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From waste to use

Reference: KLM - From recycled plastic bottles to 3D printed aircraft tools for maintenance
https://www.voxelmatters.com/kim-3d-printing-tools-plastic-bottles/

Collect leftover PET bottles Plastic Pellet

PLA Filament
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https://www.voxelmatters.com/klm-3d-printing-tools-plastic-bottles/

05 material Reference

Reference: Van Plestik - From recycled plastic waste to 3D printed furniture.
https://vanplestik.nl/en/about-vanplestik/

Semi-transparent White Matte

1:1 Interactive Architecture Prototype - Troll Station


https://vanplestik.nl/en/about-vanplestik/

on-site vs outside fabrication

ON-SITE PRODUCTION

Additive manufacturing (large-scale 3D printing) enables the
direct fabrication of the Voronoi structure on site

Use local recycled materials (bioplastics, reinforced
polymers)

Requires temporary infrastructure: energy supply, protected
workspace, robotic equipment

Allows real-time adaptation to site conditions and design
adjustments

Reduces transportation impact and logistics complexity

Limitations: longer production time, technical expertise
required, machine constraints

HYBRID PRODUCTION

OUTSIDE PRODUCTION

Prefabrication in controlled environments ensures high
precision and quality

Components are modular, lightweight, and optimized for
transport (container-based logistics)

Pre-integration of systems: LED strips, wiring, connection
nodes

Enables fast on-site assembly through plug-in connections

Limitations: higher transport costs, limited adaptability,
dependency on supply chains

- Combine prefabricated structural modules with on-site customization

- Balance between industrial efficiency and local adaptability

- Enhances both design flexibility and logistical feasibility

1:1 Interactive Architecture Prototype - Troll Station



Assembly

By Box By Panel - Edges By Panel - Vertex

1:1 Interactive Architecture Prototype - Troll Station



05 Material Visualization
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Lighting types

Skylight (I1) Light as Spectacle (111) Individual Lighting (IV) Light Therapy

+ Human Activity + Computer Vision (CV) + Autoregressive (AR) + Red-light (630-850nm) for

Recognition (HAR) translates outdoor + Personalized circadian recovery + mood
+ Reacting to a daylight cycle environment into cycle + 10,000 lux daylight therapy
+ Performative Uses (i.e spectacle + Personalized atmospheric for winter activation

Wind blowing through + Performative lighting

leaves + Cognitive Stimulation and + Reaction to physiological

Psychological orientation factors eg. heart rate

+ Shows live from outside




Goals for Al integration

01: Circadian Rhythm Preservation
+ Simulates a full Delft daylight cycle inside the container
+ Any date selectable — captures seasonal variation across the year
+ Maintains sleep, melatonin and mood cycles during polar night

02: Environmental Energy Optimisation

Outdoor conditions drive indoor light levels automatically
Bright sun outside —-> dims indoor lights

Heavy cloud / polar darkness —-> boosts indoor light
Minimises energy use

+ o+ o+ o+

03: Personalised Physiological Response

Neural network predicts ideal light from body signals

High stress detected —-> warm dim light to lower heart rate
Balanced state —> model prediction applied directly

¥
¥
¥
+ Lighting actively responds to each researcher's biological state

04: Ability to choose own lighting
+ Overrides system lighting for user needs (Have 4 simulation
modes for users to choose from - or full RGB range)

Skylight
(1) Light as Spectacle

Skylight

(1) Individual Lighting

(IV) Light Therapy

Skylight
(111) Individual Lighting

1:1 Interactive Architecture Prototype - Troll Station



01 DAYLIGHT SIMULATION

Simulate any Delft day inside the Antarctic container

2025/06/04

Current Hour
3.9:00 —* 20.1:00
16.2 hrs

347K - 626 lux

? RELAXED FOCUS

How can these results be realized practically in the container?
1. Color temperature 2. Lux(the unit of illuminance)



99 Lighting and Al Integration

Video showing visualization of output



https://docs.google.com/file/d/1Rm_hN7Y_5yzm3tyVE3wTEq69j3N8vMos/preview

Step 2: Light configuration

How can these results be realized practically in the container? —
1. Color temperature 2. Lux(the unit of illuminance) SST—

Each cell has its own luminance By selectively turning on and
management system off certain ceiling lights
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