
CURRICULA/COURSE  DESCRIPTION  ERASMUS+ GEOCLIC
	TITLE OF THE COURSE
	Code 

	Remote sensing and modelling technologies as geospatial tools for environmental monitoring
	


	Teacher(s)
	Department

	Coordinating: Dipl.-Ing. Dmitriy Ostroverkhov

	Technische Universitaet Berlin / Institut für Luft und Raumfahrt


	Study cycle
	Level of the module
	Type of the module

	Undergraduate and MSc students
	1st year
	Lecture/laboratory work


	Form of delivery
	Duration 
	Language(s)

	learning course
	3 months
	English, German


	Prerequisites

	Prerequisites:

Basic knowledge of GIS, database and visualisation tool for MSG
	Co-requisites (if necessary):

Dominating applying area: engineering


	Credits of the course (ECTS)
	Total student workload
	Contact hours
	Individual work hours

	6
	50
	74
	30 hours post‐processing and homework, 59 hours reading, 30 hours preparation for examination


	Aim of the course unit: competences foreseeen by the study programme

	· The students should get to know the basic concepts of remote sensing, the basic principles of remote sensing sensors for different wavelength ranges, the basics of electromagnetic waves, the basics of system theory and sensor data processing. In the project work, the students develop the system concept of a space sensor including the dimensioning of corner parameters and components for a given remote sensing task.

	Learning outcomes of the Parts
 (course unit)
	Teaching/learning methods
	Assessment methods

	    1

Grundbegriffe der Fernerkundung
    2

Elektromagnetische Wellen
    3

Systemtheoretische Grundlagen
    4

Sensorelektronik
    5

Gammasensorik
    5

Röntgensensorik
    6

UV- und optische Sensorik I: Kamera-Abtastkonzepte und Kenngrößen
    6

UV- und optische Sensorik II: optische Systeme, Filter und Detektoren
    6

UV- und optische Sensorik III: Weltraum-Spektrometer
    7

Infrarotsensorik I: Systemkonzepte, Kenngrößen, Detektoren
    7

Infrarotsensorik II: Fernerkundung von Hochtemperaturereignissen
    8

Weltraumsensorik für das ferne Infrarot (FIR)
    9

Mikrowellensensorik I: Kenngrößen; Mikrowellenradiometer
    9

Mikrowellensensorik II: Real Aperture Radar, Altimeter, SAR 

  10

Sensordatenverarbeitung
  10

Systematische Prozessierung am praktischen Beispiel BIRD
  11

Kalibration von Weltraumsensoren
 
	Lecture, discussion, case demonstration and study, individual scientific literature study, problematic and project learning methods
	Exam (test)

	Practical exercise 

	Space Camera System Design
Geometric Camera Design
Spectral and Radiometric Camera Design



	Assessment strategy
	Weight in %
	Deadlines
	Assessment criteria

	Lecturing (or self studying of modules in e-learning version) + individual case study + presentation + examination works + research report / certification works
	30
	Work during the semester
	Knowledge of the fundamentals, understanding of the practical-oriented methods and models in processing and database creation for ionosphere exploration; analytical, systematical and critical thinking; written, oral communication skills; social responsibility 

	Tests by every module
	30
	End of the modules
	Correct answers

	Exams: 2 intermediate examinations and certification examination
	40
	End of the parts and curricula
	Correct modeling the effective innovations and inventions


	Author
	Year of issue
	Title 
	No of periodical or volume
	Place of printing. Printing house or intrenet link

	Compulsory literature

	1. Observation of the earth and its environment : survey of missions and sensors, H. J. Kramer. - 4. ed. . - Berlin ; Heidelberg ; New York ; Barcelona ; Hong Kong ; London ; Milano ; Paris ; Tokyo : Springer, 2002. 1510 

2. Angewandte Systemtheorie : kontinuierliche und zeitdiskrete Signalverarbeitung, D. Kreß; R. Irmer. - München [u.a.] : Oldenbourg, 1990. - 336 S.

3. Systemtheorie: Grundlagen für Ingenieure, R. Unbehauen, München, Wien, Oldenbourg, 1990. 746 S.

4. Introduction to Fourier optics, J. W. Goodman, 2. ed. . - New York, NY [u.a.] : McGraw Hill, 1996. 441 S.

5. Systemtheoretische Grundlagen optoelektronischer Sensoren, H. Jahn ; R. Reulke, 1. Aufl., Berlin: Akad.-Verl., 1995. 298 S.

6. Introduction to the physics and techniques of remote sensing, C. Elachi. - New York [u.a.] : Wiley, 1987., 413 S.

7. Utilisation of Space, H. Stoewer, B. P. Feuerbacher, Springer, Berlin (Dezember 2005)


	Software

	MathLab,C++
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