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Overview

vRBMC

v'Current status of RBMC
v'real-time service — RBMC-IP
v'Regional and Global Integration
v'SIRGAS Analysis Centre
v'Geodynamics: Time series of vertical component
v IBGE-PPP

v Results

v' Statistics of use

v MAPGEO2015 — Geoid model
v'Final Remarks

Diretoria de Geociéncias DGC e /IBGE




RBMC

v'Brazilian Network for Continuous Monitoring of GNSS

(Rede Brasileira de Monitoramento Continuo dos Sistemas GNSS — RBMC)
v’ 21 years in operation ;
v Main geodetic framework in Brazil;
v Main link to the global and regional reference frames;
v SIRGAS2000 is realized in Brazil mainly through its stations.
v'Stations have double frequency receivers;
v'146 in operation for post-mission applications;

v 112 in real-time NTRIP - RBMC-IP;

v" 31 Meteorological equipments (Vaissala PTU 300)
v'monthly downloads ~ 370,000 ;
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Current Status

Open access to data from IBGE website;

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

rbmc (dalily files / 15 sec)

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

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

20 stations

v'Practical applications: positioning and navigation,

rural and urban cadastre.

v'Scientific applications: ionosphere and troposphere modelling,

numerical weather prediction and geodynamics.
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RBMC Status/ mar 2018
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RBMC Status/ mar 2018
New Stations
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RBMC Station — MTCA (Caceres)
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Following RBMC operations

Estacoes RBMC

EstacGes estabelecidas (coordenadas aproximadas)
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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

Ref. System __| GNSS

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
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RBMC-IP = Statistics Users in 2017: 268

IBGE Ntripserver Users in 2018: 196
Number of users per day: 33

Stations most accesssed in 2017
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Regional and Global Integration

v All RBMC stations belong to SIRGAS-CON network

(IGS densification network in Latin America and the Caribbe )
v’ 7 stations contribute for IGS and IGS-RT products




SIRGAS Processing and Combination Center—
IBGE

v RBMC/SIRGAS-CON maintenance and control is done

through the daily GNSS data processing.

v Weekly solutions generated by IBGE and other 9 processing
centers in South America

v Monitoring the temporal variation of the coordinates together
with the data quality;

v" Software: Bernese GPS Software 5.2 — BPE;

v Results: Daily and weekly solutions in SINEX format

(IBGwwww7.SNX).
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Station NAUS

Time Series (up component X l[imnimeter)
~ [ cm per year

(1]

[ ]

N |

_;.-.

p—

-........"."“n-u... B

N

.

= gt

=
|
T
—y
P

Fod

|

!
Varnagao do nivel dagua (metros)

b
=
I

.......................................

e & b

Variagao da altitude (mm)
5=

S e e S A B S e B e e e S e I S B s m p E e e pe e I ml [

1241 1451 1451 1471 1481 1451 1501 1511 1521 1531 1541 1551 1561 1571 1581 15581 1601 1611 1621 1631 1641 1651 1651 1671 1681 16581 1701 1711 1r21 17

Z

semana GRS

Diretoria de Geociéncias DGC e /IBGE




IBGE-PPP

v Itis an online application for GNSS post processing allowing users to
compute high accuracy position from their observation data;

v" Results available 2:30 after data collection;
v" Process kinematic and static mode;

v Uses application of CSRS-PPP developed by Geodetic Survey Division
of Natural Resources of Canada (NRCan);

v" 900 processing per day! (march 2018);

v" Its is indicated in the new technical standards of INCRA - georeferencing
of rural properties
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Main Characteristics

v" Process GNSS data (GPS+GLONASS) from dual or single frequency
receiver, in RINEX or HATANAKA formats;

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

v" Output coordinates in ITRF14(IGb14) - survey epoch or
SIRGAS2000(epoch 2000.4)

v" Uses velocity grid - VEMOS2009 that accounts for crustal motion
over time (only horizontal coordinates) propagating coordinates from
survey epoch to SIRGAS2000 epoch 2000.4;

v" Converts GNSS ellipsoidal heights (h) — SIRGAS2000 in orthometric
heights (H) - Heights above mean sea level - applying brazilian geoid
model — MAPGEO2015.
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IBGE-PPP : www.ppp.ibge.gov.br
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IBGE-PPP - Results
Instituto Brasileiro de Geografia e Estatistica
ﬁ: IB GE Relatorio do Posicionamento poxg Ponto Preciso (PPP)

Sumario do Processamento do marco: RIOD

IniCiO:AAAA/MM/DD HH:MM:SS,S5 2014/10/23 00200:00,00
Fim:AAAA/MM/DD HH:MM:SS,SS 2014/10/23 23259:45,00
Modo de Operacao do Usuario: ESTATICO
Observagao processada: CODIGO & FASE
Modelo da Antena: LETAR10 NONE
Orbitas dos satélites:! RAPIDA

Frequéncia processada: L3

Intervalo do processamento(s): 15,00

Sigma? da pseudodistancia(m): 2,000

Sigma da portadora(m): 0,015

Altura da Antena®(m): 0,008

Angulo de Elevacao(graus): 10,000

Residuos da pseudodistancia(m): 1,21 GPS 1,38 GLONASS

Residuos da fase da portadora(cm): 0,91 GPS 1,056 GLONASS

Coordenadas|Sirgas

Latitude(gms) Longitude(gms)  Alt. Geo.(m) UTM N(m) UTM E(m) MC
Em 2000.4 (5 » que deve ser usada)> | -22° 49° 04,23977  -43° 18" 225956" 8,63 7475648.030 673825.223 -45
Na data do levantamento® -22° 497 04,2341 -43° 18~ 22,5972" 8,63 7475648.203 673825.180 -45
Sigma(95%)° (m) 0,001 0,002 0,006
Modelo Geoidal MAPGEO2010
__Ondulagio Geoidal (m) =5 82
Altitude Ortométrica (m) 14,45
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IBGE-PPP
Precision for static survey — Standard deviation
of coordinates:

Precisao esperada para um levantamento estitico (metros)

Tipo de Receptor Uma frequéncia Duas frequéncias
Planimétrico Altimétrico Planimétrico Altimétrico
Apoé6s 1 hora 0,700 0,600 0,040 0,040
Apo6s 2 horas 0.330 0,330 0,017 0.018
Apé6s 4 horas 0,170 (0,220 0,009 0.010
Apoés 6 horas 0,120 0,180 0,005 0,008
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PPP

Statistics of use — number of processing per month
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IBGE-PPP
Statistics of use — number of processings per year
since 2009

400000

350000

300000

250000
200000

N" de Arquivos

150000

100000

50000
0

IBGE-PPP - N® de Arquivos processados porano

110360
83441
63707 81220
[ I I
8256 .
—  H =B = N = = N

340808
1713530 172362
A7631
2017 2018

2009 2010 2011 2012 2013 2014 2015 2016
Abril de 2009 a Fevereiro de 2018

Diretoria de Geociéncias DGC

&2/BGE




IBGE-PPP — Processed points in february 2018

IBGE-PPP (CSRS-PPP): Localizagdao dos arquivos processados

Fevereiro/2018
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IBGE-PPP — Processed points since 2009

IBGE-PPP (CSRS-PPP): Localizagao dos arquivos processados
Abril/2009 a Fevereiro/2018
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IBGE-PPP — Application examples

Rural cadastre
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Geoid Model for Brazil - MAPGEO2015
Converting GNSS heights to mean sea level
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Evaluating MAPGEO2015
Differences between geoid and GPS/Leveling undulations
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MAPGEO: software for the interpolation of geoid
undulation

Entradas |lustragdes Ajuda

SISTEMA DE INTERPOLACAO
DE ONDULACAO GEOIDAL (SIRGAS2000)

[T ENTRADA VIA TECLADO

ID do Ponto I

.............

.............

0T

Latitude

Longitude I I I

Ondulacdo Geoidal I

[~ ENTRADA VIA ARQUIVO
—Formato Arguivo Entrada

[T ID do Ponto
[7 Lat Lon (Grau Decimal)
[” Lon Lat {Grau Decimal)
[ Lat Lon (GMS)
[ Lon Lat (GMS)

—Formato Arguivo Saida
[T ID do Ponto
[T Coordenadas de Entrada
v | G s eae St sl

Arquivo de entrada

Arguivo de =aida

ftp://geoftp.ibge.gov.br/
modelos_digitais de superficie/
modelo _de ondulacao geoidal/
aplicativo/
setup_mapgeo2015 vl.exe

&2/BGE
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MAPGEO on-line

MapGeo On-Line

Através do portal MapGeo On-Line pode ser obtida a ondulacio geocidal (M) necessaria 4 conversio de altitudes elipsoidais,
obtidas com os Sistemas de Mavegacdo Global por Satélite [GN55), em altitudes ortométricas, ou seja, altitudes
relacionadas a superficie equipotencial do campo de gravidade. E com este objetive que o MAPGEDZ015, assimn como os
modelos anterdores (MAPGEDZ2010, MAPGED2004, MAPGEO92), foi concebido & produzido conjuntamente pelo Insttuto
Brasileiro de Geografia e Estatistica (IBGE), através da Coordenacio de Geodésia [CGED), e pela Escola Politécnica da
Universidade de 530 Paulo (EPU5SP). Os5 usuaros podem obter a ondulacio geoidal em um ponto ou conjunto de pontos,
cujas coordenadas refiram-se ao SIRGAS2000, dentro do territorio brasileiro.

SELECIOME UM FORMATO E UM ARQUIVO COM AS COORDEMADAS:

0 MapGeo Online aceita os formatos de arquivo descritos abaixo.
Selecione um grupo de acordo com o formato do seu arquivo.

s ID LAT LON [GMS) ID LON LAT (GMS) Legenda: ID - Identificagdo do Ponto .
LAT LON (GMS) LOM LAT (GM5) LAT - Latitude LON - Longitude f||e
ID LAT LON (Grau Decimal) ID LON LAT (Grau Decimal) GMS - GG MM S5.55555
LAT LON {Grau Decimal) LOM LAT {Grau Decimal) Grau Decimal - TGG.GGGGEG

| Escolher arguivo | Henbum arguivo selecionado

OU INSIRA AS COORDENADAS VIA TECLADO OBSERVANDO AS INSTRUCOES ABAIXO:

1) O campo grau dewvera ser preenchido mesmo que seja zero.

2) Ds campos minuto e segundo caso ndo preenchidos serdo considerados zero. ke board
3) O campo segundo deve ter obrigatoriamente o ponto decimal. 05 campos grau e minutos deverio ser obrgatordiamen y
inteiros.

LATITUDE (GMS) no 00.0a0
LOMGITUDE [GMS) no 00.0a0

Preencha abaixo ze dezejar receber o resultado par e-mail. Recormendado para proceszamento de arquivos maiores que 500
pontos,
[md3o pode conter espagos ou tabs!l:

e-malil

Frocessar




Final Remarks

v RBMC is very important for practical and scientific research for
the country and needs several investments in order to keep up
with technological developments;

v Regional and Global cooperation is essential for the reference
frame control and maintenance,

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

precision positioning In the country providing the access to
SIRGAS2000.
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Thank you very much for your attention !

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

More information : ibge@ibge.gov.br
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