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IoT is the next Big Thing 
Vodafone’s	
  M2M	
  Barometer	
  2013	
  reveals	
  that	
  12%	
  of	
  
businesses	
  in	
  the	
  target	
  markets	
  have	
  already	
  started	
  
deploying	
  M2M	
  and	
  51%	
  expect	
  to	
  deploy	
  within	
  the	
  next	
  two	
  
years.	
  According	
  to	
  Telefónica,	
  customers	
  have	
  moved	
  from	
  
“hundreds	
  of	
  M2M	
  lines	
  to	
  millions	
  of	
  lines”,	
  while	
  Deutsche	
  
Telekom	
  also	
  noted	
  that	
  it	
  is	
  beginning	
  to	
  integrate	
  M2M	
  units	
  
in	
  “high	
  volumes”	
  (From	
  concept	
  to	
  delivery:	
  the	
  M2M	
  market	
  
today,	
  GSMA,	
  Feb	
  2014)	
  	
  



VISIONS	
  FROM	
  THE	
  INDUSTRY	
  
“The	
  vision	
  of	
  more	
  than	
  50	
  billion	
  connected	
  devices	
  will	
  see	
  profound	
  changes	
  in	
  the	
  way	
  
people,	
  businesses	
  and	
  society	
  interact”.	
  –	
  Ericsson	
  	
  
	
  
“By	
  2022,	
  there	
  will	
  be	
  1.8	
  billion	
  automoGve	
  M2M	
  connecGons	
  ...	
  generaGng	
  a	
  staggering	
  $422	
  
billion”	
  –	
  Telefonica	
  	
  
	
  
“Today,	
  more	
  than	
  95	
  per	
  cent	
  of	
  informaGon	
  in	
  the	
  industrial	
  world	
  is	
  [unseen]	
  or	
  not	
  even	
  
stored	
  ...	
  open	
  the	
  door	
  to	
  a	
  variety	
  of	
  benefits	
  for	
  the	
  industrial	
  economy	
  allowing	
  us	
  to	
  remove	
  
$150bn	
  in	
  waste”	
  –	
  Bill	
  Ruth,	
  Vice-­‐President,	
  GE	
  So]ware	
  and	
  Analy^cs	
  	
  
	
  
“We	
  in	
  the	
  telecom	
  industry	
  believe	
  M2M	
  is	
  going	
  to	
  surprise	
  the	
  investor	
  community	
  by	
  
growing	
  leaps	
  and	
  bounds”	
  –	
  Idea	
  Cellular	
  	
  
	
  
“ResidenGal	
  smart	
  meters	
  alone	
  will	
  increase	
  the	
  data	
  processed	
  for	
  billing	
  purposes	
  from	
  12	
  
meter	
  reads	
  per	
  year	
  to	
  35,000”	
  –	
  Oracle	
  	
  
	
  



SIZING	
  UP	
  THE	
  MARKET	
  	
  
According	
  to	
  GSMA,	
  global	
  M2M	
  

connec^ons	
  reached	
  195mn	
  in	
  2013,	
  
growing	
  at	
  almost	
  38%	
  annually	
  between	
  

2010	
  and	
  2013.	
  GSMA’s	
  defini^on	
  involves	
  
only	
  SIM-­‐based	
  connec^ons	
  and	
  excludes	
  

consumer	
  devices	
  such	
  as	
  e-­‐readers.	
  
	
  	
  

Asia	
  is	
  the	
  largest	
  regional	
  M2M	
  market,	
  
accoun^ng	
  for	
  42%	
  of	
  global	
  M2M	
  

connec^ons,	
  followed	
  by	
  Europe	
  (28%),	
  
North	
  America	
  (18%),	
  La^n	
  America	
  (8%),	
  

Africa	
  (4%)	
  and	
  Oceania	
  (1%).	
  	
  
	
  

The	
  size	
  of	
  the	
  M2M	
  market	
  is	
  nearly	
  $10bn	
  
globally	
  (as	
  of	
  2013),	
  of	
  which	
  roughly	
  $5bn	
  
represents	
  revenue	
  to	
  mobile	
  operators	
  	
  
Source:	
  GSMA	
  	
  

	
  



SIZING	
  UP	
  THE	
  MARKET	
  	
  

Connec:vity	
  revenue	
  by	
  applica:on:	
  2012	
  	
  
	
  

Connec:vity	
  revenue	
  by	
  applica:on:	
  2018	
  	
  
Source:	
  Berg	
  Insight,	
  BofAML	
  Global	
  Research	
  	
  

	
  



SIZING	
  UP	
  THE	
  MARKET	
  	
  

SOURCE:	
  GE	
  

Connec:vity	
  revenue	
  by	
  applica:on:	
  2018	
  	
  
Source:	
  Berg	
  Insight,	
  BofAML	
  Global	
  Research	
  	
  

	
  

Industrial	
  machines	
  such	
  as	
  
elevators,	
  fuel	
  pumps,	
  jet	
  engines	
  

and	
  industrial	
  parts	
  are	
  increasingly	
  
equipped	
  with	
  communica^on	
  
devices	
  to	
  allow	
  tracking	
  and	
  

remote	
  monitoring.	
  Technological	
  
solu^ons	
  enable	
  exchange	
  of	
  

informa^on	
  between	
  machine	
  
sensors	
  and	
  process	
  controllers.	
  One	
  
of	
  the	
  sizable	
  benefits	
  of	
  this	
  is	
  cost	
  

reduc^on	
  through	
  predic^ve	
  
maintenance	
  and	
  just-­‐in-­‐^me	
  

servicing.	
  	
  
	
  



SIZING	
  UP	
  THE	
  MARKET	
  	
  

Source:	
  BofAML	
  Global	
  Research,	
  company	
  websites,	
  press	
  reports	
  	
  
	
  



BIG	
  DATA	
  AND	
  DEVICE	
  EXPLOSION	
  	
  
By	
  way	
  of	
  example,	
  according	
  to	
  the	
  Electric	
  Power	
  Research	
  Ins^tute	
  (EPRI),	
  a	
  single	
  
smart	
  meter	
  repor^ng	
  usage	
  data	
  at	
  15-­‐minute	
  intervals	
  generates	
  roughly	
  400MB	
  
of	
  data	
  per	
  year.	
  Expanded	
  across	
  a	
  million	
  meters,	
  the	
  terabytes	
  worth	
  of	
  
informa^on	
  a	
  smart	
  grid	
  project	
  generates	
  can	
  overwhelm	
  u^li^es	
  with	
  even	
  the	
  
most	
  sophis^cated	
  internal	
  data	
  management	
  systems.	
  	
  
	
  
“ResidenGal	
  smart	
  meters	
  alone	
  will	
  increase	
  the	
  consumpGon	
  data	
  processed	
  for	
  
billing	
  purposes	
  from	
  12	
  meter	
  reads	
  per	
  year	
  to	
  35,000	
  or	
  more”	
  Source:	
  Oracle	
  	
  
	
  
	
  



M2M	
  ARCHITECTURE	
  

In	
  this	
  architecture	
  all	
  data	
  
must	
  flow	
  up	
  and	
  down	
  to	
  

maximize	
  the	
  overall	
  system’s	
  	
  
intelligence.	
  Huge	
  amounts	
  of	
  
data	
  must	
  be	
  exchanged	
  to	
  an	
  

op^mized	
  opera^on	
  

…	
  

…	
  

M2M	
  data	
  flow	
  

GSM/WiFi/BT/ZigBee	
  



M2M	
  ARCHITECTURE	
  

?

When	
  it	
  comes	
  to	
  vehicles	
  and	
  
other	
  high-­‐value	
  items	
  it	
  is	
  

already	
  very	
  hard	
  to	
  provide	
  a	
  
cost-­‐effec^ve	
  electronic	
  
device;	
  what	
  about	
  other	
  

items	
  and	
  goods	
  in	
  general?	
  

GSM/WiFi/BT/ZigBee	
  



THE	
  ROLE	
  OF	
  RFID	
  IN	
  THE	
  IOT	
  WORLD	
  

RFID	
  chips	
  can	
  be	
  virtually	
  
embedded	
  in	
  almost	
  

everything:	
  It	
  works	
  with	
  no	
  
baoeries;	
  it	
  is	
  accessible	
  by	
  

smart-­‐phones	
  /	
  low-­‐cost	
  
readers	
  and	
  are	
  now	
  capable	
  

of	
  hold	
  data	
  /	
  ID	
  with	
  
advanced	
  encryp^on	
  

mechanisms	
  	
  



VBL	
  developed	
  several	
  technologies	
  to	
  embed	
  these	
  
special	
  chips	
  into	
  products	
  for	
  secure	
  ID	
  and	
  Tracking	
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Wernher	
  von	
  Braun	
  Center	
  for	
  Advanced	
  Research	
   www.vonbraunlabs.org 	
  Jan	
  2010 	
  CONFIDENTIAL	
  

Brasil-­‐ID	
  concept	
  enables	
  
several	
  different	
  
configura^ons	
  to	
  address	
  
this	
  applica^on	
  

Besides	
  the	
  informa^on	
  age	
  is	
  maturing,	
  paper	
  
produc^on	
  /	
  consump^on	
  is	
  growing	
  strong	
  

Documents	
  with	
  an	
  unique	
  ID	
  



THE	
  RFID	
  ARCHITECTURE	
  

…	
   …	
  

Readings	
  (of	
  IDs	
  and	
  Sensors)	
  are	
  made	
  as	
  items	
  pass	
  
through	
  the	
  infrastructure	
  



THE	
  RFID	
  ARCHITECTURE	
  

…	
   …	
  

Smart-­‐Phones	
  are	
  also	
  part	
  of	
  the	
  of	
  the	
  infrastructure	
  and	
  
are	
  able	
  to	
  read	
  RFID’s	
  ID	
  and	
  signals	
  from	
  enabled	
  sensors	
  



THE	
  RFID	
  ARCHITECTURE	
  
Smart-­‐Phones	
  are	
  also	
  part	
  of	
  
the	
  of	
  the	
  infrastructure	
  and	
  
are	
  able	
  to	
  read	
  RFID’s	
  ID	
  and	
  
signals	
  from	
  enabled	
  sensors:	
  

	
  
An	
  applica^on	
  would	
  enable	
  
to	
  sell	
  data	
  when	
  close	
  to	
  the	
  

metering	
  device?	
  

The	
  metering	
  owner	
  will	
  program	
  metering	
  data-­‐rate	
  and	
  
allowances	
  to	
  data-­‐reading	
  (encrypted)	
  to	
  be	
  directed	
  to	
  a	
  

central	
  BackOffice	
  



Wernher von Braun Center is a genuine Brazilian 
independent, private, not-for-profit organization. Its 

mission is to develop scientific exploration while 
developing technical innovation for companies and 
institutions. It started its activities in 1997. Brazilian 

Government recognizes it as an institution able to 
participate in projects based on tax-incentives to 

promote R&D.  
  

The Center has four units: Unit 1 (Alphaville, 
Campinas-SP), Unit 2 (Sao Carlos-SP) and Unit 3 

(Galleria, Campinas-SP) and Unit 4 (North San 
Jose, California). More than 100 R&D professionals 
full-time dedicated to the Center develop innovative 

approaches to concepts and problems companies 
and also Government brings to the Center seeking 

for solutions and real implementation. 
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VonBraunLabs’ RFID Universe 
The	
  Center	
  developed	
  

technologies	
  and	
  systems	
  to	
  
massive	
  dissemina^on	
  and	
  

applica^on	
  of	
  RFID:	
  Low-­‐Cost	
  
UHF	
  Readers,	
  Intelligent	
  HF	
  
Readers,	
  Special	
  Antennas,	
  

13.56MHz	
  and	
  915MHz	
  RFID	
  	
  
Integrated	
  Circuits,	
  Semi-­‐

passive	
  and	
  passive	
  secure	
  
Transponders	
  for	
  Logis^cs	
  and	
  

AVI,	
  Complete	
  ORT	
  systems	
  
and	
  BackOffice/IT	
  solu^ons	
  

for	
  Complex,	
  Scaled	
  
Opera^ons	
  based	
  on	
  RIFD	
  	
  	
  	
  	
  	
  	
  



   

VBL took special role in the conception, development and 
implementation of the new AVI systems in Brazil, including the new 
Sao paulo State’s All-Electronic Tolling system 
hop://www2.artesp.sp.gov.br/ (which is the system adopted by the 
National Agency of Terrestrial Transportation (ANTT) for all 
Highways in Brazil - 
http://www.antt.gov.br/index.php/content/view/28568.html), the 
national system for Cargo Identification, Tracking and 
Authentication, Brasil-ID hop://www.brasil-­‐id.org.br/	
  and developed 
all the concepts for the national system for AVI, SINIAV 
hop://www.denatran.gov.br/siniav.htm	
  
Besides developing all sub-systems in their most advanced and 
cheap version possible, VBL implemented pilots in several states in 
Brazil, helping the Government and over 30 Companies to take 
part in those programs. 

Experience in Developing 
Complex Systems 



   

Sao	
  Paulo	
  State	
  Transporta^on	
  Agency	
  
Economy	
  to	
  end-­‐user	
  is	
  ~$200	
  per	
  user	
  in	
  the	
  
first	
  year	
  of	
  opera^ons	
  



      

Implementation of the System in Sao Paulo 
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The	
  Governor	
  inaugurates	
  the	
  
system	
  in	
  2012	
  	
  

83%	
  of	
  users	
  reduced	
  their	
  costs;	
  75%	
  of	
  the	
  
users	
  are	
  sa^sfied	
  with	
  the	
  system	
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Some of the Results in Sao Paulo  
Investment	
  from	
  private	
  companies	
  in	
  
the	
  new	
  system	
  is	
  ~$200	
  million	
  in	
  the	
  

region	
  of	
  Sao	
  Paulo	
  in	
  the	
  first	
  15	
  months	
  
of	
  opera^on.	
  

More	
  than	
  19	
  Concessionaries;	
  150K+	
  
vehicles	
  in	
  opera^on;	
  0.5M+	
  tags	
  

manufactured;	
  750+	
  RFID	
  lanes	
  in	
  Toll	
  
Plazas;	
  15+	
  Portals/ORT	
  systems	
  

installed,	
  with	
  ~1M	
  transac^ons	
  per	
  
month	
  –	
  opera^ons	
  running	
  with	
  more	
  

than	
  99%	
  efficiency	
  at	
  the	
  cer^fied	
  sites.	
  	
  	
  

Odebrecht	
  and	
  Ipiranga	
  started	
  a	
  new	
  company	
  
called	
  ConecCar	
  



The National AVI System 
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First pilot-implementation of the National AVI system in Brazil for Seagull 
Technologies, Rio de Janeiro and Department of Transportation of that 

State:  Tag installation facilities, Transponders, Complete BackOffice (for the 
private company and the Government) 

	
  



Example	
  of	
  Innova:on	
  based	
  on	
  the	
  systems	
  conceived	
  and	
  promoted	
  by	
  VBL:	
  This	
  
company	
  was	
  created	
  by	
  Odebrech	
  and	
  Ipiranga	
  groups	
  in	
  Brazil	
  to	
  operate	
  all	
  over	
  Brazil	
  



Example	
  of	
  Innova:on	
  based	
  on	
  the	
  systems	
  conceived	
  and	
  promoted	
  by	
  VBL:	
  This	
  
company	
  was	
  created	
  by	
  Odebrech	
  and	
  Ipiranga	
  groups	
  in	
  Brazil	
  to	
  operate	
  all	
  over	
  Brazil	
  



Example	
  of	
  Innova:on	
  based	
  on	
  the	
  systems	
  conceived	
  and	
  promoted	
  by	
  VBL:	
  This	
  
company	
  was	
  created	
  by	
  Odebrech	
  and	
  Ipiranga	
  groups	
  in	
  Brazil	
  to	
  operate	
  all	
  over	
  Brazil	
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Pilot-Implementations for the National 
Agency for Terrestrial Transportation 

Project	
  developed	
  for	
  ANTT:	
  
Nova	
  Dutra	
  Highway	
  (~300k	
  vehicles/
day)	
  –	
  OCR	
  implementaGon	
  in	
  5	
  sites	
  
inviGng	
  mulGnaGonal	
  companies	
  to	
  

demonstrate	
  automaGon	
  classificaGon	
  
efficiency	
  (VonBraunLabs	
  with	
  the	
  8-­‐
lanes	
  site	
  and	
  coordinaGng	
  all	
  data-­‐

analysis)	
  –	
  a	
  definiGve	
  staGsGcal	
  result	
  
to	
  define	
  the	
  technology	
  the	
  naGonal	
  

tolling	
  regulaGon	
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Measuring efficiency in several different 
testing Conditions 

day	
  and	
  night-­‐:me	
  images	
  –	
  more	
  than	
  a	
  million	
  of	
  
each	
  analyzed	
  per	
  each	
  parameter	
  under	
  study	
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Sao Paulo – Rio implementation 

Automated	
  Machine	
  Vision	
  Systems	
  
u^lized	
  by	
  the	
  Center	
  at	
  a	
  site	
  of	
  8-­‐

lanes:	
  Traffic	
  Density,	
  Type	
  of	
  
Vehicle	
  Occupancy,	
  Average	
  Velocity	
  

per	
  Type	
  of	
  Vehicle	
  per	
  Lane;	
  
integra^on	
  with	
  RFID	
  	
  	
  	
  

Real-­‐Time	
  ClassificaGon	
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Sao Paulo – Rio implementation 

Real-­‐Time	
  measurements	
  on	
  traffic	
  density,	
  lane	
  occupancy,	
  average	
  velocity	
  per	
  type	
  of	
  vehicle,	
  etc	
  –	
  several	
  indicators	
  
automa^cally	
  captured	
  on	
  site	
  to	
  ensure	
  planning	
  and	
  opera^ons	
  of	
  huge	
  track	
  of	
  infrastructure	
  



Sao Paulo – Rio implementation 

Real-­‐Time	
  measurements	
  on	
  traffic	
  density,	
  lane	
  occupancy,	
  average	
  velocity	
  per	
  type	
  of	
  vehicle,	
  etc	
  –	
  several	
  indicators	
  
automa^cally	
  captured	
  on	
  site	
  to	
  ensure	
  planning	
  and	
  opera^ons	
  of	
  huge	
  track	
  of	
  infrastructure	
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Sao Paulo – Rio implementation 
Distribuição	
  de	
  Comprimentos	
  
de	
  Veículos	
  Apurada	
  

Distribuição	
  de	
  Velocidades	
  
Apurada	
  

The	
  pilot	
  demonstrated	
  all	
  
possible	
  efficiencies	
  with	
  OCR	
  

and	
  ClassificaGon	
  
Technologies	
  in	
  Brazil.	
  

Based	
  on	
  this	
  pilot-­‐
implementaGon	
  ANTT	
  defined	
  
the	
  new	
  naGonal	
  regulaGon	
  

for	
  Tolling	
  OperaGons	
  (dozens	
  
of	
  Concessionaries	
  involved)	
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Washington Luiz 
Anhanguera 
Bandeirantes 
Ademar de Barros 
Santos Dumont 
Marechal Rondon 

Sao	
  Paulo	
  State	
  has	
  an	
  area	
  
bigger	
  than	
  United	
  Kingdom’s;	
  
the	
  best	
  infrastructure	
  in	
  the	
  
country	
  (the	
  City	
  of	
  Campinas	
  

[alone]	
  in	
  the	
  State	
  of	
  Sao	
  Paulo	
  
has	
  an	
  economy	
  bigger	
  than	
  the	
  

Country	
  of	
  Chile);	
  	
  

Anchieta 
Imigrantes 
Dom Pedro 
Ayrton Senna 
Castelo Branco 

SAO	
  PAULO	
  main	
  highways:	
  the	
  new	
  technology	
  
is	
  mandatory	
  and	
  must	
  reach	
  85%	
  of	
  the	
  vehicles	
  

State of Sao Paulo 
Automated Tolling System 

1600+	
  Toll-­‐Plazas;	
  20+	
  
million	
  vehicles;	
  100+	
  

Free-­‐Flow	
  Portals	
  Planned	
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The	
  expanded	
  infrastructure	
  
will	
  be	
  present	
  not	
  only	
  in	
  the	
  
Federal-­‐Controlled	
  Highways,	
  
but	
  in	
  the	
  major	
  Ports	
  and	
  
similar	
  Strategic	
  locaGons	
  

Infrastructure expansion – 
ANTT/DNIT/SEP 

Cobertura	
  Ampla	
  e	
  Rápida	
  
em	
  todo	
  o	
  Estado	
  de	
  SP	
  

Nova	
  Dutra	
  -­‐	
  BR-­‐116/RJ/SP,	
  trecho	
  Rio	
  de	
  Janeiro	
  -­‐	
  São	
  Paulo	
  
Ponte	
  Presidente	
  Costa	
  e	
  Silva	
  -­‐	
  BR	
  101/RJ	
  –	
  Trecho	
  Rio	
  –	
  Niterói	
  
CONCER	
  -­‐	
  BR	
  040/MG/RJ	
  -­‐	
  trecho	
  Juiz	
  de	
  Fora/MG	
  -­‐	
  Rio	
  de	
  Janeiro/RJ	
  
CRT	
  -­‐	
  BR-­‐116/RJ,	
  trecho	
  Além	
  Paraíba	
  -­‐	
  Teresópolis	
  –	
  Entroncamento	
  c/	
  a	
  BR	
  
040/RJ	
  
CONCEPA	
  -­‐	
  BR	
  290/RS	
  -­‐	
  Trecho	
  Osório	
  –	
  Porto	
  Alegre/	
  Entroncamento	
  BR	
  116/
RS	
  (Guaíba)	
  
ECOSUL	
  -­‐	
  BR	
  116/RS,	
  392/RS	
  e	
  293/RS	
  
Autopista	
  Planalto	
  Sul	
  -­‐	
  BR-­‐116/PR/SC	
  –	
  Curi:ba	
  –	
  Divisa	
  SC/RS	
  
Autopista	
  Litoral	
  Sul	
  -­‐	
  BR-­‐116/376/PR	
  e	
  BR-­‐101/SC	
  –	
  Trecho	
  Curi:ba	
  –	
  
Florianópolis	
  
Autopista	
  Régis	
  Bimencourt	
  -­‐	
  BR-­‐116/SP/PR	
  –	
  São	
  Paulo	
  –	
  Curi:ba	
  
Autopista	
  Fernão	
  Dias	
  -­‐	
  BR-­‐381/MG/SP	
  -­‐	
  Belo	
  Horizonte	
  -­‐	
  São	
  Paulo	
  
Autopista	
  Fluminense	
  -­‐	
  BR-­‐101/RJ	
  –	
  Divisa	
  RJ/ES	
  –	
  Ponte	
  Presidente	
  Costa	
  e	
  
Silva,...	
  Entre	
  outras.	
  
 Addi:onal	
  sites	
  where	
  the	
  infrastructure	
  expands	
  	
  



   

Von Braun Labs’ 3-Lanes Open Road Tolling 
System for Ponto-a-Ponto System  







   

Transponder Solutions 
Transponders:	
  915MHz	
  with	
  
embedded	
  AES128	
  security	
  

mechanism	
  -­‐	
  	
  Semi-­‐passive	
  (wing-­‐
shaped)	
  and	
  Passive	
  Solu^ons)	
  



The National System for Product Identification, Tracking and Authentication  

In partnership with the Fiscal Authorities, other R&D Centers and the Ministry of Science & 
Technology in Brazil, Von Braun Center developed a complete set of solutions and is 
operating the system in 13 states in Brazil 



The National System for Product Identification, Tracking and Authentication – Brasil-ID: Read/
Write Systems, Equipment for Secure Tag Emission, RFID w/ AES128 Cargo-Container Seal, 
Secure RFID Chip, 13.56MHz Electronic Fiscal Invoice Card, Semi-passive Transponder 



Besides Road Side Infrastructure, a BackOffice Management and Control System (with special 
applications to replace paper in the different processes) is up and running to support Service 
Operators and multiple Government Agencies 



13 Brazilian States already have Brasil-ID RFID systems installed and operated by Von Braun 
Labs; 2 additional States with the AVI system integrated 



Example of an 
Application for 
BackOffice 
operations: not only 
cargo vehicles, but 
also cargo-
containers, pallets 
and individual 
products can be 
securely tracked 
along the Supply-
Chain 



All BackOffice IT development and implementation were made and developed by 
VONBRAUNLABS and being transferred to Government Agencies under Service and 

other forms of Contract 
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Indelible	
  inser^on	
  of	
  
the	
  chip	
  into	
  the	
  
product	
  

Products	
  will	
  be	
  
iden^fied	
  	
  and	
  
cer^fied	
  at	
  each	
  
cri^cal	
  step	
  of	
  the	
  
opera^on	
  

RFID	
  Reader	
  	
  	
  
RFID	
  chips	
  can	
  be	
  read	
  inside	
  

transporta^on	
  trucks	
  
RFID	
  Reader	
  

RFID	
  Seal	
  

AVI	
  RFID	
  	
  	
  

RFID	
  into	
  documents	
  and	
  cards	
  

E-­‐doc	
  

Chip	
  in	
  paper	
  	
  
or	
  in	
  cards:	
  

card	
  

product	
  
RFID	
  

Complete	
  coverage	
  of	
  product/package	
  /
pallet/cargo	
  life-­‐cycle	
  



1	
  –	
  Tags	
  in	
  
packaging	
  

3	
  –	
  Tags	
  into	
  
products’	
  
cons^tuints	
  

2	
  –	
  Tags	
  in	
  logis^cal	
  assets	
  



IRS/Treasury	
  procedures	
  are	
  being	
  
migrated	
  to	
  embedded	
  coding	
  to	
  
automate	
  all	
  sub-­‐processes	
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Unidade	
  

Tag	
  

Pallet	
  

1	
  –	
  RFID	
  system	
  

2	
  –	
  RFID-­‐tracked	
  cargo	
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2	
  –	
  SINIAV	
  tag	
  

1	
  –	
  Control	
  &	
  Remote	
  
Communica^on	
  Unit	
  

3	
  –	
  RFID	
  system	
  

1	
  –	
  GPS/GPRS/Satellite	
  





Brasil-ID implementations under deployment 
inside private companies’ facilities 



Tag Initialization Equipment for Field Operations and a Brasil-ID 
Reading/Writing Systems which is connected to the Central BackOffice 

for secutiry and Access Keys management 



Fiscal Check Points Operating under 
Brasil-ID System 

Posto Fiscal  UF Execução 
Extrema  MG OK 
Torres RS OK 
XV de Novembro MS OK 
JK GO OK 
Correntes MT OK 
Ibepar (Porto) AM OK 
Estiva MA OK 
Penaforte CE OK 
Benito Gama BA OK 
Xexéu PE OK 
Antônio Manuel Dantas SE OK 
PRF em Mipibu RN OK 
PRF em Lavrinhas SP OK 

It covers the major part of the Brazilian territory, which is bigger than continental USA 







Brasil-­‐ID	
  gained	
  an	
  official	
  status	
  in	
  the	
  Government,	
  with	
  its	
  own	
  structure	
  
and	
  regula^ons	
  



Fazer	
  dos	
  Fabricantes	
  de	
  Equipamentos	
  
OPERADORES	
  DE	
  DADOS	
  

Testes	
  em	
  Pilotos	
  Reais	
  
•  U^lizar	
  capacidade	
  já	
  instalada	
  

nos	
  POSs	
  de	
  Varejo	
  
•  U^lizar	
  as	
  plataformas	
  de	
  

consumo	
  que	
  já	
  circulam	
  
formando	
  uma	
  rede	
  

•  U^lizar	
  a	
  rede	
  de	
  leitores	
  fixos	
  
para	
  mul^plicar	
  serviços	
  





This	
  solu^ons	
  is	
  fully	
  tested	
  and	
  ready	
  for	
  mass-­‐produc^on	
  



Cargo-­‐container	
  Seal	
  with	
  Tamper-­‐Proof	
  Mechanism	
  with	
  passive	
  915MHz	
  
with	
  embedded	
  AES	
  mechanism	
  is	
  going	
  to	
  be	
  mass-­‐produced	
  in	
  June	
  



VBL	
  developed	
  complete	
  domain	
  of	
  the	
  professional	
  companies	
  in	
  Asia	
  to	
  
deliver	
  high-­‐quality	
  IC	
  components	
  under	
  a	
  reasonable	
  cost	
  







VBL’s	
  Road-­‐Side	
  Equip	
  for	
  RFID	
  Read/Write	
  opera^ons	
  plus:	
  
Vehicle	
  Classifica^on	
  (Axle	
  Coun^ng,	
  OCR,	
  Security)	
  and	
  

Local	
  e-­‐Documents	
  processing	
  



VBL’s	
  Road-­‐Side	
  Equip	
  being	
  installed	
  at	
  a	
  company’s	
  facility	
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Consumer	
  
Electronics	
  

Gasoline	
  and	
  
Alcohol	
  

Pharmaceu^cals	
  

Cigareoes	
  

Documents	
  	
  

Some	
  product	
  segments	
  are	
  being	
  
tested	
  under	
  Brasil-­‐ID	
  concept	
  to	
  
reduce	
  logis:c	
  risks	
  

Some	
  segments	
  are	
  more	
  
suscep:ble	
  to	
  Risk	
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Brasil-­‐ID	
  Par:cipants	
  &	
  Segments	
  
involved:	
  223	
  reps	
  present	
  at	
  Brasil-­‐ID	
  
launch	
  in	
  Bahia,	
  Dec	
  2009	
  



VONBRAUNLABS	
  developed	
  a	
  	
  full	
  
set	
  of	
  tes^ng	
  and	
  cer^fica^on	
  

equipment,	
  so]ware	
  and	
  
methodology	
  in	
  support	
  of	
  the	
  new	
  

secure	
  technologies	
  –	
  to	
  address	
  
opera^ons	
  worldwide.	
  

	
  

A	
  private	
  and	
  dedicated	
  company	
  
commercializes	
  those	
  products	
  and	
  
solu^ons	
  to	
  Government	
  Agencies	
  
and	
  Cer^fica^on	
  En^^es	
  in	
  general	
  	
  	
  

Lab Solutions to Certify Interoperability from 
different Providers 

VBL	
  is	
  the	
  official	
  Brazilian	
  Government	
  representa^ve	
  in	
  the	
  GS1/ISO	
  
commioees	
  for	
  the	
  new	
  915MHz	
  secure	
  standard	
  (ISO	
  18000-­‐63	
  and	
  
ISO	
  29167-­‐10)	
  for	
  which	
  it	
  has	
  demonstrated	
  the	
  new	
  technologies	
  in	
  
passive	
  silicon	
  as	
  a	
  reference.	
  These	
  equipment	
  also	
  map	
  the	
  official	
  
cer^fica^ons	
  of	
  the	
  ISO	
  standards	
  in	
  this	
  field.	
  



VONBRAUNLABS	
  developed	
  a	
  Full	
  Set	
  for	
  AVI	
  Field	
  Test	
  (up	
  to	
  200km/h,	
  Several	
  types	
  
of	
  Vehicles	
  combined)	
  in	
  a	
  private	
  Test-­‐Track.	
  It	
  provides	
  support	
  to	
  several	
  companies	
  
which	
  develop	
  new	
  technical	
  solu^ons	
  to	
  address	
  implementa^on	
  of	
  the	
  new	
  systems:	
  
Readers,	
  Transponders,	
  ORT	
  Systems,	
  etc	
  –	
  officially	
  recognized	
  by	
  the	
  Government.	
  

VONBRAUNLABS Full Set for AVI Field 
Certification and Interoperability Tests Lab 
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Experimenta:on	
  with	
  AVI:	
  Several	
  situa:ons	
  
in	
  the	
  Open-­‐Road	
  Context	
  were	
  tested	
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VON	
  BRAUN	
  was	
  responsible	
  
to	
  develop	
  technical	
  
solu^ons	
  (Protocol,	
  

Encryp^on,	
  Systems	
  and	
  
Back-­‐Office)	
  

	
  

vonBraun	
  
Test-­‐Site	
  

Na^onal	
  Automated	
  Vehicle	
  
Iden^fica^on	
  System	
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The	
  AVI	
  system	
  in	
  Brazil:	
  RF	
  
&	
  Systems’	
  efficiency	
  tests	
  
VONBRAUNLABS	
  test-­‐site	
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Tag	
  fixa:on	
  on	
  the	
  vehicle:	
  
Physical	
  tampering	
  tests	
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Tag	
  fixa:on	
  on	
  the	
  vehicle:	
  
Physical	
  tampering	
  tests	
  



Tag	
  structure	
  design	
  and	
  
specifica:on	
  by	
  VBC	
  

All	
  sub-­‐systems	
  developed	
  by	
  VBC	
  to	
  
ensure	
  indelible	
  associa:on	
  with	
  the	
  
vehicle	
  under	
  a	
  Scien:fic	
  Methodology	
  





Smart Retail 

Segmented 
Marketing 

Display 
Caracterization 

Monitored 
Display 

Sale´s 
Management 

Automation 

Systems 

Software 

Apps 

Automation 

User 
Experience on 

sales 

Automation 

Software 

Systems 

Apps 

Automation 

Apps 

Specialists Systems 

Retailers 

Retailers 

Systems 

Providers of training 
content 

Business Architecture 

Automation 

Software 

§  Real time advertising  according  to user profile 
§  Location-aware Marketing (by GPS) 
§   impactful approach (with metrics) on social networks 

§  Check-in / out of sectors shop 
§  Heatmap visitation 
§  Time observation per products 
§  Associating visits with position display 

§  Performance measurement and improvement sales 
§  Measuring the impact of the seller in the sale process / 

exposure 
§  Platform for online training 
§  Tracking and mobile communication with promoters 

§  Real time Display configuration  
§  Automatic detection of products in front of display 
§  Suggestions of right positions  based on historical data 

§  Gamification of Sales 
§  Suggested Rotes / Location of 

products  
§  Validating  right position  of 

products 
§  Mean time of purchase 

information 
§  Preliminary Mounting of  

purchase list 



ITS (Intelligent 
Transportation 

Systems) 

Vehicle 

Back Office 

Road 
Systems 

Manufacturing 
and 

customization 

System 
Operation 

Systems 

Software 

Systems 

Apps 

RFID 

Client/ Provider 

Remote 
monitoring and 

diagnostics 

Hardware 

RFID 

Business Architecture 

Client/ Provider 

Systems 

Software 

RFID 

Automation 

Hardware 

Software 

RFID 

Hardware 

Systems 

Software 

Tag suppliers 

Hardware 
Suppliers 

§  Embedded tag 
§  Installation process 
§  Validation process 

§  Deployment 
§  Operation 
§  Maintenance 

§  Events Detection 
§  Billing Management 
§  Access keys Management 
§  Credit Management 

§  Vehicle sensors 
§  Automatic Vehicle 

Identification (AVI) 
§  Transponder Reader 

System 
§  Automatic Lane Control 

§  Transponders 
Configuration 
Equipment 

§  Sensors 
§  Data indicators 



FABLESS 
SEMICONDUCTORS 

Production and 
packaging 

Chip Design 

Test 
Evaluation 

Applications 

Operations 

Systems 
Architecture 
Conception 

Homologation 
Laboratories 

RFID 

Silicon foundry 

Wafer Producer 

CM/ Board 
Assembling 

Microelectronics 

Hardware 

Hardware 

Microelectronics 

Apps 

Software 

RFID 

Systems 

Business Architecture 

RFID 

Clients 

Business Architecture 

Clients 

Microelectronics 

Systems 

Hardware 

RFID 

Physical Design 
Encapsulation 

Product Physical Design 
Board and Box Design 

Thinning 
Bumping 

Cut 
Packing 

PCB Manufacturing 
Assembling 

Box Manufacturing 

IP Suppliers 

Microelectronics 

Hardware 

RFID 
Protocols 

Commands 

Circuits Design 
Commands 

Digital Design 
Analogic / RF Design 

Layout 

Intellectual Properties 
 Blocs  

Evaluation and measures on workbench 
Development of test patterns 
Field Tests 



Other Projects (Examples) 
   

VBL’s	
  Apps	
  ranked	
  Top-­‐5	
  in	
  LA;	
  VBL	
  developed	
  its	
  own	
  
Educa^onal	
  content	
  hiring	
  Professional	
  Teachers	
  and	
  Studios	
  

under	
  a	
  Game-­‐App;	
  Electronic	
  Fuel-­‐Injec^on	
  Systems;	
  
Automated	
  Nose	
  for	
  Gas	
  Distribu^on	
  System	
  in	
  Brazil;	
  Medical	
  

Equipment's’	
  Digital	
  	
  control	
  



Experience in Mobile Apps 
Von	
  Braun	
  Center	
  works	
  on	
  
multiplatform	
  strategy	
  to	
  increase	
  
the	
  range	
  and	
  the	
  time-­‐to-­‐market	
  
of	
  the	
  application	
  and	
  service	
  
implementation.	
  

Content	
  gamerizing	
  

Content	
  &	
  service	
  oriented	
  architecture	
  

Using	
  of	
  devices	
  sensors	
  

Cloud	
  sync	
  

Billing	
  modelling	
  

Distribution	
  and	
  marketing	
  strategy	
  

è	
  	
  



•  Acting	
  in	
  the	
  last	
  two	
  years	
  in	
  
the	
  applications	
  segment,	
  Von	
  
Braun	
  Labs	
  developed	
  a	
  
complete	
  ecosystem	
  with	
  
content	
  providers,	
  
professionals	
  training	
  and	
  
development	
  of	
  services	
  and	
  
marketing	
  strategies	
  based	
  
mobile	
  applications.	
  

Education	
   Languages	
  

Enterteinment	
   Public	
  utilities	
  

Sports	
   Games	
  

Health	
   Social	
  networks	
  

•  Besides	
   developing	
   software,	
   the	
   von	
   Braun	
  Center	
   operates	
   throughout	
   the	
   process	
   of	
   design,	
  
content	
   generation,	
   service-­‐oriented	
   architecture	
   and	
  distribution	
   strategy,	
   providing	
   its	
   partners	
  
the	
  comfort	
  of	
  having	
  all	
  the	
  support,	
  even	
  if	
  you	
  are	
  not	
  experienced	
  in	
  this	
  ecosystem	
  .	
  



•  26	
  applica:ons	
  with	
  Content	
  exclusively	
  
generated	
  for	
  this	
  project;	
  

•  VBC	
  coordinated	
  the	
  whole	
  content	
  
genera:on,	
  from	
  video	
  recording	
  to	
  graphic	
  

design;	
  
•  hmp://apps.microsou.com/windows/pt-­‐br/

app/enem-­‐para-­‐lenovo/c72539b9-­‐
ea12-­‐4228-­‐9b34-­‐4ab1ab4208f6	
  

•  Partnership	
  with	
  CNA	
  to	
  
develop	
  apps	
  and	
  games	
  for	
  

second	
  languages;	
  
•  App	
  design	
  and	
  content	
  

genera:on;	
  
•  hmps://play.google.com/store/

apps/details?
id=br.com.cna.visualdic:onary	
  

•  Partnership	
  with	
  KidsKnowIt.com	
  
portal	
  

•  This	
  app	
  occupied	
  the	
  Top	
  3	
  
Educa:onal	
  apps	
  into	
  the	
  Brazilian	
  

Windows	
  Store;	
  
•  hmp://apps.microsou.com/

windows/pt-­‐br/app/kidsgeo-­‐
nosso-­‐planeta/

acf38630-­‐4f18-­‐4c4b-­‐a8e7-­‐
c063f4e99efd	
  



Other Projects (Examples) Automated	
  Op^cal	
  Inspec^on	
  
equipments	
  for	
  quality	
  assurance	
  and	
  
defect/fault	
  analysis	
  of	
  products	
  in	
  
manufacturing	
  lines,	
  Electronic	
  Fuel	
  
Injec^on	
  Systems’	
  Firmware,	
  Low-­‐Cost	
  
PC	
  Pla~orms	
  for	
  Industrial	
  U^liza^on,	
  
VoIP	
  pla~orms	
  and	
  Special	
  Antennas	
  



Ribeiro	
  and	
  Fonseca,	
  “Ab-­‐ini:o	
  calcula:on	
  of	
  
transport	
  in	
  ultra-­‐thin	
  SOI	
  transistors:	
  the	
  impact	
  of	
  
Pb	
  centers	
  and	
  hydrogen	
  passiva:on	
  on	
  electron	
  and	
  
hole	
  transport”,	
  in	
  prepara:on.	
  

Mo(110)/ZrO2	
  stoichiometric	
   Mo(110)/ZrO2	
  +	
  0.5	
  ML	
  O	
  

Mo(110)/ZrO2	
  -­‐	
  0.5	
  ML	
  O	
  Mo(110)/ZrO2	
  +	
  1.5	
  ML	
  O	
  

Giorgi,	
  Fonseca,	
  Korkin,	
  and	
  
Yamashita,	
  “Impact	
  of	
  the	
  
crystal	
  structure	
  of	
  HfO2	
  on	
  
the	
  transport	
  proper:es	
  of	
  
model	
  HfO2/Si/HfO2	
  silicon-­‐
on-­‐insulator	
  field	
  effect	
  
transistors:	
  a	
  combined	
  DFT-­‐
scamering	
  theory	
  approach”,	
  
Phys.	
  Rev.	
  B	
  79,	
  235308	
  
(2009).	
  



Self-­‐energy	
  correc:on	
  for	
  accurate	
  and	
  
efficient	
  calcula:on	
  of	
  excita:ons	
  

New	
  methods	
  for	
  simula:ons	
  

Goal:	
  to	
  develop	
  a	
  method	
  for	
  accurate	
  and	
  efficient	
  band	
  gap	
  and	
  
band	
  offset	
  calcula^on.	
  
	
  
Experimental	
  evidence:	
  DFT/LDA	
  underes^mates	
  the	
  excita^on	
  
energy.	
  
	
  
Impact:	
  band	
  gaps	
  are	
  usually	
  underes^mated	
  by	
  a	
  factor	
  of	
  2.	
  Band	
  
offsets	
  are	
  unreliable.	
  Predic^ve	
  interface	
  engineering	
  is	
  not	
  possible.	
  	
  
	
  
Results	
  so	
  far:	
  excellent	
  for	
  a	
  number	
  of	
  dielectrics	
  and	
  interfaces.	
  

Nanotech:	
  6	
  months	
  to	
  0.5	
  weeks	
  
reduc:on	
  in	
  simula:on	
  :me	
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At von Braun, the origin of  
all innovation is in basic 
Research – Mathmatics & 
Physics 

Special	
  wireless	
  devices	
  to	
  launch	
  non-­‐dispersive	
  waves	
  
in	
  the	
  microwave	
  –	
  range	
  were	
  developed	
  by	
  von	
  Braun	
  
at	
  the	
  research	
  –	
  phase.	
  

Special	
  feeder`s	
  	
  design	
  
technology	
  

Origin	
  is	
  in	
  Basic	
  Research	
  in	
  
Non-­‐dispersive	
  wave	
  mo:on	
  



Example	
  of	
  Wernher	
  von	
  Braun’s	
  	
  
13.56	
  MHz	
  solu:on	
  



Experience	
  in	
  developing	
  
high-­‐eff	
  asset	
  tracking	
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Gen2	
  Parameters:	
  
R=>T	
  Tari	
  	
  :=	
  	
  25	
  	
  µs	
  
TRcal	
  	
  :=	
  	
  83	
  ,	
  33	
  	
  µs	
  
DR	
  	
  :=	
  64/3	
  	
  
(	
  T=>R	
  LF	
  	
  256	
  kHz)	
  
M	
  	
  :=	
  8	
  
EPC:	
  	
  96	
  bit	
  
Q	
  0	
  	
  	
  :=	
  8	
  



Past	
  experience	
  in	
  
developing	
  solu:ons	
  for	
  
Cargo	
  Container	
  Tracking	
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Innovation 
VONBRAUNLABS	
  is	
  

focused	
  on	
  delivering	
  R&D	
  
pla~orms	
  and	
  solu^ons	
  in	
  

the	
  form	
  of	
  new	
  
businesses’ventures	
  to	
  its	
  
customers	
  -­‐	
  not	
  only	
  by	
  

developing	
  new	
  
techniques,	
  but	
  also	
  

devloping	
  the	
  
ecossystems	
  required	
  to	
  
deliver	
  end-­‐products/
services	
  to	
  the	
  market.	
  	
  

Wernher	
  von	
  Braun	
  Center	
  is	
  a	
  genuine	
  Brazilian	
  
independent,	
  private,	
  not-­‐for-­‐profit	
  organiza^on.	
  
Its	
  mission	
  is	
  to	
  develop	
  scien^fic	
  explora^on	
  while	
  
developing	
  technical	
  innova^on	
  for	
  companies	
  and	
  
ins^tu^ons.	
  It	
  started	
  its	
  ac^vi^es	
  in	
  1997.	
  Brazilian	
  
Government	
  recognizes	
  it	
  as	
  an	
  ins^tu^on	
  able	
  to	
  
par^cipate	
  in	
  projects	
  based	
  on	
  tax-­‐incen^ves	
  to	
  
promote	
  R&D.	
  	
  
	
  	
  
The	
  Center	
  has	
  three	
  units	
  in	
  two	
  ci^es	
  (Campinas	
  
and	
  Sao	
  Carlos)	
  in	
  the	
  State	
  of	
  Sao	
  Paulo	
  (SP):	
  Unit	
  
1	
  (Alphaville,	
  Campinas-­‐SP),	
  Unit	
  2	
  (Sao	
  Carlos-­‐SP)	
  
and	
  Unit	
  3	
  (Galleria,	
  Campinas-­‐SP).	
  More	
  than	
  100	
  
R&D	
  professionals	
  full-­‐^me	
  dedicated	
  to	
  the	
  Center	
  
develop	
  innova^ve	
  approaches	
  to	
  concepts	
  and	
  
problems	
  companies	
  and	
  also	
  Government	
  brings	
  
to	
  the	
  Center	
  seeking	
  for	
  solu^ons	
  and	
  real	
  
implementa^on.	
  



   

   

   

   

  

Von	
  Braun	
  Center	
  sets	
  up	
  a	
  comprehensive	
  
team	
  of	
  experienced	
  professionals	
  that	
  meet	
  
any	
  and	
  every	
  needs	
  of	
  implemen^ng	
  an	
  
innova^ve	
  product	
  in	
  the	
  segment	
  of	
  AVI.	
  
 
For	
  that,	
  the	
  Center	
  works	
  with	
  a	
  dynamic	
  
and	
  flexible	
  organiza^on	
  of	
  technical	
  teams,	
  
organized	
  among	
  its	
  professionals,	
  allowing	
  
them	
  to	
  be	
  extracted	
  the	
  best	
  skills	
  of	
  each	
  
professional	
  and	
  giving	
  them	
  a	
  voice	
  in	
  R	
  &	
  D	
  
Innova^on	
  process.	
  



Contact 
Unidade	
  I	
  Alphaville	
  
Campinas	
  

Unidade	
  II	
  S.	
  Carlos	
  

Unidade	
  III	
  Galleria	
  
Campinas	
  

Unidade	
  IV	
  North	
  
San	
  Jose,	
  CA	
  

Centro de Pesquisas Avançadas 
Wernher von Braun 

@ mribeiro@vonbraunlabs.org;  
thober@vonbraunlabs.org;  

w www.vonbraunlabs.org  

B +55 (19) 9-8189-0016; 
+55 (19) 9-8125-4444 

( +55 (19) 3756-5454 


