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Worldwide interest trend of the topic "Fourth Industrial Revolution" since 2004 (Source: Google Trends).
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Digital Design in AEC

Digital Design involves softwares, tools, and applications 

process data with the help of algorithms and 

parameters to propose solutions. With the use of 

computational technology, every input is translated 

into a computer-coded language for generating 

models and analysing reports. By entering data, the 

machine can repeat tasks a desired number of times 

and generate a favourable outcome.



Digital Design in AEC



The current transition from Computer Aided Design 

(CAD) to Computational Design in architecture 

represents a profound shift in design thinking and 

methods. Representation is being replaced by 

simulation, and the crafting of objects is moving 

towards the generation of integrated systems 

through designer-authored computational 

processes. While there is a particular history of such 

an approach in architecture, its relative newness 

requires the continued progression of novel modes 

of design thinking for the architect of the 21st 

century. This AD Reader establishes a foundation for 

such thinking.  It includes multifaceted reflections 

and speculations on the profound influence of 

computational paradigms on architecture. It 

presents relevant principles from the domains of 

mathematics and computer science, 

developmental and evolutionary biology, system 

science and philosophy, establishing a discourse for 

computational design thinking in architecture. 

Rather than a merely technical approach, the book 

will discuss essential intellectual concepts that are 

fundamental not only for a discourse on 

computational design but also for its practice.



MODULAR WOOD PAVILLION

Iaac

The system development process 

started with inspiration from the 

natural world. Slime mold – a single 

cellular organism renowned for its 

ability to find the most optimal route 
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Designed by Autodesk and pre-

fabricated by BLOX, the Dynamo 

Ribbon was a research project that 

allowed the team to develop new 

workflows that integrate design, 

analysis, fabrication, and 

construction. The team was 

challenged to go from concept to 

completion in under three months, 

with the additional constraint of 

only two days on site in Las Vegas 

to build the structure.

Dynamo Pavilion

Autodesk’s AEC Generative 

Design Team 

















Digital Design in XJTLU

AIM: The future of lighting in social/outdoor 

spaces, residential, and working environment 

in ten-years framework

Workshop_THE WEEK OF LIGHT



Workshop_THE WEEK OF LIGHTDigital Design in XJTLU

Formulate a “area of interest” to starting your 

trend research. Example : lifestyle activities

Run a research based on possible concrete 

trends and possible directions of the near 

future.



Digital Design in XJTLU

The world of 2034 – Time machine journey

What will you see when you will open the door 

in the 2034? 

ACTIVITY INSTRUCTION:

Each participant draws one idea on a A3 paper and 

writes a catchy title coming from the previous 

analysis + sum up sentence. 

Revise all the generated ideas in a shared session 

with peers’ feedback.

Workshop_THE WEEK OF LIGHT



Digital Design in XJTLU

Background

Workshop_THE WEEK OF LIGHT



Digital Design in XJTLU

Imagine the future

Workshop_THE WEEK OF LIGHT

The world of the future is an extension and expansion of the present. Nature is becoming more and 

more important to us.

Biophilic lighting is an innovative design philosophy that draws unceasing inspiration from the natural 

world to conceive lighting solutions that replicate natural light patterns, seamlessly integrate organic

elements, and elevate overall wellbeing.



Digital Design in XJTLU

Research trend

Workshop_THE WEEK OF LIGHT

French biochemist Pierre Calleja has spent several years working on a way to harness the 

microorganisms’ special abilities to help mitigate the global warming, threats to ecosystems and the 

need for renewables.

His solution comes in the shape of a cylindrical algae-powered lamp that requires no electricity

and is thus completely self-sufficient, operating through a process wherein all the energy produced 

during photosynthesis is collected and stored in a battery that helps to power the light during the 

evenings.

https://www.smithsonian
mag.com/innovation/c
an-an-algae-powered-
lamp-quenchour-thirst-
for-energy-3509307/
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Design outcome

Workshop_THE WEEK OF LIGHT
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Digital Fabrication in XJTLU

AIM: Building a pavilion that combines digital 

design and fabrication within 10 weeks. 

ARC301_Architectural Technology
BEng Architecture Level 3 

AY2526

Leyuan Jiang (Module Coordinator): PVC Force-Responsive 

Iasef Md Rian, PhD: 3D printing concrete

Yang Song, PhD: VR supported assembling

Zhelun Zhu, PhD: interlocking blocks using hotwires cut EPS panels



Digital Fabrication in XJTLU

Leyuan Jiang (Module Coordinator): PVC Force-Responsive 

ARC301_Architectural Technology
BEng Architecture Level 3 

AY2526

Construction strategy Digital Fabrication 

process 

Panel Development 
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AY2526
Leyuan Jiang (Module Coordinator): PVC Force-Responsive 



Digital Fabrication in XJTLU ARC301_Architectural Technology
BEng Architecture Level 3 

AY2526

Interlocking bricks have three types of locking (jointing) methods:

• Tongue and Groove (T&G), 

• Protrusions and Depressions (P&D), 

• Topological non-planar locking (osteomorphic brick)

The interlocking system restrict brick 

movements both perpendicular to the 

wall surface and along the wall

Zhelun Zhu, PhD: interlocking blocks using hotwires cut EPS panels



Digital Fabrication in XJTLU ARC301_Architectural Technology
BEng Architecture Level 3 

AY2526

Equipment:

Six-axis robotic arm

Hot-wire equip size: 650 x 450 mm 

Material:

EPS panel

Size_1000 x 600 x 600 mm

Density_ 20 kg/m³

Zhelun Zhu, PhD: interlocking blocks using hotwires cut EPS panels
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Zhelun Zhu, PhD: interlocking blocks using hotwires cut EPS panels



“We stand on the brick of a technological revolution 

that will fundamentally alter the way we live, world, 

and related to one another. In its scale, scope and 

complexity, the transformation will be unlikely 

anything humankind has experienced before.”

- Klaus Schwab, World Economic Forum 2015
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