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“Visioning is my definition of planning.
It's mapping tomorrow’s city from today’s 
dreams."

JIMMY HU
UAlberta MURP Candidate 2024
Project Lead - NAIOP RE Challenge
Project Lead - LAA for Brookfield Res.
Planning Student - City of Kamloops 
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What is AI?
• ARTIFICIAL INTELLIGENCE?

• CHATGPT? OPENAI?

• MIDJOURNEY? SORA?



Introduction

Difference in AI-models
Not so different from what we are using

UNDERSTAND SPECIFICATIONS



Reactive Al

AI CLASSIFICATION

Limited memory Theory of mind Self-aware

Types of AI
The emergence of artificial superintelligence will change humanity, but it's not happening soon.

Here are the types of Al leading up to that new reality.

• Good for simple

classification and pattern 

recognition tasks

• Great for scenarios with 

known parameters; faster 

calculation

• Incapable of dealing with  

imperfect information or 

requiring historical 

understanding

• Able to use historical 

data to make predictions

• Capable of complex 

tasks,  but still vulnerable 

to outliers or adversarial 

examples

• This is the current state 

of Al, and some say we have 

hit a wall

• Able to understand 

human motives and 

reasoning; can deliver 

personal experience to 

everyone based on their 

motives and needs

• Able to learn with fewer 

examples because it 

understands motive and 

intent

• Considered the next 

milestone for Al's 

evolution

• Human-level intelligence 

that can bypass our 

intelligence

• Considered a long-shot 

goal



THREE TYPES OF ARTIFICIAL INTELLIGENCE



CURRENT TOOLS
Know what we have before we start the journey



CityEngine
• “Digital  Twin” City

• Scenario Planning



Machine Learning Model
• Understanding BIM through ML • Construct Urban Land data



ArcGIS Urban
• Interactive 3D GIS

• Scenario Planning



Large Urban Data
• Population data
• Land Use data
• Employment Data
• Road Data
• License Plate Readers
• Google Street View Images
• Air Pol lution Data
• Mobile Locational  Data
• Uti l ity Usage Data
• Crime Occurence Data
• Transportation Data
• Infrastructure servicing data
• BIM data



ChatGPT
• Virtual  Assistance

• Language Process abi l ity

ChatGPT
• Tai lored Model ing



AI-Planning
Framework

AI-Assisted
•

•

AI-Automated
•

•

AI-Augmented
•

•

AI-Autonomized
•

•



City of Kelowna City of Edmonton City of Toronto

CURRENT PRACTICES

Adopting virtual 
assistant that 

minimize planners’  
t ime on phone 

cal ls with realtors 
and developers

Automated Permitt ing system for 
deck,  garage,  to Single Family 
Detached and Semi-Detached

Adopting pi lot 
programs for AI-
led smart traff ic 

management 
system



AI-ASSISTED

Policy Guidance

北京市东城区  |  2020

“Digital Twin“ City



Zoning Bylaw 20001 - COE

Specification in:

• Setbacks

• Buildings Height and Space between Buildings

• Site and Building Regulations

• Design Regulations



Policy 

Guidance



DIGITAL TWIN CITY



“Digital  Twin” 
ESRI Approach

ArcGIS 

Urban

ArcGIS 

Urban

CityEngine



Digital Twin Ottowa



SWOT ANALYSIS

Strength 

Scenario Planning

3D Visualization& interaction

Visualize developments interactions 

DIGITAL TWINCITY

Opportunities
Data Transparency
Urban Data Construction
Explore Urban potentials

Weakness

Complexity on Updating

Staff & User Training

Threats

Certain urban data 

collection

Additional Complexity 



AI-AUGMENTED

Densification

北京市东城区  |  2020



DENSIFICATION 
PROJECTION



AI DENSIFICATION 
PROJECTION

AI-GIS Multi-
Criteria 

Decision Model



UPZONE PROJECTION



AI LIMITATIONS
Machine 

Learning

Deep Learning

Learn from 

Mistakes

Learn from 

Mistakes



AI-AUTOMATED

AI Plan Generation

北京市东城区  |  2020



AI-PLAN GENERATION

“All subsector of the plan needs big urban 

data, and machine processed tools”

“AGI Adoption” 



AI-PLAN GENERATION



AI-AUTONOMIZED

Fast Track 

DP/Subdivision 

Permitting Process

Smart Traffic



SMART TRAFFIC 

SMART MANAGEMENT

Online Traffic Signals

AI-Sensors & AI-Management



5 
AT  U B C- C A M P U S  F O R  2  

W E E K S

181.7 H
V E H I C L E  D E L AY  

R E D U C T I O N  

Intersections
2.8 
TONNES
C A R B O N  D I O X I D E  

R E D U C T I O N

$ 6,371
T O TA L  E C O N O M I C  VA L U E  

S AV E D  

93.4 H
P E D E S T R I A N  D E L AY  

R E D U C T I O N  



PERMITS S U B D I V I S I O N

Zoning Verfication

Design Drawings with location, dimention, 

boundaries

Proximity to nearby utility, boundaries of 

shore, sewage, wells (existing & proposed)

D E V E L O P M E N T

Zoning Verification

ASP, NSP alignments



O N L I N E  

S U B M I S S I O N

Ensure details come in 

Digitally. Developers need to 

submit design specification 

to assist model processing

M A C H I N E  

L E A R N I N G  M O D E L

Based on Big Urban Dataset. 

Any mistakes could be 

altered on the spot and 

prevent mistakes of future.

TA I L O R E D  M O D E L  

A P P R O A C H

This ML permitting tool is 

designed to work with 

local zoning bylaws and 

local design guidelines.

CITY OF EDMONTON APPROACH

AUTOMATED DP DESIGN



A S S E S S I N G  C U R R E N T  C A PA C I T Y

RECOMMENDATION



POLICY GUIDANCE

Q U E R Y  P L A N S  &  G U I D E L I N E S

LLM Interpretation

L O W  C O S T

LLM extension plug-in 

Public IT support would suffice

M I N I M A L  R I S K

ChatGPT accuracy and precision could be 

tested prior to adoption



DIGITAL TWIN

V I S U A L I Z AT I O N  O F  P L A N S

3D interactive plan

Population, Job projection 

Developable and Zoning parameters

S C E N A R I O  P L A N N I N G

Zoning Interpretation

Subdivision requirements

H I G H  C O S T  &  T R A I N I N G

Need lots IT support & Huge upfront cost 

Parameter mod - Skillset development

DIGITAL TWIN



DIGITAL TWIN

M L  P E R M I T T I N G  M O D E L  

Low computational power requirement 

Instant Delivery

Human Oversight 

C O N S T R U C T  U R B A N  

D ATA B A S E

Build urban dataset for future

Future AGI adoption

H I G H  C O S T S

Need IT support

DP PERMITTING



DIGITAL TWIN

C O N S T R U C T  U R B A N  

D ATA B A S E

Build transportation data for future AGI 

adoption

E S G  I N I T I AT I V E S

GHG emission reduction

Time Saving 

Faster transportation access

U R B A N  D ATA  C O L L E C T I O N

Legality concern on data collection

Community push back

SMART TRAFFIC 
MANAGEMENT SYSTEM



DENSIFICATION

L A R G E  U R B A N  D ATA  

U T I L I Z AT I O N

Combined ML and GAN to process large 

urban dataset for planning purpose 

S K I L L S E T  A D O P T I O N

Planners need to adopt some level of 

coding skillset to make modification. 

Planner needs to understand urban land 

models.

D ATA  &  M O D E L  I N T E G R I T Y

‘Gray box’ approach. Planners can check 

model integrity with IT, but complexity 

would lead to high cost. 



GenAI-Plan

P L A N N E R S  C A N  R E L A X  

Combine models on models on models on 

models on models on models on models 

S K I L L S E T  A D O P T I O N

Planners need to adopt coding skillset to 

make modification

D ATA  &  M O D E L  I N T E G R I T Y

Complete ‘blackbox’ approach as Planners 

cannot modify or check parameters. 



300,000 SQ.FT.

7 FLOORS

Area of the building

Plus underground parking

300,000 SQ.FT.

7 FLOORS

Area of the building

Plus underground parking
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