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} MAIN IDEA 1
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v' Acquire our spectra as we are data providers
v' Archive the data to always have it available and easily shared

v' Standardization is very difficult but we have to try

. ) || FIcessi > B >
and Storage _——

_ . p

| - Easily Find the spectra
o T -Indentify spectra chararacteristics
-data interchange
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} SPECTRAL LIBRARIES to SPECTRAL DATABASE f

Spectral libraries are collections of spectra that characterize the reflectance
or emissivity spectral response of Earth's surfaces and materials

Spectral library

Spectra data Aux data

Data Quality

Metadata

Spectral database

Spectral databases are systems for the organised storage of spectral
signatures accompanied by associated metadata (Hueny, 2009)
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} SPECTRAL LIBRARIES.TYPES
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T) Simple case: characterize spectral
response

o8 T

0o0r

IT) Complex case: characterize spectral
spatial, temporal, angular response srerp o D (Suc]
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Excel (.xls)
Ascii (.txt)

Page Lajout

ax ha e 353

s |

A B c o E F [ H 1
Wl bfernl bfern2 bfern3 bfernd bfernS bferné bfern? bfern8

1

2 350 00251693 002180227 002168852 0.0208316 00251693 0.0272244 0.0228867 0.01638
3 351 0.02609237 0.02205877 0.02120608 0.02185116 NN2609237 N.02736029 NN2311907  0.01R7S
4 352 002670406 002304296 002252308 0.022515

5 353 002667814 002355111 002333972 0.022720

6 354 0.02536824 0.02222287 002127706 0.022120

7
8
9

356 68.1 002306737 002242806 0022323
357 0.02465166 0.02250804 002036442 0.022508
10 358 002545843 002255876 002116152 0022558 |7 respues‘tas
11 350] 002576228 0022542 002189644 00225
12 360 0.02555094 0.02234399 0.02223933 0.022343
13 361 002452836 002135697 002051422 0.021356
14 362 0.02585315 0.02275078 002171665 0.022233
15 363 0.02699409 0.02397205 00229647 0.022760 .
16 364 002560426 0022661 002167992 0.020794 Fichero excel
17 365 00261002 0.02264477 002168531 0.021302
18 366 0.02609165 002289031 00216651 002166
19 367 002506964 002321263 002135562 0.021355 Bases de Datos
20 368 0.02430984 0.02181487 0.02125899 0.021258
21 360 0.02444283 002092695 002092695 0.021295
2 370 00251672 002068911 00205066 0.021438 - )
o) 371 00252656 002216616 002066827 0021607 Libreria espectral
24 372 002585498 0.02256722 002115348 0.022093
1 4 b b e _from SNP_INR ASD_ASDFSF 0 _-
Ready | ficheros matlab

Archivos en formato propio

wvl formatos propios

350.000

351.000 00
352.000

353.000

354.000

355.000 0.0250736
356.000 0.0249883
357.000 0.0249174
358.000 0.0250481
359.000 0.0252141
360.000 0.0253346
361.000 0.0253806

5,0

0.0232273
0.0233005
0.0233962
0.0234734
0.0235376
0.0236057
0.0236832

s omsas o oo oo 5 COMMO OFganiza sus datos de espectro-radiometria?

75

10,0
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Envi (.sli)

Este equipo » Toshiba HDD (E:) » entregas > ARSAT18 » ASD_180423 » L2

& Nombre

&) ASD_120423 ARSAT LOIWG L2R
ASD_180423_ARSAT_LOTVG_L2R
[ ] ASD_180423 ARSAT LOIVG L2R.sli
S ASD_180423_ARSAT_LO2VG_L2R
ASD_180423_ ARSAT_LO2VG_L2R

11 (64,7 %)

12,5 rary

nl,
spectra names = |

ctance factor

Fecha de medifica...

16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46
16/05/2018 13:46

HCRF}

Tipo

Archivo BMP
Archivo HDR
Archivo 5LI
Archivo BMP
Archivo HDR
Archivo SLI
Archivo BMP
Archivo HDR
Archivo SLI
Archivo BMP
Archivo HDR
Archivo 5LI
Archivo BMP
Archivo HDR
Archivo SLI
Archivo BMP
Archivo HDR
Archivo SLI
Archivo BMP

[Wed May 16 13:46:23

mean, +sd, -sd, reflectance 1, reflectance 2, reflectance 3}

wavelength = |
350.000000, 351.000000, 352.0
355.000000,
356.000000, 357.000000, 358.0
361.000000,
362.000000, 363.000000, 364.0
367.000000,
368.000000, 3€9.000000, 270.0
373.000000,
374.000000, 375.000000, 376.0
379.000000,
380.000000, 381.000000, 382.0
385.000000,

00000,
00000,
00000,
00000,
00000,

00000,

353.000000, 354.000000,
359.000000, 360.000000,
365.000000, 366.000000,
371.000000, 372.000000,
377.000000, 378.000000,

383.000000, 384.000000,
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} AUXILIAR DATA
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} METADATA .WICH METADATA?
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Remote Sens. 2014. 6. 3662-3680: doi:10.3390/rs6053662 Remote Sens. 2015, 7. 15668-15701: doi:10.3390/rs71115668

. L
remote sensing remote sensing
ISSN 2072-4292 ISSN 2072-4292
www.mdpi.com/journal/remotesensing www.mdpi.com/journal/remotesensing
Article Article

Towards an Interoperable Field Spectroscopy
Metadata Standard with Extended Support for Marine
Barbara A. Rasaiah '*, Simon. D. Jones !, Chris Bellman ! and Tim J. Malthus > Specific Applications

Critical Metadata for Spectroscopy Field Campaigns

Barbara A. Rasaiah »*, Chris Bellman !, Simon. D. Jones !, Tim J. Malthus * and Chris Roelfsema 3

Table 2.1 Categories of metadata fields in the survey
Generic campaign metadata Campaign-specific metadata
¢ instrument ¢+ vegetation
+ reference standards ¢+ 'woodland and forest
+ calibration + agriculture
+ hyperspectral signal properties + soil
+ illumination information + mineral exploration
¢ viewing geometry ¢ show
¢ environment information ¢+ urban environments
+ atmospheric conditions ¢+ marine and estuarine
+ general project information ¢+ underwater substratum targets
+ |ocation information
+ general target and sampling information

Protocolos y Librerias espectrales en Espec



} METADATA. FORMAT f
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A field spectroscopy metadata
standard is defined as those data
elements that explicitly document

the spectroscopy dataset and Te>;it|easscu
field protocols, sampling Standard
strategies, instrument properties XML

and environmental and logistical

variables
SPECCHIO Universidad de Zurich }

EcologicalML de la Ecological Society of }
America

SpectroML de National Institute of
Standars and Technology (NIST)

Malthus et al., 2009 CSIRO

_\
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} Normativa Internacional f

\ation z,

s

3 %

S, %
5 e x
g w
2N 2% £

(e Compatial  comortuam . e

9001

©19115:2003 “Geographic Information -
Metadata”

e Sensor Web Enablement (SWE 2.0)

©19115-2:2009 “Geographic Information-
Metadata for imagery and gridded data”

*19130:2010 “Geographic Information- {gmmm) - SensorML 1.0 (en progreso 2.0)
Sensor data model for imagery and gridded

data”

*19156:2011 Geographic Information- _ -Observations and Measurements 2.0
Observations and Measurements’
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} DATA QUALITY
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QA4EO Principle
A 4_ E f&ﬂ%ﬁqgjﬁimn Data and derived products shall have associated
FARTH ORSERVATION with them a fully traceable indicator of their quality
Quality Indicator Traceability
A Quality Indicator (Ql) shall provide sufficient A QI shall be based on a documented and
information to allow all users to readily quantifiable assessment of evidence
evaluate the “fitness for purpose” of the data demonstrating the level of traceability to
or derived product internationally agreed (where possible Sl)

reference standards

What is the meaning of a result without an uncertainty/confidence statement

JCGM 100:2008

GUM 1995 with minor corrections ISO 19157:2013

Geographic Information — Data quality

Evaluation of measurement data — Guide to the expression of . ..
uncertainty in measurement Thematlc, P05|t|onal, temporal

Uncertainty Type A and Type B

Protocolos y Librerias espect



} DATA QUALITY.UNCERTAINTY f

Measurement uncertainties arise from a combination of several sources because the
measurements are influenced by metrological agents, such as: measurement method,
operator, environmental conditions, equipment and the sample itself (Mendes & Rosario,
2005)

* Repeatability
— Same measurand, same conditions
— Laboratory conditions

— Usually only applies to single instrument measuring
a single source multiple fimes

— Indicator of theoretical measurement
PRECISION

* Reproducibility
— Closeness of agreement between measurements of
the same physical parameter, under different

conditions
— Indicator of z 7
— Quantification = critical to application of field

spectroscopy across user T?EPOUEPS with different
instruments, and fo MULTI-TEMPORAL studies

- Calibrations and trazability reports for spectroradiometer and panel




DATA QUALITY.TOTAL UNCERTAT

On the reproducibility of reflectance factors:
implications for EO science

Karen Anderson E. I. Milton. Vincent Odongo Jennifer L. Dungan

School of Geography. School of Geography. NASA Ames Research Center.

University of Exeter, UK University of Southampton, UK Moffett Field, CA, US#
karen.anderson/@exeter.ac.uk 2. j.milton@soton.ac.uk Jennifer L Dungan@ . GOV

x10°

— propagated NEAp
[| ——measured NEap

INSTITUTO NACIONAL DE TECNICA AEROESPACIAL

SPECTRAL UNIFORMITY EVALUATION OF REFERENCE SURFACES
FOR AIRBORNE AND ORBITAL SENSORS ABSOLUTE CALIBRATION

Cibele Teixeira Pinto'?, Flavio Jorge Ponzoni', Ruy Morgado de Castro??
and Derek John Griffith®

O final = \/Z (04)*+) _ (o8)*

Ta = \/(Jrepet:'tﬁridude}z + (Jreprudutiﬁil-idﬂde)g
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SPECTRA DATADASE. SPECCHIO
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hivo . Editar Ver Historial Marcadores “Herramientas - Ayuda

) Google X |- 8 Marcos Jiménez Michavila - X. ' [ SPECCHIO Spectral Information Sy X +

See o W o

f Mas visitados - » Como hacer unatarta .. @ Comenzar a usar Firefox http f/www. colchoner

PECCHIO Spectral Information System

Welcome to the SPECCHIO website!

Looking for spg_ct_ra]

Web Browser Interface

SPECCHIO

\g\/

Glassfish
Application Server
& Web Server
b

HTTP /HTTPS Port

SPECCHIO App
.E Pure Java
4
MySs QRL
- Higher Level Languages

App SPECCHIO
with SPECCHIO || DB

1dV OIHJJ3dS
K

— Java
L I D L EomPponents MySQL Database Server
User Workstation SPECCHIO Server
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} SPECTRA DATADASE.

INSTITUTO NACIONAL DE TECNICA AEROESPACIAL

Retrieval

Campaign name

Spectral dax af the telacted campagn Wit be loades o the catabace.

(a) ()
Data Loader

-

SPECCHIO
DB

T e “
& rrvy AL e r.

"
O M B mensn wmen Lis o IR, 000 0

o=
-

Instrumentation Administration File Export Data Report
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} METADATA.IMPLEMENTATIO

AL
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ISPRS Int. J. Geo-Inf. 2014, 3, 1003-1022; doi:10.3390/ij2i3031003
ISPRS International Journal of

ISO 19115-1:2014 Geo-Information
Geographic Information - s com ol
Metadata- Part 1 Aricle

Fundamentals Field Spectroscopy Metadata System Based on ISO

and OGC Standards

Marcos Jiménez 1’*, Magdalena Gonzalez 1, Alberto Amaro * and Alix Fernandez-Renau

SensorML ISO 19156 ISO 19115
Oo&M MD-
Metadata
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} METADATA. INTA

SPECTRO-RADIOMETER )\

Model — D
Serial number — D
Calibration date —» D
ForeOptic applied — D
FOV used —» D
VNIR (FWHM) — D
SWIR1 (FWHM) — D
SWIR2 (FWHM) — D

CONTACT

Organization responsible — D

LMEIHQDQLOQQ

Acquisition date —D

CAMPAIGN._

Acquisition time — D
Observation angle — M
Sensor height - M
Quantity measured — D
Reference Panel - M

KMeasurement method — M/

10 T T T T a

sl Spectral Signature

Erica scoparia

N
i
it s &
r 4
0.2 _/_// /\ /\._/\_;
il 1 L 1
500 1000

Reflactanca

Person responsible
of the data — D
b oo
/ \ Incorporation mode to XML metadata files
QUALITY D:read Directly M: Manually  C: Calculated
Radiometric (NEDL) — D / \
Geometric (RMSEx y) —D LOCALIZATION
Measurement Reference system —M
Uncertainty — C Projection —»M (TARGETISURFACEW
Surface X coordinate — C Identification — D
K Heterogeneity — C / Y coordinate —C Description —M
Altitude —C

Name — D
Date — D
Objective —» M
Purpose - M
Locality — M
User (Organization) —» M

Operator — M /

/" ENVIRONMENT )

illumination source - M
Solar zenith angle — C
Solar azimuth angle —C
Cloud cover —» M
kAerosoI Optical depth — M/

& O

FILE

Name — D
Format — D
Creationdate —» D
Number of samples —» M

Process level - M

Number of spectra — C




} METADATA. INTA

Field
spectrometer

One SensorML XML file for,,_

each instrument used

Reflectance [%/10
°
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Spectral Field
curves campaign
One ISO 19156 XML file for each One ISO 19115 XML file for
surface/material measured each date

ASD_120725_RFLX1_701BS

ISO 19156
O&M
Surface 1

, , , ,
500 1000 1500 2000 2500
Wvelength [l

ASD_120725_RFLX1_ZD1GG
T T

ISO 19156
o&M
Surface 2

; , \ ;
500 1000 1500 2000 2500
Wvelength [n]

ASD_120725_RFLX1_ZO1WA
T T

SensorML

Reflectance [%/1
o

ISO 19156
o&M
Surface 3

ISO 19115
MD-
Metadata

B 600 7500 2500 2500
Wvetength [

Xlink
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} METADATA. INTA
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ISO 19156 Field Spectroscopy namespaces

OM_Observation i <om:phenomenanTirmes
+relatedCbservation : . e
phenomenonTime: TM_Object figml:TlmeInstam gml:id="InitTima"=
resultTime: TM_Instant i1 =gmltimePosition=2012-06-12 11:57:23 UTC+2</gmltimePosition=
validTime: TM_Penod [0..1] <fgml:-Timelnstant=
resultQuality. DQ_Element [0..7] i ;:f “oh Tirne=
parameter. Mamedvalue [0..7] v oM. pRendmenan [ime
C'“*
+result
+procedure 1
OM_Process Any
+observedProperty 1 =featursOfinterest 1
GFI_PropertyType GFl_Feature

{DMZII;hSEWEdF'erEH}I' #link:title="Feflactance"/>
Zorm:featureOflnterest «link: href=" 331" xlink:title="Bare Sail"f=

<gams.shapex

- agmlPoint gralid="L01BS" srsMame="urn:oge: def crs EPS G 4326"
=gml:coordinates decimal="degrees"=32.61415 -3.23018</gml coordinates=

i <fgml:Faint=

</gams:shape>
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O Excel read all metadata files (as spectral database) and visual basic
interface

Esteequipo » ToshibaHDD (E) > entregas » ARSATIE » ASD_180423 » L2

A Nombre Fecha de modifica... Tipo Tam
ASD_180423 ARSAT_LOTVG_L2R 16/035/20181346  Archive BMP
ASD_130423 ARSAT_LOTVG L2R 16/05/2018 1346 Archivo HDR
[ ASD_180423_ARSAT_LOTVG_L2R i 16/05/20181346  Archivo SLI
[iS) ASD_180423_ARSAT_L02VG_L2R 16/05/20181346  Archivo BMP
ASD_180423 ARSAT_LO2VG_L2R 16/05/20181346  Archivo HDR
[ ASD_180423_ARSAT_L02VG_L2Rsli 16/05/20181346  Archive SLI
ASD_130423 ARSAT_LO3VG_L2R 16/05/2018 1346 Archivo BMP
ASD_180423 ARSAT_LO3VG L2R 16/05/201813:46  Archivo HDR
[ ASD_180423_ARSAT_LO3VG_L2R sli 16/05/20181346  Archivo SLI
(5] ASD_180423_ARSAT_LO4VG_L2R 16/05/20181346  Archivo BMP
ASD_180423 ARSAT_LO4VG_L2R 16/05/20181346  Archivo HDR
[ ASD_180423_ARSAT_LO4VG_L2Rsli 16/05/2018 1346 Archivo SLI
[5) ASD_180423_ARSAT_LOSVG_L2R 16/05/20181346  Archivo BMP
ASD_180423 ARSAT_LOSVG_L2R 16/05/20181346  Archivo HDR
[ ASD_180423_ARSAT_LOSVG_L2Rsli 16/05/20181346  Archivo SLI
[i6] ASD_180423_ARSAT_LOVG_L2R 16/05/20181346  Archivo BMP
ASD_180423 ARSAT_LOGVG_L2R 16/035/20181346  Archive HDR
[7] ASD_180423_ARSAT_LOVG_L2Rsli 16/05/201813:46  Archivo SLI
[5) ASD_180423_ARSAT_LOTVG_L2R 16/05/20181346  Archivo BMP
ASD_180423 ARSAT_LOTVG_L2R 16/05/20181346  Archivo HDR
[ ASD_180423_ARSAT_LOTVG_L2Rsli 16/05/20181346  Archivo'SLI
() ASD_180423_ARSAT_L0BVG_L2R 16/05/20181346  Archive BMP
ASD_180423 ARSAT_LOSVG_L2R 16/05/2018 1346 Archive HDR
[7] ASD_180423_ARSAT_LOBVG_L2R i 16/05/20181346  Archivo SLI
[iS) ASD_180423_ARSAT_LOSVG_L2R 16/05/20181346  Archivo BMP
ASD_180423 ARSAT_LOSVG_L2R 16/05/20181346  Archivo HDR Provecta [ oesrie =] Resaa [ s> 160505 oesw towss Lwral <]
v LI ASD 160423 ARSAT LOSVG LoR i 16/05/20181346  Archivo SLI e = Sr—— ]

Universidad de las Paimas de Gran Canaria, Javier Marcelo -
ARSAT Jrugar | Masoalomas. Gran Canaria JFecha | 1010512016 13:
fHora | 2015-06-04 11:53:34 UTC+2

Marcos Jimenez

119% | 106% | 090%

Sentmcatore
<MD_Dataldentification>
<citation>
<G| Citation>
<title>
“gruC] BAF /g
<ftitle>
<date>
<CLDate>
<date>
<geo:Date>2011-04-28<fgeo Date>
<Idate>
<dateType>
<CI_DateTypeCode codeList="
it fonirw 10211, 0ry/1501 8139 resources/codeList xmi#C|_DateTypeCode” codeListValus="creation’>
creation</C|_DateTypeCode>
<MateTyper
</C|_Date>
<ldate>
<otherCitationDetails>
<geort gea Gl
<fotherCitationDetails>
/] Citation»

<fcitation> ! J

ASD 160503 DESHY LO4AS LIRT.sh
Calioracion v analiis de imacenes Worldwie, H_VNIR “17.00%  CVNIR
Nt avalabe

VNI SR
Cowme oo Varwesin oo w1 T23% | 14.55% | 1921%

[ nid
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