, perceive, and interact with 

AI systems. In order to understand the depth of the subject matter, a snowballing approach was 

used. Snowballing refers to a system of literature review that looks into relevant sources amongst 

selected literature in order to come up with a set of relevant literature useful in addressing 

developed research questions. This research designs enables researchers to not only discover 

seminal works but also more recent and contextual relevant studies. Other advantages of this 

research methodology is that it leads to the identification of unique perspectives of various 

authors thus enriching the diversity of the literature review.  
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Method of data collection  
When analyzing the significance of artificial intelligence (AI), various data collection methods 

can be employed in qualitative research to gain a deeper understanding of the impact, 

perceptions, and implications of AI. The choice of data collection used herein is content analysis. 

Analyzing textual and visual content, such as articles and policy documents, facilitated the 

understanding of how AI is portrayed in the media and how it is discussed in various contexts. 

This method revealed public discourse and the framing of AI issues. 

Sampling strategy  
This research adopted the use of snowball sampling strategy which involves selecting articles 

and bringing more on board based on emerging issues and themes. The articles identified in this 

research have therefore cut across the changing times such as the wake of the pandemic and 

increasing fear that artificial intelligence may overpower human intelligence.  

Justification for choice of methodological 
Content analysis is an objective and systematic method for analyzing textual, visual, or audio 

data. It can reduce the potential for bias in data interpretation, as researchers adhere to predefined 

coding categories and criteria. Content analysis is an efficient way to analyze large volumes of 

data, especially when manual coding is combined with qualitative data analysis software. It 

allows researchers to examine extensive content in a structured and organized manner. 
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CHAPTER 4: RESULTS 
AI is significantly impacting various industries by automating tasks, streamlining processes, and 

increasing efficiency. The articles presented in this research have shown how AI technologies 

can reduce manual labor, increase productivity, and save costs.  AI has a profound impact on 

healthcare, with articles discussing its potential in diagnosing diseases, predicting patient 

outcomes, and personalizing treatment plans. AI can improve patient care, reduce medical errors, 

and enhance the overall healthcare system. AI is used to create personalized customer 

experiences in various industries, from e-commerce to customer service. Chatbots, 

recommendation systems, and virtual assistants are examples of AI technologies that improve 

customer interactions. AI is a powerful tool for processing and analyzing large datasets. Articles 

often emphasize AI's role in data analytics, helping organizations make data-driven decisions and 

gain valuable insights.  

AI is a key driver of the development of autonomous vehicles. Articles focus on how AI 

technologies, such as computer vision and machine learning, are making self-driving cars safer 

and more practical. Many articles highlight the ethical and regulatory challenges associated with 

AI, including issues related to bias, privacy, accountability, and transparency. Ensuring the 

responsible and ethical use of AI is a significant topic of discussion. The articles have also 

emphasized the scalability of AI systems. They can adapt to different data volumes and 

computational resources, enabling their use in both small-scale applications and large, data-

intensive environments.  

 Data driven insights  
Artificial Intelligence (AI) and data-driven insights represent a powerful alliance that is 

transforming the way we gather, analyze, and derive valuable information from vast datasets. In 

today's data-rich world, AI plays a crucial role in extracting meaningful patterns, trends, and 

actionable knowledge from data. In this introduction, we will explore the exciting realm of AI-

driven data insights. Data-driven insights, powered by AI, involve the use of machine learning 

algorithms and other AI techniques to process and interpret data, providing organizations and 

individuals with a deeper understanding of their data. These insights can help make informed 

decisions, optimize processes, enhance user experiences, and unlock new opportunities across 

various sectors, including business, healthcare, finance, and more. Data-driven insights in the 
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context of AI refer to the valuable information, patterns, trends, and knowledge that can be 

extracted from vast datasets through the use of artificial intelligence and data analytics 

techniques. These insights are essential for informed decision-making, problem-solving, and 

optimization across a wide range of applications. 

Data-driven insights start with the collection and storage of data. This data can come from 

various sources, including sensors, databases, user interactions, and more. The collected data is 

stored in structured or unstructured formats. Before data can be used for analysis, it often 

requires preprocessing. This includes cleaning, organizing, and transforming the data to ensure it 

is accurate and in a suitable format for analysis. Data preprocessing also involves dealing with 

missing values, outliers, and noise. AI algorithms and data analytics tools are applied to the 

preprocessed data to uncover patterns, correlations, and insights. Techniques include statistical 

analysis, machine learning, and deep learning. These methods can be supervised or unsupervised, 

depending on the nature of the problem. AI can be used to build predictive models that forecast 

future events or trends based on historical data. These models help organizations make informed 

decisions, such as predicting customer behavior, stock prices, or disease outbreaks. AI-driven 

recommendation systems analyze user behavior and preferences to provide personalized product 

or content recommendations. These systems are widely used in e-commerce, streaming 

platforms, and more. AI can identify anomalies or unusual patterns in data that may indicate 

errors, fraud, or potential issues. Anomaly detection is used in cybersecurity, fraud prevention, 

and quality control. Data-driven insights can lead to optimization strategies that enhance 

processes and systems. For example, optimizing supply chain logistics, energy consumption, or 

manufacturing processes to improve efficiency and reduce costs. In healthcare, AI-driven data 

insights can aid in early disease diagnosis, patient monitoring, and drug discovery. Predictive 

analytics can help identify at-risk populations and improve healthcare outcomes. In the business 

world, data-driven insights play a crucial role in understanding customer behavior, market 

trends, and competitive analysis. This information guides marketing strategies, product 

development, and resource allocation. Data-driven insights in AI have the potential to transform 

industries and enhance decision-making processes by harnessing the power of data and 

intelligent algorithms. They provide organizations with a competitive advantage, facilitate 

innovation, and improve the quality of products and services. However, it's important to 
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approach data analysis and AI with ethical and responsible considerations to mitigate potential 

risks and biases.  

AI in design 
Artificial Intelligence (AI) is playing an increasingly significant role in various aspects of the 

design process across different domains. Artificial Intelligence (AI) has revolutionized the field 

of design by offering innovative tools and techniques that enhance creativity, efficiency, and 

problem-solving capabilities. It has become an indispensable companion to designers, 

influencing various design disciplines. Whether you are a graphic designer, architect, product 

designer, or involved in any other creative endeavor, AI has a profound impact on the way you 

work. AI in design encompasses a wide range of applications, from generative design in 

architecture to automated image editing in graphic design. This integration of AI and design not 

only streamlines the creative process but also opens up new possibilities that were previously 

unattainable. 

Design Tools 
Autodesk dreamcatcher  

Autodesk Dreamcatcher is a generative design software application developed by Autodesk, a 

leading software company in the field of computer-aided design (CAD) and engineering. 

Dreamcatcher is a revolutionary tool that empowers designers, engineers, and architects to 

explore and optimize design solutions using artificial intelligence and generative design 

algorithms. Dreamcatcher is at the forefront of generative design technology. It allows users to 

set design goals and constraints and then uses AI algorithms to generate and explore numerous 

design alternatives. This leads to highly efficient and innovative solutions that might not be 

apparent through traditional design methods. Users can create parametric models by defining 

parameters and relationships. This enables the exploration of design variations based on different 

parameters, allowing for quick and iterative design changes. Dreamcatcher includes topology 

optimization capabilities, which can help in reducing material usage while maintaining structural 

integrity. It can automatically generate optimal material layouts for various design scenarios, 

making it invaluable in industries such as aerospace and automotive. Users can define design 

constraints, including load conditions, material properties, and geometric parameters. 

Dreamcatcher then generates designs that meet these constraints, ensuring that the final solution 



54 
 

 

is both functional and compliant with requirements. The software integrates with simulation 

tools to assess the performance and behavior of design alternatives. This ensures that the 

generated designs are not only innovative but also practical and safe. Dreamcatcher supports 

multi-material design, allowing designers to explore materials beyond traditional choices. It is 

also multi-disciplinary, enabling collaboration between designers, engineers, and other 

stakeholders in the design process (Dennis, 2021). The software encourages exploration by 

providing users with a range of design options. This not only helps in finding optimized solutions 

but also promotes creativity and innovation.  

Human-AI interaction for Autodesk Dreamcatcher 
Human-AI interaction in the context of Autodesk Dreamcatcher involves the collaboration and 

communication between human designers and the generative design capabilities of the software. 

This interaction is essential for harnessing the full potential of Dreamcatcher's generative design 

features while ensuring that the final design solutions align with human objectives, preferences, 

and ethical considerations. Human designers play a crucial role in initiating the design process 

by defining the project's goals, objectives, and constraints. They set the parameters, such as 

material properties, structural requirements, and aesthetic preferences that will guide the 

generative design process. Designers need to configure Dreamcatcher's AI algorithms to suit the 

specific project requirements. This may involve selecting the appropriate optimization criteria, 

defining design variables, and determining the level of design exploration. Human-AI interaction 

in Dreamcatcher often involves an iterative feedback loop. Designers review the generative 

design results and provide feedback on the generated alternatives. They can specify which 

designs are more promising or whether certain constraints need to be adjusted. Designers are 

responsible for addressing ethical considerations in the design process. They need to ensure that 

the AI-generated designs align with ethical standards, are inclusive, and do not perpetuate bias or 

discrimination. Ultimately, designers are responsible for selecting the final design solution from 

the alternatives generated by Dreamcatcher (Kaber & Endsley, 2020). This decision involves a 

balance between AI-generated design efficiencies and human judgment, creativity, and expertise. 

Designers interpret the results generated by Dreamcatcher, including the visualizations, 

performance data, and other outputs. They need to understand and communicate the implications 

of the AI-generated designs to stakeholders. Designers can customize AI workflows through 

scripting and coding, allowing for tailored AI interactions to address project-specific needs or 
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unique design challenges. Effective collaboration and communication between human designers 

and other stakeholders (such as engineers and clients) are critical in the Dreamcatcher process. 

Clear communication ensures that the AI-generated designs meet project requirements and 

objectives. Designers often need to learn and adapt to the capabilities of Dreamcatcher and AI 

algorithms. Continuous learning is essential for understanding how to make the most of 

generative design. Designers play a key role in framing design problems and defining the scope 

of AI involvement. They need to determine where and how AI can best contribute to achieving 

project goals. In complex design scenarios, human-AI interaction may involve making decisions 

that weigh trade-offs between conflicting design objectives, cost considerations, and time 

constraints. Human-AI interaction in Autodesk Dreamcatcher is a dynamic process where 

designers work in collaboration with AI to harness its generative design capabilities. It requires a 

balance between human creativity, judgment, and ethical considerations and AI's ability to 

explore vast design spaces, optimize solutions, and provide innovative alternatives. Effective 

communication, iterative feedback, and customization of AI workflows are essential components 

of this interaction. 

Adobe creative suite / cloud 

Adobe Creative Cloud, often referred to as Adobe Creative Suite (CS), is a comprehensive suite 

of software applications and services developed by Adobe Inc. that is widely used for various 

creative and design-related tasks. Creative Cloud is Adobe's successor to the traditional Creative 

Suite (CS), and it offers several advantages, including cloud-based features, regular updates, and 

a subscription-based pricing model. Adobe Creative Cloud includes a wide range of creative 

applications, such as: 

Adobe Photoshop: A versatile image editing and manipulation software. 

Adobe Illustrator: A vector graphics editor for creating illustrations and designs. 

Adobe InDesign: Used for layout design and desktop publishing, ideal for print projects. 

Adobe Premiere Pro: A professional video editing software. 

Adobe after Effects: For motion graphics and visual effects in video and film. 

Adobe Audition: An audio editing and recording software. 
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Adobe Dreamweaver: A web design and development tool. 

Adobe XD: A user experience and user interface (UI/UX) design tool. 

Adobe Light room: A photography software for editing and organizing photos. 

Creative Cloud provides cloud-based storage, allowing users to save, access, and share their 

work from any device with an internet connection. This feature makes it convenient for 

collaborative work and remote access. One of the benefits of a subscription-based model is that 

users receive continuous updates and improvements to their Adobe applications. This ensures 

that users have access to the latest features and capabilities. Creative Cloud enables collaboration 

through cloud-based document sharing and co-editing features. Users can share their work with 

others, get feedback, and make real-time changes. Adobe offers a suite of mobile applications 

that complement the desktop software. These apps are designed for on-the-go creativity and 

include Adobe Spark, Adobe Fresco, and Adobe Capture, among others. Users can create and 

manage libraries of design assets, such as colors, fonts, and graphics, which can be easily shared 

across different Adobe applications. Creative Cloud integrates with Adobe Stock, a vast 

collection of stock photos, videos, illustrations, and other assets. Users can license and use these 

assets directly within their projects. Adobe's social media platform for creatives, is integrated 

into Creative Cloud. Users can showcase their work, get feedback, and connect with other 

creatives on the platform. Type kit, now part of Adobe Fonts, offers a vast library of fonts that 

can be easily integrated into design projects. Users can customize their workspaces in Adobe 

applications, allowing them to arrange tools and panels to fit their preferences and workflows 

(Messieh, 2018).  

Adobe Creative Cloud is a versatile and powerful suite of creative tools used by professionals 

and hobbyists for various creative endeavors, from graphic design and video editing to web 

development and photography. The cloud-based features, regular updates, and access to a wide 

range of creative assets make it a comprehensive solution for creative professionals. Its Strengths 

lie in its ability to revolutionize design through generative design innovation, topological 

optimization, automation, scalability, and integration with simulation and multi-disciplinary 

collaboration. These strengths make it a valuable tool for professionals in design, engineering, 

and architecture seeking efficient and innovative solutions.  
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Human-AI interaction for Adobe Creative Suite/Cloud 
Human-AI interaction within the Adobe Creative Suite/Cloud ecosystem involves the 

collaboration and integration of AI-driven features and tools with the creative workflows of 

human designers and artists. Adobe has been integrating AI into its creative software to enhance 

and streamline various tasks. In applications like Adobe Photoshop and Adobe Lightroom, AI-

powered features can assist users in enhancing images. This may include automatic adjustments 

for exposure, contrast, color correction, and even content-aware fill. Adobe Sensei, Adobe's AI 

and machine learning framework, can automatically generate design assets like color palettes, 

vector shapes, or patterns based on user inputs or project themes. Adobe Stock, integrated into 

Adobe Creative Cloud, uses AI to offer intelligent image search capabilities. This simplifies the 

process of finding and licensing stock images for projects. Some AI-driven features predict and 

suggest creative decisions. For instance, Adobe XD's Auto-Animate feature can create smooth 

transitions between artboards based on AI recommendations. AI can analyze the semantics and 

content of images and text to offer suggestions for design elements or keywords for search and 

tagging. Some AI features in Adobe applications use natural language processing to understand 

and respond to user queries and instructions. This can help in making design tasks more 

accessible and intuitive. AI can automate repetitive tasks in design, such as resizing images, 

formatting text, or batch processing, saving designers time and effort. AI-driven tools can 

generate content, such as text, image captions, or even design concepts based on user prompts. 

This is particularly useful in content creation and ideation. AI can recognize patterns and fonts 

within images and suggest corresponding design assets or alternatives. AI can assist in data 

visualization by generating charts and graphs from raw data or providing recommendations for 

the most effective way to visualize data. Adobe applications can provide design suggestions 

tailored to a user's specific project, style, or brand guidelines. Adobe is incorporating features 

that learn from user interactions and adapt to individual preferences, making the software more 

intuitive and user-friendly over time. Designers provide feedback on AI-generated suggestions or 

corrections, which can help train AI models for more accurate and context-aware 

recommendations (Kaber & Endsley, 2020). Designers play a crucial role in ensuring ethical 

considerations in design and content creation, guiding AI to align with values, inclusivity, and 

ethical standards. Ultimately, designers exercise creative control and make critical decisions, 

using AI-generated suggestions as a resource rather than a replacement for their creative input. 
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Human-AI interaction in Adobe Creative Suite/Cloud aims to enhance creative processes, save 

time, and empower designers to focus on high-level creative decisions, while AI handles 

repetitive, data-driven, and technical tasks. Effective communication, feedback, and ethical 

considerations are essential in this collaboration between humans and AI.  

Fermat AI & Human-AI interaction 

Fermat refer to a digital software that integrates both virtual canvas and artificial intelligence for 

the purposes of improving collaboration and creativity for design teams. Some of the features it 

offers includes, concept art creation, brainstorming, mood boarding, creative writing and 

storyboarding. Fermat AI system is a text to image system that shares basic concept with systems 

such as midjourney stable diffusion, google’s imagen and disco diffusion. The system functions 

by using a language vision model to aid in understanding input factored in by users, the 

generator is then directed to produce images of high quality. According to Lyu et al., (2022), 

despite the use of either digital or traditional painting creation, the users needed to have skills in 

using the tools, additionally the author has to have good technical experience that will accurately 

map the imagination of the brain to the visual layer. This has been the limitation affecting 

authors particularly those that have ideologies with little skills. Aside from the known 

capabilities of synthesizing images with any content and style based on a prompt, the users of the 

system can involve the other various modes that best suits their needs. In text-to-image AI 

generators, the interaction between humans and AI often involves other additional aspects such 

as Natural Language Processing (NLP) where NLP techniques are used to understand and 

interpret the user's input. This involves breaking down the text into meaningful components, 

identifying key entities, and extracting relevant information. The system also provides a 

feedback loop where users may have the option to provide feedback on the generated images. 

This feedback can be used to refine subsequent iterations, improving the model's performance 

over time. The feedback loop helps the AI system learn from user preferences and adjust its 

output accordingly. This step is crucial for ensuring that the AI system accurately captures the 

user's creative vision. 
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Mutual Strengths of the design tools 
Versatility 

Design tools used in the field of AI (Artificial Intelligence) encompass a diverse range, reflecting 

the multidisciplinary nature of AI development. The versatility of these tools is crucial for tasks 

such as data visualization, model design, and user interface development. Adobe's design tools 

are often employed to create graphics, icons, and visual elements used in AI presentations, 

reports, and documentation. These tools are employed to create animations and visualizations, 

enhancing the presentation of AI-related concepts and results. AI tools find applications in 

numerous domains, including healthcare, finance, marketing, education, manufacturing, 

entertainment, and more. They can be adapted to solve problems and optimize processes in a 

wide range of industries. AI tools equipped with NLP capabilities can understand, interpret, and 

generate human language. This versatility allows them to be applied in tasks such as language 

translation, sentiment analysis, chatbots, and content generation.  

Efficiency 

AI design tools offer several strengths that contribute to their efficiency in various aspects of the 

design process. AI design tools can automate repetitive and time-consuming tasks, such as data 

preprocessing, feature selection, and model training. This automation significantly speeds up the 

design process, allowing designers to focus on more creative and complex aspects. AI tools excel 

at recognizing patterns and trends in large datasets. This capability is valuable in design tasks 

that involve analyzing complex data or identifying patterns that might not be immediately 

apparent to human designers. AI algorithms can optimize design parameters based on predefined 

objectives. This is particularly useful in scenarios where there are numerous variables to 

consider, and finding the optimal configuration manually would be impractical or time-intensive. 

AI tools can stimulate creativity by providing designers with suggestions, variations, or 

inspirations based on learned patterns. This collaborative approach enhances the creative process 

and helps designers explore new possibilities.  

Creating Empowerment 

AI design tools contribute significantly to creative empowerment by offering a range of features 

and capabilities that augment and inspire the creative process. AI tools can automate mundane 

and repetitive tasks, freeing up designers' time to focus on more creative and strategic aspects of 
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the design process. Generative design, powered by AI algorithms, allows for the creation of 

numerous design variations based on specified parameters. This not only saves time but also 

generates novel and innovative design solutions that may not have been immediately apparent to 

human designers. AI assists designers in exploring a broader design space by quickly generating 

and evaluating multiple design options. This accelerates the creative exploration process and 

encourages a more experimental approach. By leveraging these strengths, AI design tools 

empower creatives to push the boundaries of innovation, explore new design possibilities, and 

enhance the overall quality of their work. As technology continues to advance, the creative 

empowerment provided by AI tools is expected to further expand and evolve. 

AI interaction 

AI design tools exhibit strengths in AI interaction, allowing for more intuitive, adaptive, and 

responsive interactions between users and the design process. AI tools can analyze and 

understand the context of user inputs, allowing for more nuanced and context-aware interactions. 

This is particularly beneficial in design processes where the meaning and intent behind user 

instructions play a crucial role. AI design tools can adapt and learn from user interactions over 

time. This adaptability enables the tools to better understand user preferences, style, and design 

choices, leading to more personalized and effective AI-driven suggestions. AI models can predict 

user preferences and anticipate design elements that align with a user's style. This predictive 

capability streamlines the design process by offering suggestions that are more likely to resonate 

with the user.  

Collaboration 

Collaboration between AI design tools refers to the integration and seamless interaction between 

different AI-powered tools in the design process. AI design tools can be designed to work 

seamlessly with each other, allowing for smooth data interchange and interoperability. This 

ensures that designers can leverage the strengths of multiple tools within a unified workflow. 

Collaboration between AI tools enables the automation of complex design workflows. Tasks that 

require the use of multiple tools can be automated, reducing manual intervention and 

accelerating the overall design process. Collaboration between AI tools facilitates the integration 

of diverse data sources and perspectives. This enhances the decision-making process by 

providing designers with a comprehensive view of the project and its various aspects. 
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CHAPTER 5: DISCUSSION  
I tools have become increasingly integrated into design activities and innovation processes across 

various industries. These tools offer a range of capabilities that can enhance creativity, 

streamline workflows, and provide valuable insights. AI-powered tools can assist in 

brainstorming and idea generation. They can analyze vast datasets and provide designers with 

inspirational ideas, references, and trends, sparking creativity and innovation. AI-driven 

algorithms can optimize designs by considering various factors, such as material usage, structural 

integrity, and aesthetic preferences. This leads to more efficient and cost-effective solutions. AI 

tools can generate prototypes and mockups based on design specifications, accelerating the 

prototyping phase of innovation processes. This enables faster iteration and testing. AI can 

handle repetitive and time-consuming tasks like data entry, image resizing, and formatting, 

freeing up designers to focus on more creative and strategic aspects of their work. AI tools can 

analyze large datasets and user feedback to provide insights into user preferences, market trends, 

and performance metrics. This data-driven approach informs design decisions and innovation 

strategies. 

Generative design  
Artificial Intelligence (AI) and generative design represent a dynamic partnership that is 

transforming the way we approach and conceptualize design in various fields. Generative design, 

enabled by AI, has ushered in a new era of creativity and problem-solving in architecture, 

engineering, product design, and more. In this introduction, we will explore the exciting synergy 

between AI and generative design. Generative design is a concept that harnesses the 

computational power of AI algorithms to create, optimize, and iterate design solutions based on a 

defined set of parameters and constraints. It is an iterative process where AI-driven algorithms 

explore numerous design possibilities, autonomously generating and refining options to meet 

specific objectives. By blending human creativity and machine intelligence, generative design 

pushes the boundaries of what is achievable, fostering innovation and efficiency. Architects use 

generative design to optimize building layouts, structural configurations, and environmental 

performance, leading to more efficient and sustainable designs. It is used to create innovative 

product designs, including optimizing shapes and configurations for aerodynamics, weight 

reduction, and manufacturability.  
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Generative design helps design car components, such as engine brackets, with a focus on 

reducing weight while maintaining strength. Aircraft and spacecraft design benefit from 

generative design to enhance structural integrity and reduce weight, which can lead to improved 

fuel efficiency. In urban planning, generative design can help optimize city layouts, 

transportation networks, and the allocation of resources. AI plays a central role in generative 

design. Machine learning algorithms can analyze vast datasets and design histories to inform and 

improve the generative design process. As designers provide feedback on generated designs, the 

AI system can learn and refine its recommendations over time, leading to more creative and 

effective results.  

Generative design has several benefits i.e. they can suggest unconventional design solutions that 

human designers might not have considered. It also streamlines the design process by automating 

tasks that are time-consuming when done manually. Generative design can produce designs that 

are highly optimized for specific goals, such as cost reduction, material efficiency, or 

environmental sustainability. It can contribute to more sustainable design by minimizing 

resource consumption and environmental impact. Conclusively, Generative design is a powerful 

tool that combines human creativity with AI capabilities to create novel and efficient designs. It 

has the potential to revolutionize various design disciplines and lead to more sustainable and 

innovative solutions. However, it is essential for designers to provide input, review, and select 

from the generated options, as AI-driven generative design systems work best when guided by 

human expertise and intent. 
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Simulation and prototyping 
Simulation and prototyping, when coupled with artificial intelligence (AI), constitute powerful 

tools that enable innovation, problem-solving, and decision-making in a wide range of industries. 

This dynamic combination allows for the creation of virtual models, simulations, and prototypes 

that simulate real-world scenarios, test hypotheses, and explore design variations. Simulation 

involves creating a digital or computer-based model that mimics real-world processes, systems, 

or scenarios. AI can enhance simulations by making them more realistic and responsive, 

providing valuable insights and predictions. Prototyping involves the creation of physical or 

digital models that represent a product, system, or design concept. AI can aid in automating and 

optimizing the prototyping process, making it more efficient and effective. In these fields, AI-

driven simulations can be used to test the performance of products, analyze structural integrity, 

and optimize manufacturing processes. Prototyping, assisted by AI, can help create and test 

physical models more rapidly. AI-driven simulations play a critical role in designing and testing 

aircraft and vehicle components. Prototyping with AI can help refine designs before physical 

production. Medical simulations, coupled with AI, enable training for surgeons, clinicians, and 

healthcare professionals. Prototypes can be used to develop and test medical devices. AI-

powered simulations aid in urban planning by modeling traffic flow, energy consumption, and 

environmental impact. Prototypes can help visualize proposed architectural designs. AI is 

integral to creating immersive simulations and prototypes in the realms of virtual reality and 

augmented reality, providing realistic experiences for users. AI can simulate user interactions 

and experiences with digital products, allowing designers to optimize interfaces and applications. 

Prototyping in UX design helps in visualizing and testing user interfaces. AI, particularly 

machine learning, enhances simulations by adapting models based on real-time data and 

interactions. This enables predictive modeling and scenario planning. AI-driven simulations and 

prototypes help organizations optimize their processes, products, and services. They facilitate 

data-informed decision-making and the identification of potential risks and opportunities.  

User centered design 
User-Centered Design (UCD) in the context of artificial intelligence (AI) represents a human-

centric approach to developing AI systems, products, and services. UCD emphasizes 

understanding and prioritizing the needs, preferences, and experiences of the end users. It aims to 

create AI solutions that are intuitive, effective, and aligned with user expectations. UCD in AI 
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helps ensure that AI systems are developed and deployed with ethical considerations, 

transparency, and fairness. It minimizes the risk of biased, discriminatory, or harmful AI 

outcomes. UCD aims to create AI systems that are genuinely useful and relevant to users. It 

results in solutions that solve real problems and provide value. When users are involved in the 

design process, they are more likely to adopt and trust AI systems. UCD fosters a positive user 

experience, which is critical for AI adoption. UCD ensures that AI interfaces are user-friendly, 

easy to navigate, and tailored to the user's skill level. It minimizes user frustration and errors. 

UCD enables AI systems to better understand individual user needs, allowing for personalized 

recommendations and interactions. UCD ensures that Chabot’s and virtual assistants understand 

and respond to user queries effectively. UCD helps in developing recommendation algorithms 

that offer relevant and personalized suggestions to users. UCD is critical in the development of 

AI-powered medical diagnosis and treatment tools to ensure that they support healthcare 

professionals in delivering the best patient care. UCD is applied to AI-driven educational 

platforms to personalize learning experiences for students.  

Automation 
Automation in Artificial Intelligence (AI) represents the integration of automated processes and 

intelligent algorithms to perform tasks and make decisions with minimal human intervention. It 

is a critical aspect of AI that has the potential to transform industries, streamline operations, and 

enhance productivity. Automation in AI enables the execution of tasks at a speed and scale that 

would be impractical or impossible for humans to achieve. This leads to increased efficiency in 

various processes. Automated systems can perform tasks with a high degree of consistency and 

accuracy, reducing the likelihood of human errors. Automation can lead to cost savings by 

reducing the need for human labor and by optimizing resource allocation. AI-driven automation 

is highly scalable, making it well-suited for handling large volumes of data and tasks. AI 

automation can process and analyze vast amounts of data to make complex decisions, such as in 

financial trading, healthcare diagnosis, or autonomous vehicles. In business processes, RPA uses 

software robots to automate repetitive, rule-based tasks in areas like data entry, customer 

support, and financial transactions. Automation in AI is transforming manufacturing with the use 

of robots and AI-driven systems for tasks like assembly, quality control, and predictive 

maintenance. Self-driving cars and drones use AI automation to perceive their surroundings, 

make driving decisions, and navigate without human intervention. AI automates data analysis 
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and pattern recognition, aiding in tasks like fraud detection, market analysis, and sentiment 

analysis. Chatbots and virtual assistants provide automated responses and support to customers, 

improving user experiences. AI automation is used for medical image analysis, drug discovery, 

and patient monitoring.  

AI intervention in Design 
Conceptualization  

AI intervention in design conceptualization is a dynamic and transformative process that 

leverages artificial intelligence to enhance the early stages of design development. By assisting 

designers in brainstorming, idea generation, and concept visualization, AI brings a new level of 

creativity, efficiency, and innovation to the design process. AI can stimulate idea generation by 

analyzing vast datasets, trends, and design patterns. By drawing from a wide range of sources, AI 

can suggest novel design concepts, helping designers think beyond their usual boundaries. AI 

can process large volumes of data from sources like social media, design publications, and 

market trends to identify emerging design concepts and popular styles. This information can 

guide designers in creating contemporary and relevant concepts. AI-powered tools can curate 

mood boards and inspiration boards by selecting images, colors, and styles that align with a 

given design concept. This can provide designers with a visual starting point for their work. AI 

can recommend suitable materials, color palettes, and textures based on the design concept. This 

helps in ensuring that the chosen elements harmonize with the intended design. AI can generate 

3D models and visual representations of design concepts. Designers can quickly see how their 

ideas would look in the physical world, making it easier to iterate and refine concepts. AI 

algorithms can generate multiple design variations based on a given concept, allowing designers 

to explore diverse possibilities and make informed choices. AI can analyze user feedback and 

preferences to refine design concepts. This data-driven approach ensures that designs align with 

user expectations and needs. AI can create personalized design concepts based on user 

preferences, enabling tailored design experiences for individuals. AI can aid in the early 

prototyping stages by suggesting materials, dimensions, and construction methods for turning 

conceptual designs into tangible prototypes.   
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Analysis  

AI intervention in design analysis represents a cutting-edge approach to evaluating, optimizing, 

and critiquing design concepts and solutions. Artificial Intelligence (AI) is increasingly used to 

enhance the analysis phase in design, offering designers valuable insights, data-driven 

assessments, and automated evaluation. Design analysis is the stage in the design process where 

proposed solutions and concepts are critically evaluated for their effectiveness, functionality, and 

alignment with design objectives. AI is revolutionizing this phase by providing new tools and 

methodologies for comprehensive analysis. AI tools and algorithms can assess design concepts 

for various criteria, such as user-friendliness, structural integrity, aesthetic appeal, and 

compliance with industry standards. This data-driven approach ensures that designs meet specific 

requirements. AI can simulate user interactions with a design, identifying potential pain points 

and areas of improvement. It helps in creating more user-friendly and intuitive designs. AI can 

collect and analyze performance metrics related to design concepts. This includes data on load 

times, response rates, and user engagement, providing insights for design optimization. AI 

algorithms can assess the visual appeal of design concepts by analyzing elements like color 

schemes, layout, and composition. This helps designers understand how aesthetics impact user 

perception.  

AI-driven testing tools can evaluate the functionality of designs, identifying bugs, errors, or areas 

where the design does not meet its intended purpose. AI can analyze design concepts for their 

environmental impact, helping to make more sustainable choices in materials, processes, and 

resource usage. AI provides designers with data-backed insights, enabling evidence-based 

decision-making for design improvements. AI systems can integrate user feedback and 

sentiments into the design analysis process, ensuring that the user's voice is considered in design 

refinement. AI can generate detailed reports and summaries of design analysis, making it easier 

for designers to understand areas of improvement and prioritize changes. AI helps designers in 

an iterative process of design refinement. Designers can quickly implement changes, reanalyze, 

and refine the design based on AI-driven feedback. 
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Iteration 

AI intervention in design iteration marks a significant advancement in the field of design, 

offering new tools and methodologies to streamline the iterative design process. Artificial 

Intelligence (AI) plays a pivotal role in providing designers with data-driven insights, rapid 

prototyping, and automated adjustments, ultimately leading to more efficient and effective 

design improvements. Design iteration is a crucial phase in the design process where concepts 

and prototypes are tested, refined, and improved to align with the desired objectives. AI is 

transforming this phase by introducing data-driven decision-making and accelerating the iterative 

cycle. AI-driven tools can rapidly generate prototypes and visual representations of design 

concepts. These tools enable designers to visualize and test design variations efficiently. AI 

facilitates usability testing by simulating user interactions with design prototypes. It identifies 

areas of improvement, helping to create more user-friendly and intuitive designs. AI can 

seamlessly integrate user feedback and sentiments into the design iteration process. User 

comments, preferences, and behavior data are analyzed to guide design improvements. AI 

collects and analyzes performance metrics, including load times, response rates, and user 

engagement. This data-driven approach helps optimize design concepts for better performance. 

AI can conduct A/B testing to compare different design variations and measure user responses. It 

provides insights into which design elements or features are more effective. AI algorithms can 

make predictions about how design changes will impact user behavior and outcomes. This helps 

designers make informed decisions during the iteration process. AI empowers designers with 

data-backed insights, ensuring that design changes are made based on evidence and user needs. 

AI can automate adjustments and modifications to design elements based on feedback and data 

analysis. This accelerates the design refinement process. AI-enhanced collaboration tools enable 

multiple team members to work together on design iteration, regardless of geographical location.  

Collaboration  

AI intervention in design collaboration is revolutionizing how teams of designers work together, 

share ideas, and create innovative solutions. Artificial Intelligence (AI) plays a crucial role in 

enhancing collaboration, facilitating communication, and providing intelligent tools for designers 

to work more efficiently. Design collaboration is the process by which individuals or teams work 

together to create, refine, and deliver design concepts and solutions. AI is transforming this 

process by introducing intelligent tools and features that facilitate cooperation and streamline 
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design workflows. AI-powered collaboration tools enable real-time communication and sharing 

of design elements, making it easier for team members to work together, regardless of their 

physical location. AI can provide intelligent design suggestions and recommendations during 

collaboration, aiding designers in making informed decisions and refining concepts. AI-enhanced 

version control systems help teams manage design iterations, track changes, and ensure that 

everyone is working on the latest version of a project. AI tools can provide visual feedback and 

annotation capabilities, allowing team members to markup design elements, suggest changes, 

and provide feedback directly on design prototypes. AI can incorporate user feedback and 

preferences into the collaboration process, ensuring that design decisions align with user needs. 

AI can assist in project management by automating task assignment, scheduling, and progress 

tracking, reducing administrative overhead for design teams. AI can help designers maintain and 

access design element libraries, ensuring consistency in design concepts across various projects. 

AI algorithms can predict how design changes will impact user behavior and outcomes, helping 

teams make more informed decisions during collaboration. AI provides teams with data-driven 

insights into how design concepts are performing and which elements require adjustment.  

Design phases  
Product planning 

Product planning is a foundational phase in the development of artificial intelligence (AI) 

solutions, setting the direction and framework for the entire project. AI product planning is the 

stage where you define the vision, objectives, and strategies for your AI project. It provides 

clarity and alignment to all stakeholders, guiding subsequent design and development activities. 

Product planning ensures that the AI project aligns with your organization's goals, market needs, 

and user expectations. It helps in defining the boundaries and scope of the AI solution, 

preventing scope creep and keeping the project on track. Product planning allocates resources, 

including budget, technology stack, and team members, according to project requirements. It 

identifies potential risks and challenges and allows for the development of mitigation strategies. 

By understanding user needs and market demands, product planning sets the stage for user-

centered AI design. Product planning is not a one-time activity but an iterative process. As the 

project evolves, objectives and strategies may need adjustment based on new insights and 

changing circumstances. Product planning forms the foundation upon which the entire AI project 
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is built. It guides subsequent design, development, testing, and deployment phases, ensuring that 

the AI solution effectively addresses the identified problem and meets user and business needs. 

Concept design 

Concept design in the context of artificial intelligence (AI) refers to the initial phase where 

innovative ideas and high-level design concepts for AI systems are generated and explored. This 

phase is critical for setting the direction of the project and defining the core features and 

functionality of the AI solution. Concept design serves as the creative and visionary stage of AI 

project development. It lays the foundation for the entire project and has several crucial 

purposes. Concept design is where innovative ideas for AI solutions are conceived. It encourages 

thinking beyond conventional boundaries and exploring new possibilities. It ensures that the 

project's goals align with the organization's objectives and user needs. During this phase, initial 

assessments of the technical and practical feasibility of the AI concept are made. Concept design 

is often used to gain buy-in from stakeholders, including executives, investors, and development 

teams. Concept design is not a one-time activity but an iterative process. As new insights and 

information emerge, the concept may need to be refined or adjusted to better align with the 

project's goals and feasibility. Concept design in AI is the visionary phase where innovative 

ideas take shape, setting the stage for subsequent design, development, and implementation. It's 

an essential part of the AI project lifecycle that combines creativity with practicality to shape the 

future of AI solutions.  

System level and detailed design 

The system level and detailed design phases are critical steps in the development of artificial 

intelligence (AI) systems. These phases involve translating high-level concepts and requirements 

into concrete technical specifications, architectural plans, and detailed design documents. System 

level design is the bridge between the concept design phase and the actual development of the AI 

system. It outlines the overall structure, components, and functionality of the system, providing a 

roadmap for the development team. The detailed design phase drills down into the specifics of 

how each component of the AI system will be implemented. It involves creating detailed 

technical specifications and plans that guide the development team. Both system level design and 

detailed design are iterative processes. They may need to be revisited and revised as the 

development progresses and new insights are gained. The system level and detailed design 
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phases are critical for ensuring that the AI system is well-planned, well-structured, and capable 

of meeting the defined objectives. These phases provide the blueprint for the development team 

to follow, resulting in a well-designed and effective AI solution. 

Prototyping and testing 

Prototyping and testing are essential phases in the development of artificial intelligence (AI) 

systems. These phases involve creating working models or prototypes of the AI system, testing 

its functionality, and refining it to ensure it meets the desired objectives. Prototyping involves 

creating a preliminary version of the AI system to test its core functionality, gather user 

feedback, and make necessary refinements. This phase allows stakeholders to visualize the AI 

solution and provides a basis for iterative development. Testing is the process of assessing the AI 

system's performance, functionality, and quality. It helps identify and rectify issues, ensuring that 

the system operates as intended and meets user requirements. Both prototyping and testing are 

iterative processes. Prototypes are often revised multiple times based on feedback, and testing is 

an ongoing activity to ensure the AI system's continuous improvement. Prototyping and testing 

are integral phases in AI development, helping to validate ideas, refine designs, and ensure the 

AI system's quality and functionality. These phases provide the basis for informed decisions and 

successful deployment of AI solutions.  

Production 

The production phase in the development of artificial intelligence (AI) systems is where the AI 

solution is deployed, maintained, and made available for its intended users or stakeholders. This 

phase represents the transition from development to real-world usage. The production phase 

involves deploying the AI system into a live environment where it can interact with users, 

process data, and provide the intended services. Production includes ongoing maintenance and 

support to ensure the AI system functions as expected. This may involve updates, bug fixes, and 

performance optimization. If necessary, the system is scaled up to accommodate a growing user 

base or increased workload. Continuous monitoring and evaluation of the AI system's 

performance, data quality, and user feedback are essential in production. The production phase 

involves continuous iteration and improvement. Feedback from users, monitoring data, and 

performance insights drive ongoing refinements and optimizations. The production phase is 

where the AI system is brought to life, and its real-world impact is realized. Proper planning and 
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management in this phase are crucial for ensuring the AI system's continued success and 

effectiveness. 

AI can tailor designs and products to individual user preferences, creating a more personalized 

user experience and enhancing customer satisfaction. AI-driven generative design tools, like 

Autodesk Dreamcatcher, explore design spaces and generate numerous alternatives based on 

specified criteria. This encourages creative exploration and helps designers discover novel 

solutions.AI-driven simulations assess the performance and behavior of design alternatives, 

saving time and resources in the testing phase. This is particularly valuable in industries like 

aerospace and automotive. AI can generate content, such as text, image captions, and design 

elements, based on user prompts. This is useful in content creation and marketing materials. AI 

tools can help designers assess the ethical implications of their designs and identify potential 

biases, promoting ethical and inclusive design practices. AI can create customized design 

solutions based on user input or specific project requirements, enhancing the uniqueness of 

design outputs. AI tools facilitate collaboration by providing a common platform for design and 

innovation teams to work together, share insights, and communicate effectively. By optimizing 

design solutions, AI tools can help organizations reduce costs, material waste, and energy 

consumption, leading to more sustainable and efficient processes. AI can predict future trends 

and user behavior, helping businesses anticipate market demands and adapt their designs and 

innovation strategies accordingly. Despite these numerous advantages, it's important to recognize 

that AI tools are not a replacement for human creativity and judgment. They should be viewed as 

powerful tools that augment the capabilities of designers and innovators. Effective human-AI 

collaboration, ethical considerations, and continuous learning are essential in harnessing the full 

potential of AI in design and innovation. As AI continues to advance, it will play an increasingly 

prominent role in shaping the future of design and innovation processes. 
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CHAPTER 6: CONCLUSION  
In conclusion, AI tools have ushered in a transformative era in design activities and innovation 

processes, offering a wide array of capabilities that empower designers, engineers, and 

innovators across various industries. These tools have significantly impacted the creative and 

problem-solving domains, providing a range of benefits while introducing new challenges.  

, the implications of Artificial Intelligence (AI) on the scientific side are profound and 

transformative, ushering in a new era of accelerated discovery, data analysis, and innovation 

across various scientific disciplines. AI's ability to process vast amounts of data and identify 

complex patterns has significantly enhanced scientific research. The efficiency and precision 

with which machine learning algorithms analyze data have streamlined processes in fields such 

as genomics, physics, and materials science, leading to faster and more accurate results. One of 

the notable impacts of AI is in drug discovery and development, where it has played a crucial 

role in predicting potential drug candidates and optimizing treatment strategies. The integration 

of AI-driven technologies has not only expedited the drug discovery pipeline but also paved the 

way for personalized medicine, tailoring treatments to individual genetic profiles. 

Furthermore, AI has empowered scientists to explore uncharted territories by uncovering hidden 

patterns and correlations in data. This has led to novel insights and discoveries that might have 

been overlooked using traditional methods alone. The collaborative synergy between human 

researchers and AI algorithms has proven to be a potent combination, leveraging the 

computational capabilities of AI while benefiting from the intuition and creativity of human 

scientists. As the scientific community continues to embrace AI, there are promising prospects 

for addressing some of the most complex challenges in research. However, it is essential to 

navigate ethical considerations, data privacy issues, and the potential biases that may arise in AI 

applications. Striking a balance between harnessing the power of AI and maintaining the 

integrity of scientific inquiry will be crucial for ensuring the responsible and effective use of 

these technologies.  

The implications of Artificial Intelligence (AI) on society are far-reaching, shaping the way we 

live, work, and interact with the world. As AI technologies continue to advance, their societal 

impact poses a tapestry of opportunities and challenges that demand careful consideration and 

proactive management. 
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The positive implications of AI are evident in the increased efficiency and productivity across 

various sectors. From healthcare to education, AI has the potential to revolutionize industries, 

offering personalized and innovative solutions. Improved healthcare diagnostics, personalized 

learning experiences, and enhanced productivity in the workplace are just a few examples of how 

AI can contribute positively to society. 

Implications on societal side 
The implications of Artificial Intelligence (AI) on society are far-reaching, shaping the way we 

live, work, and interact with the world. As AI technologies continue to advance, their societal 

impact poses a tapestry of opportunities and challenges that demand careful consideration and 

proactive management. The positive implications of AI are evident in the increased efficiency 

and productivity across various sectors. From healthcare to education, AI has the potential to 

revolutionize industries, offering personalized and innovative solutions. Improved healthcare 

diagnostics, personalized learning experiences, and enhanced productivity in the workplace are 

just a few examples of how AI can contribute positively to society. However, alongside these 

benefits, challenges loom large. Job displacement due to automation raises concerns about the 

future of work and the need for reskilling initiatives. The specter of bias in AI algorithms poses 

ethical challenges, prompting the need for transparency and fairness in their development and 

deployment. Privacy concerns, security risks, and ethical dilemmas further underscore the 

complex landscape that AI introduces into our society. 

Addressing these challenges requires a multifaceted approach. Robust regulatory frameworks 

must be established to govern the responsible use of AI, ensuring that ethical considerations are 

embedded in the design and deployment of these technologies. Educational initiatives are crucial 

to fostering public understanding of AI, empowering individuals to make informed decisions 

about their interactions with AI systems. 

Communication in Human–AI Co-Creation summary 
This technology serves as a conduit for communication between human creators and the AI 

system, highlighting the evolving dynamics in creative partnerships. A significant aspect of the 

research involves perceptual analysis, emphasizing the evaluation of paintings generated by the 

Text-to-Image system from a human perspective. This analysis likely includes assessing the 

quality, aesthetics, and emotional impact of the AI-generated paintings, providing valuable 
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insights into how humans perceive and interpret artistic output facilitated by AI. Understanding 

how humans perceive and emotionally engage with art generated through AI is a crucial aspect 

of the perceptual analysis. This exploration of the interplay between traditional artistic 

expression and technology-driven creation contributes to a deeper comprehension of the 

evolving role of AI in the realm of visual art.  

Summary of AI user involvement capabilities  
The relationship between Artificial Intelligence (AI) and user involvement is multifaceted and 

dynamic. User involvement in the development, deployment, and interaction with AI systems is 

crucial for ensuring ethical, inclusive, and effective outcomes. Engaging users in the AI lifecycle 

enhances transparency, addresses biases, and improves the overall user experience. User 

involvement in the design phase ensures that AI systems align with user needs, preferences, and 

values. This approach leads to the creation of more user-friendly and inclusive AI technologies 

that cater to diverse user groups. User involvement is pivotal in addressing ethical concerns 

related to AI, such as bias, fairness, and accountability. By including diverse perspectives, ethical 

considerations can be embedded into AI system development, fostering trust and responsible use. 

Continuous user feedback is essential for refining and improving AI systems post-deployment. 

This iterative process allows developers to address user concerns, fix issues, and adapt the 

system to evolving user needs. 

Limitations of study 
Artificial Intelligence (AI) has emerged as a transformative force with vast implications for 

industries and society at large. However, as we delve into the study of AI systems and their 

adoption, several limitations become apparent, challenging the depth and breadth of our 

understanding. The inherent complexity of AI systems, especially deep learning models, poses a 

challenge for researchers in comprehending their inner workings and potential biases. The 

extensive use of data in training AI models raises concerns about privacy and security, hindering 

researchers' access to sensitive datasets. AI systems can perpetuate biases present in training 

data, leading to ethical concerns and potential discrimination. AI models trained on specific 

datasets may struggle to generalize to diverse and real-world scenarios. Organizations and 

individuals may resist adopting AI due to fear of job displacement, lack of understanding, or 

cultural resistance. The absence of standardized frameworks for AI adoption makes it 
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challenging to assess and compare strategies across different sectors. Small and medium-sized 

enterprises may face resource constraints, limiting their ability to adopt and integrate AI 

technologies. The evolving nature of AI regulations can create uncertainty for organizations, 

impacting their willingness to invest in AI.  

Recommendations for Further Studies 
Encourage interdisciplinary collaboration between computer science, social sciences, ethics, and 

law to comprehensively address the multifaceted challenges of AI. Conduct longitudinal studies 

to track the evolution of AI systems and adoption over time, allowing researchers to identify 

trends, challenges, and emerging opportunities. Undertake global comparative studies to 

understand how different countries and regions approach AI adoption, considering cultural, 

regulatory, and economic factors. Prioritize research that focuses on the end-users' perspectives, 

understanding their concerns, preferences, and experiences with AI systems to inform user-

friendly designs and adoption strategies. Investigate the impact of AI policies on adoption rates 

and organizational strategies, evaluating the effectiveness of different regulatory approaches. AI 

systems and their adoption hold tremendous promise, there are substantial limitations that need 

to be addressed for a more comprehensive and ethical integration into our society. Embracing 

these challenges as opportunities for further research will propel the field forward, ensuring that 

AI is harnessed responsibly and for the benefit of humanity. 
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