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ISO WD 19159

WGCYV review of ISO/TC 211 WD 19159 (2010-2011)

TC 211 (Geographic information/Geomatics) — I1SO 19159: Geographic information —
Calibration and validation of remote sensing imagery sensors and data — Part 1: Optical sensors

+ comments contributed in 2011 through WGCV and national channels
* in-depth review of terminology
« Validation: focus on calibration validation, not on data and derived products
* pre-and post-launch practices
* consistency discussed with respect to:
* ISO/IEC guide 99: International vocabulary of metrology (VIM)
. ISO 19115: Geographic information — Metadata — Part 1: Fundamentals
. ISO 19101: Geographic information — Reference model — Part 1: Fundamentals & 2: Imagery
* ISO 19156: Geographic information — Observations and measurements
. ISO 19157: Geographic information — Data quality
* report on TC 211 Plenary, March 2011, WGCV Chair (Greg Stensaas) attended
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ISO WD 19124

ISO WD 19124-1: Geographic information — Calibration and validation
of remote sensing data and derived products

TC 211 vision for ISO 19124 series
+ Part 1: Fundamentals
* Part 2: Optical sensors
* Part 3: Hyperspectral sensors
+ Part4: Lidar
« Part 5: SAR/InSAR
* Part 6: Microwave
* Part 7: Thematic Data
+ Part 8: Cal/Val site
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ISO WD 19124-1

ISO WD 19124-1: Geographic information — Calibration and validation of remote sensing data
and derived products — Part 1: Fundamentals

Terminology

Pre-launch calibration (1 page)

Post-launch calibration (7 pages)

Validation (4 pages)

Main process: Loew et al., Rev.Geophys. 2017 (WGCV co-authors)
Validation steps

Validation hierarchy: old version of LPV hierarchy

Validation site requirements: land/biomass focused

Data product

Recommendations for setup of validation process: some specific, some general

Specific parts of the ISO 19124 series of standards
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ISO WD 19124-1

ISO WD 19124-1: Geographic information — Calibration and validation of remote sensing data
and derived products — Part 1: Fundamentals:

« WGCV comments (Spring 2021)
+ terminology
+ advocacy for an open, holistic glossary (see also WGCV-49 talk by P. Strobl)
+ specific technical comments
* questions regarding universality of the recommendations

« validation hierarchy & validation maturity matrix

* reporton TC 211 Plenary (31 May 2021, WGCYV attendance)
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<P Validation Hierarchy & Maturity Matrix

7.3 Validation hierarchy

[ [ J [
Va I Idatlon H Iera rChy Validation improves the quality of a data product. The achieved quality level depends on the applied

A . . validation method. These methods are grouped in four stages which are explaiped in Tab. 6.
Ranks the extent of validation:
Tab. &: Validation hierarchy

* Number of data pairs

Validation Stage - Definition and Current State Variable
~ . f 0 No validation. Product accuracy has not been assessed. Product considered
Representatlveness 0 beta.
. . . Product accuracy is assessed from a small {typically < 30) set of locations and Snow
I Ocat I O n S a n d tl m e e rl od S 1| time periods by comparisen with in-situ or other suitable reference data. Fire Radiative Power
p Biomass
Product accuracy is estimated over a significant (typically = 30) set of locations fAPAR
1 and time periods by comparison with reference in situ or other suitable Phenology
S Communlty'agreed‘pr0t0C0|S reference data. Burned Area
2| Spatial and temporal consistency of the product, and its consistency with LAI
similar products, has been evaluated over globally representative locations and
H time periods.
e EX_ pOSt U n Ce rta I nty Results are published in the peer-reviewed literature.
Uncertainties in the product and its associated structure are well quantified Vegetation Indicies
a S S e S S m e nt over a significant (typically > 30) set of locations and time periods representing Albedo
global conditions by comparison with reference in situ or other suitable Soil Moisture
reference data. Validation procedures follow community-agreed-upon good LST & Emissivity
. practices. Active Fire
o Re p (@) rt N g Spatial and temporal consistency of the product, and its consistency with
similar products, has been evaluated over globally representative locations and
time periods.

Results are published in the peer-reviewed literature.

e Fiducial references for Stage 4

Validation results for stage 3 are systematically updated when new product Land Cover
versions are released or as the interannual time series expands.

When appropriate for the product, uncertainties in the product are quantified
using fiducial reference measurements over a global network of sites and time
periods (if available).

CEOS WGCV-49 teleconference, June 29 — July 2, 2021 Draft ISO 19124-1 on EO Data and Products



SAPY

B10°509)//

ACCESSIBILTY PRESERVATION CURATION
e 2 [y bty e s s s s po wars Sl
Metadata for Discovery | Online Access. sl PR
2 1} Uncertainty Method: Uncortainty 1) Uncontralied storage 2
RTeR— 1) eterene e eprsanttenes Ny ceron ot perfomad o meth il Noconvrotand.caion U stpremr et PO
2) Non-standard e [partisland Limited proc |20 documented o e
Leveto 1) No catsisgue svaiisie ) & o prod Bl Reference Data Qualty - Novaiidation [ 2 information "
Dsta 2nd metadata sreproprctarydsta |incomplete iformation Uncertainty o echi
Mot |2) No advertising esptomotoro iy g ool iy veiote (ot |2 vatation Method - Novalation |2} TPy ot ey e e canat imegriy, 3) Post lsunch calibration & characterisation not [ resabvable
Managed |vaitable pory 4} Vadation hesuts - Novaidation | o7 ten 1o e Nepmociurs  [(h bt oo an [<AheEhyand |documentdornat ol dentifers svalable
e format. A ¢
intormation provided ot made svaiisbie —
1) Reference Data Representativeness: 1) Minor updates and bugs correctons of data
4 ™ ecerds mpemented
1) Uncestainty Method: Limited use of
mission representative o the satelite ic archiving [ ta Records repackag 1 reformatti
ision praduatat of tid sauiline [Gum approach, end/or, an expanded Basicdataqualty [ Sescarching for b sreprnomy. st 1T
1) Basic schema for 3) Pre-fight catbration & charactersetion mases
comperson to messurements by other  [llbatrol and moniterig dentier
outomated dstause |avedableans  |Product 2) Reterence Data Qualay: segle: reservation Dot ome mportant aspects
Lovel1 able e sensors. by s " assignment oy for
oimmad standard e format. [long ten 5)vasdatio QUMY |0 ervation partcular Deta
roductlevel ds i pran . sources of uncertanty induded. 1ol rocedures s Colections
INon-standard naming [2) No fink onine) estimated 2 o 3) Product Detais basic check and/or s not enteeyof alevelof qualtytobe [, PER P E0F
4) valdaton Resuts: vaidation resus [0 S0 AR SAREOCH v Assessment: Any required udged ft for purpose
socumentation show good agreement between satelte nformaton missing 5) Addonal processing steps documented. Some
mportant addiionsl processing steps may not be fx
uncertaintes n most cases for stated purpose.
1) Use of pon
— rienaina RS S—— U ersstet
1 X o 1) Uncertainty Method: GUM spproach 1) Reprocessing loe calibestion and/or algorthm  [dentiier
sesrch avedable at standards encodings Detaset testefill|measurements assessed to be wet 1) Preservation repository
produced, stimate messurement uncerainty with 1) 0aa improvement assignment o st
oroductleved smplerceess [Or3rE o1 sresence flllreoresentative of the setetie b Ao e ot certsied internaty o et
2) Product metadat comect measurements Qualty ingicator post{2) Community-standard for
vk sescrived separated as Type A or 8 cesstication. [Records Cobections
towerds an 2) Periodicaty provenance: Jl12) Reference Data Qualiy: fubluncertainty
Levehd | rematonalstandarg  [e242%8 reveckegn/ 2 unkbetween | racota, willllliformation A sostiabny Sulrecs: Mmpariant Qualtycontrol  [3) Product Detats il
Managed 2 Data access system mission sources of uncertainty induded. a4 5 vetfication all easonable aspects of instrument behaviour 0@ [2) Automatic
3) Data Collection and refomattng of described 3) Vaadation Methods assess satelte ocedures documented| Assessment: Al requred
loriented towards an socumentation 3) Uncertainty Values: Total uncertainty 21 i rsdabny Jqaity thtis T forpurpose” mtemscfthe [undig age
assocates information hived data, product measurements @ avalable cnline | nformaton avallable, any
er pne s provided, with basic breakdow, v mission's
searchal 5) Datain wet- information [Ill14) Vaadation Resuts show excetint mended information
ceated and of key components no error-covarance. testing communty fastucurefmeods privsrscbuyl v
A)ln(emﬂmﬂslndim [z e
for Cotection met e format, . [measurements, within uncertainties
landing pages
[communty naming
conventon standards
1) Internatonslstanderd 1) Reference Data Representativenss
(o Product metadetz |1 intermational Reterence messurements adependently
aand 1ssessed to e fully representatve of the 1) Preservation repository 1) Resrocessing for ime:seres reation i
satelize measurements, covering Bk e 1 AutomaticData |21 Roddma for technolagy evolutio enter created
5) Cataiogue acomssile  [system v sateline's ful range of measurements and 2) Periodic technology ) Phoray of ccrateand vt strutes ae
1) Accested and qualty [Records/Assodated for ot accessle
2 0ata 1) Standards ¥ efreshment provdetiostow e
Availabi semantic ata records and
community agreed [ the metadata. metadata jarb ed 3)idents e e ” b
) o sandats |, oo cfllo produc etomnce hniid s ey kind e sadtonaby broton nd 1
Leveld [4) Data polcy avallable n [services. documentation |provenance [I12) Reference Data Qualiy: full uncentainty 2 P |retevant mission sw, charactersation includes the measurements needed
interoperabiity sources of uncertainty Induded. d post processing 2) Data authentiaty nciudes the
fuly [metadata [4) Reporting system ensuring that preserved
aten ot 2) sta and metadata |21 10 red 3) Uncertainty atatieinthe o ey [vebiainanaty [ SR
i 2 il
I rocesiniuses Fa-compaant ) oet provided win error-covariance etadata ) Contiuty of srvce|2100Ythefnaluser [ e characteisaton covers |20
vocabusres y e 3) Automatic b 3) Metadata s
) Qualty s provenance [I13) Vandation Methods assess satelte vallabiity i reasonable aspects of Instrument behaviour to 3
companents sessed vetication process, offered n sucha
ke published ' 5) Product Detats quaity that ks ¥t for purpose” I terms of the il
[sscoverabie 7) Data and metadata their error- covariance and vaidates thase Assessment M requreg | U708 mission's stated performance. fusharyion
a uncertainties 04 recommended e 7) Alladdiional processig steps fully documanted |
reevancy. fre0 and open access ) Vandation Resuts show excolient informstion avalable nd state.of the-art omd,
) Seamioss transtion  [peotocot sgreement batween satedite and reforence|

CEOS WGCV-49 teleconference, June 29 — July 2, 2021

measuremants, within uncertainties

Draft ISO 19124-1 on EO Data and Products



& Validation Hierarchy & Maturity Matrix

Maturity of validation

Four important aspects, from not
managed to well managed

e Reference data representativeness
e Reference data quality
e Validation method

e Validation results

Note: better “stage” or “tier” than “level”

CEOS WGCV-49 teleconference, June 29 — July 2, 2021

<3

Level-0
Not managed

- Reference Data Representativeness: No validation activity performed.
- Reference Data Quality: No validation activity performed.

- Validation Method: No validation activity performed.

- Validation Results: No validation activity performed.

Level-1
Limit
managed

- Reference Data Representativeness: Reference measurements assessed to be
mostly representative of the satellite measurements, covering a primary range
satellite of measurements and at ad-hoc opportunities (no formal documented
regular timescale).

- Reference Data Quality: Reference data comes with a single uncertainty estimate
for the entire dataset.

- Validation Method: Methodology assess satellite measurements, simple
uncertainty estimated (e.g. from statistical spread for results).

- Validation Results: Validation results show good agreement between satellite
and reference measurements within uncertainties in most cases.

Level-2
Managed

- Reference Data Representativeness: Reference measurements assessed to be
well representative of the satellite measurements, covering a reasonable range of
the satellite’s measurements and carried out using FRM or community approved
methods. Carried out on a regular timescale of approximately annual basis but
not necessarily based on need.

- Reference Data Quality: Reference data comes with full uncertainty information,
assessed following the GUM and traceable to community reference or Sl (e.g., FRM)

- Validation Method: Methodology assesses satellite measurements and reference
data w.r.t. their uncertainties

- Validation Results: Validation results show excellent agreement between
satellite and reference measurements, within uncertainties. Analysis performed
independently of satellite mission owner.

Level-3
Well managed

- Reference Data Representativeness: Reference measurements independently
assessed to be fully representative of the satellite measurements, covering the
satellite’s full range of measurements and with full assessment of uncertainties
and carried out on a regular basis determined by product performance.

- Reference Data Quality: Reference data comes with full uncertainty and error-
correlation information, assessed following the GUM and traceable to S (e.g., FRM).

- Validation Method: Methodology assess satellite measurements and reference
data w.r.t. their error- covariance and validates those uncertainties.

- Validation Results: Validation results show excellent agreement between
satellite and reference measurements, within uncertainties. Uncertainty
validated. Analysis performed independently of satellite mission owner.
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Status of representation in ISO/TC 211 (Geographic information/Geomatics)
Liping Di as CEOS / TC 211 liaison, Cindy Ong as WGCV POC for 19124-1

Participation in next review phase (tight schedule)

v April 30: Inputs from CEOS WGCV and WGISS

v' May 31: project team meeting to discuss the draft

« July 2021: New version of working draft to project team

* August 2021: Final version of working draft (WD) ready

« September 2021: Sending out final WD for DTS voting and comments by TC211 member
countries and liaison organizations

* December 2021: Editing committee meeting to edit the document based on DTS voting comments

* Feb 2022: Second round voting and comments

« June 2022: Second editing committee meeting

* December 2022: Publish as ISO Technical Specification
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Proposal for immediate WGCV recommendation to TC 211 / WD 19124-1

» Referring to the WGISS maturity matrix in the main text (Section 7.3), with a
clause that the work is currently underway on more quantitative parameters

* Giving more specific examples in Section 8 (community specific examples, e.g.,
LPV Validation Hierarchy)

Further work

* Continuation of WGCV-wide work towards harmonized hierarchy/maturity and
objective (quantitative) criteria

* Proposed action: WGCV and WGISS nominate liaison PoCs in an attempt to
consolidate and harmonise all CEOS internal terminology and to reach out to
OGC and ISO for launching a joint effort (based e.g. on the 'Geolexica')
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