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Problem



 Why are we worried?

Urban Mobility is a global 
issue

▪ Inefficient public 
transportation

▪ Massive use of private 
cars

▪ 2010-2050 - people living 
in urban areas will 
increase 80%



 Why are we even more worried?

▪ In Rio, citizens prefer 
private cars 

▪ from 2001-2012 an 
increase of 120%

▪ Number of citizens 
that spend more than 
2 hours to get to 
work increased 179% 
in the past ten years

▪ BRL 29 billion/year 
loss



 Why are we focusing bus service?

Source : 2003 and 2012 – PDTU; 2016 data are projection

Public Transportation Market Share



 Bus transportation service in Rio

▪ Concession model since 2010
▪ 5 Regional Transportation Networks covering all city
▪ 4 consortia (Transcarioca, Intersul, Internorte and 

Santa Cruz) for the next 20 years
▪ Fleet of 8.718 vehicles, 697 routes, 16 million trips 

traveling more than 730 million kilometers
▪ Revenue of about BRL 1,7 billion for an operational cost 

of BRL 1,6 billion
▪ 40.000 employees
▪ Contracts establishing the SLAs

(DATABANK FETRANSPOR / RIOÔNIBUS, 2013)



 Our Proposal

▪ Using the concept of Big Data, propose a model to support the 
planning and operation of the public bus transportation service in 
the city of Rio de Janeiro.

▪ Support a proper service management and a fast decision-making, 
in ordinary or emergency situations, by providing means to predict 
scenarios and event analysis.



 

Big Data



Computing
Power

 Big Data Highlights

Adapted from Mckinsey Global Institute analysis

3V’s



 Big Data in Transportation

• New technologies and analytical 
tools
– real-time data analysis
– immediate solutions for transport 

challenges
– development of policies to reduce 

congestion and improve 
infrastructure performance.

• Transport authorities can
– understand commuters’ behavior
– predict scenarios and act proactively
– provide targeted information
– identify policy interventions. 



 Big Data in Transportation

• Singapore uses data on local 
traffic conditions in real-time 
to determine prices for road 
tolls. 

• In Sweden, GPS data, radar 
sensor, weather and visibility data, 
along with other sources, provide 
information to the intelligent 
identification of current traffic 
conditions.



 Workflow
• Premises

• Alignment to City Hall Strategic Plan
• Something really implementable

• Scope Definition
• Joining PENSA -Technical advice
• Urban Mobility Model
• Focus on Public Transportation
• Research and studies
• Specialists contact attempts

• Technical Meetings
• SMTR

• Expectations alignment
• Initial approach design
• 1st mental map
• N&Q to be answered
• Managers, data sources and atributes identification

• PENSA
• Data sources access strategies
• Effort dimensioning

• Modeling
• Model refinment
• Databases, views, atributes detailing
• Questions X Data Sources analisys
• Sources availability survey
• Risk analisys

• PoC
• Scope and timeframe definition
• Development
• Parcial results presentation



 

Model



 Data sources brainstorm





 Questions to be answered by the model

Are the contracted 
Service Level Agreements 
being accomplished?

Are the contracted 
SLAs meeting the city 
needs?

How long does the 
passengers wait for a given 
bus route at the bus stop?



 Sources detailed Mapping
... ... ... ... ...



 Questions x Sources



 New Sources - soon

• Twitter and Facebook – necessary to establish agreement

• Passenger counting – the quantity of passengers traveling on 
the bus at a given period of time is completely unknown.

• Home x work commute – necessary to establish agreement 
with Ministry of Labor and Employment.



 Restrictions

This model does not include:

▪ Passengers who were at bus stop and gave up taking the bus for 
any reason

▪ Users of private cars that would use the bus, if they realize any 
improvement in the quality of the service



 Risks



 

Bonus



 Proof of Concept - PoC

Focus in the analysis of city bus intervals, by time band, comparing to the contracted 
frequency (SLA).



 Dashboard – Heat map showing bus routes intervals

Choosing a weekday, 
the heat map 

changes according to 
the selection

Choosing a month, 
the heat map 

changes according to 
the selected month

Choosing a district, 
the heat map 

changes according  
to the selected 

district



 Dashboard - Time bands and routes average intervals

Streets with largest 
routes average 

intervals

Bus routes with 
largest average 

intervals 

Choosing a time band, 
all graphics 

automatically change 
according to the 

selection

Choosing a district, all 
graphics  automatically 

change according  to the 
selected data



 Project Timeline



 

Conclusions



 Conclusions

• Establishing internal and external partnerships is a critical factor for a 
successful project implementation.

• The great part of sources used in our Big Data model is already 
available and the PoC has proved that it is feasible.

• The model can be used by other transportation agencies that have 
similar issues.

• The produced data may be made available to everyone who wishes 
(open data).

• Joining Big Data analytics and accountability can lead transportation 
management to a higher step in our city, improving the quality of life 
in Rio. 



Thank you!
 

Thank you!!!


