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System that involves a complex  
interaction between humans,  
machines, and the  
environment

Sociotechnical System (STS)

“Cities are for people, 
not technology.” 
- Kent Larson, MIT
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System that involves a complex  
interaction between humans,  
machines, and the  
environment

Sociotechnical System (STS)

“The only thing harder than 
launching a rocket is  
designing a city.” 
- Oli de Weck, MIT AeroAstro



Ira WinderSystems Model

A description of a system  
using tangible and/or  
mathematical concepts  
and language

Ira Winder 
Michael Lin



Ira WinderUrban “Efficiency” and “Optimization”

Models can be optimized  
for efficiency. 

In cities we must ask: 
“for whom are  
we optimizing?”

Ira Winder



Lisa Foderaro, NY Times



Ira Winder

“Traditional” Planning Engagement

• Social 
• Analogue 
• Adaptive 
• Open
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Mixed Use Massing

Metro Hub

PEV Hub

PEV Node

Garden

Park

Plaza

Footprint Area

CityHome Massing

1 kilometer

• Solo  
• Digital 
• Precise 
• Closed

¥

Algorithmic Planning



Ira Winder

Algorithmic Planning (Shanghai Case Study)

Site Condition
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Conversion to Model

Algorithmic Planning
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Conversion to Data

Algorithmic Planning



Metro Hub

PEV Hub

PEV Node

Garden

Park

Plaza

Existing

Building Coverage Map

Ira Winder

Algorithmic Planning



Mixed Use Massing

Metro Hub

PEV Hub

PEV Node

Garden

Park

Plaza

Footprint Area

CityHome Massing

Building Coverage Map

Site Density Informed by: 

Generic Specification
Walkable Canal District

City Stats:

Total CityHome + Mixed Use Population: 60,000 ppl
 CityHome:  33,580 ppl
 Mixed Use: 26,420 ppl

Total Developed: 1.374 km^2
 Open: 0.97 km^2
 Built:   0.40 km^2

Local Energy Independance: 62 % Ira Winder

Moderate  
Waterfront Demand



Mixed Use Massing

Metro Hub

PEV Hub

PEV Node

Garden

Park

Plaza

Footprint Area

CityHome Massing

Building Coverage Map

Site Density Informed by: 

Generic Specification
Walkable Canal District
Dense Waterfronts

City Stats:

Total CityHome + Mixed Use Population: 60,000 ppl
 CityHome:  36,911 ppl
 Mixed Use: 23,089 ppl

Total Developed: 1.374 km^2
 Open: 1.02 km^2
 Built:   0.36 km^2

Local Energy Independance: 67 % Ira Winder

Exceptional 
Waterfront Demand



Site Density Informed by: 

Generic Specification
Walkable Canal District
Dense Riverfront

Mixed Use Massing

CityHome Massing

Ira Winder

Algorithmic techniques are fun but  
tend to be exclusive …



Site Density Informed by: 

Generic Specification
Walkable Canal District
Dense Riverfront

Mixed Use Massing

CityHome Massing

Ira Winder

How to Empower Non-Expert Stakeholders 
with Model-based Thinking?



Ira Winder 
Ryan Chin

Human-in-the-Loop Model
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Group A

Human-in-the-Loop Model

Outcome 
Enabled diverse,  
non-convergent,  
solutions with a  
standard kit. Group B

Group C

Group D
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Problem 
How do we digitize all of this  
rich user input data?
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Tactile Matrix 
“an illuminated, machine-readable matrix of objects 
that performs real-time computation and dynamic 
projection-mapping”

Ira Winder



Tactile Matrix

Ira Winder



Tactile Matrix 

Real-Time Computation - Open Sourced at ira.mit.edu Ira Winder

http://ira.mit.edu
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 Case StudyPortfolio

 Research Community

   Cities  Companies FoundationsEvents

Academia

    Proprietary Tools  Researchers 

2015.06.18 Ira Winder
CityScope Strategic Organization Plan
for Efficient Scaling of Research Development and Deployments
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Abstraction of Research Question and 
Stakeholder Priorities into 
Quantitative Systems Analysis

Deployment
Data Acquistition

Project Scope Delineation
Value Engineering

Project Exploration
Negotiation

Task Group Coordinating Activities

Model Output
Schema

Model Input
Schema

Projectors
Screens

ViewCube

Webcam/IR
Glove

Feasibility Planning
Deployment Coordination
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Riyadh - King Abdullah University of Science and Technology MIT / KACST 
Ira Winder



`

Tactile Matrix - Analyzing User Interventions MIT / KACST 
Ira Winder



Tactile Matrix - Analyzing User Interventions

Source: Tariq Alhindi, Tarfah Alrashed, Almaha Almalki, Faisal 
Aleissa, Cody Rose, Ira Winder, Anas Alfaris, Areej Al-Wabil

Source: Ira Winder

MIT / KACST 
Ira Winder
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Ariel Noyman 
Lezhi Li

CityScope Playground: 

Case Study: City Block Envelope Designer
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CityScope Playground: 

Case Study: City Block Envelope Designer



Ira Winder 
Ariel Noyman 
Lezhi Li

CityScope Playground: 

Case Study: City Block Envelope Designer
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Hafencity University 
Ira WinderCase Study: Hamburg Living Lab - Hafencity University



Hafencity University 
Ira WinderCase Study: Hamburg Living Lab - Hafencity University



Hafencity University 
Ira WinderCase Study: Hamburg Living Lab - Solutions Conference



Hafencity University 
Ira WinderCase Study: Hamburg Living Lab - Traffic Noise



Hafencity University 
Ira WinderCase Study: Hamburg Living Lab - Student Surveys



Hafencity University 
Ira WinderCase Study: Hamburg Finding Places - Refugee Crisis



Hafencity University 
Ira WinderCase Study: Hamburg Finding Places - Refugee Crisis



Hafencity UniversityCase Study: Finding Places Workshop



iSoftStone iSoftStone 
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iSoftStone iSoftStone 
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iSoftStone iSoftStone 
Ira Winder



Last Mile Logistics

Image: Michael Lin, MIT Media Lab



Home Delivery 
Demand:

- Based on Population



Warehouse A
Warehouse B

Warehouse
Placement:

How shall we allocate
service areas for 
4,000 daily deliveries
to homes?



Warehouse A
Warehouse B

Optimize Service Areas
for Distance?

-  Most Simple to Draw

Delivery Cost



Optimize Service Areas
for Urban-ness:

-  Most service to 
   Dense, Urban Areas

Warehouse A
Warehouse B

Delivery Cost



Optimize Service Areas
for Delivery Cost:

-  Most Cost-Efficient 
   Service Area

-  Cost = density / 
               distance

Warehouse A
Warehouse B

Delivery Cost



Optimize Service Areas
for Delivery Cost:

-  Most Cost-Efficient 
   Service Area

-  Cost = density / 
               distance

Warehouse A
Warehouse B

Delivery Cost



MIT Media Lab 
Ira WinderCase Study: Last Mile Logistics (Walmart)



Last Mile Logistics Platform



“What is the future 
of traffic and parking 
in Boston?”

Ira Winder 
Gensler



Driving Futures | Passenger Vehicle Typologies Ira Winder 
Gensler



Driving Futures



Driving Futures Ira Winder



Pedestrian Simulation Ira Winder



Laboratory Occupant Simulation Ira Winder



Ira WinderBeyond Cities









Ira WinderCase Study: Pharma Manufacturing (GSK)



Ira WinderCase Study: Pharma Manufacturing (GSK)



Ira WinderPharma Capital Strategy Exercise (6 Teams)
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Research Method
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X



Ira Winder

QUESTION
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QUESTION

Research Method
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Bryan Moser

Traditional 
Research 
Scope

QUESTION

Research Method







Yes, we need data.  But we  
owe our knowledge of the  
cosmos to the sophisticated  
use of models!
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Traditional 
Research 
Scope

QUESTION

Research Method
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Research Method



Ira Winder 
Bryan Moser

QUESTION

Research Method



"I have a secret goal, which is to encourage you  
to use mathematical play in a computational  
setting ... to make things that make people think  
and interact with ideas. In other words, to make art.” 
- Brandon Martin-Anderson
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