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Introduction

Education

7-years work experience in the energy sector as a

+ Risk analyst, creating data models to forecast 
complex systems’ failures 

+ Product Manager

    Led product portfolio management for large and 
medium size companies in the clean energy and 
radiation protection fields
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Experience

+ MS, Engineering and Management 
(SDM), MIT

+ MS, Nuclear and Radiological 
Engineering, University of Florida

+ MS, Physics, Grenoble Institute of 
Technology (France)
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Part 1 - Pilot Description

Part 2 - System Architecture

Part 3 - Pilot Data insights

Today’s Agenda
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BOSTON DOWNTOWN CROSSING 
(DTX)

Part 1 - Pilot Description
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Most experiments with sensor data have 
taken place in silos, where one technology 
was evaluated by itself, or in proprietary 
settings where data and methods are not 
shared publicly….

We want to know how sensors designed by 
multiple researchers/companies that are 
dispersed throughout an urban environment 
can better inform urban planning. 

– Steve Walter

 Director, Boston Mayor’s Office of 
 New Urban Mechanics

“

”
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Part 1
Summary

1 
Context

2 
Challenge

3 
Approach

4 
Scope

What?
A Smart City Pilot to inform urban interventions

Why?
Blueprint for future IoT pilots and other cities

Who benefits?
Tech companies, cities and urban planners
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Part 1
Summary

1 
Context

2 
Challenge

3 
Approach

4 
Scope

Goal:
Launch a proof of concept pilot around the value of implementing a variety of sensors in a 
hyper-local setting. 

Problem:
Understand how people move in Downtown Crossing and how environmental conditions change over 
time. 
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Part 1
Summary

1 
Context

2 
Challenge

3 
Approach

4 
Scope

Combining factors to gain knowledge on urban conditions
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BOSTON DOWNTOWN CROSSING 
(DTX)

Part 2 - System Architecture
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DTX Environment

High pedestrian traffic

Outdoor commercial area 

1 intersection & 4 street segments

©BitSence



1212

Urban Landscape

Stakeholders

Technology

Analysis Layers

Constraints

Assets

Decision makers

Beneficiaries

Payers

Service providers 

Application

Sensors

Communication

Data Integration

Spatial - Social - Technological Layers

1

2

3
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Local Government

Stakeholders

Decision makers

Beneficiaries

Payers

Service providers 

Urban Planner/Manager

Community Advocacy

Federal Government

Education Institution

Technology Sponsor

Expertise and Hardware

1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation
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Solution 
Priorities

Evaluate 
urban 
intervention

Traffic 
counting

Insights for 
commercial 
businesses

Non-invasive 
structures

Protect user 
privacy

Solution 
Constraints

No access to 
local power

No access to 
wifi network

Uneven 
natural light 
exposure

Sensors 
locations

1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation

Functional Requirements

Conflicting Requirements

Comparing to existing solutions

Feasibility & Priority
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1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation
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Modular sensor nodes

Single sensors

-Box-
Single location

Concept Options

U
til

ity

Cost

-Network-
Sensors nodes

A few locations
-Network-

Single sensors

Many locations
-

1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation
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1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation

Architectural layers
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1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation

DTX sensing Infrastructure
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Gateway*

Hardware

 

Software

Sensors Cloud**

1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation

Lab test ● Power
● Sensor readings

● Power
● Local communication

● N/A

Site test ● Battery life ● Remote communication

Lab validation ● Time and ID
● Sensor data

● Time and ID
● Local database

● Latency
● Local/external 

DB Sync**

Site validation ● Frames dropped* ● Local/External DB Sync**

Testing and Validation
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1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation
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External Factors

Internal Factors

● Liability (harm to people walking by)

● Hardware theft / Physical damage 

● Hide human sensor in florist 

● Poor sun exposure of the solar panels

● RF interferences and dropped frames 

● Battery charging

● Ethernet connection 

1
Stakeholders

2 
Requirements

3
Concept

4 
Design

5 
Test

6
Deployment

7
Operation

Highlights from operations
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BOSTON DOWNTOWN CROSSING 
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Part 3 - Pilot Data Insights
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Data Insights
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1 
Noise

2 
Light

3 
Air

4
Activity

Data Insights
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Summary
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Arianna Salazar 
Architect and Urban Planner

Ammar El Seed 
Software Engineer

Nissia Sabri 
nissia.sabri@sloan.mit.edu

BitSence.io

The team behind Bitsence
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