
Zoning Llm



Motivation + GoaL

- Excessive zoning             Lack of housing supply               Housing crisis

- Use GenAI Methods to analyze zoning and construction documents in 
Waterloo Region to learn key insights to help solve the housing crisis. 



Initial Project Proposal

Use RAG methodologies to

1. Simplify the verbosity of various zoning documents to illustrate what 
can and cannot be built in a certain area. 

2. Create a unified framework to compare the zoning of neighborhoods 
across the 7 municipalities in the Region of Waterloo 

3. Extract exact details from zoning documents   
4. Use classical ML techniques to correlate extracted zoning information 

with housing development in a given municipality.



Research!

● Zoning research
○ Which factors in zoning codes are important?
○ How does the development process work?

● Tech stack research
○ LLMs / Vector DBs / Front End / Back End Frameworks

● Relevant papers
○ Barthik, Gupta et al
○ Urban Institute at Cornell

● Relevant startups:
○ trax.co
○ up.codes



Partnerships

● SWIRL
○ Waterloo Region is interested 

in this tool
○ LLM development for policy

● Hamming 
○ LLM benchmarking 

techniques 
● Developer (s)
● Planner (s)

Perspectives on zoning development



System Diagram

Formalizing our 
proposal into 
definite tasks 



Vector Database: Azure Cosmos DB
LLM: GPT 3.5 Turbo
Interface: Azure hosted WebappZoningLLM v1



Zoning LLM V1

Pros:

● It works?!
● Easy to set up
● Decent with small queries

Cons:

● Can’t really adjust Hyperparameters
● Not great for more complicated queries (tends to give up)



Vector Database: PG Vector Database
LLM: GPT 3.5 Turbo/GPT 4 Turbo (others undergoing testing)
Interface: Streamlit front end - currently locally hosted ZoningLLM v2



Hyperparameter testing

Evaluating Several thousands of test cases across various parameter settings



Future Work

● Continue Hyperparameter Testing
● Write and publish paper
● Present Findings to 

○ Region of Waterloo
○ CUCAI

● Continue on Phase 2
○ Additional features (DB of data, compliance, summaries)
○ Multimodality (geographic data, Image production)


