
 
   

General module information 
Title: Meaning of Light; Light and Space 
Type: course module 
Language of instruction: English 
 
ECTS points: 5 ECTS 
 
Period: 1 September 2016 — 31 January 2017 

Placement 
1st semester, M.Sc. in Lighting Design 

Module coordinator 
Ellen Kathrine Hansen (coordinator), Lisbeth Nykjær (secretary) 

Academic content and relationships to other modules/semesters 
The formal study plan description of the module can be found on page 8 in this link: 
http://www.sict.aau.dk/digitalAssets/101/101076_83088_curriculum-lighting-design_09-10-13.pdf 
 
This course covers fundamental aspects of seeing and understanding how light interacts with space and 
material in an architectural context. Students will train to see, understand and communicate light 
(electrical and daylight) in an indoor space using qualitative and quantitative methods. A common 
reference in literature and architecture will be established by introduction to references and classical 
theories of cultural and aesthetic responses to light and the space/time continuum. A fixed element in the 
course is to combine references, lectures, literature, exercises and experiences of how light creates form 
and space over time.  
 
We start the course by training to see and understand light in space – not what you look at but what you 
see and experience. Then we introduce the daylight as a primary light source and how the geometry of the 
window affects the space. Here we use sketching, scale models and mock up and make time lapse. We 
visit the Villum Window Collection to study the relation between the building component technology and the 
daylight intake. The aspect that the daylight is dynamic and changing colour temperature, intensity and 
distribution is trained by focusing on the transition time and explored in the main assignment. Here the 
transition time must be expressed in a mock up, where the daylight can be boosted by dynamic LED light 
to express light as a natural light phenomenon. To understand the potentials in the dynamic light we 
introduce art works where light colour is mixed in a transition. We investigate colour and material, pursuing 
RGB rules that vary between light and pigment, which includes color surface and transparency.  
 
Another topic is designing with light. We will discuss how to design with light as a multidimentional design 
element with functional, aesthetic and technical parameters. To introduce different lighting fixtures and 
luminaires we will visit a lighting company and use their facilities to explore how different lighting affects a 
space. Finally the students will be introduced to classical theories of cultural and aesthetic responses to 
light and the space/time continuum. 
 
Two light lectures are integrated in the course, where leading international lighting designers are invited to 
give talks. 
 
This qualitative approach is applied to the semester projects and synthesized with the light- and media 
technological aspects covered in the two other courses. 
 
 



 
   

Objectives and learning goals 
The main objectives and learning goals are that the students are able to see light in relation to space, that 
they can understand what they see and how they can communicate it. The students must be able to 
synthesize relevant theoretical, methodological and practical knowledge of lighting, when designing with 
light and communicating light. 

Extent and expected work load 
During the course there are 8 teaching sessions, each session consists of app. 2 lectures + exercises. Two 
external Light Lectures will be part of the curriculum as well. Literature studies will be related to each 
teaching session and small exercises must be performed after the session. An assignment must be 
handed in at the end of the course. It is expected that the work load during the course is equal to 12 full 
days (2,5 week) equally distributed between literature studies to prepare for the lectures, 
lectures/exercises (2,5 ECTS) and the assignment (2,5 ECTS). 
 

Pre-requisites for participation 
 
The prerequisites for participation are listen in the study plan: 
http://www.sict.aau.dk/digitalAssets/101/101076_83088_curriculum-lighting-design_09-10-13.pdf 

Examination 
The exam is oral, pass/fall. Individual. 15 min. net time per person (20 min gross time) 
  
Short presentation about how to use qualitative as well as quantitative parameters and methods in the 
process of designing with light. Refer to the exercises and/or the literature and/or the lectures of the 
course. 
  
Q&A session where the following topics are discussed, it is expected that the student refer to the course 
material and the exercises in the answers. 
  
The interplay between light, space, technology and human perception 
Examples of different qualitative parameters and methods   
Examples of how you apply research based knowledge in a creative design process 
Discussion of how knowledge and methods from different fields can be combined in the design process. 
Oral individual examination with internal censor. The assignment and exercises will be used in the 
examination.  

 

http://www.sict.aau.dk/digitalAssets/101/101076_83088_curriculum-lighting-design_09-10-13.pdf


 
   

 

General module information  
Title: Lighting Fundamentals  
Type: course module 
Language of instruction: English  
 
ECTS points: 5 ECTS 
 
Period: 1 September 2016 — 31 January 2017 

Placement 
1st semester, M.Sc. in Lighting Design 

Module coordinator 
Marc Fontoynont (coordinator), Asta Logadottir (teacher), Jakob Markvart (teacher), Anders Lumbye 
(teacher) Lisbeth Nykjær (secretary)  

Academic content and relationships to other modules/semesters 
The formal study plan description of the module can be found here (page X): 
[Link to study plan containing description of module] 

The principle of this module is to make students comfortable in handling most important terms and formula 
in lighting. Students will be introduced to the basic photometric and colorimetric terms, luminous quantities 
and fundamental formulae.  There will be taught the the processes involved in the perception and 
appreciation of the luminous environment. The course will propose to master the link between subjective  

The course  begins with teaching terms, units, quantities and simple calculations.  

Students will then be taught to use measuring equipment to measure quantities in real environments 
(luminances, illuminances, fluxes, colour coordinates, Correlated Colour Temperature, photometry of 
materials)  

The course includes demonstration of lamp technology in classes 

The course addresses material photometry and lighting calculation to handle properties of materials.  

Characterization of luminous environment will be conducted using analysis of luminances in the field of 
vision, with consequences in luminance based design.  

Detailed description of the way human eye perceive light through visual and non visual channels will be 
explained. This will include fundamentals of colorimetry, colour vision, night/day vision, glare assessment.  

 

Objectives and learning goals 
The main objectives and learning goals are that the students are able to master terms, quantities, 
vocabulary, and basic formulae to evaluate lighting in all environments, indoor and outdoor, at night time 
and daytime.  
 

Extent and expected work load 
[The expected scope elements of the module in terms of ECTS load. This may comprise how the total 
ECTS load of the course is distributed on different types of activities, e.g., lecturing, exercises, 
assignments/hand-ins, etc..] 



 
   

 

The course includes 10 teaching sessions. At midterm, there will be a written test on fundamentals.  

An assignment must be handed in at the end of the course. It will be prepared by teams of 2 or 3 students. 
It will deal with the detailed luminous analysis of a case selected by the students. It will deal with 
geometric, photometric and technical description of the space. An analysis of the luminous distribution will 
be conducted for daytime and nighttime conditions. With suggestions of improvement. Assignment will 
consist of 4 A3 documents including pictures, graphs and text. 

 

Pre-requisites for participation 
 
The prerequisites for participation are listen in the study plan: 
http://www.sict.aau.dk/digitalAssets/101/101076_83088_curriculum-lighting-design_09-10-13.pdf 

Examination 

Written test is done without document, except and A4 page on which students areinvited to write down any 
information which they want. 

Oral examination is conducted by team of 2 or 3 with an  internal censor. The assignment will be used in 
the examination.  

 

http://www.sict.aau.dk/digitalAssets/101/101076_83088_curriculum-lighting-design_09-10-13.pdf


 
   

General module information 
Title: Rendered Lighting Simulation/CGI 
Type: course module 
Language of instruction: English 
 
ECTS points: 5 ECTS 
 
Period: 1 September 2016 — 31 January 2017 

Placement 
1st semester, M.Sc. in Lighting Design 

Module coordinator 
Georgios Triantafyllidis (coordinator) William Celliers (external lecturer), Anders Lumbye (teacher) Lisbeth 
Nykjær (secretary) 

Academic content and relationships to other modules/semesters 
The formal study plan description of the module can be found on page 11 in this link: 
http://www.sict.aau.dk/digitalAssets/101/101076_83088_curriculum-lighting-design_09-10-13.pdf 
 
The course rational is that students need to have an understanding of how rendered lighting simulations 
are essential as reproduction of illuminations of a context and how the rendering can be used as design 
tool and to communicate and develop different aspects of lighting designs. In this context, the course aims 
to combine references, lectures, literature, techniques, exercises and experiences of how rendered lighting 
simulations can be implemented and used.  
 
The course will follow the following steps: 
 

1. A full-day 3dsmax workshop  
There will be a full-day workshop on 3dsmax to help students get and improve their skills in rendering.  

 
2. CGI theory: All the basic information and knowledge that is needed for lighting simulation 

- Basic Lighting 
Qualities of light, point light, spotlight, directional light, sky dome, area light, physically based light, 
ambient light, decay, diffuse and specular reflection 
 

- Shadows 
The visual functions of shadows, secondary shadows, shadow color, shadow size and perspective, 
hard and soft shadows, shadow algorithms (depth map, raytraced shadows) 
 

- Cameras 
Exposure, f-stops, aperture, depth of field, shutter speed, film speed, focus, bokeh effect, histograms, 
hdri, lens imperfections, gamma correction 
 

- Lighting Environments  
Daylight, sunlight, skylight, image based lighting, indoor natural light, global illumination, color 
bleeding, practical lights, night scenes, distance and depth 
 

- Shaders and Rendering Algorithms 
Shaders, diffuse, glossy, specular reflection, view-dependent shading, Fresnel effect, anisotropic 
highlights, BRDF and BSSRDF, anti-aliasing and sampling, raytracing, Reyes Algorithms, global 
illumination, caustics 

 
3. Lighting simulation “hands on” 
Different visualizations types (architectural and product) will be discussed along with their aim 



 
   

(presentation or storytelling). At that point the students will be given a specific scene which will be the 
one that they will work with and apply the different modules of CGI that they will learn during this 
course. We will also present very briefly the modelling basics (points and tips, various approaches and 
programs). 
 
Then a quick explanation of difference in interior/exterior illustrations will be discussed and afterwards 
the focus will be on the lighting: different types, settings and effects used in visualizations will be 
covered. The software tools used will be 3ds max & Vray. Lighting strategies will be also discussed: i) 
How do we light our scene? ii) Real world lighting vs best practice.  
 
More topics discussed will be test rendering with Vray, linear workflow, mapping techniques, High 
Dynamic Range imaging and cameras. A brief intro into cameras in the real world vs cameras in 3ds 
max will be presented. Exposure settings/ shutter speeds, Tips for placement/ angles. Brief 
composition/rule of thirds (How is the storytelling supported by lighting/camera choice) 
 
Another important topic is the materials used. Basic intro the types of materials types in scene. 
Reflections/ glossiness. Best practice and considerations when creating materials. Then we will do a 
brief intro in to rendering engines. Different types and their pros and cons. Brute Force vs Progressive 
Pass. Basic render settings in Vray.  
  
Finally, a brief intro into post editing our render output will be given. Adding levels/ changing saturation 
/ introducing extra elements in scene i.e. lighting effects/ lens flares. More advanced issues will be also 
presented: Use of lighting simulations in virtual worlds with Oculus Rift (a virtual reality head-mounted 
display). 
 
For this part, the 3dsmax software will be used in the class, but the student can also use any other 
rendering engine that has the same capabilities.  
 
4. DIALux 
There will be a workshop for DIALux which is used to design, calculate and visualize light 
professionally – single rooms, whole floors, buildings and outdoor scenes 
 
5. Mini-Assignment 
An assignment must be handed in at the end of the course (30 of November 2016) about simulating 
lighting in a specific scene. 

 
Besides the aforementioned plan, there will be extra workshops and presentations of other rendering 
engines (eg Maxwell, Rhino, etc) 
 
Because of a multi-level class (students with different backgrounds and skills), there will be an early 
communication to the students with an email before the start of the semester (in August), explaining the 
goal of this course and suggesting a preparation in order to have the basis needed for this course.  
  

Objectives and learning goals 
The main objectives and learning goals are that the students are able to analyze, synthesize, and evaluate 
illumination designs through physics-based, realistic simulation using rendering packages, and to use such 
simulations as a design tool. 
 

Extent and expected work load 
During the course there will be 2 workshops (3dsmax and DIALux) and 8 teaching sessions (each session 
consists of 2 lectures + exercises). Literature studies will be related to each teaching session and small 
exercises must be performed after the session based on a specific scene which will be the one that the 
students will work with and apply the different modules of CGI that they will learn on this course.  
 



 
   

An assignment must be handed in at the end of the course (30 of November 2016) about simulating 
lighting in a specific scene. It is expected that the work load during the course is equal to 12 full days (2,5 
week) equally distributed between literature studies to prepare for the lectures, lectures/exercises and the 
assignment. 

Pre-requisites for participation 
 
The prerequisites for participation are listen in the study plan: 
http://www.sict.aau.dk/digitalAssets/101/101076_83088_curriculum-lighting-design_09-10-13.pdf 

Examination 
 
Oral examination with internal censor. The assignment and exercises will be used in the examination.  

 

http://www.sict.aau.dk/digitalAssets/101/101076_83088_curriculum-lighting-design_09-10-13.pdf

