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= EOP
= STAC

= Metadata Extraction Tool
= Conclusion

Christoph Reck, EO Metadata Mapping to STAC, 2023-05-03




Metadata Standards ‘#7
DLR

Short History

1997 JRC INFEO - z39.50 ASN-1 binary encoding

2000 ESA MUIS Multi-Mission User Information Services - binary encoding
2001 OGC WMS Web Map Service

2003 ISO 19115 Geographic information : Metadata

2004 OGC CSW 2.0 Catalogue Service for the Web

2006 OGC EOP EO Products Extension Package for ebRIM
(ISO/TS 15000-3) Profile of CSW 2.0

2008 HDF5 and NetCDF4 from UCAR and NASA
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https://www.esa.int/esapub/bulletin/bullet93/LANDGRAF.pdf
https://www.ogc.org/standard/wms/
https://committee.iso.org/sites/tc211/home/projects/projects---complete-list/iso-19115-1.html
https://www.ogc.org/standard/cat/
https://portal.ogc.org/files/?artifact_id=17689
https://web.archive.org/web/20080520114046/www.unidata.ucar.edu/content/software/netcdf/netcdf-4/index.html

Earth-Observation Products Metadata Standard

The EOP standard has 14 years of evolution:

= OGC 06-131 EO Products Extension
Package for ebRIM

» OGC 10-157 Earth Observation Metadata
profile of Observations & Measurements

» OGC 13-026 OpenSearch Extension for
Earth Observation

» OGC 17-003 EO Dataset Metadata
GeoJSON(-LD) Encoding Standard

Def Metadatalnformation
Type  Object

Covers common metadata fields for optical,

Subset of Properties

SAR, atmospheric, limb and synthesis EO
products.

As most standards documents — no real
overview — see the many facets next 2>
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https://portal.ogc.org/files/?artifact_id=17689
http://docs.opengeospatial.org/is/10-157r4/10-157r4.html
https://docs.ogc.org/is/13-026r8/13-026r8.html
https://docs.ogc.org/is/17-003r2/17-003r2.html

Earth-Observation Products Metadata Standard
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=

. . OGC17-003 OSEO Attribute  Datatype Cardinality EO Vocabulary Description Ti

DLR has extracted the complete specification ‘e Suing 1 Type of the Ea =
. id String 1 Unique identit §

Structure Into One table 9 bbox Bbox 0..1 gj:bbox Information ol 3
geometry {} 1 gj:geometry Contains the @ §

type String 1 dct:title Type of the ge rf

coordinates [ 1 gj:coordinates Array with strt 8

properties {+ 1 gj:Properties (Class) Groups all oth ;On

This provides a basis for implementations of o St 04 eonder SigitalObjegt
doi String 0.1 eop:doi Digital Object §

harmonized catalogue metadata for different fane Sre 04 deiang Vidtadiis frg S
lang String 0.1 dct:language Metadata lang S

EO mISSIOn products identifier String 1 dct:identifier Identifier give %
. parentldentifier String 0.1 eop:parentldentifier Collectionide =

date RateRange 1 dct:date Range of date: 95:

created DateTime 0..1 dct:created Date of creatic 8

published DateTime 0..1 dct:issued Date of firstav O

updated DateTime 0..1 dct:modified Date of creatic ;‘

available DateRange 0..1 eop:availabilityTime Date range du ,8

acquisitioninformation [{} 0..1 eop:AcquisitionInformation (Class) Acquisition Ini 8

platform {+ 0.1 eop:platform The Platform t 8

id String (URI) 0..1 URI of platforr =

platformShortName String 1 eop:platformShortName Platform short &

platformSerialldentifier String 0.1 eop:platformSerialldentifier Platform seria g

orbitType String 0.1 eop:orbitType High level cha ¥

instrument {} 0.1 eop:instrument The Instrumer §

id String (URI) 0..1 URI of instrum S

sensorType String 0..1 eop:sensorType Sensor type b: §

instrumentShortName  String 1 eop:instrumentShortName Instrument (Se ?L

description String 0..1 dct:description Instrument de <

acquisitionParameters {+ 0.1 eop:AcquisitionParameters (Class) The acquisitio %'

beginningDateTime Date 1 ical:dtstart Acquisition st ©
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STAC - SpatioTemporal Asset Catalog A#y
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» 2017 https://stacspec.org/

» The STAC specification is a “common language to describe geospatial
information”

» The STAC Specification consists of 4 semi-independent parts
» STAC Item a single spatiotemporal asset as GeoJSON feature + datetime + links.

» STAC Catalog is a simple, flexible JSON file of links that provides a structure to organize
and browse STAC ltems.

» STAC Collection is an extension STAC Catalog with extents, license, keywords,
providers, etc. that describe STAC Items that fall within the Collection.

= STAC API defines RESTful endpoint to search STAC Items, specified in OpenAPI,
following OGC's WFS 3.

= STAC was from the beginning is self-describing, linked and extensible
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https://stacspec.org/en/about/stac-spec/
https://github.com/radiantearth/stac-spec/blob/master/item-spec/item-spec.md
https://github.com/radiantearth/stac-spec/blob/master/catalog-spec/catalog-spec.md
https://github.com/radiantearth/stac-spec/blob/master/collection-spec/collection-spec.md
https://github.com/radiantearth/stac-api-spec

EO Metadata Extraction Tool

» EO Data Products come in different packaging
formats as

= Flat or structured directories

= ZIP, tar, gzip

= GeoTIFF

= NetCDF4

Mostly with the metadata somewhere inside.

» Instead of coding an extraction for every satellite
mission and EO product type, we need a simple
tool to extract and format the metadata.

s://github.com/stactools-packages/sentinel2/blob/main/src/stactools/sentinel2/product_metadata.py

16
169
178

171

172 @property

173 def orbit_state(self) ignal[str]:

174 return s atake_node.find_text(™SENSIM IT DIRECTION™)

w el menmT FedmT
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* The tool is configured with a CSV table
specifying
* metadata attribute name

= source filename of each metadata value
= XPath to extract the value
= Capability of handling the different file and
packaging formats
metadata file mappings datatype

gml:beginPosition MTD_MSIL[12][ABC].xml [/PRODUCT_START_TIME text() DateTimeOffset

gml:endPosition MTD_MSIL[12][ABC].xml [/PRODUCT_STOP_TIME text() DateTimeOffset

eop:platformShortName MTD_MSIL[12][ABC].xml substring(//SPACECRAFT_NAME/text(),1,10) String
eop:platformSerialidentifier MTD_MSIL[12][ABC].xml substring(//PRODUCT_URI/text(),3,1) String
eopiinstrumentShortName MTD_MSIL[12][ABC].xml substring(//PRODUCT_TYPE/text(), 3, 3) String
eop:orbitMumber manifest.safe [/safe:orbitNumber[@type="start"]/text() Int64
eop:relativeOrbitNumber MTD_MSIL[12][ABC].xml JISENSING_ORBIT_NUMBER/text() Int64
eop:orbitDirection MTD_MSIL[12][ABC].xml uppercase(/{SENSING_ORBIT_DIRECTION/text()) String

DLR
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https://www.w3.org/TR/1999/REC-xpath-19991116/
https://github.com/stactools-packages/sentinel2/blob/main/src/stactools/sentinel2/product_metadata.py

EO Metadata Extraction Tool: example template and output
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Template (abbreviated) STAC Output (endered in browser)
{

"type": "Feature", type: “Feature”
"stac_version": "1.0.0", stac_version: "1.0.0"
{%- set metadata = extract(filename, 'mappings/TSX.csv') %} b stac_extensions: =l
{%- set sha256sum = sha256sum(filename) %} v id: "ENMAP@1-___ 1 8-DTOAB0815783_20230429T0806117_001_V910201_20230429T2110237"
{%- set md5sum = md5sum(filename) %} collection: "ENMAP_HSI_L@ _QL"
{% set size = filesize(filename) %} v geometry:
"id": "{{ metadata.id }}", type: "Polygon"
“geometry"”: { b coordinates: [..]
“type": "Polygon®, » bbox: [.]

"coordinates": {{ metadata.coordinates }} .
w properties:

']t;Jr‘oper‘ties": { version: "91.02.01"
"version": "1", created: "2023-04-30T06:04:46.490+00:00"
“title": "{{ metadata.title }}", updated: "2023-04-30T06:04:46.490+00 00"
"datetime": "{{ metadata.datetime }}", datetime: "2023-04-29T08:06:11.024+00:00"
"start_datetime": "{{ metadata.start_datetime }}", start_datetime: "2023-04-29T08:06:11.024+00:00"
“end_datetime”: "{{ metadata.end_datetime }}", end_datetime: "2023-04-29T08:06:15.472+00:00"

platform: "EnMAP@1"

"sat:orbit_state": "{{ metadata[ 'sat:orbit state'] }}", constellation: " EnMAP™
"sat:absolute_orbit": {{ metadata['sat:absolute_orbit'] }}, . )
"sat:relative_orbit": {{ metadata['sat:relative_orbit'] }}, proJiepses _ e
"sat:anx_datetime": "{{ metadata[ 'sat:anx_datetime'] }}", sat:absolute_orbit: >788
"tsx:beam": "{{ metadata['tsx:beam'] }}", sat:orbit_state: "DESCENDING"
"tsx:polarisationMode": "{{ metadata[ 'tsx:polarisationMode'] }}", eo:cloud cover: o
"sar:instrument_mode": "{{ metadata[ 'sar:instrument_mode'] }}", €0:snowW_cover: 0
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EO Metadata Extraction Tool: APl examples
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= Dump of extracted metadata from a SAFE.zip package
extract.py --scene S1A IW GRDH_1SDV 20220621T075323 20220621T075348 043758 053961 0000.SAFE.zip \
--mapping src/metadata_extract/mappings/S1 L1L2.csv

» Format the metadata using a jinja2 template
(tool self-discovers sentinel-1, 2 or 3 product types and selects extraction mapping and output template)

metadata_extract.py --scene S2A MSIL1C 20230216T044851 NO509 RO76 T46UEU_20230216T00000.SAFE.zip

= Mappings for S5p L2 and L3 are also included, but requires using --mapping and --template parameters

extract.py --scene S5P_OFFL_L2_ 03 20200303T013547_20200303T031717_12367_01_010107_20200306T053811.ncC
--mapping S5P_TROPOMI L2.csv
--template s5p 12 stack.j2

= API

from metadata_extract.extract import extract

metadata = extract(scene, csv_file)

template = env.get template(args.template)
template.render(metadata)
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Conclusion #
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» EOP Metadata Specification provides a harmonized profile for common EO product types
» EO Metadata Extract tool allows simple extraction and output formatting configuration
https://github.com/dIr-eoc/EOmetadataTool

= Usable for common EO data packaging formats: ZIP, tar, gzip, NetCDF4
»= Open Source with Apache 2.0 licensing model

» Used as part of DLR's EOC Geoservice:
» STAC Service: hitps://geoservice.dlr.de/eoc/ogc/stac/vl/
» OpenSearch EO: hitps://geoservice.dlr.de/eoc/oseo/search

= Future:
= STAC mappings for further datasets
= JSON and GeoTIFF support
= code refactoring to be used as a stac-util
» documentation updates
" more test cases
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https://github.com/dlr-eoc/EOmetadataTool
https://geoservice.dlr.de/eoc/ogc/stac/v1/
https://geoservice.dlr.de/eoc/oseo/search
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