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INnterSCity lab in Sao Paulo

~20 people working
+Interface between Computer Science and Cities

+ B-year funding (2017 to 2023)

- InterSCity.org

+ Open Source software

+ Open Datasets


http://InterSCity.org

ur view on Smart Cities

Although we don’t ignore high-tech solutions for the elite, we
orefer to focus on:
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- people (technology is a ST SEEEE it

means Not an end

Oow-Income populations

- developing countries

* underprivileged neighborhoods



Projects

1.

2.

City Simulator
Smart City Software Platform

Health Dashboard

Accessibility Ranking

. Scipopulis Startup

BikeSCience @ MIT Senseable City Lab



- Erlang-based large-scale simulator for Smart Cities

- Simulations with 17 million agents in super-real-

time

- InterSCimulator

- Multimodal transportation

- cars, pedestrians, buses, subway, (bicycles).

+ Impact analysis of changes in the transportation

Infrastructure and associated costs.

- Population from Paraisopolis favela (slum) in SP.

Challenges: (1) distribute computation across

multiple (hon-shared memory) machines (2
provide “programming” interface for non-

programmers.
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2- A generic Software Platform for Smart Cities

Traditional Solutions and Vertical Silos
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Survey and proposed reference architecture for

Smart City Software Platforms
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Computing Surveys

Software Platforms for Smart Cities:
Concepts, Requirements, Challenges, and a Unified Reference
Architecture

Eduardo Felipe Zambom Santana, University of Sio Paulo
Ana Paula Chaves, Federal Technological University of Parand
Marco Aurelio Gerosa, University of Sao Paulo

Fabio Kon, University of Sao Paulo

Dejan S. Milojicic, Hewlett Packard Labs Palo Alto

Making cities smarter help improve city services and increase citizens’ quality of life. Information and com-
munication technologies (ICT) are fundamental for progressing towards smarter city environments. Smart
City software platforms potentially support the development and integration of Smart City applications.
However, the ICT community must overcome current significant technological and scientific challenges
before these platforms can be widely used. This paper surveys the state-of-the-art in software platforms
for Smart Cities. We analyzed 23 projects with respect to the most used enabling technologies, as well as
functional and non-functional requirements, classd'ymg them into four categories: Cyber-Physical Systems,
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Web Mobile Development
Application Application Tools
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Future Generation Computer Systems 93 (2019) 427-441
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Design and evaluation of a scalable smart city software platform with = g,
large-scale simulations” o

Arthur de M. Del Esposte ?, Eduardo F.Z. Santana?, Lucas Kanashiro?, Fabio M. Costa ",
Kelly R. Braghetto?, Nelson Lago?, Fabio Kon**

* Department of Computer Science - University of Sdo Paulo, Brazil
b Instituto de Informdtica - Universidade Federal de Goids, Brazil

HIGHLIGHTS

e InterSCity platform microservices architecture provides elasticity and scalability.
e Simulation-based method for realistic smart city workload generation.

e Extensive analysis of the InterSCity architectural design points out its scalability.
e Experimental results demonstrate the high scalability of the InterSCity platform.
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Health Dashlboard Challenges

-+ At the moment it’'s a useful interactive tool for the public
health professional

- But can we automate part of the work"?

- Using ML to detect different patterns for different kinds of
diseases?

- Using Al to trigger warnings to the Health officials?

+ Develop models to support long-term planning?

15



Crowdsourcing startup App: guiaderodas
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Accessibility Ranking
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Scipopulis’ COLETIVO APP

COLETIVO (for citizens)

@ SCIPOPULIS | Sao Paulo
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REAL TIME DASHBOARD

(for system operators)
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MOBILITY PANEL

(CONSOLITADED BUS SPEEDS for citizens)

PAINEL DA MOBILIDADE
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BikeScience @ MIT Senseable City Lab

- Use of bikes for urban transportation is increasing

15+ million shared bikes, increasing rapidly

- (Just a small fraction) of the total

of trips

+ Bike transportation has numerous advantages:

- for the city
- for the planet

- for the user

24



Bikes are underutilized

L ondon - bikes are faster
- than public transport for most trips < 8 MIlIES propery 2013
1/3 of current car trips iy ortonnzom
*  USA [pept. of Transportation 2017]
+ 35% of car trips are < 2 miles / 46% < 3 miles

1% of trips are on a bike
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How can we foster cycling as a serious
means of urban transportation

Road Geography

Infrastructure Topology Economy Climate Culture
OTHER |
TRANSPORTATION
Private

Sharing Personal float

N
l ) —) < X AN
Q MQ,. Dock Dockless Jser ?
a Q f i C‘)(:\O %} Bike sharing é}b

e

Companies =
Commuting Leisure Tourism Errands
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Bike Data Science

+ Analyzing millions of bike trips from 20 cities
- Starting with Greater Boston and Sao Paulo
+ Dock-based vs. Dockless

-+ ~2 million trips from each city
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Descriptive Statistics
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Supporting Public Policy:
Flow popularity and infrastructure investments

Tier 4: 18 flows =P 1% of flows
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Profile of Speeders (s1skmn - eucidean distance)
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(they might speed because they need to go farther away) o —

Speedy trips duration is half of the average (they want to get there quickly)

A subscriber (normally a resident) is 5 times more likely to be a speeder than an
isolated customer (normally a tourist) 31



Next steps

- Analyze flows In 20 cities identifying
+  common patterns and different classes of cities

- Analyze relations with socioeconomic and topographic data
from city districts—+develop ML model

-+ Analyze data from dockless systems
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Interscity.org

(FAPESP post-doc fellowships available)
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Our view

Smart City =

"a city in which its social, business, and
technological aspects are supported by ICT to
Improve the quality of life of its citizens in an
iIntegrated, affordable, and sustainable way.”

we’'re Interested In developing a
Software platform for Smart Cities
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