






SPATIAL AI OPPORTUNITIES

Accelerate & Enhance Design Workflows
Generating both 3D and 2D forms has the potential to accelerate the design 
process while increasing accuracy and efficiency of spaces. We are able to ideate 
forms and designs faster and create a truly co-creative design process.

Criteria-based generation
Further, by layering spatial analysis tools and regulatory frameworks we are able 
to support designers to create more efficient designs and layouts that are always 
compliant to regulation.



Accurate Generation
Generating 3D data is still in early stages of development, with Computer vision 
lagging behind the rapid advancement in 2D generation.

Scalability and Data
Large scale databases of 3D architecture and space plans are critical, however it 
is difficult to ensure the accuracy and quality of datasets of this scale. Further, 
large-scale architecture must be broken up into smaller subsets of a building for 
the near future, as 2D generation is limited to around 1024x1024. Both 2D and 
3D spatial models are extremely demanding to train compared to more popular 
image generation models.

SPATIAL AI CHALLENGES



SPATIAL AI

Data Generation – Toolsets to feed RAG & Analytics

Leveraging BIMs to support RAG and speed 
development of Digital Twins

Spatial Planning for the next Generation
With our large base of BIMs and drawing sets we can run in-house 
custom analysis tools to build large datasets for use in Knowledge 
Bases and ML driven analytics

Value Proposition

• Accelerated Ideation and Optioneering

• Effectively mix flexibility, compliance, and experience.



SPATIAL AI

Text2Mesh - 3D Artifact Generation

Capturing the 3D object generation process and 
leveraging it for architectural form finding.

The future of ideation in 3D
Leveraging Neural Field Representation to recreate 3D objects from 2D 
imagery can be used to reconstruct existing objects from photographs. 
However, we take that a step further by generating hundreds of frames 
from one image, allowing us to use AI generated imagery and convert it 
into 3D models.

Value Proposition of Text2Mesh

• Create 3D forms at the same speed as generating a single AI 
image

• Iterate designs faster rather than remodelling

• Generate artefacts for animation and renders

Explore useful prompts
create a continuous 

description of the object

Rationalize complex mesh into 
architectural forms

perform further optimization on this mesh

Explore methods to generate mesh
use marching tetrahedrons to convert this 

information into a 3D mesh

TEXT IMAGE NERF MESH ARCHITECTURE

Prompt:
Aldi Jiang beijing 

vascular metropolitan 
auditorium research 

offices



SPATIAL AI

Automated Internal Layouts

Automating Architectural Layouts by embedding 
regulation

Internal Layouts Optimised
Graphical representations of 3D and 2D objects allow us to analyse and 
automate internal layouts of spaces, and ensure they are always 
compliant to regulation.

Value Proposition of Internal Layouts 

• Optimised and fast layouts

• Always comply with regulation
• Iterate over options quickly

• Integration into BIM allows object information to be generated 
with layouts

• Can work with Prescriptive and Performance-based codes.



SPATIAL AI

DALL-G - Automated Space Planning

Powered by Big-Data, Specialised through Sports 
Architecture Knowledge

Spatial Planning for the next Generation
Use Transformer-based multimodal learning with attention to embed 
spatial graph information, such as location, area, and adjacency, into a 
Vector Quantised-Variational Autoencoder (VQ-VAE) to generate 
architectural spaces

Value Proposition of Spatial Planning Generation

• Accelerated Ideation Process

• Less reliance on data, more weight placed on user input and 
creating viable spaces

• Ability to generate complex but self-similar spatial programmes 
and organizations.



SPATIAL AI

AI-Based Revenue /Seating Manifest Optimization

Data-driven venue design optimization using in-
house data and ML

Optimization of Capacity / Revenue / Quality
Using multiple sources of date from historical sales, market 
demographic, and live-designs we can help optimize the customer 
experience and value proposition.

Use Cases

• Machine Learning Optimization of ticket grades.

• Multi-event optimization for venues.

• Streamlined business-cases for revenue management.





Populous AI

CONCLUSIONS



CONCLUSIONS DATA

Good Data is key.  Establish a data estate sufficient to support RAG 
through Knowledge Bases and Semantic Search, Machine Learning, etc.

Get sharp about what data and knowledge we are handing over to others 
that supports AI workflows. Also what data we gather from others…

 



CONCLUSIONS INDUSTRY

The Technology Landscape is rapidly evolving with regards to tools, services, products.  

Use cases and business value will come from our industry, but we aren’t leading 
technological development at scale and we probably won’t be.

Partnership(s), investments, and research with companies across aec vendors and 
tech vendors (mfst, aws, g ++ startups)

 



CONCLUSIONS PROCESS

The Iceberg Effect;  We don’t know what we don’t know and we need to have a solid 
framework of experimentation.

Finding a balance between experiments and testing of open source and commercial 
products & services.

These are just tools at the end of the day.  Humans are still a fundamental part of the 
process.

Quality of the final deliverables is what we will ultimately be judged by, not the tools we 
use to create them.



THANK YOU


