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Brazil Drives Into the Future
The Government of Brazil Works with Intel and the  
Local Industry to Create Smarter, Safer Roads

Brazil is a big country with big ambitions. As the largest country in South and Central 
America and the fifth largest country in the world (both in terms of population and 
land mass), it certainly has the brawn and brains to do big things. And it’s doing 
them. Brazil has the world’s seventh largest economy by GDP1 and in recent years 
has had one of the world’s fastest growing economies.

However, Brazil’s transportation infrastructure—comprised primarily of its road-
ways—has lagged behind the country’s galloping economic development and 
threatened to slow that growth. Yes, Brazil’s highway system is one of the largest 
in the world, with more than 200,000 kilometers of paved roads hosting 1.2 billion 
travelers a year. But these roads are clogged with rising numbers of vehicles and 
motorbikes, younger and less experienced drivers, and a worrying percentage of 
drunk drivers. This dangerous brew has resulted in a tragic statistic: Brazil boasts 
the world’s fourth highest traffic fatality rate.2

Optimizing Tollbooth Payments
To improve both the safety and efficiency of its transportation infrastructure,  
the Government of Brazil is working with the local industry to create more efficient, 
intelligent roadways. “Intel has the breadth of technology expertise, from proces-
sors to software, servers, storage, and R&D, to meet our broad needs as we seek  
to modernize the management of 90 million vehicles on the roads of Brazil,”  
says Alexandre Renno, Director of Autofind, Intel’s local partner for Intelligent 
Transportation Systems.

The first project focuses on safer tollways and tollbooths. Brazil has more toll 
roads than any country in the world, with nearly 500 tollbooths across 19,400 km 
of highways. There are more than 1.6 billion passages through these tollbooths 
each year,3 and 88 percent of toll collection takes place through automatic payment. 
About 10 percent of the country’s 45 million light vehicles and trucks already use 
RFID tags for toll payment.

However, the older 5.8 GHz RFID technology implemented a decade ago requires 
that cars slow and pass through a tollbooth for the tags to be read. Toll-related 
slowing causes dozens of accidents each day and slows traffic flow. In 2012, the 
government decided to switch its tollbooth RFID technology to newer 915 MHz 
RFID technology, which can read RFID tags at up to 160 km/h, eliminating the  
need for cars to slow as they pass readers.

The most ambitious joint 

RFID project between  

Brazil and Intel is just  

getting underway.
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Intel worked with the Brazilian tolling 
system operators and local manufac-
turers to develop an RFID tag (called 
BTag) exclusively for the country’s toll-
ing needs. The project began at Intel® 
Labs, with extensive collaboration from 
the Intel team in Brazil, and was later 
productized. Intel worked with local 
industry to define and enable a local 
contract manufacturer and an Original 
Equipment Manufacturer, Autofind,  
to lead RFID and reader sales and 
implementations. To date, Autofind  
has sold more than 1 million BTags to 
the country’s main tolling operators. 

Automate Fuel Payments
In another RFID project, Autofind and 
Intel have pioneered automatic payment 
at gas stations. In a pilot program in Rio 
de Janeiro, vehicles bearing an RFID tag 
can pay for their gas through this tag. 
Fuel charges are automatically charged 
to the vehicle owner’s BTag or other  
toll account.

In addition, gas stations can identify 
drivers from their RFID tags, access 
their gas station convenience store 
purchase histories, and send marketing 
messages to them through gas pump 
displays while drivers are refueling.  
This increases gas station revenues  
by driving traffic into their stores.

Brazil’s three largest gas station net-
works, comprising half of the country’s 
39,000 stations, have partnered with 
the top tolling service providers to 
offer such automation services, taking 
advantage of the installed base of  
tolling tags. Gas stations also provide 
tag distribution services. 

Tag Every Vehicle on the Road
The most ambitious joint RFID project 
between Brazil and Intel is just getting 
underway. The goal is nothing less than 
installing an RFID tag on every one of 
Brazil’s 90 million vehicles.

The idea was first conceived in 2006,  
by Brazil’s National Traffic Department, 

DENATRAN. The goal was to electroni-
cally verify each vehicle’s licensing 
status and automate functions such as 
tax collection, traffic management and 
planning, and even some types of law 
enforcement. The project was called 
SINIAV (National System for Automatic 
Vehicles Identification) and 915 MHz 
RFID technology was chosen.

However, political changes, economic 
variability, and technology shifts pre-
vented SINIAV from gaining steam.  

With Autofind and Intel’s support, the 
Government of Brazil is putting new  
energy into SINIAV with the goal of 
installing RFID tags on all 90 million 
Brazilian vehicles by 2019. 

Build Smart-highway Infrastructure
SINIAV calls for not only RFID tags on 
all vehicles—commercial and passenger 
cars and motorbikes—but a network 
of modern roadside portals, configu-
ration stations, analysis systems, an 
RFID transponder with nonvolatile 
1,024-bit memory, 128 Kbps data 
transfer speeds, AES 128 communica-
tions cryptography, and IP5K0 climatic 
protection. The entire infrastructure  
is compatible with the IAV protocol, a 
secure communications protocol defined 
by DENATRAN, and only companies that 
agree to sign strict confidentiality agree-
ments can participate as vendors.

Based on the BTag design, Intel has  
developed an RFID tag for SINIAV, called 
the STag, which is also manufactured 
in Brazil. In addition to developing the 
SINIAV RFID tag, Intel is contributing 
processors, software, designs for RFID 
transponders and readers, IP cameras, 
roadside storage and processing equip-
ment, tag configuration stations, and 
servers for data storage and analysis.

State traffic departments are respon-
sible for installing and configuring the 
STags. New vehicles are tagged at first 
licensing, and circulating vehicles are 
tagged when they go through their  
annual licensing cycle. The configuration 

station records the vehicle informa-
tion on the STag, and a reading system 
verifies if the tag is functional after it’s 
placed on the car windshield.

State traffic departments may partner 
with local municipal infrastructure 
institutions to populate roads and high-
ways with STag reading portals. These 
portals are similar to automatic tolling 
portals, equipped with a computer  
connected to RFID antennas pointed  
at roadway lanes. 

Protect Citizen Privacy
Driver privacy is ensured, because all 
data captured by SINIAV is encrypted, 
and no sensitive data is stored in the tag 
or transmitted to or from the roadside 
equipment. If a tag is tampered with, all 
of its encrypted information is automat-
ically erased. If the tag is removed from 
the vehicle, a tamper-proof system 
automatically deactivates it, making it 
unreadable and unusable. When a tag-
less vehicle passes through a roadside 
portal, it will be flagged and stopped.

In addition, when reading vehicle tags, 
the roadside equipment compares the 
information with an internal exception 
list to verify up-to-date vehicle licens-
ing and other criteria. If the vehicle is 
clear, only vehicle location, speed, make 
and model, and other basic information 
is gathered. If the vehicle is not clear, 
the driver can be stopped or ticketed  
by mail.

Monitor and Manage Traffic Flow
Once implemented, SINIAV will give 
local, state, and national government 
agencies a treasure trove of real-time 
data about what’s happening on 
Brazil’s roads. Traffic departments  
will be able to monitor traffic and take 
corrective action to improve traffic 
flow, reduce accidents, plan ahead  
for special events, and understand 
precisely where to expand the road 
and highway network.
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They can identify traffic patterns in 
particular regions at different times of 
the day and automatically gather data 
about the regularity of duties and taxes, 
toll collections per kilometer, even 
average speeds on various sections  
of roadways. 

Catch Bad Guys Faster
If a vehicle is on an exception list—as a 
stolen vehicle or vehicle associated with 
a crime—the SINIAV system sends an 
alert to the nearest highway patrol, who 
can pull the driver over. This exceptions 
list can be updated throughout the day 
through secure networking connec-
tions to state and national databases. 
Because it is a national system, SINIAV 
can track vehicles as they travel across 
state lines.

Enable World of New Services
The public-private partnership between 
the Government of Brazil, Intel, and 
other SINIAV partners allows private 
companies to explore the creation of  
a world of exciting services on top of 
the SINIAV infrastructure. For starters, 
tolling companies will no longer need 
to install and maintain BTags in vehicles 
but can instead rely on the national 
SINIAV tags to collect money at tolls,  
in parking stations, and at gas stations. 
In return, private companies provide 
traffic statistics to the national and 
state databases.

DENATRAN and state traffic authorities 
can send proactive alerts to drivers’  
cell phones to let them know if an 

accident is blocking traffic along a route 
they commonly take and recommend 
another route. Law enforcement 
agencies can use traffic-flow data and 
information on individual vehicles  
to improve road safety. And private 
companies can write apps for as- 
yet-unimagined driving services.

“We are excited about working with  
Intel to create one of the most advanced 
roadway systems in the world and 
analyzing the data we get from this 
system to continue to improve our 
vehicle traffic efficiency and safety,” 
says Alexandre Renno. “We intend to 
have not only one of the biggest but the 
smartest highway system in the world.”

Inside Brazil’s Smart Highway System
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Using RFID Technology to Make Roads Safer for 90 Million Vehicles
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The Government of Brazil is working with Intel and the local industry to use technology to make the country’s vast highway system safer  
and more efficient.
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“ We are excited about working with Intel to create 
one of the most advanced roadway systems in 
the world and analyzing the data we get from this 
system to continue to improve our vehicle traffic 
efficiency and safety.”

– Alexandre Renno, Director of Autofind
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