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COURSE DATA

Data Subject

Code 43742

Name Laboratory of instrumentation

Cycle Master's degree

ECTS Credits 5.0

Academic year 2021 - 2022

Study (s)

Degree Center Acad. Period
year

2162 - M.U. en Teledeteccion 12-V.2 Faculty of Physics 1 Firstterm

Subject-matter

Degree Subject-matter Character

2162 - M.U. en Teledeteccion 12-V.2 1 - Fundamentals Obligatory

Coordination

Name Department

COLL COMPANY, CESAR 345 - Earth Physics and Thermodynamics

SUMMARY

The Instrumentation Laboratory course, together with the Fundamentals of Remote Sensing, compose the
Fundamentals subject where the physical principles of remote sensing are provided and the students get
familiar with the proper instrumentation of remote sensing measurements. In the specific laboratory part,
the student uses basic measuring instrumentation that allows for the measurement of physical parameters
for their comparison or calibration/validation of the measurements taken from satellites.

PREVIOUS KNOWLEDGE

Relationship to other subjects of the same degree
There are no specified enrollment restrictions with other subjects of the curriculum.
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Other requirements

Not special previous requirements

OUTCOMES

2162 - M.U. en Teledetecciéon 12-V.2

Students should apply acquired knowledge to solve problems in unfamiliar contexts within their field
of study, including multidisciplinary scenarios.

- Students should be able to integrate knowledge and address the complexity of making informed
judgments based on incomplete or limited information, including reflections on the social and ethical
responsibilities associated with the application of their knowledge and judgments.

- Students should communicate conclusions and underlying knowledge clearly and unambiguously to
both specialized and non-specialized audiences.

- Students should demonstrate self-directed learning skills for continued academic growth.

- Be able to access the information required (databases, scientific articles, etc.) and to interpret and
use it sensibly.

- Students should possess and understand foundational knowledge that enables original thinking and
research in the field.

- Be able to access to information tools in other areas of knowledge and use them properly.

- Exponer y defender publicamente el desarrollo, resultados y conclusiones de su trabajo de una
manera clara y concisa.

- Trabajar en equipo con eficiencia.
- Ser capaces de realizar una toma rapida y eficaz de decisiones.
- Aplicar los conocimientos adquiridos con criterios de sostenibilidad de nuestro entorno.

- Entender los fundamentos fisicos de la Teledeteccion y ser capaz de aplicarlos en el analisis y
tratamiento de los datos.

- Entender el funcionamiento de los sensores de teledeteccidén y el proceso de calibrado de los
mismos, saber utilizar la instrumentacién necesaria para la medida de magnitudes radiométricas y
pardmetros biofisicos y saber realizar el tratamiento y andlisis de los datos que proporcionan.

LEARNING OUTCOMES

At the end of the teaching-learning process, the student should be able to:
1. Know the different types of remote sensing platforms and sensors

2. Know the basic parameters that define the remote sensing images
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3. Understand and assimilate the fundamental concepts concerning radiometric quantities

4. Understand the concept of reflectance and get to know the factors that influence the reflectance of
different natural surfaces and know the most used vegetation indices as well

5. Understand and assimilate the various forms of interaction of electromagnetic radiation with matter
6. Understand the different terms that appear in the atmospheric radiative transfer equation

7. Understand the various corrections required by remote sensing images both in the optical and the
thermal infrared domains

8. Understand the basics of remote sensing in the microwave part of the spectrum

9. Understand the operation of radiometers, carry out measurements with them and with other instruments
measuring biophysical parameters, and perform and interpret instrument calibration

10. Programming complex calculations or use spreadsheets to evaluate errorsin the development of
experimental work. Structure the information about the work developed in the laboratory so that it can be
reproducible by others

DESCRIPTION OF CONTENTS

1. Spectroradiometers Characterization

The objective of this practical is to characterize two different spectroradiometers. This implies their
respective calibration, analysis of their spectral and angular responses, accuracy determination and
influence of temperature on their measurements.

2. Radiometric Measurements on Natural Surfaces

The objective of this practical is to get to know the procedure for spectrometric measurements and the
spectral responde of some natural surfaces. The practical then consists of performing a series of
radiometric measurements over some natural surfaces by using the GER-1500 radiometer.

3. Calibration and Use of the ESA ELBARA Il, an L-Band Radiometer System for Soil Moisture
Research

L-band (12 GHz) microwave radiometry is a remote sensing technique that can be used to monitor soil
moisture, and is deployed in the Soil Moisture and Ocean Salinity (SMOS) Mission of the European
Space Agency (ESA) and in the SMAP (Soil Moisture Active and Passive) NASA Mission. Performing
independent ground-based radiometer measurements is important for validating the satellite data and
products and for the further improvement of the radiative transfer models used in the soil-moisture
retrieval algorithms. The objective of this practical is to obtain microwave brightness temperature
measurements from a vine with the help of the calibrated microwave observations of different controlled
sources.
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4. Radiometer Calibration in the Thermal Infrared. Measurement of Emissivity: the Box Method

Learn how to use different thermal infrared (TIR) radiometers devoted to the measurement of the land
surface temperature. Calibrate the radiometers with a black body of variable temperature. Measure the
emissivity of two soils in different TIR spectral bands using the Box method. Analysis of results according
to the sample composition.

5. In-situ measurement of biophysical parameters of vegetation canopy

The objective of this exercise is to learn the principles of the methodology for in-situ determination of
biophysical variables of vegetation canopy. In particular, the chlorophyll content will be determined using
the SPAD-502 (MINOLTA) and CCM-200 (OPTI-SCIENCES) instruments. The leaf area index (LAI) and
the fraction of vegetation cover (FVC) will be measured using the LAI-2000 (LICOR) instrument.

ACTIVITY Hours % To be attended
Laboratory practices 25,00 100
Tutorials 5,00 100
Development of individual work 60,00 0
Study and independent work 15,00 0
Readings supplementary material 20,00 0

TOTAL| 125,00

TEACHING METHODOLOGY

A total number of five laboratory practicals will be carried out by the students. These take place in small
groups (16 students), with alecturer in charge of each subgroup. The sessions are dedicated to proper
laboratory experiments where the students carry out the experimental setup and data collection. For each
practical, the student must submit a report with experimental data collected and processed (errors, graphic
settings, adjustments), as well as the conclusions drawn.

EVALUATION

The laboratory work is evaluated, for both the first and second calls, on the basis of the respective reports
handed in by the students for each of the practicals carried out during the course (5 in total). Each report
ismarked between 0 and 10, and the final mark is obtained by averaging all the laboratory report marks
where each individual mark should be above 5 (out of10). L aboratory attendanceis considered
compulsory
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ADDENDUM COVID-19

This addendum will only be activated if the health situation requires so and with the prior
agreement of the Governing Council

Contenidos

Se mantienen los contenidos inicialmente recogidos en la guia docente.

Volumen detrabajoy planificacion temporal dela docencia

Respecto al volumen de trabajo:

Se mantienen las distintas actividades descritas en la Guia Docente con la dedicacion prevista.
Respecto ala planificacion temporal de la docencia

El material para el seguimiento de las clases de teoria/tutorias/seminarios de aula permite continuar con
la planificacién temporal docente tanto en dias como en horario, tanto si la docencia es presencial en el
aulacomosi noloes.

No hay ninguna variacion respecto alo previsto en las sesiones de laboratorio.
M etodologia docente

Respecto alas clases de |aboratorio, se tendera ala presencialidad méaxima respetando las normas de
distanciamiento y ocupacion de espacios fijadas por las autoridades académicas. En este sentido, la
docenciatipo "L" tendra una presencialidad del 100% y ladocenciatipo "U" serano presencia y se
impartira mediante las herramientas que ofrece € aula virtual. No hay ninguna variacion respecto ala
guia docente.

La metodol ogia utilizada para | as clases no presenciales ser&

1. De forma sincrona mediante las herramientas del aula virtual (Teams, Blackboard ...)
2. De forma asincrona mediante powers locutados u otras herramientas del aula virtual
3. Resolucion de gercicios y cuestionarios

S se produce un cierre de las instalaciones por razones sanitarias que afecte total o parcialmente a las
clases de la asignatura, éstas seran sustituidas por sesiones no presenciales siguiendo los horarios
establecidosy utilizando las herramientas del aula virtual.

Evaluacion

Se mantiene e sistema de evaluacion descrito en la Guia Docente de la asignatura en la que se han
especificado las distintas actividades evaluables asi como su contribucién a la calificacion final dela
asignatura.

43742 Laboratory of instrumentation 6



~ Course Guide
43742 Laboratory of instrumentation

S se produce un cierre de lasinstalaciones por razones sanitarias que afecte al desarrollo de alguna
actividad evaluable presencial de la asignatura ésta serd sustituida por una prueba de naturaleza similar
que se realizard en modalidad virtual utilizando |as herramientas informéticas licenciadas por la
Universitat de Valencia. La contribucion de cada actividad evaluable a la calificacion final de la
asignatura permanecera invariable, segin lo establecido en esta guia.

Bibliografia

Se mantiene la bibliografia recomendada en la Guia Docente pues es accesible.
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