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MAIN IDEA

 Acquire our spectra as we are data providers

 Archive the data to always have it available and easily shared

 Standardization is very difficult but we have to try

Data 

Processing

and Storage

..

- Easily Find the spectra

-Indentify spectra chararacteristics

-data interchange
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Aux data

Data Quality

Metadata

Spectral database

Spectra data

Spectral databases are systems for the organised storage of spectral 
signatures accompanied by associated metadata (Hueny, 2009)

SPECTRAL LIBRARIES to SPECTRAL DATABASE

Spectral library

Spectral libraries are collections of spectra that characterize the reflectance 
or emissivity spectral response of Earth’s surfaces and materials
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I) Simple case: characterize spectral
response

II) Complex case: characterize spectral
spatial, temporal, angular response 

SPECTRAL LIBRARIES.TYPES 
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SPECTRAL LIBRARIES.FORMATS

Excel (.xls)

Ascii (.txt)

Envi (.sli)



INSTITUTO NACIONAL DE TÉCNICA AEROESPACIAL

Protocolos y Librerías espectrales en Espectroscopía de campo: de las buenas prácticas a una mayor utilidad de los datos. INTA 7 de marzo 2019

GPS

Pictures

Environment
(sun position

AOT

AUXILIAR DATA
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METADATA.WICH METADATA?
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METADATA. FORMAT

Text ascii

files

Standard 

XML

A field spectroscopy metadata
standard is defined as those data 
elements that explicitly document 
the spectroscopy dataset and 
field protocols, sampling
strategies, instrument properties
and environmental and logistical
variables
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Normativa Internacional 

ISO

•19115:2003 “Geographic Information -
Metadata” 

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

•19130:2010 “Geographic Information-
Sensor data model for imagery and gridded
data”

•19156:2011 Geographic Information-
Observations and Measurements”  

OGC

• Sensor Web Enablement (SWE 2.0) 

- SensorML 1.0 (en progreso 2.0)

-Observations  and Measurements  2.0
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ISO 19157:2013
Geographic Information – Data quality

Thematic, Positional, temporal

DATA QUALITY

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

Uncertainty Type A and Type B
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• Calibrations and trazability reports for spectroradiometer and panel 

DATA QUALITY.UNCERTAINTY

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 times
– Indicator of theoretical measurement 

PRECISION
• Reproducibility

– Closeness of agreement between measurements of 
the same physical parameter, under different 
conditions

– Indicator of operational measurement precision
– Quantification = critical to application of field 

spectroscopy across user groups with different 
instruments, and to MULTI-TEMPORAL studies
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DATA QUALITY.TOTAL UNCERTAINTY
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SPECTRA DATADASE. SPECCHIO
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SPECTRA DATADASE. SPECCHIO
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METADATA.IMPLEMENTATION

SensorML ISO 19156
O&M

ISO 19115
MD-

Metadata

ISO 19115-1:2014
Geographic Information –
Metadata– Part 1 
Fundamentals
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CAMPAIGN
Name→ D
Date →D

Objective→ M
Purpose→ M
Locality→ M

User (Organization) →M
Operator→ M

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

METHODOLOGY
Acquisition date →D  
Acquisition time →D

Observation angle →M
Sensor height → M

Quantity measured→ D
Reference Panel → M

Measurement method→M

TARGET/SURFACE
Identification→ D

Description→M

LOCALIZATION
Reference system→M

Projection→M
X coordinate→C
Y coordinate→C

Altitude→C

CONTACT
Organization responsible→ D

Person responsible
of the data → D

FILE
Name→ D

Format→D
Creation date → D

Number of samples→ M
Number of spectra→C

Process level→M

ENVIRONMENT
iIlumination source→ M
Solar zenith angle →C

Solar azimuth angle →C
Cloud cover→ M

Aerosol Optical depth → M

QUALITY
Radiometric (NEDL) → D
Geometric (RMSEx y) →D

Measurement
Uncertainty→C

Surface
Heterogeneity→C

Incorporation mode to XML metadata files  

D: read Directly M: Manually C: Calculated

Spectral Signature

Erica scoparia

METADATA. INTA
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Field 
spectrometer

Field 
campaign

Spectral
curves

SensorML ISO 19115
MD-

Metadata

One SensorML XML file for
each instrument used

One ISO 19115 XML file for
each date 

One ISO 19156 XML file for each
surface/material measured

ISO 19156
O&M

Surface 2

ISO 19156
O&M

Surface 1

ISO 19156
O&M

Surface 3

Xlink

Xlink

Xlink

Xlink

METADATA. INTA
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ISO 19156 Field Spectroscopy namespaces

METADATA. INTA
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products

Data Storage, metatada, shareability. Spectral database

 Excel read all metadata files (as spectral database) and visual basic

interface   


