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Field spectroscopy are considered to provide the most reliable 
information about the spectral behavior (in the solar and thermal part of 
the spectrum) of Earth surfaces and materials 

We can lose this  reliability if  
the spectral libraries was not: 

- Acquired by robust protocols 

- Saved in common Formats  

- Data Quality is reported 

- Measures and conditions are 
documented 

- Archived in searchable Databases 

 

 

 

RELIABILITY.MAIN IDEA 
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This proximal sensing is continuosly increasing in applications and techcnologies  

REALIABILITY.FIELD SPECTROSCOPY TECHNOLOGIES 

Goniometer FIGOSU. Zurich   

Lab U.Jena   

Lab SpecLab-CSIC   
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Applications 
http://www.asdi.com/solutions 
Endmembers, Material, elements 

Measurements 
Surfaces (Pure Pixels) or Elements (Endmembers) 

REALIABILITY.APLICATIONS AND MEASUREMENTS 

Magnitudes 
HCRF or BRDF…now Fluorescence 

http://www.asdi.com/solutions
http://www.asdi.com/solutions
http://www.asdi.com/solutions
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REALIABILITY.IMPLEMENTATION 

 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 

IDL 

Python 

Matlab 

.. 
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• A standard is a document that provides requirements, specifications, 
guidelines or characteristics that can be used consistently to ensure that 
materials, products, processes and services are fit for their purpose 

• International organizations  are ISO and OGC 

• For Geographic Information ISO TC 211 

• DIFFICULTY: Very huge, abstract and general documents 

• ADVANTAGE: UML and XML Implementation 

 

 

 

 

 

 

 

 

 

• The work to do is: 

• -understanding normatives 

• -selection of element for our data  

 

RELIABILITY.STANDARDS 

 

• Abstraction of 
reality 

Conceptual 
model 

• Data types 

• Relationship 
between 
Clases 

UML 
description  • Elements and 

Atributes 

• Schemas 

XML 
Implementation 

With xml you have 
the information 

localted 
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ISO 19156:2011 
Geographic Information – 
Observations and 
Measurements 

SensorML 

RELIABILITY.GUIDES 

Good Practice   Guides   Standards   

ISO 19115-1:2014 
Geographic Information – 
Metadata– Part 1 
Fundamentals 
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Metadata 
files  

Database 
software  

Spectra + auxdata measurements  

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

Data 
Quality 

RELIABILITY.SPECTRAL DATABASE 

GPS 

Pictures 

Environm 
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I) Simple case: characterize spectral 
response 

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

Envi (.sli) 

Excel (.xls) 

Ascii (.txt) 

JCAMP 

Geomatica (.spl) 

XML 

 

SPECTRAL LIBRARIES.TYPES AND FORMATS 

File formats   
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Procedures are  application and objectives dependent….. standardization is posible???? 

Write your protocol….even pusblish 

Actualize if it is necesary 

PROTOCOLS.BASIS 
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Transects, Point, plots 

OM_Observation 

SF_SamplingFeature OM_Process 

Observation Protocol 

GFI_Feature 

+procedure Design 

+feature Of 
Interest 

PROTOCOLS.ISO 19156 

ISO 19156:2011 
Geographic Information – 
Observations and 
Measurements 

In-situ, ex-situ 

These provide document models for the 
exchange of information describing 
observation acts and their results 
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- Date 

- Site number and distribution 

- Individuals, target selection 

 

- Spectroradiometer configuration  

- Observation geometry  

- Target sampling 

- Panel sampling 

 

- Geolocation  

- Sun 

- Target information 

 

 
Pre-process 

     - reflectance 

     - preparation 

Post-process 

     - statistics 

     - format save 

 - Separability  

 

Phenomenon detection 
Stratified, random, site ID 
Representative, Target ID  

 
 

Single or Dual 
FOV, distance  

Number files, Integration time 
Point, transect, plot 

 
 

Coordinates 
Sun zenit and azimut 

Texture, picture                      

Reference panel 
Numer of spectra, pre-process 

Spectral polishing 
 

Number of files 
File name, File format  

 
Algorithm applied 

 

Sampling protocol [ ISO 19156 and guides] 

Data Processing [references +SensorML] 

Sampling 
Strategy 

Spectra 
acquisition 

Spectra 
Processing 

Spectra 
Analisys 

PROTOCOLS.EXAMPLE 

Auxiliar 
acquisition 
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PROTOCOLS.INGESTION 

Logsheet 

Manually 

incorporated 
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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 



INSTITUTO NACIONAL DE TÉCNICA AEROESPACIAL 

I Jornada de Usuarios ASD CCHS-CSIC 29th june 2016 

 
  

• 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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Metadata 

METADATA 

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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METADATA.WICH METADATA? 
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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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MD_Metadata 
+ fileIdentifier 

+ Language 
+ characterSet 

+ hierarchyLevel 
+ Contact 

+ dateStamp MD_identification 

MD_Distribution 

DQ_DataQuality 

ISO 19115 Field Spectroscopy namespaces 

METADATA. INTA 
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ISO 19156 Field Spectroscopy namespaces 

METADATA. INTA 
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<<Process Type>> 
System 

 
+name:string 

+description[0..1] 
+metadata Group 

+input[0..*]: anyData 
+output[1..*]:anyData 

+parameter[0..*] 
+spatialReferenceFrame 

+temporalReferenceFrame 
+bundedBy[0..1] 
+position[0..1] 
+interface[0..1] 

+component[1..*]:Process 
+connection[0..*]: Link 

<<Process Type>> 
System 

 
+name:string 

+description[0..1] 
+metadata Group 

+input[0..*]: anyData 
+output[1..*]:anyData 

+parameter[0..*] 
 

SensorML ASD FieldSpec3 namespaces 

SensorML 

 ASD Fieldspec Profile 

METADATA. INTA 
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SPECTRAL DATABASE.INTA 

GPS 

Pictures 

Environm 

IDL 

Python 

Matlab 

.. 

 

Metadata 

Template Spectral Library 

Logsheet 

Metadata 

Spectral Database 
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SPECTRA DATADASE. SPECCHIO 
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 Proximal sensing is increasingly complex but mainly the HCRF is the 
magnitude that we want to characterize 
 

 Spectral Databases are the key issue for spectral libraries reliability  
 
 A complete metadata system to properly report what has been measured and 

the conditions in which the measurements were carried out 
 

 Robust protocols must be only actualized if it is need it.  
 

 Develop or use software applications to manage your data looking for high 
automatic implementation 
 

 Standardization is posible by widespread tools or by International 
normatives 

 

 

 

 

 

 

 
 

CONCLUSIONS 


