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* Os dados geodésicos precisam ser localizaveis, acessiveis,
interoperaveis e reutilizaveis (FAIR) para que possam ser aplicados
por uma base de usuarios emergente, incluindo servicos baseados
em localizacao.

* Apesar da existéncia de muitas normas geoespaciais e geodésicas,
os dados geodésicos nao sao FAIR.

* Os Estados-Membros sao incentivados a atualizar o Registro
Geodeésico ISO com metadados sobre seus repositorios de dados e
parametros de transformacao, pois essa é a fonte oficial de
informacdes de um pais.
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Introducao

* Os servicos geodésicos (como o IGS) fornecem dados para uma
comunidade cada vez mais diversificada.

* No passado, a comunidade de usuarios era predominantemente
composta por profissionais da industria de geodesia e
levantamento topografico, governos e instituicdes académicas.

* Mais recentemente, tem havido uma ampla aceitacao em toda a

sociedade de informacodes de posicionamento precisas e confiaveis
em novos mercados.
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Um mundo em mudancga...

Necessidade crescente de dados em tempo real e interoperabilidade

* Automated Train Management Systems * Time Synchronisation (e.g. Energy, Finance,
* Accurate Rail Centreline & Curvature Data Telecommunications, Transport Networks)

* Autonomous Trains (e.g. Mines and Ports) * Time-Stamping (e.g. Financial Transactions

* Reduced Maintenance Costs and Network Issues)

Cumulative core revenue 2013-2023
* Consistent Spatial Data

* Higher Productivity * Autonomous Vehicles
* Lower Equipment Costs Rail E @ Timing Sync * Reduced Fatalities
0.2% 0.1% * Congestion Avoidance
Surveying m * Reduced Emissions
4.5% o  Reduced Road damage
* Increased Yield Teoeom * Incident Detection
* Improved Safety Ag'icurgﬂf e * Dynamic Navigation
. o
* Reduced Water Run-off, i Maritime « Situational Awareness
Soil Compaction, Soil 1.1%
Erosion &‘Fu.el Usage LBS é Aviation
* Lower Emissions 53.29 "_ 1.0%
* Preserved Water Quality
* Higher Tonnage
* Public Safety
* Accurate Location Awareness ) ) * Environmental Protection
» Safety-of-Life Services c

* Emergency Services ) o= Fuel Efficiency
Augmented Reality * Integrity Monitoring * Internationally Standardised

Value-Added Applications AR Efﬁf:iency ) STRONGER-
* Internationally Standardised
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Por que precisamos de normas na geodesia?

Global Geodesy Supply Chain

OBSERVATORIES
[VLBI, SLR, DORIS, GNSS, Gravity] ANALYS I S

SPACE SEGMENT

GROUND

SEGMENT o

DATA %g @

USER SEGMENT

* Consisténcia das observacdes brutas de varias estacOes terrestres e espaciais
e Consisténcia dos dados analisados e produtos geodésicos

* Observacgdes e garantia da qualidade dos dados

* Interoperabilidade de diferentes técnicas geodésicas

’Q\j/  Compatibilidade dos dados geodésicos com outros sistemas de informacao

= y‘/ geoespacial

Acesso continuo a produtos geodésicos para usuarios

MAIS
FORTES.
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O que os usuarios esperam dos dados

geodésicos?

« Os usuarios desejam determinar se os dados atendem aos seus objetivos.

« Os usuarios nao sao geodesistas nativos, mas tém expectativas quanto a qualidade
dos dados geodésicos e aprenderam a usar a linguagem geodésica padrao para isso.

Agriculture Rail Road Maritime Aviation Locatlor?-Based Time.& . Surveying
Services Synchronisation
Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy Accuracy
Availability | Availability Availability Availability [ Availability | Availability Authentication | Availability
Integrity Integrity Integrity Integrity Integrity Integrity
Coverage | Coverage Continuity Coverage Continuity | Authentication
Reliability | Reliability Reliability Reliability
Robustness Authentication Coverage
Continuity Interoperability
Authentication
) STRONGER.
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O que os usuarios estao recebendo hoje?

Quero os dados GNSS da estacao de Albany a partir de 6 de junho de 2019, Onde estao osdados?

E@% d ata .Wa .gOV.a u Search for data... “

Providing access to WA government data Home Data

Toolkit

Data Home Datasets Organisations Groups Showcases About

Albany I TARC
ACCESS LEVEL S | Y / f- d f d J
~n

O, let’'s TInd ‘'some geodesy ... i

24 datase oo
Government Use Only ) Water @ the 20
FILTER BY £ Albany Regio PWERO
LOCATION Clear | The Regional HotSpots sq

o context for the land use pl

SLIP Future @ &
| + I | - environment @) Dafﬂ]

activi
geology @

— g 1:50,000 Geold Havested @

Detailed geological mappi N i
) mineral deposits, topogra I geodesy] | A v Highlight Al Match Case Whole Words ~ Phrase not found
N\ SSATCITETEMPT.S 1 STRONGER
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O que sao os dados?

Oh, | know now, this is part of national network, so must be somewhere within the
national data portal...

for you to find re open data. You can still go b y the old site

Datazets  Crganisations  Community  About  Login

Datasets  Organisations  Community  About  Login

Home » Results » Geodesy - Continuoushy Operating

GEOdESy - CDntinUOUS|y Operating | Ask a guestion abaut this dataset |

Geescence Australia Created 01/01/1990 Updated 01/401/1990

Data collected from the Australian Regional Global Mavigation Satellte System [GMES) netwn
AuScope network and other GNSS observatonies located around the world over the last 15 l I
years,

Linked Data Rating: #r s &

Contact Point: -
Commaonweakh of Australia (Genscience Australia), clientse rvices @ga gov.ay W e ' e I S e
Tags:

e data?

@ Related Product{HTMIL) &

Creative Commons Attribution 4.0 Intemational Licence

|m (GNsS)

e —what? where? Search attempt Nr.2

This dataset was originally found on Geoscience Australia
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O que sao os dados?

Ammtration Vimver— Data and Publications Search
[rmere——
|
L3
Aactralisn Comernment Data and Publications Search

Carsers  ComactUs  Shipio Conberd aA asisag; ]
And after few more educated O R cieorx

Australian Government

A About _~ Scientific Topics ~ Education ~ Diata & Publications MNews & Events
SN JORES —

clicks and extra search, | get [T | ~~

Schema: iso19115-2

Index of ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/daily/ data/ e
what | nee 150510 r
Size Last Modified B igation Satellite Sysiem (GNSS)
Index of ftp://ftp.ga.gov au/geodesy-outgoing/gnss/data/daily/2019/ 16/05/2013 120000 am Size Last Modified o focsted around fhe world e
1 \ado biohac el diecton, 10/05/2013  12:00:00 am 16/05/2013 120000 am B -
- x:ﬁi i:gssg am 1KE  15/11/2012 120000 am
; P ii:iﬂ” . 2/09/2019 120000 am
am 4KB  18/01/2013 120000 am
Index of ftp://ftp.ga.gov.au/geodesy-outgoing/gnss/data/daily/2019/19157/ " SKB  4/11/2012 120000 em i of Ausirale (Geosenes Austal)
1, Up to higher level direct ham 6/06/2019 65100 pm LSt update: 20100407
=0 Up to higher level directory am 6/06/2019  752:00 am
o 201/2019 120000
Name Size Last Modified ;"”‘ " -
am
File: 01nal1570.19d.7 1328 KB 7/06/2019  3:13:00 am am J
File: 0121570199, 36K 7/06/2019 31300 am n [mrererr e T T
am South Pacifc Regioral GNSS Network [SPRGN) and the AuSzape Netwark.
File; 01nal1570.19n.2 33 KB 7/06/2019  3:13:00 am D am
am d at thage sites are made wailable to the public in the Receker ndependant Exchange (RINEX)
File: ALEYODAUS_R_20191570000_01D_305_MM.mxgz 2KB 7/06/2019  2:51:00 am a cienca Australia alzo provides navigation dats, metsoralogical data (whars svailable) and site
File: ALBYODAUS_R_201915/0000_010_308_MO.cregz 274K3 7/06/2019  2:52:00 2m ham it GHSS 4t ek contins ata o 1382 un procont
[ am
e ALBYODALS 191570000_01D_MN.rmx.gr 205 KB 7/06/2019 25100 am am
File; albyl57019d.2 916 KB 7/06/2019 1211:00am ]am
File; 2lby1570.199.Z 39 KB 7/06/2019 1211:00am D am

File; albyl57019m.Z
File; albyl570.19n.2
-—

3KB  7/06/2019  1211.00am
39K3  7/06/2019  1212:00am
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Mas até que ponto os dados sao adequados

para o fim a que se destinam?

—<mdb:MD Metadata xsi:schemaLocation="http://standards.iso.org/iso/19115/-3/cat/1.0 hitp://stand
/1.0/cit.xsd http://standards.ise.org/iso/19115/-3/gex/1.0 hitp://standards.iso.org/iso/19115/-3/gex/1.0/
/i80/19115/-3/lan/1.0 http://standards is0.org/iso/19115/-3/lan/1 0/1an xsd http://standards iso.org/iso/1
http://standards.iso.org/is0/19115/-3/mas/1.0/mas.xsd http://standards.is0.org/iso/19115/-3/mee/1.0 hit
/-3/meo/1.0/meo.xsd http:/standards.iso.org/is0/19115/-3/mda/1.0 http://standards.iso.org/ige

= . - Y

—_— a F - » — " oa = -~ -

A Vv Highlight Al

Match Case Whole Words  Phrase not found

Highlight Al

http://standards.ig0.org/150/19115/-3/mds/1.0 http://standards izo.org/iso/19115/-3/mds/1 0/
/-3/mex/1.0 http://standards.iso.org/iso/19115/-3/mex/1.0/mex.xsd http://standards.iso.org/i
http://standards.iso0.org/150/19115/-3/mpe/1.0/mpe xsd http://standards.iso.org/iso/19115/- 31’

ANV

Match Case

Whole Words  Phrase not found

/-3/mrd/1.0/mrd xsd http://standards.iso.org/iso/19115/-3/mri/1.0 http://standardsd
http://standards.iso.org/1s0/19115/-3/mrs/ 1.0 http://standards.iso.org/is0/19115/-
/-2/mdg/1.0 http://standards.iso.org/is0/19157/-2/mdq/1.0/mdq.xsd hitp://standar A v Highlight All
http://standards.iso.org/1s0/19115/-3/gco/1.0/zco.xsd hitp:/www.opengis.net/gm -

Match Case

Whole Words  Phrase not found

—<mdb:metadataldentifier= |

—<mcc:MD_Identifier= . -
—<mecc:authority> T

—<cit:CL_Citation> tlme-to-ﬁlst-fiﬂ

—<cit:title>

A Vv Highlight Al Match Case

Whole Words

Phrase not found

<gco:CharacterString>GeoNetwork
</cit:title=
</cit: CI_Citation>
</mce:authority=
—<mcc:code>

|availability| A Vv Highlight All  Match Case Whole Words

=

Phrase not found

<geo:CharacterString=c692 '

sed to support all positioning |
tion of the National Geospatial

gnised value standard for

</mcc:code>
—<mec:codeSpace> qualilyl A Vv Highlight Al Match Case Whole Words  Phrase not found
<gco: CharacterString=um:uui . -
</mce:codeSpace=> P _— p—
</mcc:MD_Identifier>
</mdb:metadataldentifier accuraqd A v Highlight Al Match Case Whole Words  Phrase not found nns
—<mdb:defaultLocale>
—<=lan:PT Locale id="en" = - — = - enmm’
‘ covemgel A WV Highlight Al Match Case Whole Words  Phrase not found

 CharacterSeiCode codeList="codeListLocation#MD CharacterSetCode" codeListValue="utls uad Mmeladala

densification of the Interational Terrestrial
il deformation studies, atmospheric studies, and

’s just double-checkl
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Requisitos do usuario

Para satisfazer as exigéncias dos usuarios, nossos dados geodésicos e
os metadados associados precisam ser padronizados, localizaveis,
interoperaveis e confiaveis.

Os padroes atuais para o fornecimento de dados geodésicos nao
atenderdao adequadamente as necessidades dos novos usuarios (nao
geodésicos), que surgirao devido ao rapido crescimento dos servicos
de posicionamento preciso.

Padroes amplos e multidominios sao importantes para combinar dados
geodésicos com dados de outros dominios.

STRONGER.
TOGETHER.




A necessidade de normas modernas

* Existem normas bem conhecidas para a codificacdao de dados geodésicos
fundamentais (por exemplo, SINEX, RINEX, ANTEX, SP3, etc.).

* Mas nem todos os usudrios sabem onde ou como procurar informacdes (por
exemplo, coordenadas em um arquivo SINEX) para atender a suas necessidades.

Os usuarios precisam ser capazes de consultar, acessar e recuperar dados quase em
tempo real, sem saber como (por exemplo, formato) ou onde (por exemplo, centro
de dados) as informacdes estao armazenadas.

* Nao existe nenhuma norma internacional que torne os dados e metadados
geodésicos abertamente acessiveis, legiveis por maquina e interoperaveis para esses
mercados emergentes.

E necessario modernizar as normas para codificar e trocar dados geodésicos e

metadados.
TN STRONGER.
=/ TOGETHER.




Imagine...

Centros de
dados IGS

IGS Regional
O Centros de dados
O

Coordenador
do Centro de
Analise IGS

Centros de
Analise IGS

Centros de

Dados
4N globais STRONGER.
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Sistema de referéncia

4 )
00 0 o0 O o0 O
. J
. @ . .
Descubra Compartilhe v Combine Exiba
Rail Timing Sync
0.2% 0.1%
Surveying
4.5% g lead
Agriculture :
i + academia
i Maritime
1.1%
LBS r Aviation
53.2% — 109

Mais fortes. Juntos.
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GeodesiaML

GeodesyML
€ uma solucao para o fornecimento

eficiente de dados de
posicionamento (e metadados).

STRONGER.
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Ampliando a Lin%uagem de Marcacao

Geografica (GML

e O GML fornece um rico conjunto de objetos primitivos, como geometria,
sistema de referéncia de coordenadas, tempo, etc.

* Mas ndo normas detalhadas/especificas. Por exemplo, o GML ndo pode ser
usado para descrever tudo sobre um GNSS, VLBI, SLR, locais DORIS.

O padrao geodésico requer objetos como antena, receptor, cabo, ajustes, etc.

Os esquemas de aplicacao GML ampliam o GML para atender as necessidades
de uma comunidade especifica de interesse (por exemplo, SensorML,
GeoSciML, GeodesyML).

7SN STRONGER.
=/ TOGETHER.




Esquemas de aplicacoes GML

"If I have seen further than others, it is by standing
upon the shoulders of giants."

\ S \ % A

- |Isaac Newton

g

e Sistema de referéncia coordenado, tempo, unidade de medidas

Muitos fornecedores de software proprietario e de codigo aberto e

provedores de tecnologia de banco de dados oferecem suporte ao

GML. STRONGER.
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GeodesiaML

* O GeodesyML permite o acesso legivel por maquina através da Internet, ou
seja, para além do equipamento (geodésico) dedicado.

* A Australia e a Nova Zelandia criaram a Linguagem de Marca¢ao Geodésica
(GeodesyML)

 GeodesyML é uma forma padrao de descrever (codificar) e compartilhar
dados geodésicos e metadados em formato XML

e GeodesyML harmoniza a linguagem da geodesia — permite o mapeamento de
bancos de dados geodésicos em uma linguagem comum para troca de dados
com outros usuarios.

* GeodesyML é o esquema de aplicacao proposto para a Linguagem de
Marcacao Geografica (Norma ISO)

STRONGER.
TOGETHER.




International Organization for Standardization

ﬁSO 19136:2007

\"/

Grograohy Mank Up Linguage

)

+ GeodesyML (proposed GML Application Schema)

STRONGER.
TOGETHER.
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GeodesyML

\\ =7/

CDDIS
SCRIPPS
CODE
BKG

GA
DEWLP
BERN
1GS

ILRS

IVS

OEAFQmMODH*

Data
Providers

1 Web service
§ (+GeodesyML)
3] Data
§ Consumers
O
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GeodesyML

e Standard way to encode and exchange:
o GNSS related data and metadata
o Terrestrial observations
o Reference frames
o Adjustments
o Measurements
o Site
o Quality
o Local Ties

e Could extend GeodesyML for the other techniques SLR, VLBI, DORIS.

STRONGER.
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GeodesyML

* https://github.com/International-GNSS-Service/GeodesyML
 The current version is GeodesyML v0.4 (BETA)

 GeodesyML helps creating GNSS data and the associated metadata
standardised, discoverable, and interoperable

 GeodesyML is being used within the IGS to maintain site log
information

GeodesyML is used in Sweden to facilitate the bulk transfer of IGS site
log updates to the IGS.

* Everyone is welcome to use and contribute to GeodesyML

79N STRONGER.
=/ TOGETHER.



https://github.com/International-GNSS-Service/GeodesyML
https://github.com/International-GNSS-Service/GeodesyML
https://github.com/International-GNSS-Service/GeodesyML
https://github.com/International-GNSS-Service/GeodesyML
https://github.com/International-GNSS-Service/GeodesyML
https://github.com/International-GNSS-Service/GeodesyML

Gerenciador de registros do site IGS

 https://github.com/International-GNSS-Service/SLM

O Site Log Manager (SLM) é uma estrutura web para gerenciar metadados de estacdes
terrestres GNSS. O SLM é mantido pelo Servico Internacional GNSS e é licenciado
gratuitamente para uso geral sob a Licenca MIT. O SLM é implementado em Python e
JavaScript usando a estrutura web Django.

" Site Log Manager 2.0

1GS
768 Stations

P
= | Alerts Activity Log
KZN200RUS
(| 22az00usa & Welcome to SLM 2.0! ( =
) ) | paeJookor [FEEY
' ARA300USA The new and improved 1GS Site Log Manager 2.0 (SLM 2.0)
is now available! For a detailed guide on the new system DAEJOOKOR m Pressure Sensor
' ARA400USA A and what changed, please visit https://sim.igs.org/help. If

you have any guestions or concerns, please contact the...

DAEJOOKOR [[[ZZY Pressure Sensor
paEJ00KOR [[EEGY Temperature Sensor

DAEJOOKOR [[EZY Temperature Sensor

l AARAQOUSA
' ABMF00GLP

' ABPO0OMDG
DAEJOOKOR [[EZ Temperature Sensor

nnnnnnnn =X Humidity Sensor
| paEJOOKOR [[[EZY Humidity Sensor

DAEJOOKOR Delete Temperature Sensor

' AC2300UsA

AC2400USA

acsooousa @ A

' ACRGO0GHA

DAEJOOKOR Delete Pressure Sensor
ADE100AUS

DAEJOOKOR Delete Humidity Sensor

Ann400UsA [T Receiver
' ADIS00ETH '

e\ e e STRONGER.
=) (e |- TOGETHER.
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WIZ300DEU Receiver
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' ADE200AUS



https://github.com/International-GNSS-Service/SLM
https://github.com/International-GNSS-Service/SLM
https://github.com/International-GNSS-Service/SLM
https://github.com/International-GNSS-Service/SLM
https://github.com/International-GNSS-Service/SLM
https://github.com/International-GNSS-Service/SLM

International standards bodies

* International Organization for Standardization (ISO), https://www.iso.org

* Open Geospatial Consortium (OGC), https://www.ogc.org $ Ssthatial

Consortium

* International Hydrographic Organization (IHO), https://iho.int

International
Hydrographic
Organization

*  World Wide Web Consortium (W3C), https://www.w3.org Ws(.,
o/
* |Internet Engineering Task Force (IETF), https://www.ietf.org Word Wide Web Consortium — A VN —
. . ] 1 E T F
* American Society for Photogrammetry and Remote Sensing (ASPRS),
https://www.asprs.org ‘ﬁﬁ as r ITSFEanr‘\n“?ETlmsésgloEsgATmL
= 5P “

* Geoscience and Remote Sensing Society (GRSS) of the Institute of Electrical
and Electronic Engineers (IEEE), https://www.grss-ieee.org

2N, STRONGER.
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https://www.iso.org/
https://www.ogc.org/
https://iho.int/
https://www.w3.org/
https://www.ietf.org/
https://www.asprs.org/
https://www.grss-ieee.org/
https://www.grss-ieee.org/
https://www.grss-ieee.org/

International bodies that decide on relevant

standards for geodesy

* BIPM, Bureau International de Poids et Mesures?
(International Bureau of Weights and Measures)

* CODATA, Committee on Data for Science and Technology?

* UN-GGIM, United Nations Committee of Experts on Global Geospatial Information
Management?

* UGG, International Union of Geodesy and Geophysics*

* |AU, International Astronomical Union>
o Commission A3 “Fundamental Standards”>
o The IAU’s Standards of Fundamental Astronomy (SOFA)®

* |AG, International Association of Geodesy’

N STRONGER.
TOGETHER.




2. Normas ISO 2.1 0 que é a ISO?

2.2 Localizacoes geograficas e
coordenadas(ISO 6709, ISO 19111, ISO
19161)

2.4 Metadados (ISO 19115)
2.5 Registro de dados (ISO 19127, ISO

4 o~ A e



O que é a ISO?

* A Organizagao Internacional de Normalizagao (ISO) é uma organizacao internacional independente e
nao governamental fundada em 1947, que atualmente reldne 169 organismos nacionais de
normalizacdo (em 2023)!

* Asnormas ISO sao diretrizes e especificagdes internacionalmente reconhecidas desenvolvidas pela ISO.
S3o “a férmula que descreve a melhor maneira de fazer algo”?

* Comité Técnico ISO 211 (ISO/TC 211)?

)

o

uHwN e

Desenvolve normas para informacao geografica e geomatica

Especifica métodos, ferramentas e servicos para gerenciamento de dados, incluindo aquisicao, processamento, analise, acesso,
publicacao e transferéncia de dados entre diferentes usuarios e sistemas

Links para normas apropriadas para tecnologia da informagdo e dados
Proporciona uma estrutura para o desenvolvimento de aplicagdes especificas do setor utilizando dados geograficos
Sob a responsabilidade direta da ISO/TC 21134

= 100 normas publicadas®

» 28 estdo em desenvolvimento®

Organizagdo Internacional de Normalizagdo. “ISO - Organizag&o Internacional de Normalizagdo.” ISO, https://www.iso.org/home.html. Acessado em 9 de janeiro de 2025. S I R 0 N G E R .

1SO/TC 211. “ISO/TC 211 Informagdo geografica/Geomatica” 1SO, https://committee.iso.org/home/tc211. Acessado em 9 de janeiro de 2025.
I1SO/TC 211. “ISO/TC 211 Informagdo geografica/Geomatica. Projetos" ISO, https://committee.iso.org/sites/tc211/home/projects.html. Acessado em 21 de janeiro de 2025.
Organizagéo Internacional de Normalizagdo. “ISO/TC 211 Informagdo geografica/Geomdtica.” 1SO, https://www.iso.org/committee/54904.html. Acessado em 21 de janeiro de 2025. °

Organizagdo Internacional de Normalizagdo. “Normas da ISO/TC 211 Informag&o geografica/Geomatica. Catalogo.” I1SO, https://www.iso.org/committee/54904/x/catalogue/p/1/u/0/w/0/d/0. Acessado em 21 de janeiro de 2025.
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ISO19111 para referenciamento de

coordenadas

ISO 19111:2019 “Informacdo geografica — Referenciamento por coordenadas”, https://www.iso.org/standard/74039.html.

Esta norma inclui um esquema conceitual (ou seja, uma estrutura organizada ou um desenho técnico) para descrever o referenciamento por
coordenadas. Define os elementos necessarios para determinar sistemas de referéncia de coordenadas (CRS)?, incluindo os repositérios de dados?
e um sistema de coordenadas, e fornece uma descricao das operacgdes, tais como transformacao ou conversao, entre dois CRS diferentes.

Conjunto de coordenadas
conjunto de posicdes de
ponto Unico

referenciado a

“Fonte” CRS

* repositorio de dados
XX conhecido

* sistema de
coordenadas XX

Coordenar operagoes

A transformacao
funciona no CRS
através da
traducgao AX, AY,
AZ, rotagao rX, ry,
rZ, e um fator de
escalal

A conversao altera as

coordenadas mantendo o

(por exemplo, eixos

elipsoidais). Exemplo
de conversdo: mapeamento

2z, Z;
X/ 0y 0, .
I \ : Conjunto de coordenadas
Yo conjunto de posi¢des de
O >'Q 4o
< e ponto Unico
Xu ¥
‘._.jd'b\o

referenciado a

CRS “derivado”

* Transformacdo: novo (derivado)
repositorio de dados, conhecido
sistema de coordenadas YY

* Conversao: repositorio de dados

conhecido incoidai .
de coordenadas elipsoidais XX herdado, sistema de
para coordenadas cartesianas coordenadas YY conhecido
usando uma projecao
cartografica
1. Sistema de referéncia de coordenadas (CRS) é um sistema de coordenadas relacionado a um objeto (por exemplo, a Terra) por um repositério de dados ou um sistema de referéncia. Em outras palavras, é uma estrutura para mapear as localizaces geograficas da Terra e vice-versa, para relacionar mapas com localizacées reais na

Outras referéncias utilizadas

2025

2. Sistemas de referéncia de coordenadas GIS, https://www.youtube.com/watch?v=WWp1k0SIMUU, Acessado em 31 de janeiro de 2025.

superficie da Terra. Abrange um sistema de coordenadas, um repositério de dados ou um sistema de referéncia, unidades e operagées de coordenadas. Referéncias: “Introducio aos Sistemas de Referéncia de Coordenadas”, https://www.earthdatascience.org/courses/earth-analytics/spatial-data-r/intro-to-coordinate-reference-
systems/; 1SO 19111:2019 “Informag&o geogréfica— Referenciamento por coordenadas”, https://www.iso.org/standard/74039.html.
2. Os termos “repositérios de dados” e “sistema de referéncia” sio usados de forma intercambiavel, de acordo com as notagées ISO modernas. Para mais detalhes, consulte 1SO 19111:2019 “Informago geografica — Referenciamento por coordenadas”, https://www.iso.org/standard/74039.html.

1. 0 esquema foi retirado de: Agéncia Nacional de Inteligéncia Geoespacial. “Departamento de Defesa, Sistema Geodésico Mundial 1984, sua defini¢do e relagdes com os sistemas geodésicos locais.” Agéncia Nacional de Inteligéncia Geoespacial, https://earth-info.nga.mil/php/download.php?file=coord-wgs84 Acessado em 25 de janeiro de

3. Nedeljkovi¢ Z. e Sekuli¢ A.: Conceito de sistemas de coordenadas espaciais, sua defini¢do e implementagdo como pré-requisito em aplicacdes geoespaciais. Glasnik Srpskog geografskog drustva, 95(4), pp.77-102, https://doi.org/10.2298/GSGD1504077N, 2015.


https://www.iso.org/standard/74039.html
https://www.iso.org/standard/74039.html
https://earth-info.nga.mil/php/download.php?file=coord-wgs84
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ISO 19161-1, 19161-2 para identificacao de ITRS e

estagﬁes terrestres

ISO 19161-1:2020 “Informacgao geografica — Referéncias geodésicas — Parte 1: Sistema de referéncia terrestre internacional
(ITRS)”, https://www.iso.org/standard/70655.html.

* Estabelece normas sobre como “concretizar” o ITRS de acordo com diferentes categorias (por exemplo, geral, primaria,
secundaria) e finalidades pretendidas.

(em desenvolvimento, aprovado)
ISO 19161-2 “Informacgao geografica — Referéncias geodésicas — Parte 2:
Identificagdo Unica de esta¢Oes geodésicas terrestres”,

https://www.iso.org/standard/89134.html#lifecycle. usualmente o pais 100=Franca
* Os 2 digitos seguintes indicam o

numero do local dentro do pais

Numero DOMES?: 10002MO006
* Os primeiros 3 digitos indicam a area,

* Moderniza o método para identificacao Unica de estacdes geodésicas
terrestres substituindo o sistema de numeracao existente do Diretdrio de

- . 02=Grasse
Locais MERIT! (DOMES). L
* Aletra seguinte indica o ponto de
e Contribui para a interoperabilidade entre os varios Sistemas Globais de rastreamento “M” para monumentos
Navegagdo por Satélite (GNSS). \ +  0s Ultimos 3 digitos representam um
* Apoia as a¢bes do Gerenciamento Global de Informagdo Geoespacial das numero sequencial de ponto 006 € a
Nag¢des Unidas (UN-GGIM) sobre o sistema de referéncia geodésico global. marca GPS Pillar/latdo \
T ins, 6. A e 1. husller (1536, hotagao da Tora & 0 Sstema de Referéncia Tenresire Eos Tran. AGU, €7(31, 601605, do10.07/£ 08 1031000601, ST RO N G E R .

Wilkins, G.A., Mueller, 1.1. (1986), Sobre a rotagdo da Terra e o sistema de referéncia terrestre. Bull. Geodésico 60, 85-100,

https://doi.org/10.1007/BF02519356.
2. ITRF. “Descrigdo do sistema de numeragdo DOMES.” Rede ITRF, https://itrf.ign.fr/en/network/domes/description. Acessado em 26 de janeiro de 2025.
L]
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ISO 19115-1 standards for metadata in data cataloguing

ISO 19115-1:2014 “Geographic information
— Metadata — Part 1: Fundamentals”,
https://www.iso.org/standard/53798.html.

* Identifies the metadata required to
describe digital geographic information
and services.

* Introduces terminology and definitions,
metadata classification (mandatory,
conditional?, optional).

* Defines the minimum set of metadata
attributes (e.g., extent, quality, temporal
and spatial characteristics), required to
serve most metadata applications (e.g.,
data access, data transfer).

“Conditional” may become “mandatory” based on the values of other elements.
Labetski, A., Kumar, K., Ledoux, H. et al. A metadata ADE for CityGML. Open geospatial data, softw.
stand. 3, 16 (2018). https://doi.org/10.1186/s40965-018-0057-4.

Metadata element Obligation Comment

Metadata reference Optional Unique identifier for the

information metadata.

Resource title Mandatory Title by which the
resource is known.

Resource reference Optional A date which is used to

data help identify the resource.

Resource identifier Optional Unique identifier for the
resource.

Resource point of Optional Name of the person,

contact position, or organisation
responsible for the
resource.

Geographic location Conditional Geographic description of
coordinates
(latitude/longitude) which
describes the location of
the resource.

Resource language Conditional The language and
character set used in the
resource.

Resource topic Conditional A selection of the 20

category elements in the
MD_TopicCategory
enumeration which
describe the topic of the
resource.

Spatial resolution Optional The nominal scale

and/or/spatial resolution
of the resource.

Metadata element Obligation Comment

Resource type Conditional Aresource code
identifying the type of
resource.

Resource abstract Mandatory A brief description of the
content of the resource.

Extent information for Optional The temporal or vertical

the dataset extent of the resource.

(additional)

Resource lineage Optional A description of the
source(s) and production
process(es) used in
producing the resource.

Resource on-line Link Optional Link (URL) in the metadata
for the resource.

Keywords Optional Words or phrases
describing the resource to
be indexed and searched.

Constraints on Optional Restrictions on the access

resource access and and use of the resources.

use

Metadata date stamp Mandatory Reference date(s) for the
metadata, especially
creation.

Metadata point of Mandatory The party responsible for

contact the metadata.
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As an example, Table F.1 “Metadata for the discovery of geographic datasets and series” from ISO

19115-1:2014 is shown?2.
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https://www.iso.org/standard/53798.html

ISO 19115-2 standards for
metadata during data processing

ISO 19115-2:2019 “Geographic information -
Metadata — Part 2: Extensions for acquisition and
processing”,
https://www.iso.org/obp/ui/en/#iso:std:is0:19115:-
2:ed-2:vl:en.

e Extends SO 19115-1 by introducing additional
metadata required for acquisition and processing
of digital geographic resources, e.g., for imagery.

e Describes properties of numerical methods and
computational procedures used to derive
geographic information.

* Provides standards for metadata acquisition and
processing through XML encoding.

1. 1SO 19115-2:2019 “Geographic Information — Metadata — Part 2: Extensions for Imagery and Gridded Data”,
https://cdn.standards.iteh.ai/samples/67039/9eced1675a0748d392621dd2798091cb/I1SO-19115-2-2019.pdf. Accessed January 26, 2025.

2. National Coastal Data Development Center, National Oceanographic Data Center, National Oceanic and Atmospheric Administration. "ISO 19115-2: Geographic
information — Metadata Part 2: Extensions for imagery and gridded data. Guide to implementing 1ISO 19115-2:2009(E), the North American Profile (NAP), and
1SO 19110 Feature Catalogue”, 2012.
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Metadata

(MI_Metadata)

Root element that contains information about the
metadata itself

Spatial Representation Information

(gmd:spatialRepresentationinfo)

Information about the geospatial representation of a
resource

Reference System Information

(gmd:referenceSysteminfo)

Infarmation about the spatial and tempaoral
reference systems used in the resource

Metadata Extension Information

(gmd:metadataExtensioninfo)

Information about user specified extensions to the
metadata standard used to describe the resource

Identification Information

(gmd:identificationInfo)

Infarmation required to uniquely identify a resource
Of resources

Content Information

(gmd:contentinfo)

Information about the physical parameters and
other attributes contained in a resource

Distribution Information

(gmd:distributioninfo)

Information about who makes a resource available
and how to get it

Data Quality Information

(gmd:dataQualityinfo)

Infarmation about the quality and lineage (including
processing steps and sources) of a resource

Partrayal Catalogue Information

(gmd:portrayalCataloguelnfo)

Information identifying portrayal catalogues used for
the resource

Metadata Constraint Information

(gmd:metadataConstraints)

Information about constraints on the use of the
metadata and the resource it describes

Application Schema Information

(gmd:applicationSchemalnfo)

Information about the application schema used to
build a dataset

Metadata Maintenance Information

(gmd:metadataMaintenancelnfa)

Information about maintenance of the metadata and
the resource it describes

Acquisition Information

(gmi:acquisitioninformation)

Information about instruments, platforms,
operations and other info of data acquisition (only
MI_Metadata)

Metadata packages of ISO 19115-1:201912



https://www.iso.org/obp/ui/en/#iso:std:iso:19115:-2:ed-2:v1:en
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ISO 19115-3 standards for metadata XML encoding

. « .
ISO 19115-3:2023 Geographlc <gmd:MD_Metadata xmlns:gmd="http://www.isotc21l.org/2085/gmd"
information — Metadata — Part 3: xmlns:gco="http://www.isotc211.0rg/2005/gco"

. . xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
XML SChema Implementatlon for xsi:schemalocation="http://www.isotc211l.0rg/2005/gmd

fundamental COHCEPtS", http://schemas.opengis.net/iso0/19115/-3/20816/gmd/gmd.xsd">
https://www.iso.org/obp/ui/en/#is <gmd:fileldentifier>

. e LA, . . <gco:CharacterString>unique-identifier-12345</gco:CharacterString>
0:5td:is0:19115:-3:ed-1:v1:en. </gmd: fileIdentifiers

<gmd:language>
<gco:CharacterString>eng</gco:CharacterString>

* Describes the implementation

of ISO 19115-1 and ISO 19115-2 </gmd:language>
in an integrated XML (for data <Emd L
d f f <gmd:MD_CharacterSetCode
storage and trans er) ormat. codelist="http://www.isotc211l.0rg/20085/resources/codelist.xml#MD_CharacterSetCode"

codelListValue="utf8"/>

* Provides a standardised way to </gnd: charactersets

encode and exchange metadata <gmd:hierarchylLevel>
for geographic information in a <gmd:MD_ScopeCode
|. . codelist="http://www.isotc211.0org/2085/resources/codelist.xml#MD_ScopeCode"
client-server environment, codelLstValue Summm—
exemplified by the World Wide </gmd:hierarchylevel>

<gmd:dateStamp>
<gco:Date>2025-01-26</gco:Date>
</gmd:dateStamp>

</gnd:MD_Metadata> STRONGER.
TOGETHER.

Web (www).
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Key definitions: Register, registry, registration

From ISO 19135-1:2015 “Geographic information — Procedures for item
registration”, https://www.iso.org/standard/54721.html

* Register is a set of files containing identifiers assigned to items, along with
descriptions of the attributes associated with those items

* Registry is an “information system?! on which a register is maintained”.

e Registration is an assignment of a permanent, unique, and unambiguous
identifier to an item.

V —//‘ ’Q . . . . . . . . . . . . . . . . . » . .
N.GG('G’ 1.  Information system is a system that manages communication (i.e., information exchange) along with information processing. Source: International Organization for Standardization. ”ISO 5127:2017(en)
V U/ / v Information and Documentation — Foundation and Vocabulary”. 2nd ed., https://www.iso.org/obp/ui/en/#iso:std:is0:5127:ed-2:v1:en. Accessed 20 Januar y 2025.
N\= TOGETHER
“ o p .
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https://www.iso.org/standard/54721.html

ISO 19135 for registering geographic information items

ISO 19135-1:2015 “Geographic information — arer Qualifier " _
Procedures for item registration”, | Register Owner | fejegator qualifiedBy - |submitting Organization EXE’:;’:IVG
https://www.iso.org/standard/54721.html| 1| appointer | 1.+ | submitter
* Describes procedures for establishing, o e e e B
. L. . . ) appointedBy | 1..* 1..* | delegatedBy
maintaining, and publishing registers of - ,
L . decisionAuthority 1 ) receive Management
geographic information. ControlBody (™ sionRequester | 0o Manager contentManager Level
1.%*
. o epeye . 1 tentControll 1 1. | systemManager
» Defines roles and responsibilities in the comenonTeEr enaser
management of registers. Registry Manager
* Provides register classification. S e B ks R -
. controlled | 1 . system | 1..*
* Specifies elements that are necessary to . - Deﬁ’_‘ggge”t
manage the registration of items assigned e L L Registry
tO geographic information' usedBy | 1..* content | 1..* 1 | storedOn1..* | accessedBy
1.7 ) 1.7 User Level
Register User
user accessor
150 19135-1:2015 “Geographic infarmation — Procedures for item registration”, Roles in the management of a register and relationships between them according to ISO
https://cdn.standards.iteh.ai/samples/54721/f508c246f1e84056a1b367e9855bd8ff/ISO-19135-1- 19135_120151

2015.pdf. Accessed January 26, 2025.
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Registro Geodésico ISO (ISOGR)

https://geodetic.isotc211.org

/TR
1SO
NS

* Mantido pelo Comité Técnico da ISO sobre informacao geografica/geomatica
(ISO/TC 211)

* O objetivo principal é servir como fonte autorizada para sistemas de referéncia
e parametros de transformacao.

o As informacdes contidas no ISOGR foram inseridas diretamente ou
aprovadas pelas agéncias responsaveis pela definicao e manutencao dos
sistemas de referéncia e transformacoes.

o Serve como fonte autorizada para outros registros (por exemplo, EPSG).

o Nao se destina a competir com outros registros, mas sim a complementa-

N STRONGER.
=/ TOGETHER.




ISO 19127 Registro geodésico

ISO 19127:2019 “Informacgao geografica —
Registro geodésico”,
https://www.iso.org/standard/67252.html

e Especificar os elementos de dados exigidos no
registro geodésico, de acordo com ISO
19111:2007 “Referéncia espacial por
coordenadas” e ISO 19135-1:2015
“Procedimentos para registro de itens”.

* Define o gerenciamento e as operacdes do
registro geodésico ISO, incluindo funcoes,
responsabilidades, regras e procedimentos.

Exemplo de um registro geodésico: Registro
Geodésico ISO (ISOGR), https://geodetic-
vl.isotc21l.org

* Banco de dados estruturado de sistemas
de referéncia de coordenadas (CRS) e suas
transformacoes

[ Welcome
=] = 150 Geodetic Register

= = Coordinate Reference Systems
[ Compound CRS
[ Engineering CRS
[ Geodetic CRS
[0 Projected CRS
[ Vertical CRS

=] = Coordinate Systems
[ Cartesian Coordinate System
[ Ellipsoidal Coordinate System
[ Spherical Coordinate System
[ Vertical Coordinate Systemn
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= = Datums
5 Engineering Datum
[T Geodetic Datum
[ Vertical Datum
[=] = Coordinate Operations
[ Concatenated Operation
[0 Conversion
[ Transformation
= = Other
[0 Coordinate System Axis
[ Ellipsoid
[T Coordinate Operation Method
[T Coordinate Operation Parameter
[1 Prime Meridian
[ Unit of Measurement

Fonte: https://geodetic-vl.isotc211.org
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ISOGR usage

Former ISOGR registry platform had

o Over 10 000 users since public
release in 2019

o Over 10 000 page views per year

o Usage increased significantly in
2023

o Nearly half are now returning
(regular) users

Registry migrated to a new platform in 2024

o More efficient for operation in the AWS cloud

o Will commence usage tracking again

Users Returning Pageviews

Jun-Nov 2019 681 14% 441

Dec-Jun 2020 890 13% 6507

Jun-Nov 2020 964 15% 11826

Dec-Jun 2021 1158 24% 6932

Jun-Nov 2021 1412 14% 4960

Dec-May 2022 889 -37% 2980

Jun-Dec 2022 1,128 27% 4755

Dec-May 2023 895 -20% 5010

Jun-Dec 2023 1,300 45% 6691
STRONGER.
TOGETHER.




SRS

Registro EPSG

_swaw OSSR
o L | |\ S
sRR N Illl“‘““\

S naeB g ety
- “Y“‘ \““ “. , ;

https://epsg.org/

\3 Wee?
* Grupo Europeu de Pesquisa sobre Petroleo (EPSG) E PS G
o Registro online

GEODETIC PARAMETER DATASET

o Armazena dados, possui uma interface grafica de usuario (GUI) e uma interf T
programacao de aplicativos (API)

o Os dados sao armazenados em um modelo de dados que implementa a norma ISO 19111.

* Banco de dados EPSG
o Conjunto de dados de parametros geodésicos EPSG — os dados no registro EPSG

o O conjunto de dados contém definicoes de sistemas de referéncia de coordenadas e
transformacdes de coordenadas que podem ser globais, regionais, nacionais ou locais.

o Uma das opc¢des de exportacao do conjunto de dados, MS Access usado como transportador

o Exportacao de conjuntos de dados também disponivel como scripts MySQL, Oracle ou
PostgreSQL

V U-N/ . , . e A . N ’y e
W 54?1/ o O conjunto de dados é mantido pelo Subcomité de Geodesia do Comité de Geomatica do IOGP



Visao geral da normalizac¢ao ISO

Beneficios Déficits

* Reconhecido mundialmente « Alto custo de implementacdo e

 Em conformidade com os requisitos legais e regulamentares manutenc¢ao

* Aumenta a eficiéncia operacional * Processo de implementacao demorado
* Reduz os riscos e 0s custos operacionais e Burocracia pesada

 Melhora a qualidade dos produtos e servicos geodésicos Requer conhecimentos especializados
 Aumenta a compatibilidade do sistema com outros setores Requer compromisso continuo para
 Melhora a descoberta de dados manter os padroes

 Melhora a sustentabilidade do sistema

4N STRONGER.
=/ TOGETHER.
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3. Normas OGC 3.1 0 que é a OGC?

3.2 Tipos de normas OGC

3.3 Compatibilidade com as normze
OGC e ISO



O que é a OGC?

Open
Geospatial

, Consortium
* A Open Geospatial Consortium (OGC) é uma organizac¢ao internacional

sem fins lucrativos, voluntaria, de adesao aberta e normas consensuais,

fundada em 1994.
* A missao da OGC é desenvolver gratuitamente normas que “permitam a interoperabilidade? e a integracado

perfeita de informacdes geoespaciais, software de geoprocessamento e servicos geoespaciais”?

* As normas OGC s3o documentos técnicos reconhecidos internacionalmente, desenvolvidos pela OGC, que
descrevem especificacdes e protocolos para garantir a interoperabilidade ideal de diferentes sistemas
geoespaciais?

* AOGCtem

o mais de 500 membros, incluindo fornecedores, agéncias governamentais, universidades e instituicdes de
pesquisa (em 2017)3

o Mais de 50 normas*°

®* A OGC coopera estreitamente com a ISO e outras organizacdes de desenvolvimento de normas

1. Interoperabilidade é a capacidade de dois ou mais componentes ou servigos trocarem e utilizarem mutuamente informagdes sem afetar sua funcionalidade ou desempenho. A interoperabilidade implica a integragdo e a compatibilidade desses componentes
ou servigos (por exemplo, dispositivos geodésicos, formatos de dados, normas). Fonte: Organizagdo Internacional de Normalizagdo. “ISO/IEC TR 15944-14:2020 Tecnologia da informagdo — Visdo operacional dos negécios — Parte 14: Modelo de referéncia

Open-edi e arquitetura de computagdo em nuvem.” 12 ed., https://www.iso.org/standard/73177.html. Acessado em 4 de fevereiro de 2025.
Consoércio Geoespacial Aberto. “OGC - Open Geospatial Consortium.”, https://www.ogc.org/. Acessado em 9 de janeiro de 2025. °

Bermudez, L. “Novas fronteiras em padrdes abertos para a ciéncia geoespacial.”, Ciéncia da Informagdo Geoespacial, 20(2), 126-133. https://doi.org/10.1080/10095020.2017.1325613, 2017.

Simmons, S. “OGC e a relevancia das normas para questdes ambientais.” Consdrcio Geoespacial Aberto. https://www.landcareresearch.co.nz/assets/Events/Link-series/OGC_relevance_standards_environmental_matters.pdf, 2017.
Consércio Geoespacial Aberto. “Progresso das Normas Oficiais da OGC”, https://portal.ogc.org/public_ogc/standards/standards workflow.php?bg=1. Acessado em 7 de fevereiro de 2025. I 0 G E I H E R
L]
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https://doi.org/10.1080/10095020.2017.1325613
https://portal.ogc.org/public_ogc/standards/standards_workflow.php?bg=1

Functional areas of OGC standards’’

Data Containers Discovery Publish-Subscribe, Syndication & Context
S CUELWTEI - Standards to store and retrieve geospatial data and » Standards to search for geospatial data, services, and » Standards to ensure efficient distribution of geospatial
with geospatial information (e.g., imagery, raster maps, related information objects data, definipg how prc_)viders_ (_:an.publish updates and
users tabular data) - E.g., Catalogue Service, Ordering Services Framework how subscribers receive notifications
+ E.g., GeoPackage, OGC netCDF standards suite for Earth Observation Products, OpenSearch E.g., Publish/Subscribe, GeoRSS
OGC APIs34 Services
Web . . . . . .
features + Standards to simplify access, usage and sharing of geospatial data and services via + Standards to access, share, and process geospatial data over the web, based on
(interface) modern web development practices older web development practices (e.g., HyperText Transfer Protocol (HTTP)
E.g., OGC API — Maps, OGC API — Processes, OGC API - Environmental Data + E.g., Web Coverage Service, Web Map Service (WMS), Web Processing Service
Retrieval (WPS), Coordinate Transformation Service
Data Models and Encodings — General Data Models and Encodings — Domain Specific
Data Standards to organise information sent by a service provider or produced by software Standards to organise information by defining geospatial data structures and their
(encoding) Convert geospatial content into an encoding format shareable across different systems relationships
E.g., Geography Markup Language (GML), Geodetic data Grid eXchange Format Facilitate information exchange within a specific domain across different systems
(GGXF), EO Dataset Metadata GeoJSON(-LD). E.g., CityGML, OGC WaterML, OGC LandInfra / InfraGML
Sensor Sensors Standards to access sensors that are connected to the Web or + E.g., Sensor Model Language (SensorML), Sensor Observations
web?® the Internet of Things (e.g., environmental monitoring devices) Service (SOS), Sensor Model Language (SensorML)
OGC Abstract Foundation and semantics to develop OGC standards, e.g., open interfaces and protocols are built and referenced against the Abstract Specification
basis SpeC|f|cat|on6 Specific set of abstract models grouped into several topic volumes (e.g., Space and Time, Metadata and Quality, Services and Interfaces)
1. Open Geospatial Consortium. “Publications”, https://www.ogc.org/publications/. Accessed February 7, 2025.
2. Huang, M., Fan, X., Jian, H., Zhang, H., Guo, L., and Di, L.: Bibliometric Analysis of OGC Specifications between 1994 and 2020 Based on Web of Science (WoS), ISPRS Int. J. Geo-Inf., 11, 251, https://doi.org/10.3390/ijgi11040251, 2022.
3. Application programming interface (API) — a set of methods, functions, protocols, routines, or commands that application software uses, along with programming language facilities, to invoke services (e.g., web-based systems). In other words, an APl is a set of rules and specifications that software programs can follow to communicate with each other, enabling the integration of various services and

functionalities. Source: ISO/TS 23029:2020 “Web-service-based application programming interface (WAPI) in financial services”, https://www.iso.org/obp/ui/#iso:std:iso:ts:23029:ed-1:v1:en. Accessed February 5, 2025.
4. Open Geospatial Consortium. “OGC API Standard”, https://ogcapi.ogc.org/. Accessed February 5, 2025.

5. A sensor network is a computer accessible network of multiple spatially distributed devices using sensors to monitor conditions at different locations (e.g., temperature, vibration, pressure). A sensor web refers to World Wide Web (web) accessible sensor networks and archived sensor data that can be discovered and accessed via standard protocols and APIs. Source: Open Geospatial Consortium.
"OGC Sensor Web Enablement: Overview And High Level Architecture. SWE White Paper”, http://www.opengis.net/doc/wp/swe-high-level-architecture, 2013.

6. Open Geospatial Consortium. "OGC Abstract Specification Topic 0 - Overview", http://www.opengis.net/doc/AS/topic-0/9.0, 2020.
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Other types of OGC documents

Best Practices

Describe the use of OGC standards to address domain-specific topics or solve interoperability challenge; they also may
describe implemented extensions to OGC standards. These documents are an official OGC position, i.e., endorsed by the
OGC Members

Community Practices

Describe standards, specifications, or technologies that address interoperability requirements in geospatial and related
communities, but were developed outside of OGC

Discussion Papers

Present topics or technology issues being considered in the Working Groups of the OGC Technical Committee, promoting
new interoperability concepts within the geospatial industry. These papers do not represent the official position of the
Open Geospatial Consortium

Technical Papers

Address technology issues relevant to OGC Members and the broader geospatial community. They provide essential
background to highlight and predict trends and are intended to guide future developments

Guidance documents
Provide informative guidance on the development of OGC documents and products

The slide is developed based on the following literature:

1.
2.

Open Geospatial Consortium. “Other Publications”, https://www.ogc.org/other-publications/. Accessed February 7, 2025.
Reed, C. “OGC Standards: Enabling the Geospatial Web”. In Advances in Web-Based GIS, Mapping Services and Applications, edited by L. Songnian, S. Dragicevic, and B.Veenendaal, 327-348. London: CRC Press, 2011.
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OGC and ISO compatibility

STANDARDS TYPE

Coordinate
referencing standards

Standards for
describing and
representing
geographical locations
in coordinate systems

Data structure
standards

Standards to represent
and manage coverage
data consistently across
different applications

OGC STANDARD

OGC Abstract Specification Topic 2:
Referencing by coordinates,
http://www.opengis.net/doc/AS/topic-2/5.0

ISO STANDARD

ISO 19111:2019 Geographic information — Referencing by
coordinates,
https://www.iso.org/obp/ui/en/#iso:std:iso:19111:ed-3:v1:en

Geographic information — Well-known text
representation of coordinate reference
systems, http://www.opengis.net/doc/is/crs-

ISO 19162:2019 Geographic information — Well-known text
representation of coordinate reference systems,
https://www.iso.org/obp/ui/en/#iso:std:is0:19162:ed-2:v1:en

wkt/2.1.11

OGC Abstract Specification Topic 6:
Schema for Coverage Geometry and
Functions — Part 1: Fundamentals,
http://www.opengis.net/doc/AS/Topic-
6.1/2.0

OGC Coverage Implementation Schema,
http://www.opengis.net/doc/IS/cis/1.1
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ISO 19123-1:2023 Geographic information — Schema for
coverage geometry and functions — Part 1: Fundamentals,
https://www.iso.org/obp/ui/en/#iso:std:is0:19123:-1:ed-

1:v1:en

ISO 19123-2:2018 Geographic information — Schema for
coverage geometry and functions — Part 2: Coverage
implementation schema,
https://www.iso.org/obp/ui/en/#iso:std:is0:19123:-2:ed-

1:v1:en
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OGC and ISO compatibility

STANDARDS TYPE

Data encoding standard

Standards for the XML Schema
syntax, mechanisms, and
conventions to transport and store
geographic information

Service and interface standards

Standards for interacting with
different services to discover,
access, or process geographic
information

OGC STANDARD

Geography Markup Language (GML),
https://www.ogc.org/publications/standar
d/gml/

OGC API| — Features,
https://www.ogc.org/publications/standar
d/ogcapi-features/

OGC Web Map Service (WMS),
https://www.ogc.org/publications/standar
d/wms/

OGC Web Feature Service (WFS),
https://www.ogc.org/de/publications/stan
dard/wfs/
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ISO STANDARD

ISO 19136-1:2020Geographic information —
Geography Markup Language (GML) — Part 1:
Fundamentals,
https://www.iso.org/obp/ui/en/#iso:std:is0:19136:-1:ed-
1:vi:en

ISO 19168-1:2025 Geographic information —
Geospatial API for features — Part 1: Core,
https://www.iso.org/obp/ui/en/#iso:std:is0:19168:-1:ed-
2:vl:en

ISO 19128:2005 Geographic information — Web map
server interface,
https://www.iso.org/obp/ui/en/#iso:std:is0:19128:ed-

1:v1:en

ISO 19142:2010 Geographic information — Web
Feature Service,
https://www.iso.org/obp/ui/en/#iso:std:iso0:19142:ed-

1:v1:en
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4. Outras praticas de normalizacao

4.1 Formatos geodésicos
4.2 INSPIRE
4.3 Sl e constantes fisicas

4.4 Principios FAIR para o gerenciamento
de dados



Selecao de formatos de dados e metadados GNSS

Informacgoes sobre formatos/padroes

SSR v1.0 O formato IGS State Space Representation (SSR) é um padrdo aberto para a divulgacdo de produtos em tempo real para apoiar o Servico em Tempo Real do IGS e a
comunidade em geral. As mensagens suportam multi-GNSS e incluem correcdes para drbitas, relédgios, DCBs, desvios de fase e atrasos ionosféricos.

RINEX v. 4.02 O RINEX 4.02 (2024) é uma atualizacdo do documento de formato que introduz a resolucdo de picossegundos na marcacao de tempo das observagdes, bem como
novas mensagens de navegacado para NavIC L1 e GLONASS L1 e L3 CDMA. Além disso, foram introduzidos subtipos de mensagens de navegacao para suportar modelos ION duplos
disponiveis para os sistemas QZSS e NavIC. Foram introduzidas altera¢des editoriais adicionais para melhorar a clareza.

SINEX Solucdes de posicdo e velocidade da estacao
Versao sp3 d Solucdes de drbita GNSS e SBAS
Versao sp3 c Solucdes orbitais GPS e GLONASS

erp Arquivos de parametros de rotacao da Terra

relégio RINEX 3.04 solucdes para estacdes e reldgios de satélite

Bias-SINEX V1.00 Vieses de cddigo e fase GNSS para satélites e estacbes

IONEX V1.00 Produtos da rede TEC ionosférica

Tropo SINEX v2.00 Formato de intercambio independente (SINEX) de solucdo (software/técnica) para parametros TROposféricos e meteoroldgicos
Tropo SINEX Produtos de atraso de trajetdria zenital

registro do site v2.0 Histdrico da instalagdo do site

Formato ANTEX ANTEX: Formato de intercambio de antenas, versdo 1.4
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INSPIRE

* O programa europeu INSPIRE (Infraestrutura de Informacao Espacial na Europa) é uma iniciativa que visa criar
uma infraestrutura de dados espaciais unificada e em toda a Europa. Este programa foi concebido para
facilitar a partilha de informacdes espaciais ambientais entre organizacdes do setor publico e melhorar o
acesso do publico as informacdes espaciais em toda a Europa. A Diretiva INSPIRE, criada em 2007, estabelece
o sistema juridico para essa iniciativa.

e Os principais objetivos do programa INSPIRE incluem:

* Interoperabilidade: Garantir que os dados espaciais provenientes de diferentes fontes em toda a Europa
possam ser combinados e utilizados de forma integrada.

* Acessibilidade: Tornar os dados espaciais mais acessiveis ao publico e as varias partes interessadas.

 Harmoniza¢ao: Padronizacdao de dados espaciais para garantir consisténcia e compatibilidade entre
diferentes regides e setores.

e Apoio a politicas ambientais: Fornecimento de dados espaciais confiaveis para apoiar politicas
ambientais e processos de tomada de decisao.

O programa INSPIRE abrange uma ampla gama de temas relacionados a dados espaciais, incluindo uso do
solo, redes de transporte, hidrografia e areas protegidas, entre outros. O objetivo é criar uma forma mais
eficiente e eficaz de gerenciar e utilizar dados espaciais para enfrentar os desafios ambientais e
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Conteudo da diretiva INSPIRE
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S| and physical constants

* International system of Units (SI) —internationally accepted system of physical
units, https://www.bipm.org/en/measurement-units

*  Slis maintained by the Bureau International des Poids et Mesures (BIPM; in
English — The International Bureau of Weights and Measures),
https://www.bipm.org

*  Fundamental physical constants (PC) — physical quantities that are assumed to
be universal in nature and constant in time; regularly reviewed by CODATA for
accuracy and reliability! 2

®* PCare developed and maintained by the Task Group of the Committee on Data
for Science and Technology (CODATA) under the International Science Council
(1SC), https://codata.org/initiatives/data-science-and-stewardship/fundamental-
physical-constants/, https://council.science/

®*  PCvalues and accuracy are derived from the technical and experimental research
conducted by the National Institute of Standards and Technology (NIST) of the
USA, https://www.nist.gov/pml/fundamental-physical-constants,
https://physics.nist.gov/cuu/Constants/index.html

Geodesy-relevant base quantities and units

Base quantity name | Base unit name | Base unit symbol
time second S

length metre m

mass kilogram kg

Geodesy-relevant fundmental physical constants

Name

Symbol

Value

Unit symbol

Newtonian
constant of
gravitation

G

6.674 30(15) x 10"

m3 kg-1 S-2

Speed of
light in
vacuum

299 792 458

Standard
acceleration
of gravity

9n

9.806 65

Standard
atmosphere

atm

101 325

Pa

1 Angermann, D., Gruber, T., Hugentobler, U., Sanchez, L., Gerstl, M., Heinkelmann, R., & Steigenberger, P. (2020). Inventory of Standards and Conventions used for the Generation of IAG Products. International Association of Geodesy. Retrieved from https://iag-aig.org/doc/GH2020/402_Inventory.pdf.

2. National Institute of Standards and Technology (NIST). “Fundamental Physical Constants. Introduction to the constants for nonexperts”, https://physics.nist.gov/cuu/Constants/introduction.html. Accessed February 12, 2025
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Principios FAIR'® para o gerenciamento de dados

Capacidade de
localizacao

Aos (meta)dados &
atribuido um identificador
globalmente unico e
persistente.

Os dados sao descritos
com metadados ricos (ver
“‘Reutilizavel”)

Os metadados incluem de
forma clara e explicita o
identificador dos dados
que descrevem.

Os (meta)dados séo
registrados ou indexados
em um recurso
pesquisavel.

Acessibilidade

Os (meta)dados podem ser
recuperados por meio de
seu identificador, utilizando
um protocolo de
comunicacao padronizado.

O protocolo € aberto,
gratuito e universalmente
implementavel.

O protocolo permite um
procedimento de
autenticacao e autorizacao,
quando necessario.

Os metadados estéo
acessiveis, mesmo quando
os dados ja nao estao
disponiveis.

Conjunto conciso e mensuravel de principios para aumentar a reutilizagao de ativos digitais

Interoperabilidad

e

Os (meta)dados utilizam
uma linguagem formal,
acessivel, compartilnada
e amplamente aplicavel
para a representacao do
conhecimento.

Os vocabularios de uso
de (meta)dados seguem
os principios FAIR

Os (meta)dados incluem
referéncias qualificadas
a outros (meta)dados.

FANIR

Reutilizacao

Os (meta)dados sé&o
descritos de forma
detalhada com uma
pluralidade de
atributos precisos e
relevantes.

Os (meta)dados sao
divulgados com uma
licenca de uso de
dados clara e
acessivel.

Os (meta)dados estao
associados a
proveniéncia
detalhada.

Os (meta)dados
atendem aos padroes
da comunidade
relevantes para o
dominio

1. SEJA FAIR. “Principios FAIR”, https://www.go-fair.org/fair-principles. Acessado em 13 de fevereiro de 2025.
2. Wilkinson, M., Dumontier, M., Aalbersberg, I. J., et al. (2016). Os principios orientadores FAIR para dados cientificos e gerenciamento. Dados cientificos, 3, 160018.
https://doi.org/10.1038/sdata.2016.18.
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FAIRification process

1.
* FAIR principles Retrieve non-
. . FAIR data

o emphasise machine- \ J
actionability, ie., 'L
capacity of computational e ) 3. ) 6.

. . Define the : 5. Define
_SyStems to fmd’ access, m':‘::;:lfde ?:ta semantic H;kfag@a Assign license metadata for
interoperate, and reuse data \ ) model the dataset
with minimal or no human i
intervention?
. 7.

o applicable to data, metadata, Deploy FAIR
and the supporting data resource
infrastructure (e.g.,
search engines)?

Questions across Combine with
multiple sources other FAIR data

* Guidelines on FAIRification on national level, https://www.go-fair.org/resources/go-fair-materials/materials-for-countries

* Collection of references to “FAIR Data Resources”, https://www.zotero.org/groups/2345721/fair data resources

1
2

GO FAIR. “FAIR Principles”, https://www.go-fair.org/fair-principles. Accessed February 13, 2025
GO FAIR. “FAIRIification Process”, https://www.go-fair.org/fair-principles/fairification-process. Accessed February 13, 2025

53


https://www.go-fair.org/fair-principles
https://www.go-fair.org/fair-principles
https://www.go-fair.org/fair-principles
https://www.go-fair.org/fair-principles
https://www.go-fair.org/fair-principles
https://www.go-fair.org/fair-principles/fairification-process
https://www.go-fair.org/fair-principles/fairification-process
https://www.go-fair.org/fair-principles/fairification-process
https://www.go-fair.org/fair-principles/fairification-process
https://www.go-fair.org/fair-principles/fairification-process
https://www.go-fair.org/fair-principles/fairification-process
https://www.go-fair.org/fair-principles/fairification-process
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.go-fair.org/resources/go-fair-materials/materials-for-countries
https://www.zotero.org/groups/2345721/fair_data_resources

Resolutions and conventions

Resolution is a written document (e.g., decision, expression of opinion) for the adoption of standards, constants,
or parameters to be used by institutions affiliated with the adopting body*

Convention is a set of agreed-upon and accepted practices or methods that is widely followed within a particular
field of study?

Main bodies for adopting resolutions and conventions on geodesy

International Association of Geodesy (IAG), https://office.iag-aig.org/iag-and-iugg-resolutions

International Astronomical Union (IAU), https://www.iau.org/administration/resolutions/general assemblies

International Union of Geodesy and Geophysics (IUGG), https://iugg.org/publications/resolutions
International Earth Rotation and Reference Systems Service (IERS), https://www.iers.org/IERS/EN/DataProducts/Conventions/conventions.html

Examples

(2010) IERS Conventions Package (11 Chapters)

(2015) IUGG Resolution No. 3 on the Global Geodetic Reference Frame (GGRF) recognising the adoption of a resolution entitled “A Global Geodetic
Reference Frame for Sustainable Development”? in February 2015 by the General Assembly of the United Nations

(2018) IAU Resolution B2 on the Third Realisation of the International Celestial Reference Frame

(2019) IAG Resolution No. 1 on the International Terrestrial Reference Frame (ITRF)

(2023) IUGG Resolution No. 1 on Improving Protection of Geodetic Observatories from Active Radio Services
(2023) IUGG Resolution No. 3 on Sharing Geophysical Data across Borders
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Recursos adicionais

1. ArcGIS Pro: Crie metadados ISO 19115-1 e ISO 19115-3, https://pro.arcgis.com/en/pro-app/latest/help/metadata/create-iso-19115-1-and-
is0-19115-3-metadata.htm.

ISOTC 211: Registro Geodésico I1SO (ISOGR), https://geodetic-vl.isotc211.org/.

ISOTC 211: Boa pratica, https://committee.iso.org/sites/tc211/home/resolutions/isotc-211-good-practices.html.
ISOTC 211: Glossario Multilingue de Termos (MLGT) da ISO/TC 211, https://isotc211.geolexica.org/.

ISOTC 211: ISO/TC 211 Recursos, https://www.isotc211.org/.

ISOTC 211: Representac¢des de esquemas XML de normas de tecnologia geogréfica, https://schemas.isotc211.org.

ISO/TC 211: Apoio as atividades das Nac¢des Unidas, https://committee.iso.org/sites/tc211/home/standards-in-action/united-nations.html.
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ISO/TC 211/WG 9: Informacdo geografica — Guia do usuario do registro geodésico, https://iso-tc211.github.io/iso-geodetic-register-
docs/documents/user-guide.html

9. ISO/TC 211: Repositdrio GitHub, https://github.com/ISO-TC211.

10. Centro Nacional de Desenvolvimento de Dados Costeiros da NOAA. (2012). ISO 19115 Informacao geografica — Manual de metadados: Guia
para a implementacdo da ISO 19115:2003(E), do Perfil Norte-Americano (NAP) e do Catalogo de Caracteristicas ISO 19110. Silver Spring,
MD, Centro Nacional de Desenvolvimento de Dados Costeiros da NOAA, 248 pp. http://dx.doi.org/10.25607/0BP-770.
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XLVII-4-W12-2024-51-2024.

2.  Huang, M., Fan, X,, Jian, H., Zhang, H., Guo, L., & Di, L. (2022). Analise bibliométrica das especificacdes da OGC entre 1994 e 2020 com base na Web of
Science (WoS). ISPRS Revista Internacional de Geoinformacdo, 11(4), 251. https://doi.org/10.3390/ijgi11040251.

3. Consorcio Geoespacial Aberto (2021). OGC Testbed-17: Relatdrio de Melhores Praticas de Engenharia de Modelagem UML, https://docs.ogc.org/per/21-
031.pdf.

Consércio Geoespacial Aberto. GitHub, https://github.com/opengeospatial.

Consércio Geoespacial Aberto: Glossario de Termos, https://defs.opengis.net/vocprez/object?uri=http%3A//www.opengis.net/def/glossary.

Consorcio Geoespacial Aberto: Lista das melhores praticas, https://www.ogc.org/best-practice/.

Consércio Geoespacial Aberto: Lista das melhores comunitarias, https://www.ogc.org/community-practices/.

Consércio Geoespacial Aberto: Lista de documentos para discussdo, https://www.ogc.org/discussion-papers/.
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Consércio Geoespacial Aberto: Lista de documentos técnicos, https://www.ogc.org/technical-papers/.

10. Consodrcio Geoespacial Aberto: Repositério de esquemas OGC, https://schemas.opengis.net/.

11. Consércio Geoespacial Aberto: Consorcio Registro do OGC para Identificadores Acessiveis de Nomes e Ontologias Basicas para a Web (OGC Rainbow),
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