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Overview 



Brazilian Network for Continuous Monitoring of GNSS  

(Rede Brasileira de Monitoramento Contínuo dos Sistemas GNSS – RBMC) 

 21 years in operation ;  

Main geodetic framework in Brazil; 

Main link to the global and regional reference frames; 

 SIRGAS2000 is realized in Brazil mainly through its stations. 

Stations have double frequency receivers;  

146 in operation for post-mission applications; 

 112 in real-time NTRIP - RBMC-IP; 

 31 Meteorological equipments (Vaissala PTU 300) 

monthly downloads ~ 370,000 ; 

   RBMC 



 Current Status 

 Open access to data from IBGE website; 

ftp://geoftp.ibge.gov.br/informacoes_sobre_posicionamento_geodesico/

rbmc (daily files / 15 sec) 

Cooperation with more than 70 brazilian institutions + INCRA + INPE; 

Recent activities:  receiver exchange to GNSS (3 and 4 constellations) in 

         20 stations    

Practical applications:   positioning and navigation, 

          rural and urban cadastre. 

Scientific applications: ionosphere and troposphere modelling,    

       numerical weather prediction and geodynamics. 



5 

POLI RBMC Status/ mar 2018 

Post mission 

Post mission and real-time 
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POLI RBMC Status/ mar 2018 

New Stations 



RBMC Station – MTCA (Cáceres) 



 Following RBMC operations 

 

  Webpage 
 

  Daily Status 

 Twitter 



RBMC – Statistics  

Download from ftp server or webpage ~ 370,000 
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Accessing real-time service RBMC - IP 

 Ntripcaster : http://186.228.51.52:2101 

 Registration is necessary providing login and password 

 Ntripcaster receives real-time orbit and clock corrections from IGS-RT 

Mountpoint Ref. System GNSS Description 

IGS03 ITRF2014 GPS+GLO Orbit/Clock Correction 

SIRGAS200001 SIRGAS2000 GPS Orbit/Clock Correction 

SIRGAS200002 SIRGAS2000 GPS+GLO Orbit/Clock Correction 

RTCM3EPH Assisted GNSS GPS+GLO+GAL Broadcast ephemeris for 

GPS, GLONASS and 

Galileo satellites 



RBMC-IP – Statistics  

IBGE Ntripserver 

 

Users in 2017: 268 

Users in 2018: 196 

Number of users per day: 33   

Stations most accesssed in 2017 
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Stations 



Regional and Global Integration  

 All RBMC stations belong to SIRGAS-CON network  

 (IGS densification network in Latin America and the Caribbe ) 

 7 stations contribute for IGS and IGS-RT products 



SIRGAS Processing and Combination Center– 

IBGE 
 

RBMC/SIRGAS-CON maintenance and control is done 

through the daily GNSS data processing.  

Weekly solutions generated by IBGE and other 9 processing 

centers in South America  

Monitoring the temporal variation of the coordinates together 

with the data quality; 

 Software: Bernese GPS Software 5.2 – BPE; 

 Results: Daily and weekly solutions in SINEX format 

(IBGwwww7.SNX). 

 



Ji-Paraná 

Time Series of Vertical Component in Amazon Region   

Laranjal do Jari 

Porto Velho 

Altamira 

Itaituba Rio Branco 

Guajara-Mirim 

Cuiabá 

Boa Vista 

Coari 

Manaus 

S.G.da Cachoeira 



Station NAUS 

Time Series (up component X limnimeter)  

~ 7 cm per year 



IBGE-PPP 

  

 It is an online application for GNSS post processing allowing users to 

compute high accuracy position from their observation data; 

 

 Results available 2:30 after data collection; 

 

 Process kinematic and static mode; 

 

 Uses application of CSRS-PPP developed by Geodetic Survey Division 

of Natural Resources of Canada (NRCan); 

 

  900 processing per day! (march 2018); 

 

 Its is indicated in the new technical standards of INCRA - georeferencing 

of rural properties 



Main Characteristics 

 Process GNSS data (GPS+GLONASS) from dual or single frequency 

receiver, in RINEX or HATANAKA formats; 

 

 Orbits: ultra-rapid, rapid and precise (NRCan) 

 

 Output coordinates in ITRF14(IGb14) - survey epoch or 

SIRGAS2000(epoch 2000.4) 

 

 Uses velocity grid - VEMOS2009  that accounts for crustal motion 

over time (only horizontal coordinates) propagating coordinates from 

survey epoch to SIRGAS2000 epoch 2000.4; 

 

 Converts GNSS ellipsoidal heights (h) – SIRGAS2000 in orthometric 

heights (H) - Heights above mean sea level - applying brazilian geoid 

model – MAPGEO2015. 



IBGE-PPP :  www.ppp.ibge.gov.br 

.zip,    .Z,  

.gz,  .tar.Z 



IBGE-PPP - Results 



IBGE-PPP 
Precision for static survey – Standard deviation 
of coordinates: 



IBGE-PPP 
Statistics of use – number of processing per month 
since 2009 
 



IBGE-PPP 
Statistics of use – number of processings per year 
since 2009 
 



IBGE-PPP – Processed points in february 2018 

  



IBGE-PPP – Processed points since 2009 



IBGE-PPP – Application examples 
Rural cadastre 



 Geoid Model for Brazil – MAPGEO2015 
Converting GNSS heights to mean sea level 



Evaluating MAPGEO2015 
Differences between geoid and GPS/Leveling undulations 

592 Stations 

Mean square error ±0,17 m 



MAPGEO: software for the interpolation of geoid 
undulation 

ftp://geoftp.ibge.gov.br/ 

modelos_digitais_de_superficie/ 

modelo_de_ondulacao_geoidal/ 

aplicativo/ 

setup_mapgeo2015_v1.exe 



MAPGEO on-line 

file 

keyboard 

e-mail 



 RBMC is very important for practical and scientific research for 

the country and needs several investments in order to keep up 

with technological developments; 

 Regional and Global cooperation is essential for the reference 

frame control and maintenance;  

 IBGE-PPP  is the most popular online web services for high 

precision positioning in the country providing the access to 

SIRGAS2000. 

Final Remarks 



Thank you very much for your attention ! 

 

IBGE website:  http://www.ibge.gov.br 

 

More information :  ibge@ibge.gov.br 

 

 


