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Postgraduate Certificate in Artificial Intelligence for Industrial Design

Introduction to Artificial Intelligence in Design

Introduction to Artificial Intelligence in Design Glossary

1. Artificial Intelligence (Al)

Artificial Intelligence (Al) refers to the simulation of human intelligence processes by machines, especially
computer systems. Al involves learning, reasoning, problem-solving, perception, and language
understanding. It aims to mimic human cognitive functions to perform tasks that typically require human
intelligence.

2. Industrial Design

Industrial Design involves the creation of products that are both functional and aesthetically pleasing. It
focuses on the user experience, ergonomics, and manufacturing processes to develop innovative and
marketable products.

3. Postgraduate Certificate in Artificial Intelligence for Industrial Design

The Postgraduate Certificate in Artificial Intelligence for Industrial Design is a specialized program that
combines Al technology with design principles to enhance the development of products and services. It
provides students with the knowledge and skills to integrate Al solutions into the design process.

4. Machine Learning

Machine Learning is a subset of Al that enables computers to learn from data without being explicitly
programmed. It involves algorithms that improve their performance over time through experience. Machine
Learning is used in various applications such as image recognition, natural language processing, and
predictive analytics.

5. Deep Learning

Deep Learning is a type of Machine Learning that uses neural networks with multiple layers to extract high-
level features from data. It is capable of learning complex patterns and representations, making it suitable
for tasks such as image and speech recognition.

6. Neural Networks

Neural Networks are computational models inspired by the structure and function of the human brain. They
consist of interconnected nodes (neurons) that process and transmit information. Neural Networks are used
in Deep Learning to solve complex problems and make predictions.

7. Generative Design

Generative Design is an Al-driven approach to creating innovative designs by exploring multiple possibilities
and optimizing solutions. It involves algorithms that generate and evaluate design options based on
specified constraints and objectives.

8. Evolutionary Algorithms
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Evolutionary Algorithms are optimization techniques inspired by the process of natural selection. They
involve generating a population of solutions, evaluating their fitness, and iteratively evolving them to find
the best design. Evolutionary Algorithms are used in Generative Design to explore design spaces efficiently.

9. Computational Creativity

Computational Creativity is the use of Al algorithms to generate novel and innovative solutions in various
creative domains, including design, art, music, and literature. It involves combining human creativity with
machine intelligence to push the boundaries of traditional design practices.

10. Natural Language Processing (NLP)

Natural Language Processing is a branch of Al that enables computers to understand, interpret, and
generate human language. It involves tasks such as text analysis, sentiment analysis, and language
translation. NLP is used in design to gather user feedback, analyze reviews, and generate content.

11. Computer Vision

Computer Vision is a field of Al that enables computers to interpret and analyze visual information from the
real world. It involves tasks such as object recognition, image segmentation, and motion tracking. Computer
Vision is used in design for tasks such as image classification, product visualization, and augmented reality.

12. Human-Computer Interaction (HCI)

Human-Computer Interaction is the study of how people interact with computers and technology. It focuses
on designing user-friendly interfaces and systems that enhance the user experience. HCI principles are
important in Al design to ensure that Al technologies are intuitive and accessible to users.

13. Explainable Al (XAl)

Explainable Al is an emerging field that focuses on making Al algorithms transparent and interpretable to
users. It aims to provide explanations for Al decisions and predictions, especially in critical domains such as
healthcare, finance, and law. XAl is essential in design to build trust and credibility in Al systems.

14. Computational Design

Computational Design is a design methodology that uses algorithms, parametric modeling, and simulation
to generate and optimize design solutions. It involves the integration of data-driven processes and
computational tools to explore complex design spaces and generate innovative solutions.

15. Design Thinking

Design Thinking is a human-centered approach to problem-solving that involves empathy, creativity, and
collaboration. It focuses on understanding user needs, ideating solutions, prototyping ideas, and testing
them with users. Design Thinking is used in Al design to create user-centric solutions that address real-
world challenges.

16. Data Visualization

Data Visualization is the representation of data in visual formats such as charts, graphs, and maps to
facilitate understanding and analysis. It helps designers and stakeholders to explore data patterns, trends,
and insights. Data Visualization is used in Al design to communicate complex information and make data-
driven decisions.
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17. Virtual Reality (VR)

Virtual Reality is a computer-generated simulation of a three-dimensional environment that users can
interact with in real-time. It immerses users in virtual worlds and enables them to experience products and
designs in a realistic and interactive way. Virtual Reality is used in design for prototyping, testing, and
visualization.

18. Augmented Reality (AR)

Augmented Reality is an overlay of digital information on the physical world through mobile devices or
smart glasses. It enhances the user's perception of reality by adding interactive elements, animations, and
information. Augmented Reality is used in design to create engaging and interactive experiences for users.

19. Internet of Things (loT)

Internet of Things is a network of interconnected devices that can communicate and exchange data with
each other over the internet. It enables smart and connected products that can sense, monitor, and control
their environment. loT is used in design to create intelligent products and services that enhance user
experiences.

20. Design Automation

Design Automation is the use of Al algorithms and computational tools to automate repetitive design tasks
and processes. It speeds up the design iteration cycle, reduces errors, and improves efficiency. Design
Automation is used in design for tasks such as parametric modeling, optimization, and customization.

21. Parametric Design

Parametric Design is a design approach that uses parameters and rules to generate and modify design
variations. It enables designers to create complex and adaptive forms that respond to changing
requirements. Parametric Design is used in Al design to explore design spaces and optimize solutions based
on predefined criteria.

22. Swarm Intelligence

Swarm Intelligence is a collective behavior exhibited by decentralized and self-organized systems, inspired

by the behavior of social insects such as ants and bees. It involves algorithms that simulate the interaction

of agents to solve complex problems. Swarm Intelligence is used in design for optimization, clustering, and
pattern recognition.

23. Biologically-Inspired Design

Biologically-Inspired Design is an approach that draws inspiration from nature to solve design problems and
create innovative solutions. It involves studying biological systems and processes to develop bio-inspired
designs that are efficient, sustainable, and adaptive. Biologically-Inspired Design is used in Al design for
biomimicry, evolutionary optimization, and adaptive systems.

24. Human-Centered Al

Human-Centered Al is an ethical and inclusive approach to Al design that prioritizes human values, needs,
and well-being. It involves designing Al systems that are transparent, fair, and accountable to users. Human-
Centered Al considers the social, cultural, and ethical implications of Al technologies on society.
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25. Design Ethics

Design Ethics is the study of moral principles and values that guide the design process and decision-
making. It involves considering the impact of design choices on users, stakeholders, and society. Design
Ethics is important in Al design to address issues such as bias, privacy, transparency, and accountability.

26. Ethical Al Design

Ethical Al Design is the practice of incorporating ethical principles and values into the design and
development of Al systems. It involves ensuring fairness, transparency, accountability, and human oversight
in Al technologies. Ethical Al Design aims to protect users' rights and well-being while promoting trust and
responsible use of Al.

27. Design Prototyping

Design Prototyping is the process of creating interactive models or mock-ups to test and evaluate design
concepts. It helps designers to visualize ideas, gather feedback, and iterate on designs before final
implementation. Design Prototyping is used in Al design to explore user interactions, validate assumptions,
and refine solutions.

28. Design Optimization

Design Optimization is the process of improving design performance and efficiency by systematically
refining design parameters and criteria. It involves using algorithms and simulation tools to explore design
alternatives, analyze trade-offs, and find the best solution. Design Optimization is used in Al design to
enhance product functionality, usability, and sustainability.

29. User Experience (UX) Design

User Experience Design focuses on creating meaningful and enjoyable interactions between users and
products or services. It involves understanding user needs, designing intuitive interfaces, and optimizing
user journeys. UX Design is used in Al design to enhance user satisfaction, engagement, and retention.

30. Design Evaluation

Design Evaluation is the assessment of design solutions based on predefined criteria and user feedback. It
involves usability testing, user surveys, and expert reviews to measure the effectiveness and quality of
designs. Design Evaluation is used in Al design to validate design decisions, identify issues, and improve
user experiences.

31. Design Collaboration

Design Collaboration involves working together with multidisciplinary teams, stakeholders, and users to co-
create innovative design solutions. It fosters creativity, diversity, and collective intelligence in the design
process. Design Collaboration is essential in Al design to leverage expertise, share knowledge, and promote
inclusivity.

32. Design Patterns

Design Patterns are reusable solutions to common design problems and challenges. They provide best
practices, guidelines, and templates for designing user interfaces, interactions, and experiences. Design
Patterns help designers to streamline the design process, enhance consistency, and improve usability.
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33. Design Thinking Tools

Design Thinking Tools are techniques, methods, and frameworks that facilitate the application of Design
Thinking principles in the design process. They include brainstorming, prototyping, user personas, journey
mapping, and design sprints. Design Thinking Tools help designers to generate ideas, validate concepts, and
iterate on designs.

34. Design Research

Design Research is the systematic investigation of user needs, behaviors, and preferences to inform the
design process. It involves qualitative and quantitative methods such as user interviews, surveys,
observations, and trend analysis. Design Research provides insights and data-driven decisions to guide
design solutions.

35. Design Innovation

Design Innovation is the creation of novel and disruptive solutions that challenge existing paradigms and
conventions. It involves pushing boundaries, experimenting with new technologies, and thinking outside the
box. Design Innovation drives creativity, differentiation, and competitive advantage in the design industry.

36. Design Strategy

Design Strategy is the alignment of design goals and objectives with business goals and market needs. It
involves defining design direction, setting priorities, and allocating resources to achieve strategic outcomes.
Design Strategy guides the design process, informs decision-making, and ensures design success.

37. Design Thinking Mindset

Design Thinking Mindset is a human-centered approach to problem-solving that emphasizes empathy,
experimentation, and collaboration. It involves adopting a creative and open mindset to explore solutions,
challenge assumptions, and iterate on ideas. Design Thinking Mindset fosters innovation, resilience, and
adaptability in the design process.

38. Design System

Design System is a set of reusable components, guidelines, and standards that ensure consistency and
coherence in design projects. It includes colors, typography, icons, buttons, and layouts. Design System
streamlines the design process, promotes efficiency, and enhances brand identity.

39. Design Language

Design Language is a visual and verbal communication system that conveys brand values, personality, and
identity through design elements. It includes color palettes, typography, imagery, and tone of voice. Design
Language helps designers to create cohesive and memorable brand experiences across different
touchpoints.

40. Design Principles

Design Principles are fundamental guidelines and rules that inform the design process and decision-making.
They define the aesthetics, functionality, and usability of design solutions. Design Principles help designers
to create cohesive, intuitive, and user-centered designs that meet user needs and expectations.

41. Design Thinking Workshop
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Design Thinking Workshop is a collaborative and interactive session that brings together designers,
stakeholders, and users to ideate, prototype, and test design solutions. It involves creative exercises,
brainstorming sessions, and design activities to generate ideas and insights. Design Thinking Workshop
accelerates innovation, fosters teamwork, and promotes user engagement.

42. Design Sprint

Design Sprint is a time-boxed and structured process for solving design challenges within a short period,
typically five days. It involves defining problems, generating ideas, prototyping solutions, and testing with
users. Design Sprint helps teams to rapidly iterate on designs, validate assumptions, and make informed
decisions.

43. Design lIteration

Design lteration is the process of refining and improving design solutions through multiple cycles of
feedback and revision. It involves gathering user feedback, analyzing data, and making adjustments based
on insights. Design Iteration helps designers to validate assumptions, address issues, and optimize designs
for better user experiences.

44. Design Thinking Framework

Design Thinking Framework is a structured approach to problem-solving that guides designers through the
design process. It includes stages such as empathize, define, ideate, prototype, and test. Design Thinking
Framework provides a systematic and user-centric methodology for generating innovative solutions and
addressing complex challenges.

45. Design Sprint Methodology

Design Sprint Methodology is a step-by-step process for conducting Design Sprints to solve design
challenges efficiently and effectively. It involves planning, facilitation, collaboration, and evaluation of
design solutions. Design Sprint Methodology helps teams to align goals, prioritize tasks, and achieve results
within a short timeframe.

46. Design Thinking Tools and Techniques

Design Thinking Tools and Techniques are methods, practices, and activities that support the application of
Design Thinking principles in the design process. They include empathy mapping, journey mapping, mind
mapping, brainstorming, and prototyping. Design Thinking Tools and Techniques help designers to
generate ideas, validate concepts, and iterate on designs.

47. Design Thinking Process

Design Thinking Process is a human-centered and iterative approach to problem-solving that involves
empathizing with users, defining problems, ideating solutions, prototyping ideas, and testing with users. It
emphasizes creativity, collaboration, and user feedback to generate innovative and user-centric designs.

48. Design Sprint Workshop

Design Sprint Workshop is a collaborative and intensive session that brings together cross-functional teams
to solve design challenges within a short timeframe. It involves goal setting, problem framing, idea
generation, prototyping, and user testing. Design Sprint Workshop accelerates decision-making, fosters
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teamwork, and drives innovation in the design process.

49. Design Thinking Principles and Practices

Design Thinking Principles and Practices are fundamental guidelines and methodologies that inform the
design process and decision-making. They include empathy, creativity, collaboration, experimentation, and
iteration. Design Thinking Principles and Practices help designers to create user-centric, innovative, and
impactful designs that solve real-world problems.

50. Design Sprint Facilitation

Design Sprint Facilitation is the role of guiding and facilitating Design Sprint activities and discussions to
ensure that teams stay focused, engaged, and productive. It involves setting the agenda, managing time,
encouraging participation, and resolving conflicts. Design Sprint Facilitation helps teams to achieve their
goals, generate ideas, and make decisions efficiently.

51. Design Thinking Workshop Facilitation

Design Thinking Workshop Facilitation is the role of leading and facilitating Design Thinking workshops to
engage participants, encourage creativity, and drive collaboration. It involves planning activities, setting the
tone, managing interactions, and capturing insights. Design Thinking Workshop Facilitation creates a
dynamic and inclusive environment for generating ideas and solutions.

52. Design Sprint Prototyping

Design Sprint Prototyping is the process of creating low-fidelity prototypes to visualize and test design
concepts quickly and iteratively. It involves using paper sketches, wireframes, and mock-ups to simulate
interactions and gather feedback from users. Design Sprint Prototyping helps teams to validate ideas,
iterate on designs, and make informed decisions.

53. Design Thinking User Research

Design Thinking User Research is the exploration of user needs, behaviors, and preferences through
qualitative and quantitative methods to inform the design process. It involves conducting interviews,
observations, surveys, and usability tests with users. Design Thinking User Research provides insights and
empathy to design solutions that meet user expectations and goals.

54. Design Sprint Ideation

Design Sprint Ideation is the process of generating and exploring a wide range of ideas and solutions to
solve design challenges within a short timeframe. It involves brainstorming, sketching, and clustering ideas
to identify opportunities and possibilities. Design Sprint Ideation fosters creativity, collaboration, and
innovation in the design process.

55. Design Thinking Empathy Mapping

Design Thinking Empathy Mapping is a visual tool that helps designers understand users' needs, emotions,
and behaviors to empathize with their experiences. It involves mapping users' thoughts, feelings, actions,
and pain points to identify insights and opportunities for design solutions. Design Thinking Empathy
Mapping fosters empathy, understanding, and user-centricity in the design process.

56. Design Sprint Testing
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Design Sprint Testing is the process of validating design solutions with users through usability tests,
feedback sessions, and interviews to gather insights and iteratively improve designs. It involves setting up
test scenarios, observing user interactions, and collecting feedback to evaluate design effectiveness. Design
Sprint Testing helps teams to validate assumptions, identify issues, and refine solutions based on user
feedback.

57. Design Thinking Stakeholder Mapping

Design Thinking Stakeholder Mapping is a visual tool that helps designers identify and analyze key
stakeholders, their interests, and their influence on design projects. It involves mapping stakeholders' roles,
expectations, and relationships to understand their needs and priorities. Design Thinking Stakeholder
Mapping fosters collaboration, communication, and alignment in the design process.

58. Design Sprint Validation

Design Sprint Validation is the process of testing and validating design solutions with stakeholders and
users to gather feedback, insights, and data to inform design decisions. It involves setting up validation
criteria, conducting tests, and analyzing results to evaluate design effectiveness. Design Sprint Validation
helps teams to assess the impact, feasibility, and desirability of design solutions before implementation.

59. Design Thinking Rapid Prototyping

Design Thinking Rapid Prototyping is the quick and iterative creation of low-fidelity prototypes to visualize,
communicate, and test design concepts with users. It involves using simple materials, tools, and techniques
to simulate interactions and gather feedback. Design Thinking Rapid Prototyping accelerates the design
process, fosters creativity, and enables rapid iteration on design ideas.

60. Design Sprint Collaboration

Design Sprint Collaboration is the practice of working together with multidisciplinary teams, stakeholders,
and users to co-create, ideate, and prototype design solutions within a short timeframe. It involves fostering
creativity, diversity, and collective intelligence in the design process. Design Sprint Collaboration accelerates
decision-making, fosters teamwork, and drives innovation in the
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