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Course title: Remote Sensing (0604708) 

	1- Course information

	Credit hours
	3
	Level
	MSc
	Pre-requisite
	Computer Skills

	Lecturer

	Prof. Jawad Al-Bakri
	Office number
	116
	Office phone
	22449

	Course website


	http://www2.ju.edu.jo/sites/Academic/jbakri/default.aspx
	E-mail
	jbakri@ju.edu.jo
	Place
	GIS Lab


	Office hours


	Sunday
Monday
Wednesday
Thursday

10:00-11:00
10:00-11:00
10:00-11:00
10:00-11:00


	2- Course Description

	This course aims at enriching the knowledge of the graduate students in the fields of remote sensing with focus on theory and digital image processing.  The course will enable the student to know and understand remote sensing systems used to acquire data, and how these data may be analyzed and how information on our environment can be derived from such data for natural resources management. The course is restricted to the optical remote sensing systems.


	3- Learning Objectives

	The aim of the course is to enable the students to understand the main principles of remote sensing and image analysis. 

The specific objectives of the course are:

1. To provide the student with required background in theory and applications of remote sensing.

2. To provide the student with the theoretical background of the most common image processing techniques.


	4- Intended Learning Outcomes (ILOs)

	A) Knowledge and Understanding
A1 The main physical principles of remote sensing.

A2 Relationships between pixel values and physical quantities.

A3 Digital image processing methods needed to extract thematic information. 
B) Intellectual Skills

B1. Interpretation of remotely sensed data using spectral reflectance theory

B2. Selection of remote sensing methods for particular environmental application.

B3. To enable the student to advise on the most appropriate remote sensing data with respect to study objectives and scale.

C) Subject Specific Skills    

C1. Implementation of physical and statistical background in remote sensing.

C2. Use and calibration of the different satellite imagery data in different environmental applications.
C3. Integration of remote sensing and ancillary datasets.
D) Transferable Skills 

D1. Ability to interpret optical remote sensing data.
D2. Ability to undertake various analyses using digital image processing software packages. 

D3. Ability to transfer information between digital image analysis systems and GIS.


	5- ILOs: Learning and Evaluation Methods

	ILO/s
	Learning Methods
	Evaluation Methods

	A. Knowledge       and Understanding (A1-A3)
	Lectures and practical sessions.
	Exam and assignments.

	B. Intellectual Analytical and Cognitive Skills (B1-B3)
	Lectures and practical sessions.
	Assignments.

	C. Subject Specific Skills (C1-C4)
	Lectures, Discussions and Practical sessions.
	Student’s Project.

	D. Transferable Key Skills (D1-3)
	Lectures, practical sessions and students projects
	Exam and assignments, in addition to lab exercises.


	6- Course Contents

	Week
	Subject
	Sources
	ILOs

	1
	Introduction:
Remote sensing and its components, systems, sensors
	2-Ch1
	A3, C3

	2-3
	Physical principles of remote sensing.

· Electromagnetic radiation, Wave model, Particle model, Radiation terminology.
· Radiation laws: Plank’s equation, Stefan-Boltzmann equation, Wien’s displacement law, Reflectance, Emissivity. 
· Radiometric and atmospheric corrections: DN, Radiance and reflectance, Atmospheric interaction: Rayleigh scattering, Mie scattering, Non selective scattering.
· Spectral Reflectance Curves: Reflectance of vegetation, Reflectance of soil, Reflectance of rocks and minerals.
	2-Ch2

3-Ch3

4-Ch7
	A1

B1

B2

C2

D1



	4-5
	Technology of remote sensing

· Image structure, Display, and data type.

· Resolution and Sampling in Remotely Sensed Data: pixel size and GSI, IFOV, FOV. Temporal, spectral and radiometric resolutions

· Data type: data flow in RS, Image Formats and image restoration
	1- Ch4
2-Ch5
4-Ch3
	A2

A3

B3

D3

	6-7


	Earth Observation Systems

· Detectors, sensors and platforms: Low resolution (MODIS and NOAA AVHRR), Moderate resolution (Landsat, SPOT, ASTER), and High resolution data (IKONOS, QuickBird).

· Student presentations: New generations of earth observation systems. 

Midterm Exam
	1-Ch2
2-Ch7
3-Ch5
	B1

B2

B3

	8-9
	Digital image processing: Geometric correction

· Geometric Correction: Distortions, geometric correction types, GCPs, Transformation models, resampling (Nearest Neighbor, Bilinear interpolation and Cubic Convolution)

· Additional techniques for geometric correction and registration.
	1-Ch7

4-Ch7


	D2

D3

C1

C2

	10-11
	Digital image processing: Image enhancement

· Contrast enhancement: histograms and their interpretation, techniques of enhancement (linear, root, equalization, inversion)

· Spatial filtering: low-pass filter, high-pass filter, High Boost filters, Edge detector filers (Roberts, Sobel, Prewit, Laplacian ), Statistical filters (Median, Mode).
	1-Ch8

4-Ch6
	D2

D3

C1

C2

	12-14
	Image Classifications
· Purpose of classifications

· Methods of Classification: Simple classification (density slicing)

· Methods of Classification- Supervised classification: Parallelepipeds (box classifiers), Minimum distance to mean, Maximum likely hood, 

· Methods of Classification- Unsupervised classification: K-means method, ISODATA method, Class separability: The Transformed Divergence, The Jeffries-Matusita (Bhattacharrya Distance).

· Accuracy assessment (confusion matrices and Kappa statistics).
	1-Ch9

4-Ch9


	B2

C1

C3

D1
D2
D3

	15
	Miscellaneous topics on remote sensing applications
	1-Ch11
	B2
B3

	16
	Final Hour Exam
	
	


	7- Intended Learning Methods

	The course will be structured in lectures, discussions, students’ assignments and lab reports, in addition to a project that will be implemented and presented by each student. Visual aids will include hardcopy maps and satellite images, multispectral radiometers. Material of the practical sessions (Lab.) will be based on ERDAS Imagine software. The training data is provided with the manuals. All practical sessions will be introduced during the lectures; however students are required to finish the exercises on their own and to submit the required assignments. Students are also asked to prepare and deliver parts of lectures on certain topic that are identified by the instructor.


	8- Evaluation

	Evaluation component
	Points %
	Date/Schedule

	Midterm exam
	20%
	Week 8 or 9 depending on topics covered.

	Lab reports
	20%
	7 days after each practical session

	Homework, presentations and term paper
	20%
	Scheduled during the semester

	Final hour exam
	40%
	Week 16, following the time schedule announced by the registration department


	9- References 

	1. JENSEN, J. R., 2005, Introductory digital image processing: A remote sensing perspective, 3rd edition Upper Saddle River, NJ: Prentice Hall, 526 pages.

2. JENSEN, J. R., 2007, Remote Sensing of the Environment: An Earth Resource Perspective, 2nd Ed., Upper Saddle River, NJ: Prentice Hall, 592 pages.
3. REES, W. G., 2003, Physical Principles of remote sensing, 2nd edition. Cambridge: Cambridge University Press 
4. SCHOWENGERDT, R. A., 1997, Remote sensing: Models and methods for image processing, 2nd edition (London: Academic Press). 


	10- Intended Grading

	The scale below is usually followed for grading. This scale was based on results from the previous years; therefore slight changes might occur based on class average and standard deviation. However, grade “A” is given for the mark that exceeds 85 and grade “D” starts from 49 and above.

	From (%)
	To (%)
	Scale
	Mark
	Result

	0
	63
	2.0
	C
	Fail

	64
	69
	2.5
	C+
	Pass

	70
	72
	2.75
	B-
	Fair

	73
	75
	3
	B
	Good

	76
	81
	3.5
	B+
	Very Good

	82
	84
	3.75
	A¯
	Excellent

	85
	100
	4
	A
	Excellent


	11- Important Roles

	Attendance is obligatory for all students, as it will affect the overall performance of the student. According to UOJ regulations, the student is not allowed to miss more than 15% of lectures without accepted excuses, or otherwise he will fail in the course.  In case of absence with accepted justification or excuse, the student’s result will be incomplete and he will be able to attend the final hour exam in the next semester. Although these roles are strictly followed for BSc students, however for MSc students they are applicable as the course is an interactive module that builds on lecture notes and discussions during lectures.
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