
Scheme for the course of Master of Technology in Computer Engineering (Credit Based) 
 

Semester-I 
S. 

No. 
Course 

No. 
Subject Teaching 

Schedule 
 

Hours/Week Examination Schedule & 
Percentage Distribution 

Duration 
of Exam 

(Hrs) 

Credit 
 

L T P  Theory Sessional Practical Total   

1 
MTCOE-

101 
Advanced 

Computer 

Architecture 

4 0 0 4 60 40 -- 100 3 4 

2 
MTCOE-

103 
Advanced 

Computer 

Networks 

4 0 0 4 60 40 -- 100 3 4 

3 
MTCOE-

105 
Algorithm 

Analysis and 

Design 

4 0 0 4 60 40 -- 100 3 4 

4 
MTCOE-

107 
Distributed 

Operating 

Systems 

4 0 0 4 60 40 -- 100 3 4 

5 
MTCOE-

109 
Laboratory – 

I  
0  4 4 -- 50 50 100 3 2 

6 
MTCOE-

111 
Seminar 0 0 2 2 -- 50 -- 50 -- 1 

Total 22 240 260 50 550 - 19 

 
Semester-II 

 
S. 

No. 
Course 

No. 
Subject Teaching 

Schedule 
 

Hours/Week Examination Schedule & 
Percentage Distribution 

Duration 
of Exam 

(Hrs) 

Credit 
 

L T P  Theory Sessional Practical Total   
1 * Elective-I 4 0 0 4 60 40 -- 100 3 4 

2 
MTCOE-

202 
Advanced 

Database 

Design 

4 0 0 4 60 40 -- 100 3 4 

3 

MTCOE-

204 
Object 

Oriented 

S/W System 

Design 

4 0 0 4 60 40 -- 100 3 4 

4 

MTCOE-

206 
Mobile Ad-

hoc and 

Wireless 

Sensor 

Networks 

4 0 0 4 60 40 -- 100 3 4 

5 
MTCOE-

208 
Laboratory – 

II 
0  4 4 -- 50 50 100 3 2 

6 
MTCOE-

210 
Seminar 0 0 2 2 -- 50 -- 50 -- 1 

Total 22 240 260 50 550  19 

* Elective-I 
MTCOE-230 Probability, Random Variables and Stochastic Processes 
MTCOE-232 Embedded Systems 
MTCOE-234 Data Mining 

 
*At the end of the second semester candidates are required to do his/her Dissertation work in the identified area in consent of 
the Guide. Synopsis for the dissertation-I is to be submitted within one week of the beginning of IIIrd Semester 



Semester-III 
 

S. 
No. 

Course 
No. 

Subject Teaching 
Schedule 

 

Hours/Week Examination Schedule & 
Percentage Distribution 

Duration 
of Exam 

(Hrs) 

Credit 
 

L T P  Theory Sessional Practical Total   
1 ** Elective-II 4 0 0 4 60 40 -- 100 3 4 

2 
MTCOE-

301 
Social 

Networks 

4 0 0 4 60 40 -- 100 3 4 

3 

MTCOE-

303 
Dissertation 

Part-I (to be 

continued  

in 4th 

Semester) 

0 0 8 8 -- -- 100 100 -- 10 

4 
MTCOE-

305 
Laboratory-

III 
0 0 4 4 -- 50 50 100 3 2 

5 
MTCOE-   

307 
Seminar 0 0 2 2 -- 50 -- 50 -- 1 

Total 22 120 180 150 450  21 

 

 
**Elective-II 
MTCOE-331 Soft Computing 
MTCOE-333 Digital Image Processing 

 
 
 

Semester-IV 
 

S. 
No. 

Course 
No. 

Subject Teaching 
Schedule 

 

Hours/Week Examination Schedule & 
Percentage Distribution 

Duration 
of Exam 

(Hrs) 

Credit 
 

L T P  Theory Sessional Practical Total   

1 

MTCOE-

402 
Dissertation 

Part-II 

(continued 

from the 3rd 

semester) 

-- -- 20 20 -- 100 200 300 -- 18 

Total 20  100 200 300  1 

Total Credit of All the Four Semesters                                      77 
 
 
*Each student is required to submit the Thesis (Dissertation-II) only after the acceptance/publication of two papers 
in a journal/International/National conference of repute like IEEE, Springer, Elsevier, ACM etc. 
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Syllabus –III semester  
 

MTCOE-301 Social Networks 
 

Lecture: 4 hrs, Total Marks: 100, Total credits: 4   
Final Theory paper: 60 Marks, Time: 3 Hours   
Sessionals: 40 marks (Attendance: 15 marks + Class performance/Behaviour: 10 marks+ Average of two best 

sessionals 15 marks: I sessional-15 marks; II sessional-15 marks; III sessional-15 Marks) Time: 1 hour for each 

sessional. 

 
Note for paper setter: Nine questions will be set in all. Question No. 1, which will be objective/ short answer 

type covering the entire syllabus, will be compulsory. The remaining eight questions will be set section-wise, with 

two questions from each unit. The candidate will be required to attempt FIVE questions in all with Question 1 

(compulsory) and four other questions, selecting one question from each unit. 

 

Unit: I: Social Networks and Related Concepts 
Introduction to Social Networks: Introduction, uses, examples and types of social networks, Social and 

economic networks, Opportunities and challenges in social networks, Social structure in social networks, 

Properties of social networks, algorithmic and economic aspects of social networks,  

Social Network Data: Nodes, Edges, Relationship, Graphs, Samples and Boundaries, Formal methods, 

Adjacency Matrix for undirected and directed networked graphs and using matrices to represent social relations, 

Random graphs, Properties of random graphs, Percolations, Branching processes, Growing spanning  tree in 

random graphs. 

Level in Social Networks: 

Ego networks, partial networks, complete or global networks, social networks methods including binary or valued, 

directed or undirected. 

Unit: II Mining the Social Web 
Mining Twitter: Fundamental Twitter Terminology, creating a Twitter API Connection, Exploring Trending 

Topics, searching for Tweets, extracting Tweets entities, analyzing Tweets and Tweet entities with frequency 

analysis, computing the lexical diversity of Tweets, Examining patterns in Retweets, Visualizing frequency data 

with histograms. 

Mining Facebook: Understanding the social graph API, Understanding the open graph protocol, Analyzing social 

graph connections 

Mining LinkedIn: Making LinkedIn API requests, Downloading LinkedIn connections as a CSV file, Clustering, 

normalizing data for analysis, measuring similarity, and clustering algorithms. 

 
Unit: III Mining Web pages and Semantic Web 

Mining Web pages: Scraping, Parsing and Crawling the Web, Discovering semantics by decoding syntax, Entity-

Centric analysis: A paradigm shift, Quality of analytics for processing human language data. 

Mining the Semantically Marked-Up Web: Microformats: Easy-to-implement Metadata, Semantics markup to 

semantic Web: A brief interlude, The semantic Web: An evolutionary revolution. 

Social Network Analysis: Introduction, History, Metrics in social network analysis (Betweenness, Centrality, 

Equivalence relation, Centralization, Clustering coefficient and Structural cohesion). 

 
Unit IV:  Equivalence in Social Networks 

Structural equivalence, Automorphic equivalence and Regular equivalence 

 

Text Books: 
1. Matthew A. Russell, “Mining the Social Web”, O'Reilly and SPD, Second edition New Delhi, 2013. 

2. Hanneman, R. A., & Riddle, M., “Introduction to social network methods, Riverside, California: 

University of California, Riverside. Retrieved from http://faculty.ucr.edu/~hanneman/nettext/.  

3. “Social network analysis: Theory and applications”. A free, Wiki Book available at: 

http://train.ed.psu.edu/WFED-543/SocNet_TheoryApp.pdf. 

Reference Books: 
1. Lon Safko, “The Social Media Bible: Tactics, Tools, and Strategies for Business Success”, Wiley 3rd 

Edition, 2012. 

2. Peter K Ryan, “Social Networking”, Rosen Publishing Group, 2011. 

3. John Scott, Peter J. Carrington, “Social Network Analysis”, SAGE Publishing Ltd., 2011. 
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MTCOE-331 Soft Computing 

Final Theory paper: 60 Marks; Time: 3 Hrs Sessionals: 40 marks (Attendance: 15 marks + Class 

performance/Behaviour: 10 + Average of two best sessionals 15 marks: I sessional-15 marks; II 

sessional-15 marks; III sessional-15 Marks) Time: 1 hr for each sessional.  

 
Note for paper setter: Nine questions will be set in all. Question No. 1, which will be objective/ 

short answer type covering the entire syllabus, will be compulsory. The remaining eight questions 

will be set section-wise, with two questions from each unit. The candidate will be required to 

attempt FIVE questions in all with Q.1 (compulsory) and four other questions, selecting one 

question from each unit.  

Unit 1  
Neural Networks: History, overview of biological Neuro-system, Mathematical Models of 

Neurons, ANN architecture, Learning rules, Learning Paradigms-Supervised, Unsupervised and 

reinforcement Learning, ANN training Algorithms-perceptions, Training rules, Delta, Back 

Propagation Algorithm, Multilayer Perceptron Model, Hopfield Networks, Associative Memories, 

Applications of Artificial Neural Networks.  

Unit 2  
Fuzzy Logic: Introduction to Fuzzy Logic, Classical and Fuzzy Sets: Overview of Classical Sets, 

Membership Function, Fuzzy rule generation, Operations on Fuzzy Sets: Compliment, 

Intersections, Unions, Combinations of Operations, Aggregation Operations, Fuzzy Arithmetic: 

Fuzzy Numbers, Linguistic Variables, Arithmetic Operations on Intervals & Numbers, Lattice of 

Fuzzy Numbers, Fuzzy Equations, Introduction of Neuro-Fuzzy Systems, Architecture of Neuro 

Fuzzy Networks, Applications.  

Unit 3  
Regression and Optimization :Least-Squares Methods for System Identification -System 

Identification: An Introduction, Basics of Matrix Manipulation and Calculus, Least-Squares 

Estimator, Geometric Interpretation of LSE, Recursive Least-Squares Estimator, Recursive LSE 

for Time-Varying Systems, An introduction to LSE for Nonlinear Models, Derivative-based 

Optimization-Descent Methods, The Method of Steepest Descent, Newton's Methods, Step Size 

Determination, Conjugate Gradient Methods, Analysis of Quadratic Case, Nonlinear Least-squares 

Problems, Incorporation of Stochastic Mechanisms, Derivative-Free Optimization.  

Unit 4  
Genetic Algorithm: An Overview of GA, GA operators, GA in problem solving, Implementation 

of GA.  

 

Text Books:  
1. “Introduction to the Theory of Neural Computation”, Hertz J. Krogh, R.G. Palmer, 

Addison-Wesley,  California, 1991.  

2. “Fuzzy Sets & Fuzzy Logic”, G.J. Klir & B. Yuan, PHI, 1995.  

3. “Neuro-fuzzy and Soft Computing”, by J.-S. R. Jang, C.-T. Sun, and E. Mizutani, PHI.  

4. “An Introduction to Genetic Algorithm”, Melanie Mitchell, PHI, 1998.  

5. “Soft computing and Intelligent System Design”, F. O. Karray and C. de Silva, Pearson, 

2009.  

Reference:  
1. “Neural Networks-A Comprehensive Foundations”, Prentice-Hall International, New 

Jersey, 1999.  

2. “Neural Networks: Algorithms, Applications and Programming Techniques”, Freeman J.A. 

& D.M. Skapura, Addison Wesley, Reading, Mass, (1992). 
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MTCOE-333 Digital Image Processing 

Lecture-4 hrs Total Marks: 100. Total credits-4  
Final Theory paper: 60 Marks; Time: 3 Hrs Sessionals: 40 marks (Attendance: 15 marks + Class 

performance/Behaviour: 10 + Average of two best sessionals 15 marks: I sessional-15 marks; II 

sessional-15 marks; III sessional-15 Marks) Time: 1 hr for each sessional.  

 
Note for paper setter: Nine questions will be set in all. Question No. 1, which will be objective/ 

short answer type covering the entire syllabus, will be compulsory. The remaining eight questions 

will be set section-wise, with two questions from each unit. The candidate will be required to 

attempt FIVE questions in all with Q.1 (compulsory) and four other questions, selecting one 

question from each unit.  

Unit 1  
Introduction And Digital Image Fundamentals: The origins of Digital Image Processing, 

Examples of Fields that Use Digital Image Processing, Fundamentals Steps in Image Processing, 

Elements of Digital Image Processing Systems, Image Sampling and Quantization, Some basic 

relationships like Neighbours, Connectivity, Distance Measures between pixels, Linear and Non 

Linear Operations.  

Unit 2 
 Image Enhancement in the Spatial Domain: Some basic Gray Level Transformations, 

Histogram Processing, Enhancement Using Arithmetic and Logic operations, Basics of Spatial 

Filters, Smoothening and Sharpening Spatial Filters, Combining Spatial Enhancement Methods. 

Image Enhancement in the Frequency Domain: Introduction to Fourier Transform and the 

frequency Domain, Smoothing and Sharpening Frequency Domain Filters, Homomorphic 

Filtering.  

Unit 3  
Image Restoration:A model of The Image Degradation / Restoration Process, Noise Models, 

Restoration in the presence of Noise Only Spatial Filtering, Pereodic Noise Reduction by 

Frequency Domain Filtering, Linear Position-Invarient Dedradations, Estimation of Degradation 

Function, Inverse filtering, Wiener filtering, Constrained Least Square Filtering, Geometric Mean 

Filter, Geometric Transformations. Image Compression:Coding, Interpixel and Psychovisual 

Redundancy, Image Compression models, Elements of Information Theory, Error free comparison, 

Lossy compression, Image compression standards.  

Unit 4  
Image Segmentation:Detection of Discontinuities, Edge linking and boundary detection, 

Thresholding, Region Oriented Segmentation, Motion based segmentation. Representation and 
Description: Representation, Boundary Descriptors, Regional Descriptors, Use of Principal 

Components for Description, Introduction to Morphology, Some basic Morphological Algorithms. 

Object Recoginition: Patterns and Pattern Classes, Decision-Theoretic Methods, Structural 

Methods.  

 

Text Books:  
1 Rafael C. Gonzalez & Richard E. Woods, “Digital Image Processing”, 2nd edition, 

Pearson Education, 2004.  

2 A.K. Jain, “Fundamental of Digital Image Processing”, PHI, 2003.  

 

Reference Books:  
1 Rosefield Kak, “Digital Picture Processing”, 1999.  

2 W.K. Pratt, “Digital Image Processing”, 2000.  

 
 




