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01 Nature of Daylight: Daylight Cycle

1:1 Interactive Architecture Prototype - Troll Station

◼Arctic Winter (Polar Night)
(~ 4 months)

 

◼Arctic Summer (Midnight Sun)
(~ 4 months)

 

◼ Transition (Spring+Autumn)
(~ 4 months)
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(I) Skylight (II) Light as Spectacle (III) Individual Lighting (IV) Light Therapy(III) Individual Lighting

02 Integration of Light

Replace with updated design 
proposal
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(I) Skylight
+ Human Activity Recognition (HAR)
+ Reacting to different temporalities
+ Performative Uses (i.e. Wind blowing through leaves
+ Hue, brightness and color-temperature
+ Panels integrate Ventilation; fire detection; adaptive lighting; 

environmental sensors; acoustic absorption

02 Integration of light: Skylight 
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(II) Light as Spectacle (Walls, Window)
+ Computer Vision (CV) translates outdoor environment 

into spectacle
+ Reacting to different temporalities
+ Performative 
+ Cognitive Stimulation and Psychological orientation
+ Shows live from outside

02 Integration of light: Light as Spectacle 
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(III) Individual Lighting
+ Autoregressive Integrated Moving Average (ARIMA) and 

Ventilation Autoregressive (AR)
+ Personalized circadian cycle
+ Personalized atmospheric lighting
+ Personalized Hue and Brightness 

02 Integration of light: Individual Lighting 
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(IV) Light Therapy
+ Red-light (630–850nm) for recovery + mood
+ 10,000 lux daylight therapy for winter activation
+ adaptive circadian cycle (seasonal sunrise–sunset + summer 

dimming) (ML) (DL)
+ AI-controlled lux/CCT via biometric feedback (ML) (DL)
+ glare-free integrated panels with timed exposure

02 Integration of light: Light Therapy 
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02 Integration of light: Visualizations



1:1 Interactive Architecture Prototype - Troll Station

02 Integration of light: Visualization Exterior
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02 Integration of light: Visualization Interior
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02 Integration of AI in lighting Summary of tutorial 

Supervised learning: 
+ Input variables / features (weather data and physiological data)
+ Output values / labels  (lighting condition generation)

Data Visualization: 
+ Visualizing data sets using scatter plots (show correlations in the data) 
+ Understanding the data before training the model for more accuracy 

Training the model: 
+ Supervised learning regression: learning to predict from data
+ Poor or limited datasets can cause the model to learn incorrect patterns and 

produce unreliable results

Evaluation of model performance: 
+ R square score (MSE, MAE)
+ Evaluation of how well the model is trained to reflect the data accurately
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What data do we wanna use? 

Show the table > highlight 
and group what we want to 
measure and how
(Physiological data influences 
personal light (III) and therapy 
light (IV)

TABLE OVERVIEW

02 Integration of AI in lighting Relevance to project
+ 16 Input variables / features from data set 

(weather data and physiological data)
+ Output values / labels from data set: optimal 

lighting conditions (illuminance in lux and CCT in 
Kelvin)"

(A)

(B)
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Weather date and its 
influence on the light

(just a summary of what sets 
of date are gonna lead to i.e. 
dimming of lights and change 
of color temperature)

(1) WEATHER DATA

02 Lighting with use of AI Weather data
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Weather date and its 
influence on the light

(just a summary of what sets 
of date are gonna lead to i.e. 
dimming of lights and change 
of color temperature)

(1) WEATHER DATA

02 Lighting with use of AI Physiological data



1:1 Interactive Architecture Prototype - Troll Station

What implications does the 
data have on the lighting

How we measure: Wristband

heart rate variability, 
Heart rate, 
Respiratory 
Skin conductance 

Why not use:
Pupil 
Eye movement

02 Lighting with use of AI Data groupings

+ Group 1: Solar Radiation Features Direct normal radiation, diffuse normal 
radiation, global horizontal radiation (Measures total solar energy form different 
angles) 

+ Group 2: Visible Light Features: Direct normal illumination, diffuse horizontal 
illumination, global horizontal illumination (Visible portion of light to human 
eye)

+ Group 3: Atmospheric Conditions: Outdoor temp, relative humidity, infrared 
radiation, total sky cover (overall atmosphere and weather) 

+ Group 4: Physiological stress indicators: HRV rmssd, heart rate, skin 
conductance, respiratory rate (reflect stress and nervous system) 

+ Group 5: Eye response metrics: Pupil diameter, blink rate (visual strain and 
fatigue measurements) 

+ Grouping correlated features 
removes redundant data, 
helping the model focus on 
meaningful patterns and 
reducing the risk of 
overfitting. (Allows for 
removal of some data 
features) 
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What implications does the 
data have on the lighting

How we measure: Wristband

heart rate variability, 
Heart rate, 
Respiratory 
Skin conductance 

Why not use:
Pupil 
Eye movement

02 Lighting with use of AI Next steps

+ Creating scatter plots and training the model 

+ Finding practical ways to measure physiological data at the Trollstation: 
Group 4 - Smart watches 
Group 5: Smart eyewear? (Hard to measure) - Could possibly leave the dataset 
out entirely 

+ Mapping model outputs to our four lighting types: 
Group 1: Solar Radiation features: (I) Skylight (II) Light as spectacle
Group 2: Visible Light Features: (I) Skylight (II) Light as spectacle
Group 3: Atmospheric conditions: (I) Skylight (II) Light as spectacle
Group 4: Physiological stress indicators: (III) Individual lighting (IV) Light therapy 
Group 5: Eye response metrics: (IV)  (III) Individual lighting (IV) Light therapy 

Extra items 

+ Fine-tuning real time response
Setting parameters so lighting doesn’t immediately react to physiological 
changes (for example, lighting immediately turns warm for user with high heart 
rate) 

+ Create a feedback loop 
Researchers rate lighting comfort at regular intervals, allowing for the model to 
improve and retrain through real responses but also data over time 

GOAL 

Individualized lighting 
situations

LONG TERM ADAPTATION > 
MOMENTARY CHANGES
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02 Integration of light: Visualization Exterior Summer
Case: 
Arcic Summer, Relationship Interior Exterior

+ circadian rhythm remains stable
+ weather introduces natural daylight variability (Group 1-3, (I)(II)) 
+ physiology adapts lighting to the individual occupant. (Group 4-5, (III)(IV)) 
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02 Integration of light: Visualization Exterior Winter
Case: 
Arctic Winter, Relationship Interior Exterior

+ circadian rhythm remains stable
+ weather introduces natural daylight variability (Group 1-3, (I)(II)) 
+ physiology adapts lighting to the individual occupant. (Group 4-5, (III)(IV)) 
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02 Integration of light: Visualizations
(I) Skylight

(II) Light as Spectacle

(III) Individual Lighting
(IV) Light Therapy

Case: 
Indoor Environment light integration

(II) 
(II) 
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03 Physiological Implication: Concept Diagram

1.

2. 3.

3.

4.

5.
6.

7.

1.  - Deep Sleep
     - Wake-up - Light Shower 
     - Music 
     - Reading 
     - Relax 

2.  - Deep Focus Work
     - General Work
     - Reading

3.  - Personal Storage

4.  - Reading
     - Music
     - Relax (Lounge)
     - Socializing

5.  - Breakfast
     - Lunch
     - Dinner
     - Debrief
     - Socializing

6.  - Kitchen

7.  - Hygiene
     - Shower
     - Toilet

I  

II

III



04 Design Process: from concept diagram to concept voronoi
concept diagram concept voronoi concept voronoi
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04 Design Process(skylight)

Crown Shyness

How can polar daylight
be integrated into living spaces?
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