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We live In cities

+old methodology: ~55% of the people (UN)

- newer methodologies: >80% (European Commission)
- Satellite images
- Image Processing / Machine Learning
+ Population databases



Urban public policies

- Most of the times:

+ Designed with no scientific basis at all

- A few times:

+ Based on methods and technologies
from the XX century



Evidence-based public policies

1.Create and collect rigorous scientific evidence of what
works, including costs and benefits

2.Monitor the execution of programs and measure the impact

3.Use scientific evidences to improve the programs, increase
their scale and cancel the programs that don't work.

4. Promote innovation and test new approaches.



INCT InterSCity Collaborations

- 35 Computer Science professors +

- Architects, Urban Planners, Economists, Health
Professionals, Iransportation Engineers, Musician

+ City governments (unfortunately, very weak collaboration)



INnterSCity lab in Brazil
~60 people working:

- USP, PUC-RIo, Scipopulis, UFABC, UFG, UFMA, UFMS, UFRJ,
Unicamp, FGV, Unifesp

. FAPESP / CNPq / CAPES (2017 to 2023)

- InterSCity.org

+ Open Source software

+ Open Datasets


http://InterSCity.org

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



ur view on Smart Cities

Although we don’t ignore high-tech solutions for the elite, we
orefer to focus on:

" N Y . ?}r'ﬂ""f il
Feonh
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- people (technology is a ST SEEEE it

means Not an end

Oow-Income populations

- developing countries

* underprivileged neighborhoods



The InterSCity Project

Public Policies and
Management Tools

- 3 lines of research

- 3 levels

Smart
Cities

Services and Applications

Internet
Q)
Big Data
Scheduling

Service
Composition

Middleware

Fog
Network
Protocols

Sensor
Networks

Infrastructure

Object of Research: Future Internet

/\

L A

oftware Engineering
for the
Future Internet

Mathematical Analysis
and Modeling

etworking and High
Performance

Distributed

Computing

Lines of Research




Projects

1.

2.

Smart City Software Platform
City Simulator

Health Dashboard

Accessibility Ranking

. Scipopulis Startup

BikeSCience @ MIT Senseable City Lab
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1 - A generic Software Platform for Smart Cities

Traditional Solutions and Vertical Silos

iti Traffic
Btlssy::)es:;on :;;‘::; Management
Systems
Cloud Big Data Cloud Big Data Cloud Big Data Cloud Big Data
loT loT 10T

1

B R 8 oA

Horizontal Solutions
: Traffic City
Trags:tt; rrtna:on Hgal;:leﬁasre Management Management
y y Systems Systems
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Pollution

Management
Systems




Survey and proposed reference architecture for
Smart City Software Platforms

=Ry Arrications

ACM

Computing Surveys

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

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

Fabio Kon, University of Sio 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, classifying them into four categories: Cyber-Physical Systems,

Tebsnwrnat ol Mhinee Rie NMata aed Mlacd O timere R A s thacn maealbe wea dasivad o safaearnan neahitan
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Web

Application
.

Mobile
Application
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Tools
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Resource
Discovery
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Data
Collector
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Resource
Viewer
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Resource

Catalog
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Actuator
Controller
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Q GitLab

Projects m Snippets Help
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InterSCity Platform

) Smart City Platform by the Software Systems Research Group - IMI|

http://interscity.org/

Filter by namr

Smart City Software Platform documentation

- Projects  Subgroups
docs
D dev-env
»

K  kong-api-gateway

Resource Adaptor

f ™

loT Gateway

4 ™

loT Gateway

loT Gateway
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InterSCity: A Scalable Microservice-based Open Source Platform for
Smart Cities

Arthur de M. Del Esposte’, Fabio Kon', Fabio M. Costa® and Nelson Lago'
' Department of Computer Science, University of Sdo Paulo, R. do Matdo, 1010 - Cidade Universitdria, 05508-090, Sdo
Paulo, Sdo Paulo, Brazil
2 Institute of Informatics, Federal University of Goids, Alameda Palmeiras, Quadra D, Campus Samambaia, 74690-900,
Goidnia, Goids, Brazil
{esposte, kon, lago} @ime.usp.br, fmc@inf.ufg.br

eywords: Smart Cities, Software Platform, Microservices, Scalability, Open Source Software

bstract: Smart City technologies emerge as a potential solution to tackle common problems in large urban centers
by using city resources efficiently and providing quality services for citizens. Despite the various advances
in middleware technologies to support future smart cities, there are no universally accepted platforms yet.
Most of the existing solutions do not provide the required flexibility to be shared across cities. Moreover,
the extensive use and development of non-open-source software leads to interoperability issues and limits
the collaboration among R&D groups. In this paper, we explore the use of a microservices architecture to
address key practical challenges in smart city platforms. We present InterSCity, a microservice-based open
source smart city platform that aims at supporting collaborative, novel smart city research, development, and
deployment initiatives. We discuss how the microservice approach enables a flexible, extensible, and loosely
coupled architecture and present experimental results demonstrating the scalability of the proposed platform.

INTRODUCTION

he rapid growth of cities around the world has cre-
ed large, densely populated urban centers charac-
rized by complex interconnected structural, social
1id economic organizations. This urbanization phe-

cmal cbeaffacmaa PP I R

et al., 2014). The Internet of Things (IoT), Big Data,
and Cloud Computing are key enabling technologies
of smart cities that offer a wide range of opportuni-
ties and challenges, both in the academy and industry.
To fully exploit the potential of these enablers, future
smart cities will demand a unified ICT infrastructure
tn nronerly ¢hare their reconrees rather than relvine
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Exemplos de uso da

plataforma i i R

rasd S
g0 AST Consultona e :
Aseo Desenvolvimento.. - Reg:vs'os
Humanos..
. : B OFF

Smart Parking APP

single-page app that
helps users in the hard
task of finding available
parking spots around the

Filter by availability

IEA
.

® ¢ Available
™M .
es das | @ @ Occupied

® ¢ Defected

Filter by date and time of operation

city. y e
Filter by price
It used the platform "
services to access | iy
simulated data. O\ | Checkins
/ L | Sign in to see your checkins
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Exemplos de uso da plataforma

Smart Traffic Lights
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Other uses

- Smart City Hackathons
- Graduate Course at USP
- Undergraduate Course at UFMA

+ Research (MSc, PhD, and post-doc @ USP/Puc-Rio/UFMA)

- |n the future: real cities?
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- InterSCimulator

- Erlang-based large-scale simulator
for Smart Cities

- Simulations with 17 million agents
in super-real-time

- 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.

18
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3 - PREFEITURA DE Health Dashboard

SAUDE

%
|

M

554.202 9

Internacoes Hospitalares Estabelecimentos de Saude Especialidades Méedia de Deslocamento

SERVICOS

Busca Avancada Estabelecimentos

19



Mairip‘oré L Santals:

+
Jordar}ésia FranCO‘da ROCha SP-036
— \
Cajamar P A ‘ SP-D10 g
Caieiras BR-381 =
Cobugo
de Cima
{ 5P-036
gz:ggg 5P-010 ’
Jardim P
[sp-021 | Bananal ( e
| SP-07
A + + SP-060 | SP-021 | W
2:‘;2;)? ; i + === Guarulhos =l / SP-070
= =
A - —- -=- Pimentas I/ | \~- \
=== . + » C‘"\/_\_'{/ U
- : l Itaquaquecetuba
J 224, ="
| SP-021 | '
24 im0
Barueri. ,;571‘9.1‘8
Jriandira Osasco
evi /4 o
-
== / —::—"" e '.i""' s :E PHIva S — - | sP-021 | |
Rt - : ; 3 1 ,
BT K i N S o e i el B T |
SR mat =t [T L Loy e S X +
o 25 LLLY =+ w == S g - Vet 5P-039
Cotia Tabod o= 4 4 i/ N =44 + .2 oI PN o O\ + . 7/
™ ] - e | — LA}
' Serra CHEH R L := L R Yyl = - NP L1 L) 5P-031
L AN ™ 05Ul e s S | —
+ 7 \f‘# " — N - — | | sp-021 |
A i Merdporto ™. 2 g -( .- / 50039
= - D d /
Embu das’Artes ;::,—.‘ / E‘,’;ﬁfﬁf E__ 138 . \WA /
I ¢ T oam Ty s W= Santo André~’ ~
! T e ‘r' \""”““"'Maué
lmy ¢ jm=—_ HHEHH -Q © | SP-021 | /
\ Ggeeh M=y - / SP-(
e m SRRRRE] ™ R\ ,6 Sao Bernardo Y,
1 o —F ) do Campo ;
. » oy —
Itapecerica ‘:::' ] Ve N g o0 ‘;;i Rlbelréo Pures
da Serra et HHH 1 o
— : | sP-021 | )
3 \ 25 RloGrande A=,
I . ; da Serra .
(| Brrte = x s :
) ; - 5P-031
—_— /"‘h\\ 2 ‘W
~~ ~_\ ;
g_ SP-214 :
iP-230 X
IR-116 \
\'\
/ Embu-Gu\agu
1co \
’ |
5p-214

= Legendas /& Configuragoes do mapa

[ Leaflet | © OpenStreétMap

SAO PAULO

554.202

Cirurgia

Obstetricia

Clinica meédica

Cuidados prolongados

Psiquiatria

Tisiologia

Pediatria

Reabilitacdo

Psiquiatria em hospital-dia

Total

O\ I

20%
Bl <1 Km

U ol - I

>1Kme <5Km: 232.860 (42,02%)

40% 60% 80%
=1Kme<5Km I =5Kme<10Km [l = 10Km

20



Wi iTs aa LR l\7vu TR N Caieiras 3 C L
abugo
narx Caieiras S de Cimo '
: SP-036
Arujd- SP-330
BR-05( | )
l / "_ 5 - ‘ ]"‘:"_.
< > " = BR11e & srot SP-070 _;,.&""--.‘}(SP-OT .
uecetu ‘ 2 Guarulhos T ~_/

/ \ 7 I
Pimentas 7] ‘
7 \ &) Serra do

m‘ .‘ qua_QL]é\(i;e:tuf)a A A [tapeti
N

-
< . .Ii o_..
@{Q" SJ oy d."\ \ \) e &
/Suzs] $P-021 NN / / /_,/
= " e, ARAT. Y Harsiyy O N o
Ny . B |
a'/

~ 7 | - e -
Suzanvc;\""'_\\// |

/l
/ \r’\"\ Mogj,d;és/Cruzé§ \

/6 > -
‘das’Arte PO ’ .
7 : 5@ \‘ | 14 5P.088

/ ¢ Sao Bernardo i ! SP-021 .

A - \ |
pecerica doCampo~ Ribeirso Pires 47
a Serra

\ | '
Jordanésia Franco/da Rocha

y Cajamar Caieiras
SP-021

antana de

SP-021 Parnaiba

-
Rio Gr\ande
da Serra

Y

WCXF
‘ug;')ﬁ' ~

23
¥ {‘ X)\‘“

do Sul

\M

A\

£
\ Santo André- |
16 Maua

Embu-Guacu

/ Arujd~
uarulhl S / T -

16 =
%e Sao Bernardo =

‘ ' EVGIE £ < q qu\’gcetub
) do Campo J ‘ > (r,,_/ \
218 W s WARE o Barueri— o~ — >zl 3
2 24 RlbelraQPwes /! r*’vj By ~ L LN
SP-160 23\ { /- tapevi ’ - R puzan

SP-021 : .
X 25 Rio Grande

2 264 da Serra
Ty & \ Cotia

Praia Grande £ '
om g Embu das'Arte§ | o . AXdpa \ Vol
-\ } -, , DeNad -~
) i | sp-214 { | . ' Maua
- - d Sqo Bernardo \\
g A€ A : : \ INL ALl
s R . vo Itapecerica do Ca\mpo Ribeirdo Pire
— N ) ol rr V. /
/& Configuragoes do mapa EQbusGyach . '___,,_7',0 da Serra K \)' R:aGSS,r:ge
- Iic
] N " ! Lourenco | 263 262;\'1" ‘; —
Visualizar limites administrativos: a Serra / 2= - SP-150
A/ : BR-050
® Municipio de S3o Paulo % \
® Coordenadoria Regional de Satide Qubatdoi= = Embu-Guacu

“\—_ —.ourenco

® Supervisao Técnica de Saude

S Ay r
A\ ST~ Serra

i 4
3 = N Y /Cubatio = N\
_—o\ - - . N
O N SP{’\:/_/ e
=2 A / -y AT
| \ NS
Sdo Vicer \ S antc)\s'":’-
. A: ¥ \
IR >, |

s 4 Praia Grande

® Prefeitura Regional

® Distritos Administrativos

O Areas de Abrangéncia de UBS
® Nenhum

Terra IndMuena



SP-280
BR-374

J

’
2 o _..'.‘
..... -

AVarg'ém Grande

r Eaullsta
W 4241

Cabrelva P
g\ >4

)

\

Sao gpul enco
da Serra

y §
Embu-Guagu

|

y
Cai lras\ 7

\)/ S . P -
s AT / Francis/c‘ ”N/jlorat‘p—»\
o/

C

2

DO TN IS
g Frar{c daRocha

ey

Mairipora
Y 4 Y

S o -
.

- ) 4 I 0 v 5 ) B e P i P == g M ol L aR.281 b T N2 w AT i - e
280 / i 7\ > s 4 - g"’:""'" ; PR ezl A Y ,/ \‘L
374 ( X ‘.‘ iy /{ . . 5 T 3 anana; 7 SN % :', - > - i ﬁ A N )
! ArEagiamas santanaden | i ‘ < N RN e Nt [ ] SRS Competencia (aaaamm)
Vi PR e, by Sl o R ‘Guarulhos f ) SRR E et SPOT0
: Parnaiba O % 7 SN N I i Todos
s - g ) o OUNCAY S .5 Pimentas .| | 7S S
9 & — == o S A\ A X ) e, - i vl e Se
) ) E R e TN S ~\ A
f ¥ B i \
: & SN \ / 2 ‘}‘(fl,taqs.l_a‘ ,e’_c%:;jf)\? | A
R (et ) Y NQWAAEE / = SN O = G d dimento autorizad
s = YL ALY - _ \ U2 - Grupo do procedimento autorizado
./ A ,&M«ﬁ«\ e DUy /231 & i ' bo Tm N(%?('mf\ s Cruz ‘Todos
AN 57\' (] osaseanrqN, HUT AW ) QO = E S eeigr SO
DAL e CF PO B K e = ) . Suzano | =% )
~% { A ’Kvsr-ms X : i ‘ g ~ A \>B |
{r, » -/ = (LK Especialidade do leito
! = IN LA ST
* Vargem Grande X pl - PR f D! Uk ( } \ ‘TOdOS
; Paulista "'-}é"cogg’ s j Tabo3o.da: \}( \ o
5 W Al 8 3640 /NG f’*’ P 0. )
4 ATy IS R BTN e
Nasc;i;ilentov 'L../_,/‘,(' s e i e n (O 3 AN p O\ —
/ 20 ‘. ""’E!“BP,J:?as/é es L X ‘ Carater do atendimento
Lyl ‘ M\ (£, ‘Todos
’Lf : O [ ['sp-03s |
W\ e
' f )\ > { L~ »
o A\ SN, A ~ Diagnéstico principal (CID-10)
1 ‘ \"..“- L . " o . . - &
£ - A= Nl ‘[x C91 - Leucemia L|nf0|de]
N, i "--.-"-
234 | Tspon &
s /
“ Diagnéstico secundario (CID-10)
SP-214 : SP-021
1 /_/ o ‘Todos
. ¥ Y
] Emb{u-Guagu . e : 3 \ 2 ,v-n/
\ ) ; TN o i ( . S o -
! . Lskm | Diagnéstico secundario 2 (CID-10)
7 . Leaflet| © OpenStreetMap [ __
Grupo do procedimento autorizado
‘Todos ’
Especialidade do leito I_l |V
‘Todos ’

Carater do atendimento

S - /\/‘// o

£ [ £ @ Busca automatica:
i / | 5P-056 | 7
.:‘ ,4{}7| "'(‘ B

-,{ . (] 44‘ ~/ “{S({
gy R

Santalsabel ) L
N Diagnéstico A
&

SP-060 - = =

sr116 . Estabelecimento de ocorréncia

J

‘Todos
g

Competéncia (aaaamm)

Todos

Grupo do procedimento autorizado
Todos

Especialidade do leito

A\ 3 L/
i g
7 Vargem Grande N

g N ‘ Todos
,'/Eaullslg‘ o 25
K 241 }

R (Y
Noscimento -

(LIRSS FCe S
) SIS

Carater do atendimento
[ Todos

to André="

Diagnéstico principal (CID-10)

A --;;,_‘ _f' ‘ [x AS0 - Dengue [dengue Cléssico]]
1 e
em o i
o ; Diagnéstico secundario (CID-10)

[ Todos



SantaIs:

.V + \] Franco'd/‘a Rocha Ma'"pora /
| el ; \ =N HC DA FMUSP HOSPITAL DAS CLINICAS SAO 29 415

i * E= + PAULO '
S $p-036 Telefone: (11)3087-5456 et rO p O ‘ I -ta n
BR-050 Leitos: 1506
e o | I sy Distrito Administrativo: JARDIM PAULISTA [
Z:ig?bge S BR-116 oz /J SP-070 Pﬁc Prefeitura Regional: PINHEIROS |_| O S p Ita ‘
Pimentas y W\D Supervisao Técnica de Saude: LAPA / PINHEIROS
_c"\/\/

ltaqya‘qu{cgtuba Coordenadoria Regional de Saude: OESTE

Analise Esconder Detalhes Esconder info

rJandira

evi

Cirurgia

/! SP-039

| =il i SP-039
— ( Obstetricia
o
! | sp-021 | 2 e
\f /

Itapecerica Represa- RlbelrégPlres

Clinica médica

) da Serra Guaraplranga
SP-021
‘ | [ Rio Grande A,." =
: da Serra ‘
SP-230 SP-234
? BR 116
)
/ /\
\P-230
IR-116 ‘ \\
ey
T Embu-Gu\a(;u
£ | Pediatria
i 46

= Legendas /& Configuracoes do mapa

Santals:

) X h/ N T 2 LY y
" /@ _ » ‘— > AA‘ AlLF L ' - \ )
- A eaflet | © ODenStreetMaD \ w Mampora /
[ * Jorda nésia Fran?o da Rocha \

Cajamar | SP- 010
Calewas BR-. 381

HOSP MUN DOUTOR ALEXANDRE ZAIO 2.586

low!

Cabugo
de Cima

Telefone: (11)3394-9210
Leitos: 42

SP-330 SP-010 ; J
B0 Jardim BR 381 ‘ Distrito Administrativo: VILA MATILDE
[se.g1 | Bangnal Y | Prefeitura Regional: PENHA
;:ig?bge @ @ Guarulhos - ESE70) _ Supervisao Técnica de Saude: PENHA
i Coordenadoria Regional de Saude: SUDESTE

\ SP-332

Itaquaqtécetuba . )
| \_\ ) v@ Analise Esconder Detalhes Esconder info
SP-021 | <

(=)

24y (sp ms
Baruen 2“20* P10y F BR 116 L._

5 / \;6 15 A?r'a'pano—\ 257

_rlandira Osasco _\de

SP-010

il 2
: {

BR 381

evi SP-050 Séo_;,PauIO/ >1Kme <5Km: 290 (53,41%)

| sp-021 |

( \ \_ 1
il NN AN AN TN @
i~ R E WAasy N \1 / Cirurgia
Cotia™ i Taboéoda A ! o £ / 0%
3 = X/ Sao Caetano 15 it
[

Suzanvi—v Cirurgia
S
)

Serra / \;/b e \ o SN

SP-021
¢ /A‘eropormj 1.2\ ,\ X [ | SV
RS T co— Deputado.
Embu dasArtes s | el ( 138 7 Wl O
w ﬁ Nobre - Santo An ey~
Y 6 1% X5 Maué
\ { | sp-021 |
s AWy Sp-t

\

% Sdo Bernardo '
SP-214

) do Célmpo \\;\
Itapecerica Represo- % a4 Rlbe|réo Pnres Clinica médica
} da Serra Guarapirango /] \25
[sp1s0] X [spoat |
‘ \ 25 Rio Grande A=
“ I
SP-021 \ g
A e .

|
“ g 264 daserra

[ | SP 230 SP-234 27 I

BR"" | ::-;50 ‘ SP-031 ==
Lo | spa \ SP-021 |
,p-zao \\ 2 el
R-116
| | 1 Embu-\Gu\agu Pediatria - II

i= Legendas

A ILeaﬂetI@OoenStreetMao _——a



| sp-312 | Cajamar

N
-

oo S “ /’ BR-116 Estabelecimento de ocorréncia

Cabugo . 3
‘ Todos ’

de Cima

I:'
. Piraporado ,
Bom Jesus T

S \
oA~ TATagariguamas. Santana de
Parnaiba |

Competéncia (aaaamm)
‘ Todos ‘

Serra do
A [tapeti

Grupo do procedimento autorizado

Ark, M = / A ;,,\ R e o ogidds Crues | Todios | Hype en SIOn
v pew ,"' / A iy iy . 3 L &4 \ y N Y
" —'.40 | .

LK Especialidade do leito

= | most frequent

a 4-‘ / AN A
| ‘ (

VaLg'ém Grande )
/ Pauli
au sta42-“ ¥ ,/"'Cotla -
‘J'.J |iF
74 Nasctmento b =
SP-250 | f : .
. i ' R ANTS Carater do atendimento
4 [ m ¥ A reitas i b N
; ~J ' o) ' L Qs Santo ndréx~ - '
i, e ; ) ? : o O . e \ﬂ A s ‘Todos ’
E WY IS s : ~ T SP-039 .
o c ’ ' : Séo Bernardo O S
| s o /do Campo e 7F | L
“ /itapecerica ﬁ,f’é:\ / Ribeirdo Pires | Diagnéstico principal (CID-10)
da Serra L :
Rio Grande N : _"'.' hd ‘ Todos ‘
da Serra i AT - )

0 | @ @ | 148

[sp-234 | o
N | sp-031 | -
; Diagnéstico secundario (CID-10)
4 [x [10 - Hipertensao Essencial (priméria)] X ’
\ “‘ .’./" . e e e e
Embu-Guagu 7 3
y =
Séo Loufengo Ny 7Be g ER - - Santy ls\abd
da Sérra ke 47~ . 5 km Diagnostico secundario 2 (CID-10) B
o : A \ . Leaflet | © OpenStreetMap — . ot Localizagao v
z ' ‘ f sp-010 | 7 Yy
I SP.S.iz ‘ Calei/ra\s\ ‘ = BR-381 - ‘ Ll |
’:': . : S ;‘: "*-:.:_‘ de Clrfm # \/’\\l\ .
. Pirapora do : \ 9 ’ i
W o jess S S - r Y8 AN & Estabelecimento v
BR-374 L .Y
5404~ Aragariguama~.. . Santana de
; Parnaiba it Valores de Busca A
. i
) > , A Total geral de diarias
Sao Ro r/ ; i S :Z:\_.\J/MOQW?S Cruze
que 45—/"_/\& | " 5 /A7) .
) - 4 “ / ‘-“ ‘ - r .
%?/A =0k Tapevt w5\ NSO Diarias UTI

.'
Varg'em Grande Y
; Paullst%’ b1 3 ,/"'Cotla Diarias Ul
"7 Nasclmento ” ~ 99
SP-250 | 4 | : | . . |
N AN
X Santo‘Andrel ,
| 0 L =\Eer A - Dias de permanéncia
S | (o Je ESH
‘.‘ / Y - /itapeceri \ \pre o ” B A D2 A Ribeirao Pires
& YU = : .. Valor da parcela
- - Rio Grande G BN : o
71 daSérra ’, -’ IE . . |11078-l
5 | sp-031 | \\]_ Lt
. 2 | e Jeman | SPA22
- . Distancia de deslocamento(Km)
20 - @ 53
. o™ -
§ e TN a0 Loufenco N - Periodo
._,' . da Sérra o, N A 1
.{f' 4 4 N até
< SPI040/150 [~ L
f’ (,: '-A x - a




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 health officials®

+ Develop models to support long-term planning?
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Crowdsourcing startup App: guiaderodas
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guiaderodas
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Banheiro Adaptado ¢

Banheiro adaptado para pessoas com
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D

Entrada ®
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Accessibility Ranking
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Scipopulis’ COLETIVO APP

COLETIVO (for citizens)

@ SCIPOPULIS | Sao Paulo

Dia de referéncia 12/05/2017
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REAL TIME DASHBOARD

(for system operators)
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+ In use by the Sao Paulo secretary of transportation
+In test at: Rio de Janeiro, Curitiba, Santiago (Chile), Brasilia, etc.
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MOBILITY PANEL

(CONSOLITADED BUS SPEEDS for citizens)

PAINEL DA MOBILIDADE

FLUIDEZ VELOCIDADES TEMPO

|~”  VELOCIDADE HOJE @ @R VELOCIDADES @

69 , Q ONIBUS

24 /—\ 169 km de vias m...
! 4 ! 4 1 4 ) 4 ! 3 1 1 3 ! 3 g 29‘2
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T o, NN _ggqo
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BikeScience w/ MIT Senseable City Lab

- Use of bikes for urban transportation is increasing
- 18+ million shared bikes, increasing rapidly

+ Bike transportation has numerous advantages:
- for the city
- for the planet
+ for the user

- But it is highly under-utilized
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How can we foster cycling as a serious
means of urban transportation

Road

Geography
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/

Infrastructure Topology Economy Climate
\ v v
OTHER
MEANS OF CYCLING
TRANSPORTATION
Sharing Personal Private
N fleet
PR~ Dock Dockless
- e
= Ll o

/

Commuting

v

Leisure

Tourism

\

Errands

o il

T

User
Bike sharing .;é7®.:
Companies A2
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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

- (Greater Boston:

+ 8 million trips since 2011
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Supporting Public Policy:

Flow popularity and

INfrastructure iNnvestments
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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) 40



The Future

- Advanced collaborative research among InterSCity
partners

Middleware implementation: scalabllity, performance,
usability by developers

Big Data processing, analysis, and visualization
Machine Learning to improve city services

Establish and strengthen collalborations

41



Visit our Web Site

Interscity.org



