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Quais sao as expectativas dos
utilizadores em relacao a
informacgao geografica nos dias
de hoje?
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COS Fundao

O muia - Parnnia - Camg

@® Swagger Ul - OGC API Se

% ogcapi.dgterritorio.gov.pt

/collections/cos_fronteira/tiles Fetcha COS Fronteira tiles description

Homt GET /collections/cos_fronteira/tiles/{tileMatrixSetId}/{tileMatrix}/{tileRow}/{tileCol} Geta COS Fronteiratile ~
Go g|e Carta de Usc
CC cos_fundao carta de Uso e Ocupagao do Solo (COS) - 2018 - Funddo ~
All  Images
Carta: <50 | /collections/cos_fundao GetCOS Fundio metadata v
Diregéo- J
@ https:/fogc m = = =
ps:/iog SE /collections/cos_fundao/items GetCOS Fundéoitems v
COS Fund §
+ |
COS Fundéo. | [ /collections/cos_fundao/items Options for COS Fundao items v }
Solo Portugal o =
GET /collections/cos_fundao/items/{featureId} GetCOS Fundao item by id v
© dgterritol P
https:/fogc . .
. | (ol /collections/cos_fundao/items/{featureId} Options for COS Fundio item by id % }
Collections
COS Fi "
Tontexa, GET /collections/cos_fundao/queryables GetCOS Fundio queryables N
Uso e Ocupag gty
GET /collections/cos_fundao/schema GetCOS Funddo schema ~
#* Portal IN -
https:/find
infraestrutt < GET /collections/cos_fundao/tiles Fetcha COS Funddo tiles description v
23 Oct 2020
arquitetura OW GE /collections/cos_fundao/tiles/{tileMatrixSetId}/{tileMatrix}/{tileRow}/{tileCol} Geta COS Funddo tile v
@ Portal IN Browse
https:/iww

. » Browse through the items of "COS Fundao”
anais do 4- SITPUSIV LIASITENU Ue ?I maesiuiras ue uduos ...

10 Aug 2024 — ... ogcapi. Acesso em: 4 maio. 2023. [10] QGIS. 22. Working with OGC ... valores de
uso e ocupacdo do solo associados a um mesmo municipio.

251 nanes




O Percurso da OGC
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o o o o o o o
Open G!S First OGC data First OGC Web First annual OGC'’s First OGC OGC was
Consortium access service Service Standard —  Gardels award Standard — reaches 20 founded on
becomes Open Web Map Service Simple September 25th
Geospatial SEheend —wiey - Lo ’ Features ERTISIETS with 8 charter
Consortium, inc. Feature Service Approved members
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2013

Encoding Standard

- GML
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First OGC Standard First standard W3C/OGC First OGC code 3D Tiles becomes OGC and OGC API -
for the Built for packaging Spatial Dataon  sprint: WFS3 (to gtca:gg::‘d“”'ty OSGeo sign ggcgr/‘i;fi‘d
Environment — diverse data  the Web Best become OGC P— S :

] X 3 (Cesium); first Memorandum of Discrete Global
CityGML. First types by Practice; OGC API — Features) 0OGC API Understandi Grid Systems
commercial de- means of white Papper on Standard E T{T ?int ":ﬁ (DGGS) are

published OGC Ve [ WD WS published

facto specification
adopted as an OGC
standard — KML

web services

GeoPackage

Open
Geospatial APls

API| — Features —
Part 1: Core

organisation of
joint code
sprints
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O que - Porque - Como

§ OGC | Building Blocks
APIs | for Location

Familia de APIs para interagir com dados geoespaciais

Construidas sobre Documentadas Recomendacéao de Desenvolvimento  Design modular
boas praticas da usando OpenAPI formatos populares aberto no GitHub
web
Arquitectura REST Documentacao para JSON/GeoJSON, Visibilidade em cada  Desenvolvidas em
Metodos, codigos de humanos e maquinas  YAML, HTML. momento partes
estado e erros http Possibilidade de usar ~ Outros formatos Contribuicdo possivel  Os "blocos de
negociacao de geradores de codigo tambéem sao possiveis atraves dos construgcao’podem
conteudos mecanismos normais  ser integrados em

do GitHub APIs existentes
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Arquitetura Servidor-Cliente

®
The user requests
the page

(4) (2)
N &/
The Web client receives| @& |nternet =—» 1p¢ request is sent

the page to the server

e

3

T

The page is sent ———

to the user
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Nao “reinventar a roda P

- APIs REST (e.g.: statelessness,
client server)

- Tirar partido do protocolo de
http (e.g.: codigos de estado,
metodos)

- Confiar nos hypermedia type

“Powered-By: pygeoapi 0.21.devo
Content-Language: pt-PT
Content-Crs:
<http://www.opengis.net/def/crs/OGC/1.3/CRS84
Media type >

Access-Control-Allow-Origin: *

Caontent-l ength: 8348

Método de http

Codigo de estado




O qué - Porque - Como

Tudo definido em OpenAPI 3.0

- Linguagem de descricao de © Swaggeru-occ
APIs para provedores e
consumidores © ez

- Possibilita a geragao automatica
de documentos e de codigo.

Servico OGC API da DGT & @52

Plataforma de publicagéo de dados abertos da DGT em OGC API

®
< funda
Get COS Alcanena schema Servers
[ https:/logcapi.dgterritorio.gov.pt - Plataforma de publicagdo de dados abertos da DGT em OGC APl v
Carta de Uso e Ocupagdo da Salo (COS) - 2016 - Alcanena Response samples
9 »
> Server Plataforma de publicagio de dados abertos da DGT em OGC API information N
»
s / \Landing page v
tang
»
/collections Collections O
» J
’ /conformance API conformance definition v
>
’ GE /openapi This document v

T8 AP docs by Ry Responses




ee_sess BYTEROAD

connecting data O qUé - POFQUé - ComO

Formatos para todos os
Ilg%tgﬁsl’ltem formatos de

codificacao obrigatorios.

- Definicao da API/ negociacao
de conteudos

- Recomendacoes: HTML,
JSON/GeoJSON.
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O que - Porque - Como

Standards desenvolvidos no GitHub

< C E] % github.com/opengeospatial/ogcapi-features/commits/master/ 0o o< @ E E} L OB <%z

° =
O opengeospatial / ogcapi-features Q Type 7]to search 8 - P o O n e @

<> Code (© Issues 139 I Pullrequests 6 () Actions [ Projects 11 [0 Wiki @ Security [~ Insights

Commits

¥ master - A Allusers ~ B Alltime -
<~ Commits onJun 11, 2025

fix type

409214c (O <>
‘ cportele committed 2 weeks ago

-0~ Commits on Jun 5, 2025

Merge pull request #1006 from rouault/patch-1 =

‘ cportele authored 3 weeks ago

_anhed cfbfe74 L;I <>

REQ_spatial-predicate.adoc: replace operators -> functions

s3678¢c1 (0 <>
@ rouault authored 3 weeks ago

< Commits on Jun 2, 2025

Merge pull request #1004 from jerstlouis/schemas-nilValuesAndExample == eesosas (O <>

@ cportele authored 3 weeks ago

update as discussed in the meeting
1a1ffee LI;I <>

@ cportele committed 3 weeks ago

Merge pull request #1001 from jerstlouis/schemas-tweaks

7caz8bs (0 <>
@ cportele authored 3 weeks ago
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O qué - Porque - Como

Desenvolvimento modular, em "blocos de

nctriican”
co User: just want

features in WGS 84,
but want to query

1

Features:
caL

Features:
CRS

User: need features
supporting GDA2020
and other CRSs

a

/

Features: @-@ OGC APl - Common

Core

S

Features:
Transactions

EDR

Tiles
Maps

Coverages

1

User: tile it up
and make it
work on my
phone

User:lam a
fire incident
commander:
give me
everything

Mais informacao em: https://blocks.ogc.org/



stesss Y Ithont O qué - Porqué - Como

Aprendizagem mais rapida,
sobretudo para programadores nao
familiarizados com Standards OGC ou
com SIG.
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"Em termos de manipulacdo de
dados, (a OGC API) é mais facil
porque podemos usar como se fosse
uma API rest. Consegue aumentar
mais a interoperabilidade entre
softwares GlSe nao GIS. Permite
gerir melhor a carga de dados."

"As novas OGC APIs permitem aceder de
forma simples e intuitiva as
funcionalidades dos conjuntos de dados
da IDE de Espanha (hidrografia, uso e
cobertura do solo, redes de transporte,
entre outros). O conhecimento open
source esta a tornar-se cada vez mais
acessivel e competitivo, e este novo
standard é uma excelente prova disso!"

"Usando ferramentas disponiveis,
agora podem-se pegar nestas
especificacoes (OGC API) e
facilmente gerar implementacoes
de clientes e servidores. As APIs
agora sao programaticamente
consumiveis para criar
implementacoes e documentacao!
Um enorme passo em frente!"

Joao Filipe Gaspar
Developer SIG

Aure Aragon Velasco, Engenheiro
Topografo da IDEE de Espanha
(IGN/CNIG).

Steve McDaniel, Cientista de Mais testemunhos em:
Software Scientist na Hexagon https.//developer.ogc.org/#testimonials
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12 Geracao de Servicos Web da OGC (OWS)

WMS WFS WCS WPS SOS SPS csw WMTS
Use HTTP methods explicitly. Y N Y* N N N N Y
Be stateless. Y Y Y Y Y Y Y Y
Expose directory structure-like
URls. N N N N N N N N
Use HTTP Error codes N N N N N N N N

Transfer XML, JavaScript Object
Notation (JSON), or image. Image XML Any Any XML XML XML Image
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OWS -> OGC - API
Maps Maps Features
OGC API OGC AP o
Tiles Features o 73
OGC AP 250
Maps S 2 r<D
>o=
OGC API ~ e
Coverages Q

Imagery Coverages

Multiple Maps with common semantics - Interoperability (Source: Joan Maso)
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Depreciacao de Standards

Se um Standard existente for
substituido, em parte ou na totalidade,
por um ou mais novos Standards,
podera ocorrer um caso especial de
depreciacao, resultando no Standard
original ser rotulado como "Standard
de Legado".

OGC Technical Committee Policies
and Procedures 05-020r29
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Standards Aprovados e Candidatos a Standards

OGC API| — OGC API - OGC API - OGC API - Maps OGC API - OGC API - Styles
Joins Discrete Global Grid Systems Records T Connected
s Systems
— : Y=14664=>
S — || 5" | ==

OGCAPI - OGCAPI - Tiles | |OGCAPI - Common OGC API - Routes OGC API -
Moving Features T N Jiw | Environmental Data Retrieval

X
Eood
800 1
S5
EASERNORN
00C00S0C
OOCOCIONC)
JOO00C

OGC API - Features OGC API - Processes OGC API - OGC API - OGC SensorThings
R o~ o Coverages 3D GeoVolumes API
¢ AN\ N

- o) < iy
iy clb

Solid green border = approved and published | Dashed green border = approved and publication pending

200

p
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Standards Aprovados e Candidatos a Standards

OGC API - Maps

‘ : Y=14664=
< A

OGC API - Tiles

OGC API - Features

Points Lines Polygons
: A B
w/ N\ s

7 e

COO08D

|

N
i G

{ \
wf )

A winard

i
O
’

i
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Standards Aprovados e Candidatos a Standards

OGC API - Maps

‘ : Y=14664=
< A

OGC API - Tiles

OGC API - Features

Points Lines Polygons
: A B
w/ N\ s

7 e

COO08D

|

N
i G

{ \
wf )

A winard

i
O
’

i
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Recursos em Standards OGC API

Landing
Page

1) LI Ll L) 1 Ll . 1 . o 1
'Conformance l API \ l (Data) l Tiling \
Declaration Definition Collections Schemes Styles Holites 0 Frocesses U Jobs
| | |

I ]

] n r n
l . l Tiling \ l \ l [
Collection SR Style Route [ Process ] | Job
! L J
L 1 L

1 1 1 1 | o .
————— ——
l \ l | l l ‘ \ l Route
Features Schema Records Tile Sets Map Coverage EDR Query Definition Results

—_—
| | [

1
L 1 1 1
o
Record l Tile Set Tile Sets l Range Set l Range Type \ l Domain Set \ l Metadata \

l Tile Tile Set

Tile

0,00
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O qué - Porque - Como

OGC API - Features

- Criar, modificar e pesquisar dados vetoriais na web
- Sucessor do WFS

- A Parte 1 (core) € também um Standard ISO.

- https.//features.developer.ogc.org/

g

— 7 "L/""./:

Carta de Uso e Ocupagao do
Solo (COS) - 2018 - Vila Real
de Santo Anténio ©DGT
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OGC API - Features - Partes

Poart 1 - Core o ||—_ STAC
Discovery and query Gé stz

Part 2 - CRS by
Reference

&)G;C API - Feoatures
Part 3 - Rltering/ J

cQL

g‘
Part 4 - CRUD EM TRABALHO
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Visao geral da OGC API - Features Parte 1 (Core)

HTTP
Resource Path method
Landing page / GET
Conformance declaration |conformance GET
API definition GET
Feature collections /collections GET
|Feature collection /collections/{collectionid} GET
|Features /collections/{collectionld}/items GET
|Feature /collections/{collectionld}/items/{featureld} GET
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Implementacoes

- 12 implementagdes de servidores e 16 implementacoes de
clientes..
- Implementacdes adicionais (STAC, GeoJSON).

apen source web mappin

@

ArcGIS

» ¢ Omapbox  Leafletyfl QGIS

Y/

MapServer e HEXAGON gb(;eoserver pygeoapi
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connecting data

Tiled Maps
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OGC API - Tiles

(e} [1 @File /homefjoana/git/tiles-example/demo-dgt.btm

- Descreve como os clientes de y
mapas podem obter informacao
sobre os tilesets e como pedir as
tiles.

- Pdes alguma formalidade naquilo
que as pessoas tém vindo a fazer
durante anos com os XYZ tilesets.

- https./ /tiles.developer.ogc.org/

O TileJSON OGC WMTS
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OGC API - Tiles

C [l  @File /homefjoana/git/vtiles-example/demo-dgt.htm

- Descreve como os clientes de y
mapas podem obter informacao
sobre os tilesets e como pedir as
tiles.

- Pdes alguma formalidade naquilo
que as pessoas tém vindo a fazer
durante anos com os XYZ tilesets.

- https./ /tiles.developer.ogc.org/

Carta do Regime de Uso do Solo - Portugal Continental
©DGT

O TileJSON OGC WMTS
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Os elementos de metadados ajudam os clientes a
melhorar a experiéncia do utilizador

QC [J % emotional-cities.github.io/vtiles-example/ < | @ V. 4 o006 <k:

Minimal implementation of a javascript client for OGC API - tiles, using leaflet.js. The client is reading two vector tile layers from the
eMOTIONAL Cities catalogue, published using pygeoapi with a elasticsearch provider.

Titulo

Metadata elements such as title and bounding box are read from the tileset metadata (see code sample bellow).

(async () => {

ollection me ata
const metadata_cardio = await fetch(getCollection(pbfURL_cardio)).then(response => response.json());
const metadata_pm10 = await fetch(getCollection(pbfURL_pm1@)).then(response => response.json());

Bounding Box

Retrieve title
var overlayMaps = {

[metadata_cardio.title]: mapPbfLayer_cardio,
[metadata_pm10.title]: mapPbfLayer_pm10

}i

€ unding box
const x = (metadata_cardio.extent.spatial.bbox[0][0] + metadata_cardio.extent.spatial.bbox[0][2])/ 2.0;
const y = (metadata_cardio.extent.spatial.bbox[0][1] + metadata_cardio.extent.spatial.bbox[0][3])/ 2.0;

map.flyTo({ lng: x, lat: y });
var baseMaps = {

"OpenStreetMap": OpenStreetMap_Mapnik,

"Esri World Gray Canvas": World_Light_Gray_Base
Y

var layerControl = L.control.layers(baseMaps, overlayMaps).addTo(map);

let timeTaken = Date.now() - start;
console.log("Total time taken : " + timeTaken + " milliseconds"); 2 llisecond .29

HO;
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"Tiles
e Vetoriais (e.g.. mvt)
e Mapas (e.g.. EO imagery)

e Coverages (e.g. data cubes)

Tile Raster Tile vetorial
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Tiles Vetoriais

e Dados geograficos, organizados em

"blocos" de formato aproximadamente

quadrado, para transferéncia pela web. &
e Entrega rapida
e Flexibilidade de design
e Protobuf/MVT (vector-tile-spec)
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Implementacoes

- 10 implementacoes de servidores e 8 implementacoes de
clientes.

- Implementagoes adicionais para a primeira classe de
conformidade (core).

{gjspygeoapi o o QGIS

4
(d HEXAGON GDAY piariaDB \0/
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OGC API - Maps @ D

Mapa: representacgao de
informacao geografica em
formato digital, adequada

- Define uma API para pedir mapas pela web

- Sucessor do WMS para exibicdo num
- Um servidor de OGC API - maps providencia informacao dispositivo de
sobre que mapas oferece Q FEME B TEIE:
J J

- Asimplementacoes deste Standard permitem a um
cliente a producao de mapas customizados

OrtoSat 30 cm - Portugal Continental - 2023 (Cor
Verdadeira) ©DGT




ee_ oo BYTEROAD

-+-4-4-+-4d connecting data O qUé N Porqué i Como

Pedir mapa de uma colecao, usando os
parametros de defeito

https.//ogcapi.dgterritorio.gov.pt/collections/ortos-rgb/map?f-png

OrtoSat 30 cm - Portugal Continental - 2023 (Cor
Verdadeira) ©DGT
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Adicionar subsetting espacial

https.//ogcapi.dgterritorio.gov.pt/collections/ortos-rgb/map?f-=png&bbox=-
9.4908,38.6767,-8.8147,39.3183

OrtoSat 30 cm - Portugal Continental - 2023 (Cor
Verdadeira) ©DGT
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" https.//ogcapi.dgterritorio.gov.pt/collections/ortos-rgb/map?f-png&bbox--
0.4908,38.6767,-8.8147,39.3183&width=800&height-600

OrtoSat 30 cm - Portugal Continental - 2023 (Cor
Verdadeira) ©DGT
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Implementacoes

- 4 implementagoes de servidores e 7 implementacoes de
clientes.

Sopygeoapi

¢ OWSLib
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OGCAPI - Acesso desde o QGIS

https.//dgterritorio.github.io/ogcapi-user/clientes/#

“Untied Project — QGS
View Layer Settings Plugns Vector Raster Databise Web Mesh SensorThings APl Progessing Help

Project Edic
ImBGRY Qe2RNPP 4 Lo

€05 Vila Vicosa

Layers | Browser

Coondruta| 453374 ATmen B ke 1350055 = | @ Magetir 108

OGC API - Features

21 e

e

2 E-8-% 0 QEHIN-=-
BeV.L BB > s T ces - 1
E =»
srowsc 2 -
cYro

‘

@ local crus

il OGCAP! gov territorio crus_abrante

& test o
i test123

i tiles test

Layers a®
“a®Y.-%20
- v ¥ 0SMStandard

Layers | Browser

Coordnme| n3s atesar B Sl 1461654

- @ Magnfer 100%

&

eowser @)
crre

)N»Wk ver

Browser (2) a% - T |
iCY?To0
P M5 SQU Server .
= : OGC AP - Maps
~ il Vector Tiles
CaAnYG-B T

DV @@ @

OGC API - Tiles



ee_ee¢ BYTEROAD

-+-4-4-+-4d connecting data ACknOWLedgments

https.//ogcapi.dgterritorio.gov.pt/ info@byteroad.net
https.//dgterritorio.github.io/ogcapi- https.//byteroad.net
user/

https.//ogcapi-workshop.ogc.org/

https.//developer.ogc.org/

Thank you Jl
B |

Algumas imagens nesta apresentacao foram criadas com recurso a IA, no DALL-E 3 e Bing/create
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"Forcar” as escolhas com parametros

Request headers

accept-language en-US,en;q=0.6 » lang=pt

text/htmlapplication/xhtml+xmlapp
lication/xml,g=0.9,image/avif image/ » f=json
webp,image/apng,”/",q=0.8
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