	Faculty
	Electrical Engineering and Computer Sciences

	Course Title
	Image Processing and Pattern Recognition (IPPR)

	Number of ECTS credits
	6

	Hours per week (SWS)
	4

	Semester
	Master / Winter semester

	Course objective
	The objective of this module is to introduce the students into the basic principles of image processing methods and their

discretization, the necessary processing steps for pattern

recognition as well as the evaluation of developed algorithms

for automatic target recognition systems. All principles are

introduced for a wide range of different applications, like 2D-,

3D-, grayscale-, coloured-, multispectral-images or videos.

After completion of this module the students are able to

• understand the basic concepts of image processing and

pattern recognition

• determine and interpret properties of digital images and

their natures

• extent the system theoretic concepts for imaging systems

• specify appropriate filtering and segmentation approaches

for noisy images and videos

• distinguish between area based and contour based

approaches for representing objects of interest

• select suitable methods to reduce redundant information

and to select appropriate object features

• design classifiers for object recognition

• establish an understanding for limitations of different

methods depending on the application

• investigate and assess the aforementioned topics using

Matlab

	Prerequisites
	No specific pre-conditions

	Recommended reading
	B. Lehmann, Image Processing and Pattern Recognition,

lecture notes, Hochschule Bremen

T. Hastie, et al., The Elements of Statistical Learning: Data

Mining, Inference and Prediction, Springer, 2017

B. Jähne, Digital Image Processing: Concepts, Algorithms and

Scientific Applications, Springer, 2005

C.M. Bishop, Pattern Recognition and Machine Learning,

Springer, 2007

S. Theodoridis et al., Introduction to Pattern Recognition - A

MATLAB Approach, Academic Press, 2010

	Teaching methods
	Tuition in seminars (2 SWS),

laboratory exercises and projects (2 SWS)

	Assessment methods
	Oral examination (30 min)or written work under supervision (90 min)and scientific experimental work

	Language of instruction
	English

	Name of lecturer
	Prof. Dr.-Ing. Dieter Kraus

	Email
	Dieter.Kraus@hs-bremen.de

	Link
	http://www.hs-bremen.de/internet/de/studium/stg/mscee/

	Course content
	• Image Processing

- Introduction to image processing

- System theoretic concepts of imaging systems

- Pixel processing and neighbourhood processing

- Image segmentation and shape representation

• Pattern Recognition
· Introduction to pattern recognition 

· Feature Selection techniques

· Classifier concepts 

· Automatic target recognition systems


