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INTRODUCCION

> GNSS: SISTEMAS GLOBALES DE
NAVEGACION SATELITAL

- GPS

- GLONASS

- GALILEO

- COMPASS
ETC




INTRODUCCION

> GNSS: SISTEMAS GLOBALES DE
NAVEGACION SATELITAL

- POSICIONAMIENTO

- GEORREFERENCIACION

- MENSURAS

- GEODESIA SATELITAL

- AGRICULTURA DE PRECISION

\



> METODOS DE POSICIONAMIENTO:
- ABSOLUTO

&1 receptor %

154 satelites

- Errores asociados:
Efemeérides, Relojes, Atmosféricos,
Multicamino, Medicion.

- Error total: 5 a 20m

\



> METODOS DE POSICIONAMIENTO:
- DIFERENCIAL

52 receptores
EMismos satélites
EMismo instante

CONOCIDO

- Haciendo diferencias, se logra
minimizar o eliminar algunos errores
asociados

~RQr relativo: centimetrico ( i‘



> DIFERENCIAL

- POST PROCESO

IEFAlmacenamiento o adquisicion de datos
crudos.

IEProcesamiento en gabinete

- TIEMPO REAL
[Comunicacion entre base y movil
[ZPrecision relativa en campo




> TIEMPO REAL:

- Comunicacion entre base y movil:

» Radio enlace /’\ /7\
= g

» Satélite de comunicaciones

> NTRIP (inte rHEt) \L// 'gm
B




> NTRIP:

- Networked Transport of RTCM via Internet Protocol
- 3 componentes:

IEServidores NTRIP (estaciones permanentes)
IECaster NTRIP
IZClientes NTRIP (receptores)

- RTCM: Radio Technical Commission of Maritime

Service

INSTITU




> NTRIP

Cliente Ntrip Cliente Ntrip
Administracién
NtripCaster
HTTPITelnet
Servidor Ntrip Servidor Ntrip
Fuente datos Fuente datos
GPS GPS
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> DIFERENCIAL

- 2 RECEPTORES:
AMOVIL - usuario
IEBASE

Epropia
colectiva (estacion permanente)

.
N
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> ESTACION PERMANENTE:

- CORS - Continuously Operating Reference Station

- OPERACION CONTINUA
- 24 HS - 7 DIAS POR SEMANA
- DATQOS DISPONIBLES ONLINE




> ESTACION PERMANENTE:

> LIMITE DE UTILIZACION:

J*ERRORES DEPENDIENTES DE LA DISTANCIA
BASE-MOVIL

/ZEJ: ERRORES ATMOSFERICOS

- SOLUCION:
JAUTILIZAR VARIAS ESTACIONES PERMANENTES
[”RED DE ESTACIONES
"SOLUCIONES DE RED

}
)
v ‘
INSTITUTO DE AGRIMENSURA



> SOLUCIONES DE RED:

- Modelar errores atmosféericos a partir de estaciones

permanentes
- Enviar correcciones al movil
- Varios tipos de solucidon

JEFKP: Parametros de Correccion Lineales
EMAC: Master-Auxiliary Concept

EMAX: Master-Auxiliary Corrections

1 i-MAX: individual Master-Auxiliary Corrections
IEVRS: Estacion de Referencia Virtual

INSTITU
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> FKP
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> MAX

Aurxiliary Reference 1. Transmission of raw observation data from the
Station ©
Q
]
Auxiliary Reference .
Station A
]

reference stations to the network processing facility.
2. Network estimation process including ambiguity
e 23 Raver Llser‘®

1
\ resolution to reduce the stations to the common

\ ambiguity level.

]

< - \
- - Ll
~ b i
/ ‘
1

3. (Optional) NMEA position received from the rover
Auxiliary Reference at the network processing facility. The most
- ' Station D appropriate reference stations are chosen for the
W ' _,. rover based on its location.
- i ’F
®__ ‘\ \ H 4. Formation and transmission of RTCM 3.1 network
o P i ; message using corrections for the master station
Auxiliary Reference i T : : i
Station B e @ and correction differences for the auxiliary
_______ . stations.
Q- Network
Master Reference Processing Facility S.
Station

Computation of high accuracy rover position using
the full information from the reference network.

Figure 3. The MAC principle (adapted from Brown and Keenan, 2005)
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> VRS

Reference
Station

Reference
Station

Satellite Data Sent
to Central Server

Satellite Data Sent
to Central Server

Image courtesy of Trimble

Virtual
Reference
Station

Position [

Satellite Data Sent
to Central Server

Rover
User

Reference
Station

Reference
Station
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JUSTIFICACION

> LINEA DE INVESTIGACION [ "5,
DEPARTAMENTO DE GEODES  ps.

(1 DORS Proyeciadss
\ —

> PROYECTO DE INICIACION ig
A LA INVESTIGACION CSIC

||||||

> GRUPO DE TRABAJO
SIRGAS TIEMPO REAL

> REG NA- ROU




> REGNA-ROU

e 201.217.132.178:8081 S c
SOURCETABLE 200 OF

Server: GNSS5 Spider 4.1.0.3784/1.0

Date: jue, 24 abr 2014 20:57:50 GMT Standard Time

Content-Type: text/plain

Content-Length: 1512

5TR;VRS-RTCM-V2 ;VR5-RTCHM-V2;RTCM 2;:2;GP5;;;-34.00;-53.5571;1;Leica GNS5 Spider;none;N;¥:9600;
STR:;VRS5-RTCHM-V3;VR5-RTCM-V3;RTCM 3;;2;GP5;;UY;-34.00;-53.55;1;1;Leica GN55 Spider;none;HN:Y;9600;
STR;MAX-RTCM-V3 ;MAX-RTCM-V3;RTCM 3;:;2;GP5;;U0Y¥;-34.00;-53.55;171;Leica GNS55 Spider;none;N;¥;9600;
STR;UYMO;UYMO; RTCM 3;:;2:;GP5;;;-34.89;-56.26;1;0;Leica GNS55 Spider;none;N:;¥;9600;
STR;UYDU;UYDU;RTCM 3;:;2:;GP5 & GLONWNASS5;;;—-33.32;-55.60;71;0;Leica GN55 Spider;none;N:¥;9600;
STR;UYLP;UYLP;RTCM 3;;2;GP5 & GLONASS5;;;-34.66;-54.14;1;0;Leica GNS55 Spider;none;N;¥;9600;
STR;UYRD;UYRO;RTCM 3;:;2:GP5;;:;-34.00;-53.55;1;0;Leica GN55 Spider;none;N:;¥:;9&00;
STR;U¥S0;UYS50;RTCM 3;;2;GP5;;;-33.26;-58.01;1;0;Leica GN55 Spider;none;N;¥;9600;
STR;UYPA;UYPA;RTCM 3;;2;GP5 & GLONASS;;;-32.29;-58.07;1;0;Leica GNS55 Spider;none;N;¥;9600;
STR;UYRI;UYRI;RTCM 3;;2;GP5 & GLONASS;;;-30.90;-55.56;1;0;Leica GHNS55 Spider;none;N;¥;9600;
STR;UYCL;UYCL;RTCM 3;;2;GP5 & GLONASS;;;-32.37;-54.21;1;0;Leica GHNS55 Spider;none;H;¥;9600;
STR;UYTA;UYTA;RTCM 3;;2;GP5;;;-31.68;-55.94;1;0;Leica GN55 Spider;none;N;¥;9600;

STR:UYMO-V2 ;UYMO-V2;RTCM 2;;2;GP5:::-34.89:-56.26;0;0;Leica GN535 Spider;none;N:;¥:9800;
STR;UYDU-V2:UYDU-V2;RTCM 2;;2;GP5 & GLONASS;;;-33.32;-55.60;0;0;Leica GNS55 Spider;none;N:;¥;9600;
STR;UYLP-VZ:UYLP-V2 ;RTCM F2:GBP5 & GLONASS;;;-34.66;-54.14;0;0;Leica GN55 Spider;none;N;¥;%600;
STR;UYRO-V2 ;UYRO-V2 ;RTCHM ;2:;GP5;;:;-34.00;-53.55;0;0;Leica GNS55 Spider;none;N:;¥;9600;
STR;UYSO-V2:UYS0-V2 ;RTCH ;2:GP5; 7 7-33.26;-58.01;0;0;Leica GN55 Spider;none;N:;¥;9600;
STR;UYPA-VZ :;UYPA-VZ2 ;RTCM ;2:;GP5;;:-32.28;-58.07;0;0;Leica GNS55 Spider;none;H:¥;2600;
STR;UYRI-VZ;UYRI-VZ;RTCHM r2;GP5 & GLONASS5:;:-30.80:-55.56;0;0;Leica GNS55 Spider:none:;N:¥Y:5600;
STR;UYCL-V2;UYCL-V2 ;RTCM :2:GP5 & GLONASS:;;-32.37;-54.21;0;0;Leica GNS55 Spider;none;N;¥Y;5%600;
STR:UYTA-V2;UYTA-V2;RTCM 2;;2;GP5:::-31.68:-55.94:0;0;Leica GNS55 Spider;none:;N:;¥:;9&800;
ENDSOURCETABLE
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OBJETIVOS

> Objetivo general

- Estudiar y analizar la aplicacion de modelos de
correccion atmosfeéericos en el calculo de
soluciones de red, transmitidas a tiempo real.

> Objetivos especificos

- Analizar los algoritmos de elaboracion de
modelos de correccion troposfeéericos e
ionosfericos.

- Desarrollar modelos de correccidn especificgs \

territorio nacional.

- Determin nce geografico de estos



METODOLOGIA

> ESTADO DEL ARTE
> ANALISIS DE ALGORITMOS

> ESTUDIO DE MODELOS DE CORRECCION
ATMOSFERICA

\ N
< ‘
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> UTILIZACION DE SOFTWARE LIBRE DE
PROCESAMIENTO

> CODIGO ABIERTO

71 GNSS Data Center + i " ES

igs.bkg.bund.de/ntrip/download

e o o

r rh=
Password:
S % J J i
login
GNSS DATA CENTER 3 J

NTRIP > NTRIP Homepage > Download
Downloads
Networked Transport of RTCM via Internet Protocol

Open Source NTRIP software is available from the Subversion server software.ricm-ntrip.org. This includes POSIX ntripclient/server
programs, multi-stream BKG Ntrip Client/Server programs, an RTCMv3 encoder/decoder for observations and proposed RTCpL St

2 i T F B
Space Representation messages, and a RTCMv3 to RINEX converter. A bug tracker system allows you to inform authors abo/.. GNSs Data Center RTKLIE: An Open Source Program Pa... x [igy o RIS S T T i LR
software problems that you may detect when using these resources. & v rikibcom e B~ Googte 2w B
The BKG Ntrip Client (BNC, see below) is an Open Source multi-stream client program designed for a variety of real-time GN!

i Overview
applications.

RTKLIB: An 6;11 Source Program Paéﬁge for GNSS Positioning

R g oo 0 Forina 19

P e 2
Lo [ 5 L S GE
— = = 1|
x ¥ z Version Date Binary AP Package for Windows Full Package with Source Programs
:'Uw :mm i 220 2009/01/31 2 p oklib 2.2.0.zip (23.4MB)
T 221 | 200905017 b 22 1 zip (30.6MB)
] coe Lo (LA ) 222 2009/09/07 (
ve] %5 G Bl Clbeon 0] Yrarion 39 230 2009/12/17 ¢
= 240 2010/08/08
21| v | Macosann | £95.) | 192.@) | 9 ) | Comben Carecom, | splonsomecis | g ghovers. (1)
Frocse PorePoanoneg, Parel 1 241 2011/06/11
242 2013/04/29 rik 42 rtklib_2 4 2 zip (55 2MB)
Please refer the =

o get the latest patches
Ver.2.4.2 betas are available 10 and 11.
Open Repository in GitHub.

Tutorial and Demonstration

GNSS-SDRLIB: Open Source GNSS Software Defined Radio Library 2013/8/26 link added

Overview

RTKLIB is an open source program package for standard and precise positioning with GNSS (global navigation satellite sy:
library and several APs (application programs) utilizing the library. The features of RTKLIB arc:

(1) It supports standard and precise positioning algorithms with:

(2) Tt sopports various positioning modes with GNSS for both real-time and post-processing:




’@ BKG Ntrip Client (BNC) Version 2.7

P

File Help

Saving RINEX observation files.

C:\Users\RYPDocuments\_fing!_INSTITUTO DE AGRIMENSURA\LEPRODAENC]

Directory
Interval Sampling 0sec (=

Skeleton extension SKL
Script (full path)
Veersion 3 I:‘

MNetwork | General RINEX Observations | RIMEX Ephemeris | RINEX Editing & QC | Broadcast Corrections | Feed Engine | Serial Output |‘ 4

Streamns: resource loader / mountpoint decoder lat long nmea ntrip  bytes
1 164.73.3417:8081/VR54 RTCM_3 -34.00 -54 yes 1 0 byte(s)
log | Throughput | Latency | PPPPlot
r A
£ RTKPOST ver.24.2 =LC
Add Stream Delete Stream  Map  Start  Stop Help ?=5hift+F1
[] Time Start (GPST) 7 [] Time End (GPST) ? [ tnterval [ ] unit
2000/01/01 |==|00:00:00 20000101 |==|00:00:00 0 g (24 |H
RIMEX OBS ? & a
| o
RTKLE v.24.2 | - B
# “ P -” RIMEX OBS: Base Statior & O
e [ of R » &
] RIMEX *MAV/CLE, SP3, IOMEX or SBS/EMS B =R
- [
- [e)
- [i)
Solution [ Dir
- [oo)
1
oo -
i N
| pot. | wew.. || TokM... || optons... ][:

)
v
\35"‘
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> AJUSTE DE ALGORITMOS Y ANALISIS DE

MODELOS
> GENERACION DE PRODUCTOS
> MOUNTPOINTS

¥ 0. Q0000 W B0 O DO W

''''''''''

34= 00 00 00000" 5

'''''''''''''''''''''''




> PRUEBAS DE CAMPO
> ANALISIS DE RESULTADOQOS

> DISCUSION

\

i\
: _L‘NL’,/"
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Contacto:
ryelicich@fing.edu.uy
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