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SUBJECT CARD
Name of subject in Polish                 Systemy multimedialne
Name of subject in English               Multimedia systems
Main field of study (if applicable):   Applied Computer Science 
Specialization (if applicable):           Information System Design
Profile:  academic / practical*
Level and form of studies: 1st/ 2nd level, uniform magister studies*, full-time / part-time studies*
Kind of subject: obligatory / optional / university-wide*
Subject code INZ2401
Group of courses YES / NO*
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	Lecture
	Classes
	Laboratory
	Project
	Seminar

	Number of hours of organized classes in University (ZZU)
	30
	
	30
	
	

	Number of hours of total student workload (CNPS)
	60
	
	90
	
	

	Form of crediting
	Examination / crediting with grade*
	Examination / crediting with grade* 
	Examination / crediting with grade*
	Examination / crediting with grade*
	Examination / crediting with grade*

	For group of courses mark final course with (X) 
	
	
	
	
	

	Number of ECTS points
	2
	
	3
	
	

	including number of ECTS points for practical (P) classes 
	0
	
	3
	
	

	including number of ECTS points for direct teacher-student contact (BK) classes
	1,2
	
	1,8
	
	


*delete as applicable
	[bookmark: table03]PREREQUISITES RELATING TO KNOWLEDGE, SKILLS AND OTHER COMPETENCES
1. Basic Knowledge in the Area of Digital Sound Processing.
 2. Basic Knowledge in the Area of Digital Image and Digital Video Processing.


\
	[bookmark: table04]SUBJECT OBJECTIVES
C1 Acquiring knowledge on multimedia and multimodal systems, especially on natural methods of human-computer communication.
C2 Acquiring practical knowledge on use of multimedia and natural means of human-computer interaction.
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	SUBJECT LEARNING OUTCOMES
relating to knowledge:
PEK_W01 Student knows multimedia, natural methods of human-computer communication  and the technologies that enable their implementation
PEK_W02 Student knows fundamental concepts of multimodal analysis, he/she is able to enumerate and describe methods of modalities integration
PEK_W03 Student has basic knowledge on multimodal database, multimodal data management and retrieval

Relating to skills:
PEK_U01 Student is able to use modern methods of human-computer interaction
PEK_U02 Student knows how to verify and critically judge possibilities of modern multimedia technologies application to natural human-computer interaction  
PEK_U03 Student knows how to implement a chosen method of voice based user verification.
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	PROGRAM CONTENT

	Lectures
	Number of hours

	Lec 1
	Introduction. Basic concepts and definitions. Types of multimedia systems. Multimedia human-computer communication. Recognition as the main problem of multimedia interaction. Methods of machine learning in natural communication with computer.
	2

	Lec 2
	Speech recognition problem. Linguistic aspects of speech recognition. 
	2

	Lec 3
	Speech signal: preprocessing, representation methods, MFCC feature extraction 
	2

	Lec 4
	 Decoding. Models, methods and algorithms. 
	2

	Lec 5
	Speaker recognition
	1

	Lec 6
	Speech synthesis: concatenative synthesis with a fixed inventory, unit-selection based synthesis
	2

	Lec7
	Basics of natural language processing. Natural language understanding and generation. Dialog modeling and management.
	3

	Lec 8
	Digital image and video processing tools for human-computer interaction. 
	2

	Lec 9
	Hand detection and hand gesture recognition. Body gesture analysis 
	2

	Lec 10
	Face recognition in static pictures and video. Emotion recognition 
	2

	Lec 11
	Gaze analysis. Focus of Attention Estimation. Modelling interest in face-to-face conversations from multimodal nonverbal behaviour.   
	2

	Lec 12
	Handwriting and sketching processing. Digital ink
	2

	Lec 13
	Basic concepts of multimodal analysis. Methods of Modality Integration. Multimodal information fusion.
	2

	Lec 14
	Multimedia and Multimodal Databases. Indexing and Information Retrieval.
	2

	Lec 15
	Colloquium
	2

	
	Total hours
	30
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	Classes 
	Number of hours

	Cl 1
	
	

	Cl 2
	
	

	Cl 3
	
	

	Cl 4
	
	

	..
	
	

	
	Total hours
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	Laboratory
	Number of hours

	Lab 1
	Classes organization: substantial introduction to laboratory, organization and schedule of classes, credit conditions, BHP training. 
	2

	Lab 2 
	Speech recognition – testing chosen applications, analysis and evaluation of the results obtained
	4

	Lab 3
	Speech synthesis – testing chosen applications, analysis and evaluation of the results obtained
	4

	Lab 4
	Face recognition – testing chosen applications, analysis and evaluation of the results obtained
	4

	Lab 5
	Content based multimedia information retrieval
	4

	Lab 6
	Voice based user verification – design and implementation of an application using available software libraries 
	12

	
	Total hours
	30
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	Project
	Number of hours

	Proj 1
	
	

	Proj 2
	
	

	Proj 3
	
	

	Proj 4
	
	

	…
	
	

	
	Total hours
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	Seminar
	Number of hours

	Sem 1
	
	

	Sem 2
	
	

	Sem 3
	
	

	…
	
	

	
	Total hours
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	TEACHING TOOLS USED

	N1. Traditional lecture assisted multimedia presentation.
N2. E-learning: making available lecture teaching aids.
N3. E-learning: colloquium in a form of electronic test.
N4. E-learning: organization of laboratory classes, making available exercises instructions, patterns of documentation and other teaching aids, sending completed tasks and reports via e-portal, using forum and e-mail for teacher-student and student-student communication. 
N5. Specialized hardware and software.


EVALUATION OF SUBJECT LEARNING OUTCOMES ACHIEVEMENT
	[bookmark: table0C]Evaluation (F – forming (during semester), P – concluding (at semester end)
	Learning outcomes number
	Way of evaluating learning outcomes achievement

	F1 - laboratory
	PEK_U01, PEK_U02, PEK_U03
	Grades of completed tasks

	P - laboratory
	PEK_U01, PEK_U02, PEK_U03
	Weighted mean of grades obtained during semester. Weights  of Lab2, Lab3, Lab4, Lab5 are equal to 0,15. Weight for Lab6 is 0,4. To pass the course all tasks should be completed.

	 P – lecture 
	PEK_W01..PEK_W03
	Colloquium in a form of e-test; to pass the test student has to obtain at least 60% of total points.
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	PRIMARY AND SECONDARY LITERATURE

	PRIMARY LITERATURE:
[1]  Thiran J.P., Marques F., Bourlard H., Multimodal Signal Processing: Theory and Applications for Human-Computer Interaction, Academic Press, Elsevier, 2010. 
[2]  Chapman N., Chapman J., Digital media. Third edition. Ontario: John Wiley & Sons Ltd., 2009.
[3]  Marcin Sikorski, Interakcja Człowiek-Komputer. Wydawnictwo PJWSTK 2010.
[4]  Shneiderman B., Plaisant C., Designing the User Interface, Fifth International Edition Pearson Higher Education, 2010 
SECONDARY LITERATURE:
[1]  Jurafsky D., Martin J. H., An Introduction to Natural Language Processing, Computational Linguistics, and Speech Recognition, Prentice Hall, Inc., 2000,
[2]  Jurafsky D., Martin J. H., Speech and Language Processing, Prentice Hall, Inc., 2007
[3]  Handbook of natural language processing, Edited by Dale R., Moisl H, Sumers H. L., New York ; Basel : Marcel Dekker, cop. 2000, (document elektroniczny)
[4]  Automatic speech and speaker recognition: large margin and kernel methods, Edited by Keshet J., Bengio S., Chichester : John Wiley & Sons, 2009
[5]  Furui S., Digital speech processing, synthesis, and recognition, New York : Marcel Dekker, cop. 2003.
[6]  M. Lazaridis, et al., Multimedia search and retrieval using multimodal annotation propagation and..., Signal Processing-Image Communication (2012),
[7]  Shapiro L.G., Stockman G.C., Computer Vision, Upper Saddle River : Prentice Hall, 2001
[8]  Progress in computer vision and image analysis, Editors Bunke H. [et al.], Singapore [etc.]: World Scientific, cop. 2010.
[9]  Jef Raskin, The Human Interface. New Directions for Designing Interactive Systems. Boston: Addison-Wesley 2000.
[10]  Joel Spolsky, Projektowanie interfejsu użytkownika. Poradnik programistów. Warszawa: MIKOM 2001.
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