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Global Certificate in Professional Lighting Design

Computational Lighting Design

Computational Lighting Design (CLD) is a rapidly growing field that combines lighting design principles with
advanced computational techniques to create dynamic and efficient lighting solutions. In the Global
Certificate in Professional Lighting Design, students will learn the key terms and vocabulary related to CLD,
which will enable them to design and implement cutting-edge lighting systems. Here are some of the
essential terms and concepts in CLD:

1. Lighting Design: Lighting design refers to the process of creating lighting solutions that meet the
functional, aesthetic, and emotional needs of a space or building. It involves selecting appropriate lighting
fixtures, controlling the amount and quality of light, and ensuring that the lighting system integrates
seamlessly with the architecture and interior design.

2. Computational Design: Computational design is the process of using computer algorithms and modeling
techniques to generate, optimize, and evaluate design options. In CLD, computational design techniques
are used to simulate and analyze lighting scenarios, optimize energy consumption, and create dynamic
lighting effects.

3. Lighting Simulation: Lighting simulation is the process of using computer software to create a virtual
model of a lighting system and predict its performance. In CLD, lighting simulation is used to evaluate the
impact of different lighting scenarios on energy consumption, visual comfort, and aesthetics.

4. Luminous Flux: Luminous flux is a measure of the total amount of light emitted by a lighting fixture. It is
expressed in lumens (Im) and is an essential parameter in lighting design, as it determines the brightness
and illumination level of a space.

5. llluminance: llluminance is a measure of the amount of light received by a surface. It is expressed in lux
(Ix) and is a critical parameter in CLD, as it affects visual comfort, productivity, and safety.

6. Light Distribution: Light distribution refers to the pattern of light emitted by a lighting fixture. It is an
essential parameter in CLD, as it affects the uniformity, glare, and contrast of the lighting system.

7. Color Temperature: Color temperature is a measure of the color appearance of light. It is expressed in
Kelvin (K) and ranges from warm (low K) to cool (high K) colors. Color temperature affects the mood,
atmosphere, and visual perception of a space.

8. Luminance: Luminance is a measure of the intensity of light reflected from a surface. It is expressed in
candela per square meter (cd/m2) and is critical in CLD, as it affects the contrast, legibility, and visibility of
objects.

9. Daylighting: Daylighting is the use of natural light to illuminate a building's interior. It is an essential
aspect of CLD, as it reduces energy consumption, improves visual comfort, and enhances the connection
between the building and its surroundings.

10. Lighting Controls: Lighting controls are devices that regulate the amount and quality of light in a space.
They include dimmers, sensors, switches, and timers, and are essential in CLD, as they enable energy-
efficient and dynamic lighting solutions.

11. Human-Centric Lighting: Human-centric lighting is a design approach that prioritizes the well-being,
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health, and productivity of building occupants. It involves using dynamic and adaptive lighting systems that
mimic natural light patterns and support the circadian rhythms of the occupants.

12. Internet of Things (loT): loT is a network of interconnected devices that communicate and share data
wirelessly. In CLD, loT is used to create intelligent and responsive lighting systems that adapt to the needs
and preferences of the users.

13. Machine Learning: Machine learning is a subset of artificial intelligence that enables computers to learn
from data and make predictions or decisions. In CLD, machine learning is used to optimize energy
consumption, predict occupancy patterns, and personalize the lighting experience.

14. Parametric Design: Parametric design is a design approach that uses algorithms and variables to
generate and modify designs. In CLD, parametric design is used to create dynamic and responsive lighting
systems that adapt to changing conditions and user needs.

15. Real-Time Rendering: Real-time rendering is the process of creating 3D visualizations of lighting
scenarios in real-time. It is an essential tool in CLD, as it enables designers to evaluate and modify lighting
scenarios on the fly.

16. Virtual Reality (VR): VR is a technology that creates immersive and interactive 3D environments. In CLD,
VR is used to simulate lighting scenarios and evaluate their impact on visual comfort, aesthetics, and mood.
17. Augmented Reality (AR): AR is a technology that overlays digital information onto the physical world. In
CLD, AR is used to visualize lighting scenarios in situ and evaluate their impact on the building's architecture
and interior design.

CLD is a complex and multidisciplinary field that requires a deep understanding of lighting design
principles, computational techniques, and human factors. The above terms and concepts are just a starting
point, and students will need to explore and master many more terms and concepts to become proficient in
CLD.

Here are some practical applications and challenges of CLD:

1. Energy Efficiency: One of the primary goals of CLD is to reduce energy consumption and carbon
emissions. By using dynamic and adaptive lighting systems, designers can optimize energy consumption,
minimize waste, and contribute to a more sustainable built environment.

2. Visual Comfort: CLD aims to create lighting solutions that enhance visual comfort and reduce glare,
flicker, and other visual discomforts. By using real-time rendering and simulation tools, designers can
evaluate lighting scenarios and ensure that they meet the visual needs and preferences of the users.

3. Aesthetics: CLD can create dynamic and expressive lighting solutions that enhance the architectural and
interior design of a space. By using parametric design and real-time rendering tools, designers can explore
and create innovative lighting effects that add value and meaning to the building.

4. Health and Well-being: CLD can contribute to the health and well-being of building occupants by
providing human-centric lighting solutions that support circadian rhythms and promote productivity,
alertness, and mood. By using machine learning and loT technologies, designers can create personalized
and adaptive lighting systems that respond to the needs and preferences of the users.

5. Complexity: CLD is a complex and dynamic field that requires a deep understanding of lighting design
principles, computational techniques, and human factors. Designers need to be able to manage and
integrate multiple variables, constraints, and feedback loops to create effective lighting solutions.
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6. Interdisciplinary Collaboration: CLD involves collaboration between designers, engineers, programmers,
and other professionals. Designers need to be able to communicate and coordinate with different
stakeholders to create integrated and seamless lighting solutions.

7. Ethics and Responsibility: CLD involves the use of advanced technologies that raise ethical and social
questions about privacy, security, and sustainability. Designers need to be aware of these issues and ensure
that their designs align with ethical and responsible values.

In conclusion, Computational Lighting Design is a rapidly growing field that combines lighting design
principles with advanced computational techniques to create dynamic and efficient lighting solutions. By
understanding the key terms and concepts related to CLD, students can design and implement cutting-
edge lighting systems that meet the functional, aesthetic, and emotional needs of a space or building.
Practical applications and challenges of CLD include energy efficiency, visual comfort, aesthetics, health and
well-being, complexity, interdisciplinary collaboration, and ethics and responsibility. By mastering these
concepts and applying them in practice, students can contribute to a more sustainable, healthy, and
expressive built environment.
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