SYLLABUS 

1. Information about the program
	1.1 Higher education institution
	 Politehnica University Timisoara 

	1.2 Faculty
 / Department

	 Electronics Telecommunications and Information Technologies 

	1.3 Chair
	▬

	1.4 Field of study (name/code
)
	 Electronics Telecommunications and Information Technologies Engineering / 20.20.10  

	1.5 Study cycle
	Master 

	1.6 Study program (name/code/qualification)
	 Communications Networks Engineering / 20.20.10 / 2153  


2. Information about discipline
	2.1 Name of discipline/The educational classe

	 Advanced Video Compression Techniques / majoring/specialization  

	2.2 Coordinator (holder) of course activities
	 Prof. dr. ing. Marius Oteșteanu 

	2.3 Coordinator (holder) of applied activities

	 Ș.l. dr. ing. Daniel Popa 

	2.4 Year of study

	 1 
	2.5 Semester
	 2 
	2.6 Type of evaluation
	 E 
	2.7 Type of discipline

	 DCAV 


3. Total estimated time (direct activities (fully assisted), partially assisted activities and unassisted activities
)
	3.1  Number of hours fully assisted/week
	4   ,of which:   
	3.2 course
	 2 
	3.3 seminar/laboratory/project
	 2 

	3.1* Total number of hours fully assisted/sem.
	 56   ,of which:   
	3.2* course
	28 
	3.3* seminar/laboratory/project
	28 

	3.4 Number of hours partially assisted/week
	 0  ,of which: 
	3.5 project, research
	  
	3.6 training
	  
	3.7 hours designing M.A. dizertation
	  

	3.4* Number of hours pasrtially assisted/ semester
	 0  ,of which: 
	3.5* project of research
	  
	3.6* training
	  
	3.7* hours designing M.A. dizertation
	  

	3.8 Number of hours of unassisted activities/ week
	 4  ,of which: 
	Additional documentation in the library, on specialized electronic platforms, and on the field
	 1 

	
	
	Study using a manual, course materials, bibliography and lecture notes
	 1 

	
	
	Preparation of seminars/ laboratories, homework, assignments, portfolios, and essays
	 2 

	3.8* Total number of hours of unasssited asctivities/ semester
	 56  ,of which: 
	Additional documentation in the library, on specialized electronic platforms, and on the field
	 14 

	
	
	Study using a manual, course materials, bibliography and lecture notes
	 14 

	
	
	Preparation of seminars/ laboratories, homework, assignments, portfolios, and essays
	 28 

	3.9 Total hrs./week

	 8  

	3.9* Total hrs./semester
	 112 

	3.10 No. of credits
	 6 


4.
Prerequisites (where applicable)
	4.1 Curriculum
	·   

	4.2 Competencies
	·   


5.
Conditions (where applicable)
	5.1 of the course
	·   

	5.2 to conduct practical activities
	·   


6.
Specific competencies acquired through this discipline
	Specific competencies
	·   Knowledge of specific problems associated with the transmission of different data types in communication networks

· Understanding standardized models in the field of video compression and using them in applications 

· Integrating multiple information sources for problem solving
· Developing software applications for communication networks 

	Professional competencies ascribed to the specific competencies
	·  C1 Selection, synthesis and comparative evaluation of theoretical concepts, models, analysis techniques and methods in the field of telecommunications;

· C3 Innovative problem solving by integration of new and complex information in-depth and related areas in new context;

· C4 Hardware and software applications development for telecommunications networks using new technologies;   

	Transversal competencies ascribed to the specific competencies
	·   CT1 Organizational skills and teamwork management of multidisciplinary research with taking responsibility for different hierarchical levels;

· CT2 Critical, innovative and research skills, in conjunction with identifying their own learning and training needs;

· CT3 Communication skills of ideas, problems and solutions of projects, initiatives in interdisciplinary cooperation.     


7.
Objectives of the discipline (based on the grid of specific competemcies acquired)
	7.1 The general objective of the discipline
	·  Understanding the video signals transmission principles in communication networks and video compression standards. 

	7.2 Specific objectives
	·  Introduction in image and video signals and their digitization parameters;

· Understanding the basic principles of video coding;

· Understanding the MPEG4 and H264 standards. 


8.
Content
	8.1 Course
	Number of hours
	Teaching methods

	 Baseband signals: image, video, voice, data; 
	 3 
	 exposure,

direct interaction with the student,

practical examples,

comparative analyzes  

	 Compression techniques: Lossless compression, Lossy compression; 
	 2 
	

	 Video Compression: video formats, quality assessment (subjective methods, objective methods), video coding principles (video CODEC, temporal model, image model, entropy coding, hybrid DPCM/DCT CODEC), video compression standards; 
	 5 
	

	 MPEG4 Visual standard: fundamental concepts (tools, objects, profiles levels), coding rectangular frames and arbitrary shape regions, scalability and scalable profiles, texture coding, studio profiles, coding synthetic elements; 
	 10 
	

	 H.264 standard: fundamental concepts, structure, profiles.  
	 8 
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	  
	  
	

	Bibliography
   1. Iain E. G. Richardson, H.264 and MPEG-4 Video Compression – Video Coding for Next-generation Multimedia;

John Wiley & Sons; England, 2003 

2. M. Oteşteanu, Sisteme de transmisie şi comutaţie; Editura Orizonturi Universitare; Timişoara, 2001  


	8.2 Applied activities

	Number of hours
	Teaching methods

	 Introduction to OpenCV  
	 2 
	 Exposure, implementing software applications, solving problems 

	 Image processing using rectangular blocks  
	 2 
	

	 Forward and inverse Discrete Cosine Transform  
	 4 
	

	 Quantization and rescaling  
	 2 
	

	 Zigzag scan  
	 4 
	  

	 Run-level encoding/decoding  
	 4 
	  

	 Entropy coding/decoding  
	 8 
	  

	 Scalable video coding 
	 2 
	  

	  
	  
	  

	Bibliography
  1. https://intranet.etc.upt.ro/~RDVV/Laborator/
2. R. Laganière, OpenCV 3 Computer Vision Application Programming Cookbook, Packt Publishing, 2017  


9.
Coroboration of the content of the discipline with the expectations of the main representatives of the epistemic community, professional associations and employers in the field afferent to the program
	·   


10. Evaluation
	Type of activity
	10.1 Evaluation criteria

	10.2 Evaluation methods
	10.3 Share of the final grade

	10.4 Course
	  6-8 subjects including theory, applications and exercises.  
	 Written exam 2h 30 min. 
	 60% 

	10.5 Applied activities 
	S:      
	  
	  

	
	L:    verifying the degree of understanding of studied principles and tasks fulfilling; end of semester test   
	 Continuous assessment, oral and practical; written final test 
	 40% 

	
	P:      
	  
	  

	
	Pr:          
	  
	  

	
	Tc-R
:    
	  
	   

	10.6 Minimum performance standard (minimum amount of knowledge necessary to pass the discipline and the way in which this knowledge is verified


	·   The minimum grade to pass the semester activity is 5, corresponding to attendance of practical activities, fulfilling the basic tasks for each practical work and understanding the principles implemented in applications.

· The minimum grade to pass the exam is 5, corresponding to understanding the most important theoretical aspects of the course and the ability to solve simple numerical applications similar to those exemplified in the course.  


	Date of completion
	Course coordinator
(signature)
	Coordinator of applied activities
(signature)

	   
	…………………….………
	…………………….………


	Head of Department
 (signature) 
	Date of approval in the Faculty Council 

	Dean
(signature)

	             …………………….………
	   
	…………………….………


� The form corresponds to the Syllabus promoted by OMECTS 5703/18.12.2011 (Annex 3), updated based on the Specific Standards ARACIS of December 2016.


� The name of the faculty which manages the educational curriculum to which the discipline belongs


� The name of the department entrusted with the discipline, and to which the course coordinator/holder belongs.


�  Fill in the code provided in HG no. 376/18.05.2016 or in HG similars annually updated.


� The educational classes of subjects (ARACIS – specific standards, art./paragraph 4.1.2.a) are: fundamental subjects, field subjects, majoring/specialization subjects.


�  The applied activities refer to: seminar (S) / laboratory (L) / project (P) / practice/training (Pr).


� The year of study to which the discipline is provided in the curriculum .


� The types of subjects (ARACIS – specific standards, art./paragraph 4.1.2.a) are: extended knowledge subject / advanced knowledge subject and synthetic subject (DA / DCAV and DS).


�  Within UPT, the number of hours from 3.1*, 3.2*,…,3.9* are obtained by multipling by 14 (weeks) the number of hours from 3.1, 3.2,…, 3.9. 


� The total number of hours/week is obtained by summing up the number of hours from 3.1, 3.4 şi 3.8.


� At least one title must belong to the department staff teaching the discipline, and at least one title must refer to a relevant work for the discipline, a national and international work that can be found in the UPT Library.


� The types of applied activities are those mentioned in 5. If the discipline containes more types of applied activities then they are marked, consecutively, in the table below. The type of activity will be marked distinctively under the form: „Seminar:”, „Laboratory:”, „Project:” and/or „Practice/Training:”.


� At least one title must belong to the staff teaching the discipline.


� The Syllabus must contain the evaluation method of the discipline, specifying the criteria, the metods and the forms of evaluation, as well as mentioning the share attached to these within the final mark. The evaluation criteria must correspond to all activities stipulated in the curriculum (course, seminar, laboratory, project), as well as to the methods of continuous assessment (homework, essays etc.)


� Tc-R= Homework-Reports


� For this point turn to  “Ghid de completare a Fișei disciplinei” found at: � HYPERLINK "http://univagora.ro/m/filer_public/2012/10/21/ghid_de_completare_fisa_disciplinei.pdf" �http://univagora.ro/m/filer_public/2012/10/21/ghid_de_completare_fisa_disciplinei.pdf� 


� The approval is preceeded by discussing the study program’s board’s point of view with redgards to the syllabus.






