Civil Engineering

Urban Transportation Planning: Urban morphology - Urbanization and travel demand – Urban activity systems and travel patterns – Systems approach – Trip based and Activity based approach - Urban Transportation Planning – Goals, Objectives and Constraints -  Inventory, Model building, Forecasting and Evaluation  - Study area delineation – Zoning - UTP survey; Trip generation models – Trip classification - productions and attractions – Trip rate analysis - Multiple regression models - Category analysis - Trip distribution models – Growth factor models, Gravity model and Opportunity modes; Modal split models – Mode choice behavior – Trip end and trip interchange models -  Probabilistic models - Utility functions - Logit models - Two stage model. Traffic assignment – Transportation networks – Minimum Path Algorithms - Assignment methods – All or Nothing assignment, Capacity restrained assignment and Multi path assignment - Route-choice behavior; Land use transportation models – Urban forms and structures - Location models - Accessibility – Land use models - Lowry derivative models - Quick response techniques - Non-Transport solutions for transport problems; Preparation of alternative plans - Evaluation techniques - Plan implementation - Monitoring - Financing of Project – urban development planning policy - Case studies. 
Prerequisite: 


Geometric Design of Highways: Introduction: Classification of rural highways and urban roads. Objectives and  requirements of highway geometric design; Design Controls: Topography, vehicle characteristics and design vehicle, driver characteristics, speed, traffic flow and capacity, levels of service, pedestrian and other facilities, environmental factors; Design Elements: Sight distances, Horizontal alignment - design considerations, stability at curves, super elevation, widening, transition curves; curvature at intersections, vertical alignment - grades, ramps, design of summit and valley curves, combination of vertical and horizontal alignment including design of hair pin bends, design of expressways, IRC standards and guidelines for design  problems; Cross Section Elements: Right of way and width considerations, roadway, shoulders, kerbs traffic barriers, medians, frontage roads; Facilities for pedestrians, bicycles, buses and trucks, Pavement surface characteristics - types, cross slope, skid resistance, unevenness; Design Considerations: Design considerations for rural and urban arterials, freeways, and other rural and urban roads; Design Of Intersections: Characteristics and design considerations of at-grade intersections;; Rotary intersections; Grade separations and interchanges -; Design of Parking lots  Prerequisite:


Contracts Management. Contract Management – Introduction, Importance of Contracts, Overview of Contract Management, Overview of Activities in Contract Management; Planning and People- Resource Management; Types of Contracts, Parties to a Contract; Contract Formation, Formulation of Contract, Contract Start-Up, Managing Relationships; Common contract clauses (Notice to proceed, rights and duties of various parties, notices to be given, Contract Duration and Price. Performance parameters; Delays, penalties and liquidated damages; Force Majeure, Suspension and Termination. Changes & variations, Notices under contracts; Conventional and Alternative Dispute Resolution methods.  Various Acts governing Contracts; Contract Administration and Payments- Contract Administration, Payments; Contract Management in Various Situations- Contract Management in NCB Works, Contract Management in ICB Works Contracts, Contract of Supply of Goods- Design, Supply and Installation Contracts, Contract Management in Consultancy,; Managing 
Risks and Change- Managing Risks, Managing Change; Contract Closure and Review- Ending a Contract, Post-Implementation Review; Legal Aspects in Contract Management- 
Contract Management Legal View, Dispute Resolution, Integrity in Contract Management; Managing Performance- Introduction, Monitoring and Measurement

Physico-Chemical Processes for water and wastewater treatment. The Objective of this course is to provide an in depth understanding of physical and physico-chemical processes used for water and wastewater treatment systems and to provide capability to design such systems. Water purification in natural systems, physical processes, chemical processes and biological processes.  Primary, secondary and tertiary treatment.  Unit operations, unit processes. Aeration and gas transfer. Sedimentation, different types of settling, sedimentation tank design. Coagulation and flocculation, coagulation processes, stability of colloids, destabilization of colloids, destabilization in water and wastewater treatment, transport of colloidal particles, design aspects. Filtration: filtration processes, Hydraulics of flow through porous media, Rate control patterns and methods, Filter effluent quality parameters, mathematical model for deep granular filters, slow sand filtration, rapid sand filtration, precoat filtration, design aspects. Disinfection: Types of disinfectants, Kinetics of disinfection, chlorination and its theory, Design of Chlorinators. Precipitation: Hardness removal, Iron, Mn, and heavy metal removal; Adsorption, adsorption equilibria and adsorption isotherm, rates of adsorption, Sorption kinetics in batch reactors, continuous reactors, factors affecting adsorption. Ion Exchange-exchange processes, materials and reactions, methods of operation, Application, design aspects. Membrane Processes, Reverse osmosis, Ultrafiltration, Electrodyalisis 

River Engineering: Knowledge about river behavior is essential for practicing hydraulic and water resources engineers. River Morphology (Bars; Bends and Meanders, Thalweg; Braiding; Bifurcations etc.); Sediment Transport Mechanics (Bed forms, Bed Load transport, Transport of suspended sediment, Critical Shear stress, Sediment Transport Equations); Aggradation and Degradation; Local Scour at Bridge Piers and other Hydraulic Structures. Measurements in Rivers (Stage measurements, Channel geometry, Discharge, Sediment samplers and suspended and bed load measurement), Physical river Models (fixed and movable bed models; sectional models, distorted Models), Mathematical models for aggradations, degradation and local scour, River Protection and Training Works (Revetments, Dikes, Gabions, Spurs, Bank Protective measures and Bed control structures), Design of river training and flood protection structures, Diversion and Cofferdams; River regulations systems; Dredging and Disposal, River restoration

Water Resources Field Methods. Scientific principles of measurement technologies and protocols used for water-resources measurements and experimental design of field-scale water-resources and environmental studies. Planning field studies; instruments and protocols for surface-water, ground-water, and water-quality sampling; description of data quality. One-half-day laboratory field trips to streamflow monitoring stations and groundwater monitoring wells nearby.  
Prerequisite:

Design of Concrete Structures-II. Design of continuous beams and building frames, Moment redistribution, Estimation of wind and seismic loads, Desirable features of earthquake resistant construction, Detailing for earthquake resistant construction – ductility criteria; Water tank and staging; Introduction, Design criteria, Design of rectangular and circular water tank, Design of 
Intze tank, Staging for overhead tank; Introduction to bridge engineering, Investigation for bridges, IRC loadings, Design of slab culvert; Design of Masonry walls and columns; Prestressed concrete, Introduction, pre-stressing system, losses in pre-stress, Design of simple span girders, Design of end block; Design of staircases; Design of cantilever and counterforte type retaining wall; All design steps/process to as per the most recent BIS code of practices Prerequisite: 

Prestressed Concrete. Study of strength, behavior, and design of prestressed reinforced concrete members and structures, with primary emphasis on pretensioned, precast construction; emphasis on the necessary coordination between design and construction techniques in prestressing.  
Prerequisite: 

Geotechnical Design.Subsurface site evaluation; integrated design of retaining walls, foundations, pavements, and materials for airports, highways, dams, or other facilities. Prerequisite: 
Reference books: 
· Analysis and Design of Substructures: Limit State Design by Swami Saran 
 
Upon completion of the course, the student would be: 
· Well acquainted with the various investigation specifications as per the infrastructure to be build on the proposed site. 
· knowing about the properties of materials required for the constructing a desired infrastructure 
familiar with design concepts of various foundation systems  familiar with design of transportation facilities

Systems Engineering & Economics: Introduction to the formulation and solution of civil engineering problems. Major topics are: engineering economy, mathematical modeling, and optimization. Techniques, including classical optimization, linear and nonlinear programming, network theory, critical path methods, simulation, decision theory, and dynamic programming are applied to a variety of civil engineering problems.  Prerequisite:


Intelligent Transportation Systems: Introduction to Intelligent Transportation Systems (ITS) – Definition of ITS and Identification of ITS Objectives, Historical Background, Benefits of ITS -  ITS Data collection techniques – Detectors, Automatic Vehicle Location (AVL), Automatic Vehicle Identification (AVI), Geographic Information Systems (GIS), video data collection. Telecommunications in ITS – Importance of telecommunications in the ITS system, Information Management, Traffic Management Centres (TMC). Vehicle – Road side communication – Vehicle Positioning System; ITS functional areas – Advanced Traffic Management Systems (ATMS), Advanced Traveler Information Systems (ATIS), Commercial Vehicle Operations (CVO), Advanced Vehicle Control Systems (AVCS), Advanced Public Transportation Systems (APTS), Advanced Rural Transportation Systems (ARTS); ITS User Needs and Services – Travel and Traffic management, Public Transportation Management, Electronic Payment, Commercial Vehicle Operations, Emergency Management, Advanced Vehicle safety systems, Information Management; Automated Highway Systems - Vehicles in Platoons – Integration of Automated Highway Systems. ITS Programs in the World – Overview of ITS implementations in developed countries, ITS in developing countries. 
Prerequisite: 


Pavement Materials. Soil - Classification, characteristics, compaction, evaluation of soil strength; stabilized pavement materials; Aggregates:  requirements, properties and tests on road aggregates for flexible and rigid pavements.  Bitumen:  Origin, preparation, properties and tests, constitution of bituminous road binders; requirements; Criterion for selection of different binders. Bituminous Emulsions and Cutbacks: Preparation, characteristics, uses and tests, Bituminous Mixes: Mechanical properties: Resilient modulus, dynamic modulus and fatigue characteristics of bituminous mixes. bituminous mix design methods and specifications. Weathering and Durability of Bituminous Materials and Mixes. Performance based Bitumen Specifications; Superpave mix design method: design example problems. Cement Concrete for Pavement Construction: Requirements, and design of mix for CC pavement, IRC and IS specifications and tests, joint filler and sealer materials. Prerequisite: 


Basics of Computational Hydraulics. Derivation of governing equations for flow and transport in surface and sub-surface (saturated and unsaturated flow); Equations for reactive transport; Coupled surface and sub-surface flow models; Basics of finite difference, finite element and finite volume methods (consistency, stability, convergence, order of accuracy, computational efficiency); application of numerical methods for solving flow and transport equations, fully coupled and iteratively coupled models; Model simplification, Parameter estimation (Model calibration and validation), Computational Fluid Dynamics (CFD) software for three-dimensional turbulent flow modeling, Software for sub-surface flow simulation


Port and Harbour Engineering: Harbour Planning: Types of water transportation, water transportation in India, requirements of ports and harbours, classification of harbours, selection of site and planning of harbours, location of harbour, traffic estimation, master plan, ship characteristics, harbour design, turning basin, harbour entrances, type of docks, its location and number, Site investigations – hydrographic survey, topographic survey, soil investigations, current observations, tidal observations; Docks and Repair Facilities: Design and construction of breakwaters, berthing structures - jetties, fenders, piers, wharves, dolphins, trestle, moles,  Harbour docks, use of wet docks, design of wet docks, repair docks, lift docks, dry docks, keel and bilge blocking, construction of dry docks, gates for dry docks, pumping plant, floating docks, slipways, locks, size of lock, lock gates, types of gates; Navigational Aids: Requirements of signals, fixed navigation structures, necessity of navigational aids, light houses, beacon lights, floating navigational aids, light ships, buoys, radar; Dredging and Coastal Protection: Classification, types of dredgers, choice of dredger, uses of dredged materials, coastal erosion and protection, sea wall, revetment, bulkhead, coastal zone and beach profile; Port facilities: Port development, port planning, port building facilities, transit sheds, warehouses, cargo handling facilities, container handling terminal facilities, shipping terminals, inland port facilities. Inland waterways, Inland water transportation in India, classification of waterways, economics of inland waterways transportation, national waterways. 
Prerequisite:

Railway Engineering. Railway track gauge, alignment of railway lines, engineering surveys and construction of new lines, tracks and track stresses; rails, sleepers; ballast; subgrade and formation, rack fittings and fastenings, creep of rails, geometric design of track, curves and super-elevation, points and crossings, track junctions and simple track layouts; rail joints and welding of rails; track maintenance, track drainage; modern methods of track maintenance, rehabilitation and renewal of track;  tractive resistance and power, railway stations and yards; railway tunneling; signaling and interlocking; maintenance of railways and high speed trains. Prerequisite:


Structural Geology. Description, classification, and origin of earth structures. Ways in which the continental crust can deform; link scales of structure from the field, outcrops, hand specimen, thin section by integrating analytical techniques with practical examples. Theoretical and meso to microscale analysis of structures developed through a linked series of lectures and practicals; practical 2D strain analysis; 3D strain concepts; incremental strain, kinematics and polyphase deformations; fold construction and classes; fault evolution and section balancing; fault rock microstructures; fault and fold mechanics, current concepts in plate tectonics, cross-section construction techniques, structural interpretation of seismic data, structural styles in different tectonic settings (thrust and fold belts, rifts, strike and slip, gravity tectonics, inversion), structural geology of reservoir units. 
Prerequisite: 
Reference books: 
· Ghosh, S.K., Structural Geology: Fundamentals and Modern Developments, Elsevier; First edition 
On successful completion of this course the students will be able to: 
· Acquire knowledge on the geometry and type of structures present in earth. 
· Understand and describe the features formed in rocks when subjected to stress. 
· Understand the impact of structural geology to active tectonic settings 
· Understand micro and macro scale deformation mechanisms (viz., brittle, ductile). 
· Portray 2D and 3D strain analysis for various deformation behaviours. 
· Interpret graphs and models used in structural geology to understand and demonstrate poly phase deformations. 

Design of Steel Structures. Properties of materials; loads and stresses, Design of semi-rigid, rigid and moment resistant connections; Built-up sections Design of tension members subjected to axial tension and bending, splicing of tension member, Design of compression members, Beam-column connections, Design of columns and their bases Design of flexural members and Plate girder; loads, specification and design Industrial buildings; loads, design of purlins, trusses, bracings; gantry girders; Introduction to Plastic analysis; Simple cases of beams and frames; All design steps/process to as per the most recent BIS code of practices Prerequisite: 


Civil Engineering Design-I. Concept of design and its contribution to the quality of life; Civil Engineering Design, the role of geomatics, the environment, and scientific laws in design; Introduction to the design of buildings and Civil Engineering Infrastructure, site appraisal; Risk and vulnerability in design; Health and safety in Civil Engineering Design, environmental impact assessment; Civil Engineering drawing, CAD techniques, introduction to GIS techniques. 
Prerequisite:

Hydraulic Modeling: The main objective of this course is to introduce various concepts which will help in designing physical hydraulic models. Basics of Hydraulic Modelling (similarity mechanics, model laws, distinction between numerical and hydraulic models, classification of hydraulic modelling, materials used in the model, scale effect, design, construction, operation and interpretation of the results); Role of instrumentation and data processing; Gravity dominated models (modelling of energy dissipaters, overflow spillways, siphon spillways, bridge piers, vortex formation, cavitation, flow induced vibrations); Gravity friction models: (pumped flow models, ship models, surge tank models); Friction dominated models; River models with fixed and mobile bed; Basin and reservoir models; Tidal models with fixed and mobile bed; estuarine models; harbor and breakwater models, models of offshore structures; Hybrid and Analogue models; Scope and limitations of hydraulic modelling, complementary aspects of numerical and hydraulic modelling. 

Biological processes for contaminant removal.Understanding of basics of microbiology, metabolism and energetic, bio kinetic parameter, reactors and reactor analyses. Characterization of waste. Aerobic, anaerobic and anoxic systems. Suspended and attached growth biological systems. Activated Sludge processand process modifications, Process design considerations, Treatment Ponds and aerated Lagoons, aerobic pond, facultative pond, anaerobic ponds, polishing ponds, constructed wet lands etc. Attached Growth Biological Treatment Systems, Trickling Filters, Rotating Biological Contactors, Activated Biofilters, Moving bed biological reactor (MBBR), Sequential Batch reactors (SBR), Membrane Biological Reactors (MBR) etc. Anaerobic processes, Process fundamentals, Standard, high rate and hybrid reactors, Anaerobic filters, Expanded /fluidized bed reactors, Upflow anaerobic sludge blanket reactors, Performance and design aspects, Expanded granular bed reactors, Two stage/phase anaerobic reactors. Sludge Digestion, anaerobic digestion, aerobic digestion

Rural water supply and onsite sanitation systems. Attributes of water supply systems, drinking water quality. Relationships between diseases and water quality, hygiene and sanitation. Need for water treatment. Point of use water treatment systems, filters, bio-sand filters, disinfection systems for rural areas, chlorination, Solar disinfection systems, removal of arsenic, fluoride and iron.Onsite sanitation systems: Nexus between water quality and sanitation. Importance of hydrogeology on selection of onsite sanitation systems, Design of Septic tanks, single pit and double pit toilets.  Small bore systems, bio digesters, reed beds, constructed wetlands, sludge/septage management systems.

Sustainable Construction Methods. Types of foundations and construction methods; Basics of Formwork and Staging; Common building construction methods (conventional walls and slabs; conventional framed structure with blockwork walls); Modular construction methods for repetitive works; Precast concrete construction methods; Basics of Slip forming for tall structures; Basic construction methods for steel structures; Basics of construction methods for Bridges; Identification of cutting edge sustainable construction materials, technologies, and project management strategies for use in the construction industry and evaluation of their potential to reduce the negative environmental impacts of construction activity. Examination of the current LEED for New Construction rating system, and case study analysis of highly successful recent "green construction projects" through student team assignments and presentations. Preparation for the LEED Green Associate professional licensing exam.  Prerequisite:

Construction Engineering Materials. Design, production, application, specification, and quality control of construction materials unique to civil engineering. Stones, bricks, mortars, Plain, Reinforced & Prestressed Concrete, Construction Chemicals; Structural Steel, High Tensile Steel, Carbon Composites; Plastics in Construction; 3D printing; Recycling of Construction & Demolition wastes Prerequisite: 


Solid and hazardous waste management. Solid Wastes: Origin, Analysis, Composition and Characteristics. Integrated Solid Waste Management System: Collection, Storage, Segregation, Reuse and Recycling possibilities, Transportation, Treatment / Processing and Transformation Techniques, Final Disposal. Management of: Municipal, Biomedical, Nuclear, Electronic and Industrial Solid Wastes and the rules and regulations. Introduction to Hazardous wastes, Definition of Hazardous waste, The magnitude of the problem; Hazardous waste: Risk assessment, Environmental legislation, Characterization and site assessment, Waste minimization and resource recovery, Transportation of hazardous waste, Physical, chemical and biological treatment, Ground water contamination, Landfill disposal, Current Management Practices, Environmental audit, Pollution Prevention, Facility Development and operation, Site Remediation: Quantitative risk assessment, site and subsurface characterization, Containment, remedial alternatives.

Bridge Engineering. General; classification of bridges, site selection, geometric and hydraulic design consideration, loading standards for highway and railway bridges, general design consideration; optimum spans; Concrete bridges: culverts; Slab,  T-beam, box girder bridges, balanced cantilever bridge, cable stayed bridge, extrados bridges; arch bridge; Special requirements for Prestressed Concrete bridges;  Steel bridges: plate girder bridge, truss bridge, suspension cable bridge, cable stayed bridge; Substructures: design of piers and abutments, pile and well foundations, bearings and expansion joints, special wearing coats; seismic design considerations; Aerodynamic stability considerations;  special durability measures; provisions for inspection and maintenance; Prerequisite:


Design of Structural Systems. The whole structural design process including definition of functional requirements, selection of structural scheme, formulation of design criteria, preliminary and computer- aided proportioning, and analysis of response, cost, and value.  Prerequisite:

Offshore Engineering. Introduction to offshore structures, codes of practice, offshore project management, deep water, offshore site investigations, geophysical methods; offshore sediment sampling, in-situ testing, geological aspects; development of design stratigraphies. Prerequisite:

Industrial Structures. Industrial steel building frames: Types of frames, bracing, crane girders and columns, workshop sheds, trussed bents, Pressed steel tank, circular tank; Transmission and Communication towers: Types and configuration, Analysis and design; Chimneys; Loads and stresses in chimney shaft, Earthquake and wind effect, Stresses due to temperature difference, combined effect of loads and temperature, temperature. Design of chimney; Silos and Bunkers; Jassen’s theory, Airy’s theory, Shallow and deep bins, Rectangular bunkers with slopping bottom, Rectangular bunkers with high side walls; Steel stacks; introduction, force acting on a steel stack, design consideration, design example of stacks; Concrete Shell Structures: Folded plate and cylindrical shell structures; Introduction, structural behaviour of long and short shells, beam and arch action, analysis and design of cylindrical shell structures, Analysis and design of folded plates; Machine foundations; introduction, machine vibration, structural design of foundation to rotary machines, impact machines, vibration characteristics, design consideration of foundation to impact machine, grillage, pile and raft foundation. Prerequisite:

Construction Cost Analysis. Introduction to the application of scientific principles to costs and estimates of costs in construction engineering; concepts and statistical measurements of the factors involved in direct costs, general overhead costs, cost markups and profits; and the fundamentals of cost recording for construction cost accounts and cost controls. Prerequisite: 



Mechanical Engineering


	102801
	Principles of Management
	3L:0T:0P
	3 credits



Objectives:
To understand the principles of management and their application to the functioning of an organization
Contents:
Module: 1
Definition of management, science or art, manager vs entrepreneur; Types of managers- managerial roles and skills; Evolution of management- scientific, human relations, system and contingency approaches; Types of Business Organizations, sole proprietorship, partnership, company, public and private enterprises; Organization culture and environment; Current trends and issues in management.		(Lectures 8)
Module: 2
Nature and purpose of Planning, types of Planning, objectives, setting objectives, policies, Strategic Management, Planning Tools and Techniques, Decision making steps & processes.									(Lectures 6)
Module: 3
Nature and purpose of Organizing, formal and informal organization, organization structure, types, line and staff authority, departmentalization, delegation of authority, centralization and decentralization, job design, human resource management, HR planning, Recruitment selection, Training & Development, Performance Management, Career planning and Management.					(Lectures 10)
Module: 4
Directing, individual and group behavior, motivation, motivation theories, motivational techniques, job satisfaction, job enrichment, leadership, types & theories of leadership, effective communication.							 (Lectures 8)
Module: 5
Controlling, system and process of controlling, budgetary and non-budgetary control techniques, use of computers and IT in management control, productivity problems and management, control and performance, direct and preventive control, reporting.
(Lectures 8)
Course Outcomes:
Upon completion of this course, the students will get a clear understanding of management functions in an organization
Text Books:
1. Robins S.P. and Couiter M., Management, Prentice Hall India, 10th ed.,2009.
2. Stoner JAF, Freeman RE and Gilbert DR, Management, 6th ed., Pearson Education,2004.
3. Tripathy PC & Reddy PN, Principles of Management, Tata McGraw Hill,1999.

	102802
	Design of Transmission Systems
	3L:0T:0P
	3 credits



Objectives:
To learn about the design procedures for mechanical power transmission components
Contents:
Module: 1
Flexible transmission elements- design of flat belts & pulleys, selection of V-belts and pulleys, selection of hoisting wire ropes and pulleys, design of chains and sprockets. (Lectures 4)
Module: 2
Gear transmission- speed ratios and number of teeth, force analysis, tooth stresses, dynamic effects, fatigue strength, factor safety, gear materials; Design of straight tooth spur gear and parallel axis helical gears based on strength and wear considerations, pressure angle in the normal and transverse plane; equivalent number of teeth and forces for helical gears.										          (Lectures 10)
Module: 3
Straight bevel gear- tooth terminology, tooth forces and stresses, equivalent number of teeth. Estimating the dimensions of a pair of straight bevel gears; Worm gear, merits & demerits, terminology, thermal capacity, materials, forces & stresses, efficiency, estimating the size of worm gear pair. Cross helical gears, terminology, helix angles, sizing of a pair of helical gears.   
(Lectures 10)
Module: 4
Gear box- geometric progression, standard step ratio; Ray diagram, kinematics layout; Design of sliding mesh gear box- Design of multi-seed gear box for machine tool applications; constant mesh gear box, speed reducer unit; Variable speed gear box; Fluid couplings, Torque converters for automotive applications.					(Lectures 10)
Module: 5
Cam design, types: pressure angle and undercutting base circle determination, forces and surface stresses; Design of plate clutches, axial clutches, cone clutches, internal expanding rim clutches; Electromagnetic clutches; Band and Block brakes, external shoe brakes, internal expanding shoe brake.								(Lectures 8)
Course Outcomes:
Upon completing this course the students will be able to design transmission systems for engines and machines.
Text Books:
1. Shigley J., Mischke C., Budynas R. and Nisbett K., Mechanical Engineering Design, 8thed., 	Tata McGraw Hill,2010.
2. Jindal U.C., Machine Design: Design of Transmission System, Dorling Kindersley,2010.
3. Maitra G. and Prasad L., Handbook of Mechanical Design, 2nd ed., Tata McGraw Hill,2001.

	100808 
Common Paper (ME/LT)
	Total Quality Management
	3L:0T:0P
	3 credits



Objectives:
To facilitate the understanding of total quality management principles and processes
Contents:
Module: 1
Introduction, need for quality, evolution of quality; Definitions of quality, product quality and service quality; Basic concepts of TQM, TQM framework, contributions of Deming, Juran and Crosby. Barriers to TQM; Quality statements, customer focus, customer orientation & satisfaction, customer complaints, customer retention; costs toquality.	(Lectures 8)
Module: 2
TQM principles; leadership, strategic quality planning; Quality councils- employee involvement, motivation; Empowerment; Team and Teamwork; Quality circles, recognition and reward, performance appraisal; Continuous process improvement; PDCE cycle, 5S, Kaizen; Supplier partnership, Partnering, Supplier rating & selection.	(Lectures 8)
Module: 3
The seven traditional tools of quality; New management tools; Six sigma- concepts, methodology, applications to manufacturing, service sector including IT, Bench marking process; FMEA- stages, types.						 (Lectures 8)
Module: 4
TQM tools and techniques, control charts, process capability, concepts of six sigma, Quality Function Development (QFD), Taguchi quality loss function; TPM- concepts, improvement needs, performance measures.						(Lectures 8)
Module: 5
Quality systems, need for ISO 9000, ISO 9001-9008; Quality system- elements, documentation; Quality auditing, QS 9000, ISO 14000- concepts, requirements and benefits; TQM implementation in manufacturing and service sectors.			(Lectures 8)
Course Outcomes:
Upon completion of this course, the students will be able to use the tools and techniques of TQM in manufacturing and service sectors.
Text Books:
1. Bester field D.H. et al., Total quality Management, 3rd ed., Pearson Education Asia, 2006.
2. Evans J.R. and Lindsay W.M., The management and Control of Quality, 8th ed., first Indian 	edition, Cengage Learning, 2012.
3. Janakiraman B. and Gopal R.K., Total Quality Management, Prentice Hall India, 2006.
4. Suganthi L. and Samuel A., Total Quality Management, Prentice Hall India, 2006.




	102804
	Energy Conservation and Management
	3L:0T:0P
	3 credits



Objectives:
To understand the energy data from industries and carry out energy audit for energy savings
Contents:
Module: 1
Introduction to energy & power scenario of world, National Energy consumption data, environmental aspects associated with energy utilization; Energy Auditing- need, types, methodology and barriers, role of energy managers, instruments of energyauditing. 
(Lectures 8)
Module: 2
Components of EB billing, HT and LT supply, transformers, cable sizing; Concept of capacitors, power factor improvement, harmonics; Electric motors- motor efficiency computation, energy efficient motors; Illumination- Lux, Lumens, types of lighting, efficacy, LED lighting and scope of energy conservation in lighting.			(Lectures 10)
Module: 3
Thermal systems, Boilers, Furnaces and Thermic Fluid heaters- efficiency computation and energy conservation measures; Steam distribution and usage, steam traps, condensate recovery, flash steam utilization; Insulation & Refractories.				 (Lectures 10)
Module: 4
Energy Conservation in major utilities, pumps, fans, blowers, compressed, air systems, Refrigeration & Air Conditioning system, Cooling Towers, DG sets.   	(Lectures 6)
Module: 5
Energy Economics- discount period, payback period, internal rate of return, net present value; Life Cycle costing- ESCO concept.						(Lectures 6)
Course Outcomes:
Upon completion of this course, the students will be able to perform of energy auditing for the energy consumption of industries.
Text Books:
1. Witte L.C., Schmidt P.S. and Brown D.R., Industrial Energy Management and Utilization, Hemisphere Publ., Washington, 1988.
2. Callaghn P.W., Design and Management for Energy Conservation, Pergamon Press, Oxford, 1981.
3. Murphy W.R. and McKay G., Energy Management, Butterworths, London, 1987.
4. Energy Manager Training Manual, Bureau of Energy Efficiency (BEE) under Ministry of Power, GOI, 2004 (available at www.energymanagertraining.com).



	102805
	Gas Dynamics and Jet Propulsion
	3L:0T:0P
	3 credits



Objectives:
1. To understand the features of compressible isentropic flows and irreversibility like shocks.
2. To provide a basic knowledge of jet and rocket propulsion technologies.
Contents:
Module: 1
Compressible flow, definition, Mach waves and Mach cone, stagnation states, Mass, momentum and energy equations of one-dimensional flow, Isentropic flow through variable area ducts, nozzle s and diffusers, subsonic and supersonic flow I variable area ducts, choked flow, Area-Mach number relations for isentropic flow.		         (Lectures 12)
Module: 2
Non-isentropic flow in constant area ducts, Rayleigh and Fanno flows, Normal shock relations, oblique shock relations, isentropic and shock tables.			        (Lectures 8)
Module: 3
Theory of jet propulsion, thrust equation, thrust power and propulsive efficiency, Operating principle and cycle analysis of ramjet, turbojet, turbofan and turboprop engines.		          (Lectures 10)
Module: 4
Types of rocket engines, propellants & feeding systems, ignition and combustion, theory of rocket propulsion, performance study, staging, terminal and characteristic velocity, space flights. 								          (Lectures 10)
Course Outcomes:
Upon completion of this course, the students will be able to apply gas dynamics principles to jet and space propulsion systems.
Text Books:
1. Ahmed F. El-Sayed, Aircraft Prpoulsion and Gas Turbine Engines, CRC Press, 2008.
2. H.S. Mukunda, “Understanding Aerospace Chemical Propulsion”, Interline Publishing, 2004.
3. Hill P. and Peterson C., Mechanics & Thermodynamics of Propulsion, Addison Wesley, 1992.
4. Zucrow N. J., Aircraft and Missile Propulsion, Vol.I& II, John Wiley, 1975.
5. Sutton G.P., Rocket Propulsion Elements, John Wiley, New York, 1986.





Electrical Engineering

	100802 common (EE/EEE)
	Control Systems Design
	3L:0T:0P
	3 credits



Course Outcomes: At the end of this course, students will demonstrate the ability to
· Understand various design specifications.
· Design controllers to satisfy the desired design specifications using simple controller structures (P, PI, PID, compensators).
· Design controllers using the state-space approach.
Module 1: Design Specifications (6 hours)
Introduction to design problem and philosophy. Introduction to time domain and frequency domain design specification and its physical relevance. Effect of gain on transient and steady state response. Effect of addition of pole on system performance. Effect of addition of zero on system response.
Module 2: Design of Classical Control System in the time domain (8 hours)
Introduction to compensator. Design of Lag, lead lag-lead compensator in time domain. Feedback and Feed forward compensator design. Feedback compensation. Realization of compensators.
Module 3: Design of Classical Control System in frequency domain (8 hours)
Compensator design in frequency domain to improve steady state and transient response. Feedback and Feed forward compensator design using bode diagram.
Module 4: Design of PID controllers (6 hours)
Design of P, PI, PD and PID controllers in time domain and frequency domain for first, second and third order systems. Control loop with auxiliary feedback – Feed forward control.
Module 5: Control System Design in state space (8 hours)
Review of state space representation. Concept of controllability & observability, effect of pole zero cancellation on the controllability & observability of the system, pole placement design through state feedback.Ackerman’sFormulaforfeedbackgaindesign.DesignofObserver.Reducedorderobserver. Separation Principle.
Module 6: Nonlinearities and its effect on system performance (3 hours)
Various types of non-linearities. Effect of various non-linearities on system performance. Singular points. Phase plot analysis.
Text and Reference Books:
1. N. Nise, “Control system Engineering”, John Wiley,2000.
2. J. Nagrath and M. Gopal, “Control system engineering”, Wiley,2000.
3. M. Gopal, “Digital Control Engineering”, Wiley Eastern,1988.
4. K. Ogata, “Modern Control Engineering”, Prentice Hall,2010.
5. B. C. Kuo, “Automatic Control system”, Prentice Hall,1995.
6. J. J. D’Azzo and C. H. Houpis, “Linear control system analysis and design (conventionaland modern)”, McGraw Hill,1995.
7. R.T.StefaniandG.H.Hostetter,“DesignoffeedbackControlSystems”,SaundersCollegePub,1994.

------------------------------------------------------------------------------------------------------------

	
103801
	Electrical and Hybrid Vehicles
	3L:0T:0P
	3 credits



Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand the models to describe hybrid vehicles and their performance.
· Understand the different possible ways of energy storage.
· Understand the different strategies related to energy storage systems.
Module 1: Introduction (10 hours)
Conventional Vehicles: Basics of vehicle performance, vehicle power source characterization, transmission characteristics, mathematical models to describe vehicle performance.
Introduction to Hybrid Electric Vehicles: History of hybrid and electric vehicles, social and environmental importance of hybrid and electric vehicles, impact of modern drive-trains on energy supplies.
Hybrid Electric Drive-trains: Basic concept of hybrid traction, introduction to various hybrid drive- train topologies, power flow control in hybrid drive-train topologies, fuel efficiency analysis.
Module 3: Electric Trains (10 hours)
Electric Drive-trains: Basic concept of electric traction, introduction to various electric drive-train topologies, power flow control in electric drive-train topologies, fuel efficiency analysis. Electric Propulsion unit: Introduction to electric components used in hybrid and electric vehicles, Configuration and control of DC Motor drives, Configuration and control of Induction Motor drives, configuration and control of Permanent Magnet Motor drives, Configuration and control of Switch Reluctance Motor drives, drive system efficiency.
Module 4: Energy Storage (10 hours)
Energy Storage: Introduction to Energy Storage Requirements in Hybrid and Electric Vehicles, Battery based energy storage and its analysis, Fuel Cell based energy storage and its analysis, Super Capacitor based energy storage and its analysis, Flywheel based energy storage and its analysis, Hybridization of different energy storage devices. Sizing the drive system: Matching the electric machine and the internal combustion engine (ICE), Sizing the propulsion motor, sizing the power electronics, selecting the energy storage technology, Communications, supporting subsystems
Module 5: Energy Management Strategies (9 hours)
Energy Management Strategies: Introduction to energy management strategies used in hybrid and electric vehicles, classification of different energy management strategies, comparison of different energy management strategies, implementation issues of energy management strategies.
Case Studies: Design of a Hybrid Electric Vehicle (HEV), Design of a Battery Electric Vehicle (BEV).
Text / References:
1. C. Mi, M. A. Masrur and D. W.Gao, “Hybrid Electric Vehicles: Principles and Applications with Practical Perspectives”, John Wiley & Sons, 2011.
2. S. Onori, L. Serrao and G. Rizzoni, “Hybrid Electric Vehicles: Energy Management Strategies”, Springer, 2015.
3. M. Ehsani, Y. Gao, S. E. Gay and A. Emadi, “Modern Electric, Hybrid Electric, and FuelCell Vehicles: Fundamentals, Theory, and Design”, CRC Press, 2004.
4. T. Denton, “Electric and Hybrid Vehicles”, Routledge,2016.


	103802
	Advanced Electric Drives
	3L:0T:0P
	3 credits



Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand the operation of power electronic converters and their control strategies.
· Understand the vector control strategies for ac motor drives
· Understand the implementation of the control strategies using digital signal processors.
Module 1: Power Converters for AC drives (10 hours)
PWM control of inverter, selected harmonic elimination, space vector modulation, current control of VSI, three level inverter, Different topologies, SVM for 3 level inverter, Diode rectifier with boost chopper, PWM converter as line side rectifier, current fed inverters with self-commutated devices. Control of CSI, H bridge as a 4-Q drive.
Module 2: Induction motor drives (10 hours)
Different transformations and reference frame theory, modeling of induction machines, voltage fed inverter control-v/f control, vector control, direct torque and flux control (DTC).
Module 3: Synchronous motor drives (6 hours)
Modeling of synchronous machines, open loop v/f control, vector control, direct torque control, CSI fed synchronous motor drives.
Module 4: Permanent magnet motor drives (6 hours)
Introduction to various PM motors, BLDC and PMSM drive configuration, comparison, block diagrams, Speed and torque control in BLDC and PMSM.
Module 5: Switched reluctance motor drives (6 hours)
Evolution of switched reluctance motors, various topologies for SRM drives, comparison, Closed loop speed and torque control of SRM.
Module 6: DSP based motion control (6 hours)
Use of DSPs in motion control, various DSPs available, realization of some basic blocks in DSP for implementation of DSP based motion control.
Text / References:
1. B. K. Bose, “Modern Power Electronics and AC Drives”, Pearson Education, Asia, 2003.
2. P.C. Krause, O. Wasynczuk and S.D. Sudhoff, “Analysis of Electric Machinery and Drive Systems”, John Wiley & Sons, 2013.
3. H. A. Taliyat and S. G. Campbell, “DSP based Electromechanical Motion Control”, CRC press, 2003.
4. R. Krishnan, “Permanent Magnet Synchronous and Brushless DC motor Drives”, CRC Press,2009.



	100802 common (EE/EEE) 
	HVDC Transmission Systems
	3L:0T:0P
	3 credits



Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand the advantages of dc transmission over ac transmission.
· Understand the operation of Line Commutated Converters and Voltage Source Converters.
· Understand the control strategies used in HV dc transmission system.
· Understand the improvement of power system stability using an HV dc system.
Module 1: dc Transmission Technology (4 hours)
Comparison of AC and dc Transmission (Economics, Technical Performance and Reliability). Application of DC Transmission. Types of HV dc Systems. Components of a HV dc system. Line Commutated Converter and Voltage Source Converter based systems.
Module 2: Analysis of Line Commutated and Voltage Source Converters (10 hours)
Line Commutated Converters (LCCs): Six pulse converter, Analysis neglecting commutation overlap, harmonics, Twelve Pulse Converters. Inverter Operation. Effect of Commutation Overlap.
Expressions for average dc voltage, AC current and reactive power absorbed by the converters. Effect of Commutation Failure, Misfire and Current Extinction in LCC links.
Voltage Source Converters (VSCs): Two and Three-level VSCs. PWM schemes: Selective Harmonic Elimination, Sinusoidal Pulse Width Modulation. Analysis of a six pulse converter. Equations in the rotating frame. Real and Reactive power control using a VSC.
Module 3: Control of HV dc Converters: (10 hours)
Principles of Link Control in a LCCHV dc system. Control Hierarchy, Firing Angle Controls – Phase- Locked Loop, Current and Extinction Angle Control, Starting and Stopping of a Link. Higher level Controllers Power control, Frequency Control, Stability Controllers. Reactive Power Control. Principles of Link Control in a VSC HV dc system: Power flow and dc Voltage Control. Reactive Power Control/AC voltage regulation.
Module 3: Components of HV dc systems: (8 hours)
Smoothing Reactors, Reactive Power Sources and Filters in LCC HV dc systems DC line: Corona Effects. Insulators, Transient Over-voltages. dc line faults in LCC systems. dc line faults in VSC systems. dc breakers. Monopolar Operation. Ground Electrodes.
Module 4: Stability Enhancement using HV dc Control (4 hours)
Basic Concepts: Power System Angular, Voltage and Frequency Stability. Power Modulation: basic principles – synchronous and asynchronous links. Voltage Stability Problem in AC/dc systems.
Module 5: MT dc Links (4 hours)
Multi-Terminal and Multi-Infeed Systems. Series and Parallel MT dc systems using LCCs. MT dc systems using VSCs. Modern Trends in HV dc Technology. Introduction to Modular Multi-level Converters.
Text/References:
1. K. R. Padiyar, “HVDC Power Transmission Systems”, New Age International Publishers, 2011.
2. J. Arrillaga, “High Voltage Direct Current Transmission”, Peter Peregrinus Ltd., 1983.
3. E. W. Kimbark, “Direct Current Transmission”, Vol.1, Wiley-Interscience, 1971.

-----------------------------------------------------------------------------------------------------------------


	100804 common (EE/EEE)
	Power Quality and FACTS
	3L:0T:0P
	3 credits



Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand the characteristics of ac transmission and the effect of shunt and series reactive compensation.
· Understand the working principles of FACTS devices and their operating characteristics.
· Understand the basic concepts of power quality.
· Understand the working principles of devices to improve power quality.
Module 1: Transmission Lines and Series/Shunt Reactive Power Compensation (4 hours)
Basics of AC Transmission. Analysis of uncompensated AC transmission lines. Passive Reactive Power Compensation. Shunt and series compensation at the mid-point of an AC line. Comparison of Series and Shunt Compensation.
Module 2: Thyristor-based Flexible AC Transmission Controllers (FACTS) (6 hours)
Description and Characteristics of Thyristor-based FACTS devices: Static VAR Compensator (SVC), Thyristor Controlled Series Capacitor (TCSC), Thyristor Controlled Braking Resistor and Single Pole Single Throw (SPST) Switch. Configurations/Modes of Operation, Harmonics and control of SVC and TCSC. Fault Current Limiter.
Module 3: Voltage Source Converter based (FACTS) controllers (8 hours)
Voltage Source Converters (VSC): Six Pulse VSC, Multi-pulse and Multi-level Converters, Pulse-Width Modulation for VSCs. Selective Harmonic Elimination, Sinusoidal PWM and Space Vector Modulation. STATCOM: Principle of Operation, Reactive Power Control: Type I and Type II controllers, Static Synchronous Series Compensator (SSSC) and Unified Power Flow Controller (UPFC): Principle of Operation and Control. Working principle of Interphase Power Flow Controller. Other Devices: GTO Controlled Series Compensator. Fault Current Limiter.
Module 4: Application of FACTS (4 hours)
Application of FACTS devices for power-flow control and stability improvement. Simulation example of power swing damping in a single-machine infinite bus system using a TCSC. Simulation example of voltage regulation of transmission mid-point voltage using a STATCOM.
Module 5: Power Quality Problems in Distribution Systems (4hours)
Power Quality problems in distribution systems: Transient and Steady state variations in voltage and frequency. Unbalance, Sags, Swells, Interruptions, Wave- form Distortions: harmonics, noise, notching, dc- offsets, fluctuations. Flicker and its measurement. Tolerance of Equipment: CBEMA curve.
Module 6: DSTATCOM (8 hours)
Reactive Power Compensation, Harmonics and Unbalance mitigation in Distribution Systems using DSTATCOM and Shunt Active Filters. Synchronous Reference Frame Extraction of Reference Currents. Current Control Techniques in for DSTATCOM.
Module 6: Dynamic Voltage Restorer and Unified Power Quality Conditioner (6 hours)
Voltage Sag/Swell mitigation: Dynamic Voltage Restorer – Working Principle and Control Strategies. Series Active Filtering. Unified Power Quality Conditioner (UPQC): Working Principle. Capabilities and Control Strategies.
Text/References
1. N. G. Hingorani and L. Gyugyi, “Understanding FACTS: Concepts and Technology of FACTS Systems”, Wiley-IEEE Press,1999.
2. K. R. Padiyar, “FACTS Controllers in Power Transmission and Distribution”, New Age International (P) Ltd.2007.
3. T. J. E.Miller, “Reactive Power Control in Electric Systems”, John Wiley and Sons, New York, 1983.
4. R. C. Dugan, “Electrical Power Systems Quality”, McGraw Hill Education,2012.
5. G. T. Heydt, “Electric Power Quality”, Stars in a Circle Publications,1991


	100805 common (EE/EEE)
	Power System Dynamics and Control
	3L:0T:0P
	3 credits



Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand the problem of power system stability and its impact on the system.
· Analyse linear dynamical systems and use of numerical integration methods.
· Model different power system components for the study of stability.
· Understand the methods to improve stability.
Module 1: Introduction to Power System Operations (3hours)
Introduction to power system stability. Power System Operations and Control. Stability problems in Power System. Impact on Power System Operations and control.
Module 2: Analysis of Linear Dynamical System and Numerical Methods (5 hours)
Analysis of dynamical System, Concept of Equilibrium, Small and Large Disturbance Stability. Modal Analysis of Linear System. Analysis using Numerical Integration Techniques. Issues in Modeling: Slow and Fast Transients, Stiff System.

Module3: Modeling of Synchronous Machines and Associated Controllers (12hours) Modeling of synchronous machine: Physical Characteristics. Rotor position dependent model. D-Q Transformation. Model with Standard Parameters. Steady State Analysis of Synchronous Machine. Short Circuit Transient Analysis of a Synchronous Machine. Synchronization of Synchronous Machine to an Infinite Bus. Modeling of Excitation and Prime Mover Systems. Physical Characteristics and Models. Excitation System Control. Automatic Voltage Regulator. Prime Mover Control Systems. Speed Governors.
Module 4: Modeling of other Power System Components (10 hours)
ModelingofTransmissionLinesandLoads.TransmissionLinePhysicalCharacteristics.Transmission Line Modeling. Load Models - induction machine model. Frequency and Voltage Dependence of Loads. Other Subsystems – HVDC and FACTS controllers, Wind Energy Systems.
Module 5: Stability Analysis (11 hours)
Angular stability analysis in Single Machine Infinite Bus System. Angular Stability in multi-machine systems–Intra-plant, Local and Inter-are a modes. Frequency Stability: Centre of Inertia Motion. Load Sharing: Governor droop. Single Machine Load Bus System: Voltage Stability. Introduction to Torsional Oscillations and the SSR phenomenon. Stability Analysis Tools: Transient Stability Programs, Small Signal Analysis Programs.
Module 6: Enhancing System Stability (4 hours)
Planning Measures. Stabilizing Controllers (Power System Stabilizers). Operational Measures- Preventive Control. Emergency Control.
Text/Reference Books
1. K.R. Padiyar, “Power System Dynamics, Stability and Control”, B. S. Publications, 2002.
2. P. Kundur, “Power System Stability and Control”, McGraw Hill, 1995.
3. P. Sauer and M. A. Pai, “Power System Dynamics and Stability”, Prentice Hall, 1997.

-----------------------------------------------------------------------------------------------------------



Electronics & Communication Engineering
Microwave Theory and Techniques	3L:0T:0P	3 Credits
100806 common (ECE/EEE)

Microwave  oscillators  and  amplifiers: Introduction  to  Microwaves - History   of Microwaves,   Microwave   Frequency   bands; Applications  of  Microwaves:   Civil  and  Military,   Medical, advantages and  uses  of microwave, limitations of conventional vacuum  tubes  at  UHF  and  microwave  frequency, UHF.				7

Passive and Active Microwave Devices: Microwave passive components: Directional Coupler, Magic Tee, Phase Shifters, Isolators, circulators. Attenuator, Microwave active components:  Diodes, Transistors, Oscillators, Mixers					8

Microwave Tubes: Klystron, TWT, Magnetron; Microwave Semiconductor Devices: Gunn Diodes, IMPATT diodes, Schottky Barrier diodes, PIN diodes 			12

Microwave measurement : Measurement of power, Standing  wave detectors and  its  uses,  Impedance  measurement,  Measurement  of frequencies  by  wave meters,  Attenuation Measurement, Noise factor  measurement.						8

Microwave receiver:   Block Diagram   representation, Varactor Diode as mixer, antenna noise and noise temperature.								4

Microwave Systems:   Introduction to Radar,   MTI Radar Effect of Microwaves on human body.											4
Sl. No.	Name of Authors / Books /Publishers
1 Microwave devices and circuits by Samuel Y. Laio.
2 Microwave and Radar Engineering by M. Kulkarni, Umesh Publications.
3 Foundations of Microwave Engineering by R.F.  Collins, McGraw Hill.
4 Microwave Engineering by David M .Pozar, Wiley.










104801	ERROR CORRECTING CODES	3L:0T:0P	3 Credits

Linear block codes: Systematic linear codes and optimum decoding for the binary symmetric channel; Generator and Parity Check matrices, Syndrome decoding on symmetric channels.
Hamming codes: Weight enumerators and the McWilliam identies; Perfect codes
Introduction to finite fields and finite rings; factorization of (x(n-1)) over a finite field; Cyclic codes.
BCH codes; Idempotents and Masttson-solomon polynomials, Reed-Solomon codes, Justeen codes, MDS codes, Alterant, Goppa and generalized BCH codes, Spectral properties of cyclic codes.; Decoding of BCH codes; Berlekamp’s decoding algorithm, Massey’s minimum shift register Synthesis techniques and decoding algorithm, Massey’s minimum shift register synthesis technique and its relation to Berlekamp’s algorithm. A fast Berlekamp – Massey algorithm.
Convolution Codes; Wozencraft’s sequential decoding algorithm, Fann’s algorithm and other sequential decoding algorithms; Viterbi decoding algorithm. 
Sl. No.	Name of Authors / Books /Publishers
1	F.J.  McWilliams and N.J.A.  Slone, The theory of error correcting codes.
2	R.E.  Balahut, Theory and practice of error control codes, Addison Wesley.

















104802	Speech and Audio Processing	3L:0T:0P	3 Credits

Introduction:   Speech production and modeling - Human Auditory   System; General structure  of speech  coders;  Classification  of speech  coding  techniques  – parametric, waveform  and  hybrid;  Requirements of speech  codecs quality,  coding delays,  robustness. Speech Signal Processing: Pitch-period estimation, all-pole and all-zero filters, convolution; Power spectral density, period ogram, autoregressive model, autocorrelation estimation.					10
Linear Prediction of  Speech:  Basic  concepts  of linear  prediction;  Linear Prediction Analysis of non-stationary signals –prediction  gain, examples; Levinson-Durbin algorithm;  Long term  and  short-term linear  prediction  models; Moving average  prediction.
Speech Quantization: Scalar quantization–uniform quantizer, optimum quantizer, logarithmic   quantizer, adaptive quantizer, differential quantizers; Vector quantization – distortion measures, codebook design, codebook types.					10
Scalar Quantization of  LPC: Spectral  distortion measures,  Quantization based  on reflection  coefficient and  log area  ratio,  bit  allocation;  Line spectral frequency – LPC  to LSF conversions, quantization based on LSF.						6
Linear Prediction Coding: LPC model of speech production; Structures of LPC encoders and decoders; Voicing detection; Limitations of the LPC model.			6
Code  Excited  Linear  Prediction:    CELP   speech  production  model; Analysis-by-synthesis; Generic CELP  encoders and decoders; Excitation code- book search:  state-save method,  zero-input  zero-state method;  CELP  based on adaptive codebook, Adaptive  Codebook search; Low Delay CELP and algebraic CELP.
Speech Coding Standards:   An overview of ITU-T   G.726, G. 728 and G.729standards	8
Sl. No.	Name of Authors / Books /Publishers
1. “Digital Speech” by A. M. Kondoz, Second Edition (Wiley Students? Edition), 2004
2. “Speech   Coding   Algorithms:     Foundation and   Evolution   of Standardized Coders”, W.C.  Chu, WileyInter science, 2003












104803	Satellite Communication	3L: 0T: 0P	3 Credits

Introduction to Satellite Communication: Principles and architecture of satellite Communication, Brief history of Satellite systems, advantages, disadvantages, applications and frequency bands used for satellite communication.			7
Orbital  Mechanics:  Orbital equations,  Kepler’s  laws,  Apogee and  Perigee for an  elliptical  orbit,  evaluation of velocity,  orbital  period,  angular  velocity etc.  of a satellite,  concepts  of Solar day and Sidereal day							9
Satellite sub-systems:  Study  of Architecture and  Roles  of various  sub systems  of a satellite  system  such as Telemetry, tracking,  command  and  monitoring  (TTC and  M), Attitude and  orbit  control  system  (AOCS),  Communication  sub-system.		10
Typical Phenomena in Satellite Communication: Solar Eclipse on satellite, its effects, remedies for Eclipse, Sun Transit Outage phenomena, its effects and remedies, Doppler frequency shift Phenomena and expression for Doppler shift				8
Flux density  and received signal power equations,  Calculation of System  noise temperature for satellite  receiver,  noise power calculation, C/N  ratio  calculations in clear air and rainy  conditions									6
Sl. No.	Name of Authors / Books /Publishers
1 Timothy Pratt Charles  W. Bostian,  Jeremy  E. Allnutt: Satellite  Communications; Wiley
2 Tri T. Ha:  Digital  Satellite  Communications: Tata McGraw Hill
3 Dennis Roddy:  Satellite  Communication: 4th Edition,  McGraw Hill












104804 Wireless Sensor and Networks	3L:0T:0P	3 Credits

Introduction: Introduction to Sensor Networks, unique constraints and challenges, Advantage of Sensor Networks, Applications of Sensor Networks, Mobile Adhoc Networks (MANETs) and Wireless Sensor Networks, Enabling technologies for Wireless Sensor Networks.			8
Sensor Node Hardware and Network Architecture:  Single-node architecture, Hardware  components  and design constraints, Operating systems  and execution  environments, introduction to TinyOS  and  nesC, Network  architecture,   Optimization goals  and  figures  of merit,   Design  principles  for  WSNs, Service interfaces  of WSNs, Gateway  concepts.				9
Deployment  and Configuration: Localization  and  positioning,  Coverage and  connectivity, Single-hop  and  multihop localization,  self configuring  localization  systems,  sensor management.								8
Network Protocols: Issues in designing  MAC protocol  for WSNs,  Classification  of MAC Protocols,  S-MAC Protocol,  B-MAC  protocol,  IEEE  802.15.4 standard and Zig Bee, Dissemination protocol for large sensor network.  Depart- ment of Electronics  and  Communication Engineering  Routing  protocols:   Is- sues in designing routing  protocols,  Classification  of routing  protocols,  Energy- efficient routing,  Unicast,  Broadcast and multicast, Geographic  routing.		9
Data Storage and Manipulation: Data  centric  and  content  based  routing, storage  and retrieval  in network,  compression  technologies for WSN, Data aggregation  technique.			3
Applications: Detecting unauthorized activity using a sensor network, WSN for Habitat Monitoring.										3
Sl. No.  Name of Authors / Books /Publishers
1 Holger Kerl, Andreas Willig, “Protocols and Architectures for Wireless Sensor Network”, John Wiley and Sons, 2005
2 Raghavendra, Cauligi S, Sivalingam, Krishna M., Zanti Taieb, “Wireless Sensor Network”, Springer 1st Ed, 2004
3 Feng Zhao, Leonidas Guibas, “Wireless Sensor Network”,Elsevier, 1st Ed, 2004
4 Kazem, Sohraby, Daniel Minoli, Taieb Zanti, “Wireless Sensor Network:  Technology, Protocols and Application”, John Wiley and Sons 1st Ed, 2007
5 B.  Krishnamachari, “Networking Wireless Sensors”, Cambridge University Press.
6 N. P. Mahalik, “Sensor Networks and Configuration: Fundamentals, Standards, Platforms, and Applications” Springer Verlag.






104805	Adaptive Signal Processing	3L:0T:0P	3 Credits
General  concept  of adaptive filtering and estimation, applications and motivation, Review of probability, random  variables  and stationary random  processes, Correlation structures, properties  of correlation matrices.							8
Optimal  FIR  (Wiener)  filter,  Method  of steepest  descent,  extension  to  complex valued  The  LMS algorithm (real,  complex),  convergence  analysis,  weight error correlation matrix, excess mean square  error and mis-adjustment					8
Variants of the LMS algorithm: the sign LMS family, normalized LMS algorithm, block LMS and FFT based realization, frequency domain adaptive filters, Sub-band adaptive filtering.   Signal  space  concepts  - introduction to finite  dimensional  vector space  theory,  subspace,  basis,  dimension,  linear  operators,  rank  and  nullity,  inner  product space,  orthogonality, Gram-Schmidt orthogonalization, concepts of orthogonal projection, orthogonal decomposition of vector  spaces.			8
4	Vector  space of random  variables,  correlation as inner  product, forward  and backward  projections, Stochastic  lattice  filters,  recursive  updating of forward and  backward  prediction  errors,  relationship with AR modeling,  joint process estimator, gradient adaptive lattice.			6
5	Introduction to recursive least squares (RLS), vector space formulation of RLS estimation, pseudoinverse of a matrix, time updating of inner products, development of RLS lattice filters, RLS transversal adaptive filters.  Advanced topics:   affine projection and subspace based adaptive filters, partial update algorithms, QR decomposition and systolic array.					8
Sl. No.	Name of Authors / Books /Publishers
1	S. Haykin, Adaptive filter theory, Prentice Hall, 1986.
2	C.Widrow and S.D. Stearns, Adaptive signal processing, Prentice Hall, 1984.








104806	Analog CMOS VLSI Design	3L:0T:0P	3 Credits

Basic MOS Device Physics:   MOSFET - Thoery,   Operation and I-V characteristics, Second order effects, MOS Capacitances, Small-signal model, etc.  Single stage amplifiers: Common Source stage, Source Follower, Common Gate stage, Cascode stage. 												6
Differential  Amplifiers:   Single-ended  and  Differential  operation,  Basic Differential  pair,  Common-Mode  response,  Differential  pair  with  MOS loads, Gilbert  cell. Current Mirrors: Basic current mirrors, Cascode current mirror, Wilson current mirror. 	10
Frequency response of Amplifiers: Miller effect, CS stage, Source follower, CG stage, Cascode stage, Differential Pair.  Noise: Statistical characteristics of Noise, Types of Noise, Representation of Noise in circuits, Noise in Single-stage amplifiers, Noise in Differential pairs.										10
Operational  Amplifiers :  Performance parameters,  One-stage  Op  Amps, Two-stage  Op  Amps,  Gain  boosting,  Common-mode  feedback,  Input   range limitations, Slew rate,  Power Supply  rejection,  Noise in Op Amps.						8
Introduction to Switched Capacitor circuits:    Sampling   switches, Switched-Capacitor Amplifiers, Switched-Capacitor integrator.  Phase-Locked Loops: Simple PLL, Charge-Pump PLLs, Applications.								8
Sl. No.	Name of Authors / Books /Publishers
1 “Design of Analog CMOS Integrated Circuits”, by Behzad  Razavi, McGraw Hill.
2 “Analysis and Design of Analog Integrated Circuits”, by Paul  R. Gray,  Paul  J. Hurst,  Stephen  H. Lewis, Robert  G. Meyer, Wiley







104807 	Biomedical Instrumentation	3L: 0T: 0P3 Credits

Biomedical signals and Physiological transducers : Source of biomedical signal,  Origin  of bioelectric  signals, recording  electrodes,  Electrodes  for ECG, EMG and  EEG  Physiological  transducers: Pressure,  Temperature, photoelectric  and  ultrasound Transducers. Measurement in Respiratory system:  Physiology of respiratory system,  Measurement of breathing mechanics  Spiro meter, Respiratory therapy equipments Inhalators ventilators and  Respirators,  Humidifiers, Nebulizers  Aspirators, Biomedical  recorders:  ECG,  EEG  and EMG.							11
Patient Monitoring systems and Audiometers :  Cardiac  monitor,  Bedside patient monitor,  measurement of heart  rate,  blood pressure,  temperature, respiration rate,  Arrhythmia monitor,  Methods  of monitoring fatal  heart  rate, Monitoring  labor  activity.   Audiometers:  Audiometers, Blood cell counters, Oximeter, Blood flow meter, cardiac output measurement, Blood gas analyzers.						11
Modern Imaging systems : Introduction, Basic principle and Block diagram of x-ray  machine,  x- ray  Computed Tomography (CT),  Magnetic  resonance imaging  system  (NMR),  ultrasonic imaging  system.    Eco-Cardiograph, Eco Encephalography, Ophthalmic scans, MRI. Therapeutic Equipments: Cardiac pacemakers, cardiac defibrillators, Hemodialysis machine, Surgical diathermy machine. 			11
Patient’s  safety :  Precaution, safety  codes for electro  medical  equipment, Electric  safety analyzer,  Testing  of biomedical  equipment, Ultrasound therapy unit.  Electrotherapy Equipments, Ventilators.									7
Sl. No.	Name of Authors / Books /Publishers
1 “Hand  book of Biomedical  Instrumentation”, R.S.Khandpur, TMH
2 “Biomedical  Instruments: Theory  and  Design”,  Walter  Welko- Witiz  and  Sid Doutsch,  Wiley
3 “Biomedical  Instrumentation and  Measurements”,  Lesile Cromwell,  Fred  J. Weibell and Erich A. Pfeiffer, PHI
4 “Introduction to Biomedical Equipment Technology”,  Joseph J. Carr and John M. Brown, Pearson
5 “Textbook of Biomedical  Instrumentation System”,  Shakti  Chatterjee,  Cengage Learning



Computer Science Engineering

	105801
	Data Mining
	3L:0T:0P
	3 Credits



Detailed Contents

Module 1									Lecture 8 hrs.  
Data Warehousing and Business Analysis: - Data warehousing Components –Building a Data warehouse –Data Warehouse Architecture – DBMS Schemas for Decision Support – Data Extraction, Cleanup, and Transformation Tools –Metadata – reporting – Query tools and Applications – Online Analytical Processing (OLAP) – OLAP and Multidimensional Data Analysis.
Module 2									Lecture 8 hrs.  
Data Mining: - Data Mining Functionalities – Data Preprocessing – Data Cleaning – Data Integration and Transformation – Data Reduction – Data Discretization and Concept Hierarchy Generation- Architecture Of A Typical Data Mining Systems- Classification Of Data Mining Systems.
Association Rule Mining: - Efficient and Scalable Frequent Item set Mining Methods – Mining Various Kinds of Association Rules – Association Mining to Correlation Analysis – Constraint-Based Association Mining.
Module 3									Lecture 8 hrs.  
Classification and Prediction: - Issues Regarding Classification and Prediction – Classification by Decision Tree Introduction – Bayesian Classification – Rule Based Classification – Classification by Back propagation – Support Vector Machines – Associative Classification – Lazy Learners – Other Classification Methods – Prediction – Accuracy and Error Measures – Evaluating the Accuracy of a Classifier or Predictor – Ensemble Methods – Model Section.
Module 4									Lecture 8 hrs.  
Cluster Analysis: - Types of Data in Cluster Analysis – A Categorization of Major Clustering Methods – Partitioning Methods – Hierarchical methods – Density-Based Methods – Grid-Based Methods – Model-Based Clustering Methods – Clustering High-Dimensional Data – Constraint-Based Cluster Analysis – Outlier Analysis.
Module 5									Lecture 8 hrs.  
Mining Object, Spatial, Multimedia, Text and Web Data: Multidimensional Analysis and Descriptive Mining of Complex Data Objects – Spatial Data Mining – Multimedia Data Mining – Text Mining – Mining the World Wide Web.



Text Book
1. Jiawei Han, MichelineKamber and Jian Pei, “Data Mining Concepts and Techniques”, Third Edition, Elsevier, 2011.
Reference Books
1. Alex Berson and Stephen J. Smith “Data Warehousing, Data Mining &OLAP”, Tata McGraw – Hill Edition, Tenth Reprint 2007.
2. K.P. Soman, ShyamDiwakar and V. Ajay “Insight into Data mining Theory and Practice”, Easter Economy Edition, Prentice Hall of India, 2006.
3. G. K. Gupta “Introduction to Data Mining with Case Studies”, Easter Economy Edition, Prentice Hall of India, 2006.
4. Pang-Ning Tan, Michael Steinbach and Vipin Kumar “Introduction to Data Mining”, Pearson Education, 2007.

***************************************************************


	105802
	Computational Number Theory
	3L:0T:0P
	3 Credits



Detailed Contents

Module 1									Lecture 8 hrs.
Algorithms for integer arithmetic: Divisibility, GCD Computation: Euclid’s Algorithm, Extended Euclid’s Algorithm, modular arithmetic, modular exponentiation, Montgomery arithmetic, congruence, Chinese remainder theorem, Hensel lifting, orders and primitive roots, quadratic residues, integer and modular square roots, prime number theorem, continued fractions and rational approximations.
Module 2									Lecture 8 hrs.
Representation of finite fields: Prime and extension fields, representation of extension fields, polynomial basis, primitive elements, normal basis, optimal normal basis, irreducible polynomials.
Algorithms for polynomials: Root-finding and factorization, Lenstra-Lenstra-Lovasz algorithm, polynomials over finite fields.
Module 3									Lecture 6 hrs.
Elliptic curves: The elliptic curve group, elliptic curves over finite fields, Schoof's point counting algorithm.
Module 4									Lecture 8 hrs.
Primality testing algorithms: Fermat test, Miller-Rabin test, Solovay-Strassen test, AKS test.
Integer factoring algorithms: Trial division, Pollard rho method, p-1 method, CFRAC method, quadratic sieve method, elliptic curve method.
Module 5									Lecture 8 hrs.
Computing discrete logarithms over finite fields: Baby-step-giant-step method, Pollard rho method, Pohlig-Hellman method, index calculus methods, linear sieve method, Coppersmith's algorithm.
Applications: Algebraic coding theory, cryptography.
Reference Books: 
1. V. Shoup, A computational introduction to number theory and algebra, Cambridge University Press. 
2. M. Mignotte, Mathematics for computer algebra, Springer-Verlag. 
3. I. Niven, H. S. Zuckerman and H. L. Montgomery, An introduction to the theory of numbers, John Wiley.
4. J. von zur Gathen and J. Gerhard, Modern computer algebra, Cambridge University Press.
5. R. Lidl and H. Niederreiter, Introduction to finite fields and their applications, Cambridge University Press.
6. A. J. Menezes, editor, Applications of finite fields, Kluwer Academic Publishers.
7. J. H. Silverman and J. Tate, Rational points on elliptic curves, Springer International Edition.
8. D. R. Hankerson, A. J. Menezes and S. A. Vanstone, Guide to elliptic curve cryptography, Springer-Verlag. 
9. A. Das and C. E. Veni Madhavan, Public-key cryptography: Theory and practice, Pearson Education Asia.
10. H. Cohen, A course in computational algebraic number theory, Springer-Verlag.

******************************************************************


	105803
	Advanced Operating Systems
	3L:0T:0P
	3 Credits



Objectives of the course
The objective of this course is to impart necessary and practical knowledge to identify and solve problems in distributed, multiprocessor and database operating systems.
Detail contents 
Module 1									Lecture 6 hrs.
Introduction to Advance Operating System: Comparative study of OS; LINUX, Linux File System + Measurements, The Log Structured File System, Server less Network File Systems, The Coda File System, AFS, Virtual Memory, Stack/Buffer Overflow, Address Space Layout Randomization (ASLR) User-Level Virtual Memory, Global Network Scheduling, Network Optimization, Extensible Operating Systems, Issues of Security in OS, Cryptographic file systems.
Module 2									Lecture 6 hrs.	
Distributed Operating Systems: System Architecture Types, Issues in Distributed Operating Systems: Naming, Scalability, Security, Client-Server Model, Process Synchronization, Global Knowledge, etc. RPC, Message Passing. Absence of Global Lock, Absence of Shared Memory, lamport's logical clock, Chandy Lamport's Algorithm, Termination Detection, Distributed Mutual Exclusion, Non Token Based Algorithms, Ricart Agarwala algorithm, Lamport's Algorithm, Generalized Non-Token Based Algorithm, Comparative performance Analysis
Module 3									Lecture 6 hrs.
Synchronization: Clock synchronization, Event ordering, Mutual exclusion, Deadlock, Election algorithms, Desirable features of good global scheduling algorithms, Task assignment approach, Load balancing approach, Load sharing approach, Process management: Process migration, Threads Distributed Deadlock Detection, Centralized/Distributed/Hierarchical control, Path
Pushing Algorithm, Edge-Chasing Algorithm, Ho-Ramamoorthy Algorithms.
Module 4									Lecture 6 hrs.
Resource Management in Distributed Systems: Distributed File Systems: Mounting, Caching, Bulk Data Transfer, Design Issues, Cache Consistency, Scalability, Log Structured File systems; Distributed Shared Memory: Central-Server Algorithm, Full-Replication Algorithm, etc. Coherence Protocols, Granularity, Page Replacement; Distributed Scheduling: Load, Classification, Load Balancing and Load Sharing, Policies for Transfer, Selection, Location, Information, Stability, Load Balancing Algorithms, Load Sharing Case Studies.
Module 5									Lecture 6 hrs.
Fault Tolerance, Recovery, Protection and Security: Atomic Actions and Commit, Commit Protocols, Voting Protocols, Dynamic Voting, Classification of Failures, Backward and Forward Error Recovery, Synchronous/Asynchronous Checkpoints and Recovery, Recovery in Concurrent Systems, Access Matrix Model, Advanced Models of Protection, Cryptography.
Module 6									Lecture 6 hrs.
Multiprocessor and Database Operating Systems: Tightly and Loosely Coupled systems, Interconnect networks, Caching, Hypercube architectures, Threads, Process Synchronization in MP systems, Process Scheduling in MP systems, Requirements of Database OS, Transactions, Conflicts, Serializability Theory, Distributed Database Systems, Concurrency control Algorithms, Lock Based Algorithms, Timestamp Based Algorithms, 2PL.
Module 7									Lecture 6 hrs.
Virtualization: Introduction; Simulation, Emulation, Para-Virtualization, Full virtualization; x86 Virtualization: privileged instructions, control sensitive instructions, Trap and Emulate, Binary translation, x86 hardware virtualization vmxon/vmxoff, vmentry, vm exit;, Intel VTd, VMCS, Shadow page tables, EPT/NPT.
Suggested books:
1. Pradeep K. Sinha, “Distributed Operating Systems: Concepts and Design”, Wiley. 
2. Andrew S. Tanenbaum, “Distributed Operating Systems”, Pearson.
3. Mukesh Singhal & Niranjan Shivaratri, “Advanced Concepts in Operating Systems”, McGraw Hill Education.
Course Outcomes
	Students should be able to:
1. Identify and solve problems in distributed, multiprocessor and database operating systems.
2. Explain the architectural features and solutions for implementing various virtualization features in operating systems.
3. Solve synchronization problems involving distributed and virtualized environments.

******************************************************************


	105804
	Genetic Algorithm
	3L:0T:0P
	3 Credits



Detail contents 
Module 1									Lecture 8 hrs.
Introduction to Genetic Algorithm, Genetic Algorithms, Traditional and Search Methods and their Differences, A Simple Genetic Algorithm.
Module 2									Lecture 8 hrs.
Genetic Algorithms Revisited: The Fundamental Theorem, Schema Processing.
Module 3									Lecture 8 hrs.
Two & k-Armed Bandit Problem, Hypothesis, Schemata and Revisited.
Module 4									Lecture 8 hrs.
Computer Implementation of A Genetic Algorithm: Data Structures, Reproduction,
Crossover and Mutation, A Time to Reproduce, A Time to Cross, How Well Does It Work, Mapping Objective Functions to Fitness Form, Fitness Scaling, Coding, A Multiparameter Mapped, Fixed-Point Coding, Discretization, Constraints.
Module 5									Lecture 8 hrs.
Applications of Genetic Algorithms: The Rise of Genetic Algorithms, Genetic Algorithm Applications of Historical Interest, De Jong and Function Optimization, Improvements in Basic Technique, Current Applications of Genetic Algorithms. Genetics-Based Machine Learning, Whence It Came, What is Classifier System, Rule and Message, Genetic Algorithm.
Reference Books:
1. D.E. Goldberg -Genetic Algorithms in Search Optimization and Machine Learning, Pearson Education, New Delhi, 2005.
2. M. D. Vose – The Simple Genetic Algorithm, PHI, New Delhi, 2004.

******************************************************************



	105805
	Cloud Computing
	3L:0T:0P
	3 Credits



Objective: This course will cover the study of various cloud services, deployment model, resource provisioning and scheduling algorithms involved in better implementing the cloud-based systems.
Detailed contents 
Module 1									Lecture 4 hrs.                                                                                                              
Introduction: Distributed Computing and Enabling Technologies, Cloud Fundamentals: Cloud Definition, Evolution, Architecture, Applications, deployment models, and service models.
Module 2									Lecture 5 hrs.
Virtualization: Issues with virtualization, virtualization technologies and architectures, Internals of virtual machine monitors/hypervisors, virtualization of data centers, and Issues with Multi-tenancy.
Module 3									Lecture 6 hrs.
Implementation: Study of Cloud computing Systems like Amazon EC2 and S3, Google App Engine, and Microsoft Azure, Build Private/Hybrid Cloud using open source tools, SLA management.
Module 4									Lecture 12 hrs.
Resource Management: Cloud resource provisioning plan (advance reservation, on demand plan, spot instances), various scheduling and load balancing techniques to improve QoS parameters, Resource Optimization algorithms, task migration and VM migration technique.
Module 5									Lecture 7 hrs.
Security: Vulnerability Issues and Security Threats, Application-level Security, Data level Security, and Virtual Machine level Security, Infrastructure Security, and Multi-tenancy Issues.
Module 6									Lecture 6 hrs.
Advances: Green Cloud, Mobile Cloud Computing, Fog Computing, Internet of Things
Suggested Books:
1. Cloud Computing Principles and Paradigms, Rajkumar Buyya, James Broberg, Andrzej Goscinski, Wiley Publishers 2011
2. Cloud Computing Bible, Barrie Sosinsky, Wiley Publishers 2010
3. Mastering Cloud computing, Rajkumar Buyya, Christian Vacchiola, S Thamarai Selvi, McGraw Hill 2013
4. Cloud Security and Privacy: An Enterprise Perspective on Risks and Compliance, Tim Mather, Subra Kumaraswamy, Shahed Latif, O’Reilly 2010
5. Cloud Computing by Shailendra Singh 2018


Course outcomes:
1. Articulate the main concepts, key technologies, strengths, and limitations of cloud computing and the possible applications for state-of-the-art cloud computing
2. Identify the architecture and infrastructure of cloud computing, including SaaS, PaaS, IaaS, public cloud, private cloud, hybrid cloud, etc.
3. Identify problems, and explain, analyze, and evaluate various cloud computing solutions
4. Provide the appropriate cloud computing solutions and recommendations according to the applications used.
5. Attempt to generate new ideas and innovations in cloud computing

******************************************************************


	105806
	Quantum Computing
	3L:0T:0P
	3 Credits



Objective of the Course: 
The objective of this course is to impart necessary knowledge to the learner so that he/she can develop and implement algorithm and write programs using these algorithm.
Detailed contents			
Module 1									Lectures 6 hrs.
Introduction to Quantum Computing: Motivation for studying Quantum Computing, Major players in the industry (IBM, Microsoft, Rigetti, D-Wave etc.), Origin of Quantum Computing.
Overview of major concepts in Quantum Computing, Qubits and multi-qubits states, Bra-ket notation, Bloch Sphere representation, Quantum Superposition, Quantum Entanglement,
Module 2									Lectures 9 hrs.
Math Foundation for Quantum Computing: Matrix Algebra: basis vectors and orthogonality, inner product and Hilbert spaces, matrices and tensors, unitary operators and projectors, Dirac notation, Eigen values and Eigen vectors. 
Module 3									Lectures 8 hrs.
Building Blocks for Quantum Program: Architecture of a Quantum Computing platform.
Details of q-bit system of information representation: Block Sphere, Multi-qubits States, Quantum superposition of qubits (valid and invalid superposition), Quantum Entanglement, Useful states from quantum algorithmic perceptive e.g. Bell State, Operation on qubits: Measuring and transforming using gates, Quantum Logic gates and Circuit: Pauli, Hadamard, phase shift, controlled gates, Ising, Deutsch, swap etc.
Programming model for a Quantum Computing Program: Steps performed on classical computer, Steps performed on Quantum Computer, Moving data between bits and qubits.
Module 4									Lectures 18 hrs.
Quantum Algorithms: Basic techniques exploited by quantum algorithms, Amplitude amplification, Quantum Fourier Transform, Phase Kick-back, Quantum Phase estimation, Quantum Walks.
Major Algorithms: Shor’s Algorithm, Grover’s Algorithm, Deutsch’s Algorithm, Deutsch - Jozsa Algorithm.
OSS Toolkits for implementing Quantum program: IBM quantum experience, Microsoft Q, Rigetti PyQuil (QPU/QVM). 
List of Suggested Books:
1. Michael A.  Nielsen, “Quantum Computation and Quantum Information”, Cambridge University Press.
2. David McMahon, “Quantum Computing Explained”, Wiley
3. IBM Experience: https://quantumexperience,ng,bluemix.net
4. Microsoft Quantum Development Kit 
5. https://www.microsoft.com/en-us/quantum/development-kit
6. Forest SDK PyQuil: https://pyquil.readthedocs.io/en/stable/

Learning Outcomes:
At the end of this course, the students will be able to:
1. Explain  the  working  of  a  Quantum  Computing  program,  its  architecture  and  program Model
2. Develop quantum logic gate circuits
3. Develop quantum algorithm
4. Program quantum algorithm on major toolkits 

******************************************************************


	105807
	 Transaction Processing Systems
	3L:0T:0P
	3 Credits



Detailed Contents

Module 1									Lecture 8 hrs.  
Consistency, Atomicity, Durability, Isolation, Flat Transactions, Providing Structure within a Transaction, Structuring an Application as Multiple Transactions. 
Module 2									Lecture 8 hrs.
Schedules and Schedule Equivalence, Recoverability, Cascaded Aborts and Strictness, Models for Concurrency Control, A Strategy for Immediate-Update Pessimistic Concurrency Controls, Design of an Immediate-Update Pessimistic Concurrency Control, Objects and Semantic Commutativity, Atomicity, Recoverability and Compensating Operations, Locking and SQL Isolation Levels, Granular Locking: Intention Locks and Index Locks, Tuning Transactions, Multi version Concurrency Controls. 
Module 3									Lecture 8 hrs.
Crash, Abort and Media Failure, Immediate-Update Systems and Write-Ahead Logs, Recovery in Deferred-Update Systems, Recovery from Media Failure. 
Module 4									Lecture 8 hrs.
Transaction Processing in a Centralized System, Transaction Processing in a Distributed System, Global Atomicity and the Transaction Manager, Remote Procedure Call, Pear-to-Pear Communication, Event Communication, Storage Architectures, Transaction Processing on the Internet, Implementing the ACID Properties, Distributed Deadlock, Global Serialization. 
Module 5									Lecture 8 hrs.
Authentication, Authorization and Encryption, Digital Signatures, Key Distribution and Authentication, Authorization, Authenticated RPC, Electronic Commerce, Certificates, Passport: SSO, SET Protocol: Dual Signatures, Goods Atomicity, Certified Delivery, and Escrow.
Text Books
1. Michael Kifer, Arthur Bernstein and Philip M. Lewis, “Database Systems: An Application-Oriented Approach”, Addison Wesley, 2006
2. Philip A. Bernstein and Eric Newcomer, “Principles of Transaction Processing”, 2nd Edition, Morgan Kaufmann Publishers, Elsevier, 2009

******************************************************************


	100807
Common paper (IT/CSE)
	Pattern Recognition
	3L:0T:0P
	3 Credits



Detailed contents 
Module 1									Lecture 6 hrs.   
Introduction: Importance of pattern recognition, Features, Feature Vectors, and Classifiers, Supervised Versus Unsupervised Pattern Recognition 
Module 2									Lecture 6 hrs.
Bayes Decision Theory: Discriminant Functions and Services o the Normal Distribution, Bayesian Classification, Estimating Probability Density Functions, Nearest Neighbour Rules Bayesian Networks 
Module 3									Lecture 6 hrs.
Linear and Nonlinear Classifiers: The Perceptron Algorithm, Least-Squares Methods, Nonlinear Classifiers, Multilayer Perceptron’s, Back Propagation Algorithm, Decision Trees, combinations of Classifiers, Boosting 
Module 4									Lecture 6 hrs.
Feature Selection: Data Pre-processing, ROC Curves, Class Separability Measures, Feature Subset Selection, Bayesian Information Criterion 
Module 5									Lecture 6 hrs.
Dimensionality Reduction: Basis Vectors , Singular Value Decomposition  , Independent Component Analysis , Kernel PCA, Wavelets 
Module 6									Lecture 6 hrs.
Additional Features And Template Matching: Texture, Shape and Size Characterization, Fractals, Features For Audio, Template Matching Using Dynamic Time Warping and Edit Distance, Context Dependent Classification
Module 7									Lecture 6 hrs.
Clustering: Sequential Algorithms , Hierarchical Algorithms ,Functional Optimization-Based Clustering Graph Clustering ,Learning Clustering ,Clustering High Dimensional Data ,Subspace Clustering , Cluster Validity Measure.
Text Books
1. Pattern recognition, Sergios Theodoridis
2. Pattern classification, second edition, duda, hart and stork ,wiley
3. Pattern recognition, Sergios Theodoridis Konstanti Nos Koutrou M Bas

Reference Books
1. Introduction to Statistical Pattern Recognition, Fukunaga Academic Press
2. Pattern Recognition and Machine learning, C. M. Bishop, Springer
3. Statistical Methods in Bioinformatics, Ewens & Grant, Springer
4. The Elements of Statistical Learning, Hastie, Tibshirani, Friedman, Springer

***************************************************************

	105808
	Deep Learning
	3L:0T:0P
	3 Credits


Objectives of the course:
This course will provide a basic understanding of deep learning and their applications to solve real world problems. Open source tools will be used to demonstrate different applications.
Detailed contents
Module 1: Introduction							Lecture 4 hrs.
Brief introduction of big data problem. Overview of linear algebra, probability, numerical computation. Basics of   Machine learning/Feature engineering.
Module 2: Basics of Neural networks					Lecture 4 hrs.                                                                                                     
Neural networks, Tools for Deep learning network - Shallow vs Deep network.
Module 3: Feed forward Networks					Lecture 6 hrs.
Multilayer Perceptron, Gradient, Loss Function, Gradient Descent, Stochastic Gradient Descent (SDD), Backpropagation algorithm, Empirical Risk Minimization, regularization, Gradient based learning - Cost function, learning rate, soft max, sigmoid function, Hidden unit - ReLU, Logistic sigmoid, hyperbolic tangent Architecture design, Heuristics for faster training.
Module 4: Unsupervised learning					Lecture 10 hrs.
Deep Belief Network, Deep Boltzmann Machine (DBM), Factor analysis, Auto-encoders (standard, sparse, denoising, contractive, etc), Variational Auto-encoders,   Adversarial Generative Networks, Auto-encoder, Regularization Optimization for training deep model.
Module 5: Advanced topics						Lecture 10 hrs.
Convolutional Neural Network (CNN): Architectures, convolution / pooling layers. Recurrent Neural Network (RNN)/ Sequence modeling: Long Short Term Memory networks (LSTM), GRU, Encoder Decoder architectures Reinforcement learning.
Module 6:  Practical applications						Lecture 6 hrs.
Application of Deep Learning to Computer Vision, Speech Recognition, Natural Language Processing, etc
Suggested books:
1. Ian Goodfellow, Yoshua Bengio and Aaron Courville, “Deep Learning”, Book in preparation for MIT Press, 2016. 
2. Jerome H. Friedman, Robert Tibshirani, and Trevor Hastie, “The elements of statistical learning”, Springer Series in Statistics, 2009.
3. Charu C Aggarwal, “Neural Networks and Deep Learning”, Springer.
Learning Outcomes 
1. Identify the deep learning algorithms which are more appropriate for various types of learning tasks in various domains.
2. Implement deep learning algorithms and solve real-world problems.
**************************************************************
	105809
	Computational Geometry
	3L:0T:0P
	3 Credits



Objective: To introduce geometric algorithms and to give an exposure to algorithms and data structures for geometric problems.
Detail contents 
Module 1									Lecture 6 hrs.                                                                                               
Polygon Triangulation: Triangulation Theory, Area of Polygon, Segment intersection, Segment-triangle intersection.
Polygon Partitioning: Monotone Partitioning, Trapezoidalization, Partition into Monotone Mountains, Linear-Time Triangulation, Convex Partitioning.
Module 2									Lecture 5 hrs.
Convex Hulls in Two Dimensions: Definitions of Convexity and Convex Hulls, Naive Algorithms for Extreme Points, Gift Wrapping, QuickHull, Graham's Algorithm, Lower Bound, Incremental Algorithm, Divide and Conquer.
Module 3									Lecture 6 hrs.
Convex Hulls in Three Dimensions: Polyhedra and data structures, Gift wrapping, Preparata-Hong algorithm, Incremental algorithm, Randomized incremental algorithm.
Module 4									Lecture 6 hrs.
Voronoi Diagrams: Definitions and Basic Properties, Delaunay Triangulations, Algorithms, Applications in Detail, Medial Axis, Connection to Convex Hulls, Connection to Arrangements.
Module 5									Lecture 6 hrs.
Arrangements: Combinatorics of Arrangements, Incremental Algorithm, Three and Higher Dimensions, Duality, Higher-Order Voronoi, Diagrams, Applications.
Module 6									Lecture 8 hrs.
Search and Intersection: Segment-Segment Intersection, Segment- Triangle Intersection, Point in Polygon, Point in Polyhedron, Intersection of Convex Polygons, Intersection of Segments, Intersection of Nonconvex Polygons, Extreme Point of Convex Polygon, Extremal Polytope, Queries, Planar Point Location.
Module 7									Lecture 5 hrs.
Motion Planning: Shortest Paths, Moving a Disk, Translating a Convex Polygon, Moving a Ladder, Robot Arm Motion, Separability.
Suggested Books:
1. 1. M. de Berg, M van Kreveld, M. Overmars, O. Schwarzkopf, Computational Geometry: Algorithms and Applications (2nd Edition), Springer – Verlag 2000
2. J. O’Rourke, Computational Geometry in C, 2nd ed., Cambridge Univ. Press, 1998.
3. B. Casselman, Mathematical Illustrations: A Manual of Geometry and PostScript, Springer-Verlag,. (http://www.math.ubc.ca/~cass/graphics/manual) 2005
4. K. Mulmuley, Computational Geometry: An Introduction Through Randomized Algorithms, Prentice Hall. 1994

Course Outcome:
Upon successful completion of this course, students will be able to: 
(i) Analyze randomized algorithms for small domain problems. 
(ii) Use line-point duality to develop efficient algorithms. 
(iii) Apply geometric techniques to real-world problems in graphics. 
(iv) Solve linear programs geometrically.

***************************************************************


	105810
	Big Data Analytics
	3L:0T:0P
	3 Credits



Course Objectives:
1. To understand the competitive advantages of big data analytics
2. To understand the big data frameworks
3. To learn data analysis methods
4. To learn stream computing
5. To gain knowledge on Hadoop related tools such as HBase, Cassandra, Pig, and Hive for big data analytics

Detailed contents
Module 1									Lecture 7 hrs.
Introduction to Big Data: Definition, Characteristic Features, Big Data Applications, Big Data vs Traditional Data, Risks of Big Data, Structure of Big Data, Challenges of Conventional Systems, Web Data, Evolution of Analytic Scalability, Evolution of Analytic Processes, Tools and methods, Analysis vs Reporting, Modern Data Analytic Tools.
Module 2									Lecture 9 hrs.
HADOOP Framework: Distributed File Systems, Large-Scale File System, Organization – HDFS concepts – Map Reduce Execution, Algorithms using Map Reduce, Matrix-Vector Multiplication – Hadoop YARN 
Module 3									Lecture 10 hrs.
Data Analysis: Statistical Methods: Regression modelling, Multivariate Analysis - Classification: SVM & Kernel Methods - Rule Mining - Cluster Analysis, Types of Data in Cluster Analysis, Partitioning Methods, Hierarchical Methods, Density Based Methods, Grid Based Methods, Model Based Clustering Methods, Clustering High Dimensional Data - Predictive Analytics – Data analysis using R.
Module 4									Lecture 7 hrs.
Mining Data Streams: Streams: Concepts – Stream Data Model and Architecture - Sampling data in a stream – Mining Data Streams and Mining Time-series data - Real Time Analytics Platform (RTAP) Applications - Case Studies - Real Time Sentiment Analysis, Stock Market Predictions.
Module 5									Lecture 9 hrs.
Big Data Frameworks: Introduction to NoSQL – Aggregate Data Models – Hbase: Data Model and Implementations – Hbase Clients – Examples – .Cassandra: Data Model – Examples – Cassandra Clients – Hadoop Integration. Pig – Grunt – Pig Data Model – Pig Latin – developing and testing Pig Latin scripts. Hive – Data Types and File Formats – HiveQL Data Definition – HiveQL Data Manipulation – HiveQL Queries
Course Outcomes: 
At the end of this course, the students will be able to:
1. Understand how to leverage the insights from big data analytics
2. Analyze data by utilizing various statistical and data mining approaches
3. Perform analytics on real-time streaming data
4. Understand the various NoSql alternative database models
Suggested Reference Books:
1. Bill Franks, ―Taming the Big Data Tidal Wave: Finding Opportunities in Huge Data Streams with Advanced Analytics‖, Wiley and SAS Business Series, 2012.
2. David Loshin, "Big Data Analytics: From Strategic Planning to Enterprise Integration with Tools, Techniques, NoSQL, and Graph", 2013.
3. Michael Berthold, David J. Hand, ―Intelligent Data Analysis‖, Springer, Second Edition, 2007.
4. Michael Minelli, Michelle Chambers, and Ambiga Dhiraj, "Big Data, Big Analytics: Emerging Business Intelligence and Analytic Trends for Today's Businesses", Wiley, 2013.
5. P. J. Sadalage and M. Fowler, "NoSQL Distilled: A Brief Guide to the Emerging World of Polyglot Persistence", Addison-Wesley Professional, 2012.
6. Richard Cotton, "Learning R – A Step-by-step Function Guide to Data Analysis, , O‘Reilly Media, 2013.

***************************************************************


	105811
	Real Time Systems
	3L:0T:0P
	3 Credits



Detailed contents
Module 1									Lecture 10 hrs.                                                                                                             
Introduction: Hard vs. Soft real time systems, A reference model of real time system. Real-time scheduling: Clock driven approach, Weighted Round-robin approach, Priority driven approach, Dynamic vs. static system, Effective Release Times and Deadlines, EDF and LST algorithm, Optimality and Non-Optimality of the EDF and LST algorithms, Off line vs. online Scheduling.
Module 2									Lecture 6 hrs.                                                                                                             
Clock-Driven Scheduling: Static, Time-Driven scheduler, General structure of Cyclic Schedules, Cyclic Executives, Improving the Average Response Time Of Aperiodic Jobs, Scheduling Sporadic Jobs. 
Module 3									Lecture 7 hrs.                                                                                                             
Priority Driven Scheduling Of Periodic Tasks: Fixe-priority vs. Dynamic priority algorithms, Maximum Schedulable Utilization, Optimality of the RM and DM algorithms, A Schedulability test for fixed-priority tasks with short response times, Sufficient Schedulability conditions for the RM and DM algorithms. 
Module 4									Lecture 6 hrs.                                                                                                             
Scheduling Aperiodic and Sporadic Jobs in Priority-Driven Systems:  Assumptions and Approaches, Deferrable Servers, Sporadic Servers, Constant Utilization, Total Bandwidth and Weighted Fair-Queueing Servers.
Module 5									Lecture 8 hrs.                                                                                                             
Resources and Resource Access control: Resource contention, resource access control, Non-preemptive critical section, Basic Priority-Inheritance protocol, Basic Priority Ceiling Protocol, Stack based, Priority-ceiling protocol, preemption ceiling protocol. 
 Module 6								Lecture 5 hrs.                                                                                                                                                                                                                  
Multiprocessor scheduling, Resource Access Control, and Synchronization: Model of multiprocessor & distributed systems, task assignment, multiprocessor Priority-ceiling protocol, Elements of Scheduling Algorithms For End-to-End Periodic Tasks- IPS protocols, PM protocols, MPM protocol. 
Suggested Books:
1. Real-Time system by Jane W. S. Liu, Pearson Education 
2. Real-Time Systems by C. M. Krishna and K. G. Shin, McGraw Hill
Course Outcome: 
After learning this subject, students will learn various types of Real Time Systems, Periodic and Aperiodic tasks, different types of scheduling algorithms in RTS( Clock Driven, Priority Driven), Priority Driven Scheduling Of Periodic Tasks, Priority Driven Scheduling of Aperiodic and Sporadic Jobs, Different protocols for resource access controls, Scheduling approach in multiprocessor Real Time Systems etc.
******************************************************************


	105812
	Block Chain
	3L:0T:0P
	3 Credits



Objective of the Course: 
To provide conceptual understanding of how block chain technology can be used to innovate and improve business processes. The course covers the technological underpinning of block Chain operations.
Detailed contents			
Module 1									Lectures 6 hrs.
Introduction: Overview of Block chain, Public Ledgers, Bitcoin, Smart Contracts, Block in a Block chain, Transactions, Distributed Consensus, Public vs Private Block chain, Understanding Crypto currency to Block chain, Permissioned Model of Block chain, Overview of Security aspects of Block chain Basic Crypto Primitives:  Cryptographic Hash Function, Properties of a hash function, Hash pointer and Merkle tree, Digital Signature, Public Key Cryptography, A basic cryptocurrency.
Module 2									Lectures 10 hrs.
Understanding Block chain with Crypto currency: Bitcoin  and  Block  chain:  Creation  of  coins,  Payments  and  double  spending,  Bitcoin  Scripts, Bitcoin  P2P  Network,  Transaction  in  Bitcoin  Network,  Block  Mining,  Block  propagation  and block relay.
Working with Consensus in Bitcoin: Distributed consensus in open environments, Consensus in a Bitcoin network, Proof of Work (PoW) – basic introduction, Hashcash PoW, Bitcoin PoW, Attacks on PoW and the monopoly problem, Proof of Stake, Proof of Burn and Proof of Elapsed Time, The life of a Bitcoin Miner, Mining Difficulty, Mining Pool.
Module 3									Lectures 12 hrs.
Understanding Block chain for Enterprises: Permissioned Block chain:  Permissioned model and use cases, Design issues for Permissioned block chains, Execute contracts, State machine replication, Overview of Consensus models for permissioned block chain-  Distributed consensus in closed environment, Paxos, RAFT Consensus, Byzantine  general  problem,  Byzantine  fault  tolerant  system,  Lamport-Shostak-Pease  BFT Algorithm, BFT over Asynchronous systems.
Enterprise application of Block chain:  Cross border payments, Know Your Customer (KYC), Food Security,  Mortgage  over  Block  chain,  Block  chain  enabled  Trade,  We  Trade  –  Trade  Finance Network, Supply Chain Financing, Identity on Block chain
Module 4								Lectures 12 hrs.
Block chain application development: Hyperledger Fabric- Architecture, Identities and Policies, Membership and Access Control, Channels, Transaction Validation, Writing smart contract using Hyperledger Fabric, Writing smart contract using Ethereum, Overview of Ripple and Corda.

List of Suggested Books:
1. Melanie Swan, “Block Chain: Blueprint for a New Economy”, O’Reilly, 2015 
2. Josh Thompsons, “Block Chain: The Block Chain for Beginners- Guide to Block chain Technology and Leveraging Block Chain Programming”
3. Daniel Drescher, “Block Chain Basics”, Apress; 1st edition, 2017
4. Anshul Kaushik, “Block Chain and Crypto Currencies”, Khanna Publishing House, Delhi.
5. Imran Bashir, “Mastering Block Chain: Distributed Ledger Technology, Decentralization and Smart Contracts Explained”, Packt Publishing
6. Ritesh  Modi,  “Solidity  Programming  Essentials:  A  Beginner’s  Guide  to  Build  Smart Contracts for Ethereum and Block Chain”, Packt Publishing 
7. Salman Baset, Luc Desrosiers, Nitin Gaur, Petr Novotny, Anthony O’Dowd, Venkatraman Ramakrishna, “Hands-On  Block  Chain  with  Hyperledger:  Building  Decentralized Applications with Hyperledger Fabric and Composer”, Import, 2018
Learning Outcomes:
At the end of this course, the students will be able to:
1. Understand block chain technology.
2. Develop block chain based solutions and write smart contract using Hyperledger Fabric and Ethereum frameworks.
3. Build and deploy block chain application for on premise and cloud based architecture.
4. Integrate ideas from various domains and implement them using block chain technology in different perspectives.

******************************************************************


	105813
	Optimization Techniques
	3L:0T:0P
	3 Credits



Objectives of the course
• To introduce optimization techniques using both linear and non-linear programming
• After an adequate introduction to linear algebra and probability theory and optimization techniques students will learn to frame engineering minima maxima problems in the framework of optimization problems. 
Detailed contents
Module 1									Lectures 10 hrs.
Optimization Techniques, Model Formulation, models, General L.R Formulation, Simplex Techniques, Sensitivity Analysis, Inventory Control Models
Module 2									Lectures 8 hrs.
Formulation of a LPP - Graphical solution revised simplex method - duality theory - dual simplex method - sensitivity analysis - parametric programming
Module 3									Lectures 8 hrs.
Nonlinear programming problem - Kuhn-Tucker conditions min cost flow problem - max flow problem - CPM/PERT
Module 4									Lectures 7 hrs.
Scheduling and sequencing - single server and multiple server models - deterministic inventory models - Probabilistic inventory control models - Geometric Programming.
Module 5									Lectures 8 hrs.
Competitive Models, Single and Multi-channel Problems, Sequencing Models, Dynamic Programming, Flow in Networks, Elementary Graph Theory, Game Theory Simulation
Suggested Books:
1. H.A. Taha, Operations Research, An Introduction, PHI, 2008 
2. H.M. Wagner, Principles of Operations Research, PHI, Delhi, 1982
Suggested Reference Books:
1.  J.C. Pant, Introduction to Optimisation: Operations Research, Jain Brothers, Delhi, 2008
2.  Hitler Libermann Operations Research: McGraw Hill Pub. 2009
3.  Pannerselvam, Operations Research: Prentice Hall of India 2010 
4. Harvey M Wagner, Principles of Operations Research: Prentice Hall of India 2010
Course Outcomes:
After completion of course:
1. Students should able to apply the dynamic programming to solve problems of discreet and continuous variables.
2. Students should able to apply the concept of non-linear programming
3. Students should able to carry out sensitivity analysis
4. Student should able to model the real world problem and simulate it.
******************************************************************
	105814
	Information Retrieval
	3L:0T:0P
	3 Credits



Objective of the Course: 
To introduce students to Information Retrieval systems and to study theoretical aspects as well as implementation issues of classical and modern retrieval problems. Discuss mechanisms of web search along with the details of ranking algorithms. Introduce basic concepts of text categorization and recommender systems.
Detailed contents			
Module 1									Lectures 12 hrs.
Introduction to Information Retrieval: Goals and history of IR. The impact of the web on IR, unstructured and semi-structured text. Basic IR Models Inverted index and Boolean queries. Boolean and vector-space retrieval models; ranked retrieval; text-similarity metrics; TF-IDF (term frequency/inverse document frequency) weighting; cosine similarity; Basic Tokenizing, Indexing, and Implementation of Vector-Space Retrieval: Simple tokenizing, stop-word removal, and stemming; inverted indices; efficient processing with sparse vectors
Module 2									Lectures 8 hrs.
Experimental Evaluation of IR: Performance metrics: recall, precision, and F-measure; Query Operations: Relevance feedback; Query expansion; Query languages. Text Representation: Word statistics; Porter stemmer; index term selection; using thesauri. metadata and markup languages (SGML, HTML, XML)
Module 3									Lectures 10 hrs.
Web Search: Introduction; Spidering; Interfaces; Link Analysis Text Categorization: Categorization algorithms; Language-Model Based Retrieval; Text Clustering; Applications to web search and information organization.
Module 4									Lectures 10 hrs.
Recommender Systems: Collaborative filtering and content-based recommendation of documents and products. Information Extraction and Integration: Extracting data from text; semantic web; collecting and integrating specialized information on the web.
List of Suggested Books:
1. Manning, Raghavan and Schutze, “Introduction to Information Retrieval”, Cambridge
University Press.
2. Baeza-Yates and Ribeiro-Neto, “Modern Information Retrieval”, Addison Wesley.

******************************************************************


	105815
	Bitcoin and Crypto Currencies
	3L:0T:0P
	3 Credits



Detailed contents 
Module 1									Lecture 8 hrs.                                                                                               
Introduction to Cryptography, Cryptographic Hash Functions, SHA‐256, Hash Pointers and Data Structures, Merkle tree.
Module 2									Lecture 8 hrs.
Digital Signatures, Elliptic curve group, Elliptic Curve Digital Signature Algorithm (ECDSA). Public Keys as Identities, A Simple Crypto currency. 
Module 3									Lecture 8 hrs.
Centralization vs. Decentralization, Distributed consensus, Consensus without identity using a block chain, Incentives and proof of work. Bitcoin transactions, Bitcoin Scripts, Applications of Bitcoin scripts, Bitcoin blocks, The Bitcoin network.
Module 4									Lecture 8 hrs.
Simple Local Storage, Hot and Cold Storage, Splitting and Sharing Keys, Online Wallets and Exchanges, Payment Services, Transaction Fees, Currency Exchange Markets.
Module 5									Lecture 8 hrs.
Bitcoin Mining, Mining pools, Mining incentives and strategies. Bitcoin and Anonymity: Anonymity Basics, Mixing, Zerocoin and Zerocash.
Reference Book:
1. Arvind Narayanan, Joseph Bonneau, Edward Felten, Andrew Miller and Steven Goldfeder, Bitcoin and Cryptocurrency Technologies, 2016.

******************************************************************



Information Technology
106802				Natural Language Processing 	3-Credit
Module I
Sound: Biology of Speech Processing; Place and Manner of Articulation; Word Boundary Detection; Argmax based computations; HMM and Speech Recognition.
Module II
Words and Word Forms: Morphology fundamentals; Morphological Diversity of Indian Languages; Morphology Paradigms; Finite State Machine Based Morphology; Automatic Morphology Learning; Shallow Parsing; Named Entities; Maximum Entropy Models; Random Fields.
Module III
Structures: Theories of Parsing, Parsing Algorithms; Robust and Scalable Parsing on Noisy Text as in Web documents; Hybrid of Rule Based and Probabilistic Parsing; Scope Ambiguity and Attachment Ambiguity resolution.
Module IV
Meaning: Lexical Knowledge Networks, Wordnet Theory; Indian Language Wordnets and Multilingual Dictionaries; Semantic Roles; Word Sense Disambiguation; WSD and Multilinguality; Metaphors; Coreferences.
Module V
Web 2.0 Applications: Sentiment Analysis; Text Entailment; Robust and Scalable Machine Translation; Question Answering in Multilingual Setting; Cross Lingual Information Retrieval (CLIR).
Text books
1. Jurafsky, Dan and Martin, James, “Speech and Language Processing”, 2nd Edition,
2. Prentice Hall, 2008
3. Manning, Christopher and Heinrich, Schutze, “Foundations of Statistical Natural Language Processing”, MIT Press, 1999
4. Allen James, “Natural Language Understanding”, 2nd edition, Benjamin Cumming, 1995
5. Charniack, Eugene, “Statistical Language Learning”, MIT Press, 1993


106803				Bioinformatics			3-Credit
Module1:
The Biologist & Internet: Internet basics, FTP, World Wide Web, and Introduction to Primary & Secondary database, GenBank, GCG, and ACDEB. Structure Databases: Introduction to structures, PDB, MMDB, Structure file formats, Visualizing structural information, Database structure viewers, Introduction to the NCBI database, SeqIDS, Seq. Annot: Annotating the sequence, Seqdiscr: Describing the sequence.
Module2:
Information Retrieval from Biological Databases & submission of DNA Sequences to the Databases: Retrieving database entries, Integrated information retrieval: The ENTREZ system, sequence databases beyond NCBI, Medical Databases; Where to submit nucleotide sequences, How to submit on the World Wide Web, How to submit with sequin, Molecular modelling.
Module3:
Sequence Alignment and Database Searching: Introduction, Evolutionary basis of sequence alignment, Optimal alignment methods, Substitution scores & gap penalties, Statistical significance of alignments, Database similarity searching, FASTA, BLAST, Low complexity regions, Repetitive elements.
Module4:
Multiple Sequence Alignment & Genome Mapping: Progressive alignment methods, Motifs and patterns, Probe, Presentation methods, Abscript; Different types of maps: physical, genetical, etc. Synteny, Human genome project, Application of genome mapping, Chromosome maps.
Module5:
Predictive Methods Using Nucleotide & protein Sequences: Framework, marking repetitive DNA, Database search, Codon bias detection, Detecting function sites in the DM, Protein identity based on composition.
Name of Books / Authors/ Publishers/ Year of Publication/Reprint:
Text Books 
1 Bioinformatics: A practical guide to the analysis of genes and proteins A.D. Baxevanis and B.F.F. Ouellette (Eds). John Wiley and Sons. ISBN 0-471-38391-0 
2 Bioinformatics: Concepts, Skills &Applications. Rastogi, S.C., Mendiratta, N. and Rastogi, CBS Publishers &Distributors, New Delhi. ISBN 13: 9788120330627, 2004 
Reference Books
1 Bioinformatics: Sequence and Genome Analysis by D.W. Mount, Cold Spring Harbor Laboratory Press, ISBN 978-087969712-9, 2004
2 Gautham.N, “Bioinformatics”, Narosa Publishing Company. ISBN 978-81-8487- 249-1, 2006


106807			Robotics and robot application	3 Credit	
Module 1: INTRODUCTION
 Basic concepts - Robot anatomy - Manipulators - kinematics: Forward and inverse kinematics - Precision movement, robot specifications and Work volume, Types of Robot drives - Basic robot motions – Point to point control, continuous path control. 
Module 2: END EFFECTORS 
End effectors - classification - mechanical, magnetic, vacuum and adhesive gripper - gripper force analysis and design. Robot control - unit control system concept - servo and non-servo control of robot joints, adaptive and optimal control. 
Module 3: SENSORS 
Sensor devices, Types of sensors - contact, position and displacement sensors, Force and torque sensors - Proximity and range sensors - acoustic sensors - Robot vision systems - sensing and digitizing - image processing and analysis. 
Module 4: ROBOT PROGRAMMING 
Robot language classification - programming methods - off and on line programming - Lead through method - Teach pendent method - VAL systems and language, simple program. 
Module 5: INDUSTRIAL APPLICATIONS
 Application of robots - Material handling - Machine loading and unloading, Assembly, Inspection, Welding, Spray painting, Mobile robot, Microbots - Recent developments in robotics- safety consideration.
Text Books
1. Robotics technol0gy and flexible automation, Deb, S. R.,  Tata McGraw Hill publishing company limited, 
1.  Industrial Robotics Technology Programming and Application,  Mikell P.  Groover, McGraw Hilt Co.
Reference Books



	106801
	Artificial Intelligence
	3L: 0T:0 P
	3 Credits



Objectives of the course
· Understand the broader context of Artificial Intelligence
· Develop a basic understanding of the building blocks of AI such as intelligent agents, search, inference, logic, and learning.
· Learn core concepts in artificial intelligence, such as heuristic search, game playing, formal logic, knowledge representation, knowledge discovery, decision theory, machine learning, and natural language processing.
Detailed contents
Module 1								Lecture 10 hrs.
Introduction: Overview, Turing test, Intelligent agents. Problem Solving: Solving Problems by Searching: Uninformed search - Depth First Search, Breadth First Search, DFID, Heuristic search - Generate and Test, Best First Search, Beam Search, Hill Climbing, A*, Problem reduction search – AND/OR Graphs, AO*, Constraint satisfaction, Means-ends analysis, Stochastic search methods - Simulated Annealing, Particle Swarm Optimization, Game Playing - Minimax algorithm, Alpha-beta pruning
Module 2								Lecture 10 hrs.
Knowledge and Reasoning: Building a knowledge base - Propositional logic, first order logic, Inference in first order logic, Resolution – refutation proofs, Theorem Proving in First Order Logic;
Planning, partial order planning, Uncertain Knowledge and Reasoning, Probabilities, Bayesian Networks
Module 3								Lecture 10 hrs.
Learning: Overview of different forms of learning: unsupervised, supervised, semi-supervised, K-means clustering algorithm, Decision Trees, Neural Networks, Deep Learning. 
Module 4								Lecture 10 hrs.
Advanced topics: Introduction to Computer Vision, Natural Language Processing, Expert Systems, Robotics, Genetic Algorithm, 
Text Books
1. S. Russell and P. Norvig, “Artificial Intelligence: A Modern Approach,” Prentice Hall
2. E. Rich, K. Knight and S. B. Nair, “Artificial Intelligence,” TMH
References
1. C. Bishop,“Pattern Recognition and Machine Learning," Springer
2. D. W. Patterson, “Introduction to artificial intelligence and expert systems,” Prentice Hall
3. A. C.Staugaard, Jr., “Robotics and AI: An Introduction to Applied Machine Intelligence,” Prentice Hall
4. I. Bratko, “Prolog Programming for Artificial Intelligence,” Addison-Wesley
5. S. O. Haykin, “Neural Networks and Learning Machines,” Prentice Hall
6. D.Jurafsky and J. H. Martin,“Speech and Language Processing,” Prentice Hall

[bookmark: _GoBack]Course Outcomes:
After undergoing this course, the students will be able to:
Build intelligent agents for search and games
Solve AI problems through programming with Python
Learning optimization and inference algorithms for model learning
Design and develop programs for an agent to learn and act in a    structured environment.

******************************************************************



106806	Management Information System 3L: 0T:0P	3-Credit	
MODULE 1 FUNDAMENTALS OF MANAGEMENT INFORMATION SYSTEM
Section I: Foundation concepts of Information system, Real world of information system, fundamental role of IS in Business, Trends in Information system, role of e-Business, Types of Information system, Operations Support Systems, Management Support Systems, Other Classifications of information Systems, Managerial Challenges of Information Technology, Success and Failure with IT, Developing IS Solutions, Challenges and Ethics of IT, Challenges of IT Careers, 
Section II: The Components of Information Systems, System Concepts, Technology, Feedback and Control, Other System Characteristics, Components of Information Systems Information System Resources, People Resources, Hardware Resources, Software Resources, Data Resources, Network Resources, Information System Activities, Input of Data Resources, Processing of Data into Information, Output of Information Products ,Storage of Data Resources, Control of System Performance, Recognizing Information Systems 
MODULE 2 INFORMATION TECHNOLOGIES 	
Section I Computer Hardware, Computer Systems, End User and Enterprise Computing, Brief History of Computer Hardware, Types of Computer Systems, Microcomputer Systems, Computer Terminals, Network Computers, Information Appliances, Mainframe Computer Systems, Supercomputer Systems, Next Wave of Computing, Computer System Concept, Computer Processing Speeds
Section II: Computer Peripherals: Input, Output, and Storage Technologies, Peripherals, Input Technologies, Pointing Devices, Pen-Based Computing, Speech Recognition Systems, Optical Scanning, Other Input Technologies, Output Technologies, Video Output, Printed Output, Storage Trade-Offs, Computer Storage Fundamentals, Direct and Sequential Access, Semiconductor Memory, Magnetic Disks, Types of Magnetic Disks , RAID Storage,  Magnetic Tape, Optical Disks Business Applications, Radio Frequency Identification, RFID Privacy Issues Predictions for the Future
Section III: Computer Software, Application Software, End-User Applications, Introduction to Software, What Is Software, Types of Software, Application Software for End Users, Successful Implementations of Software-as-a-Service, Business Application Software, Software Suites and Integrated Packages, Web Browsers and More ,Electronic Mail, Instant Messaging, and Weblogs, Word Processing and Desktop Publishing, Electronic Spreadsheets, Presentation Graphics, Personal Information Managers, Groupware , Application Service Providers, Cloud Computing Software Licensing
System Software: Computer System Management, System Software Overview, Operating Systems, Operating System Functions, Microsoft Windows, UNIX, Linux, Open-Source Software, OpenOffice.org, Mac OS Application Virtualization, Other System Management Programs, Programming Languages, Machine Languages, Assembler Languages, High-Level Languages, Fourth-Generation Languages, Object-Oriented Languages, Web Languages and Services, HTML, XML, Java and NET, Web Services, Programming Software, Language Translator Programs, Programming Tools, External Databases, Hypermedia Databases, Data Warehouses and Data Mining, Traditional File Processing,  Problems of File Processing, The Database Management Approach, Database Management System, Database Interrogation, Database Maintenance Application Development. 
MODULE III DATA RESOURCE MANAGEMENT, TELECOMMUNICATIONS AND NETWORKS
Section I: Technical Foundations of Database Management, Database Management, Fundamental Data Concepts, Character, Field, Record, File, Database, Database Structures, Hierarchical Structure,\Network Structure, Relational Structure Relational Operations , Multidimensional Structure, Object-Oriented Structure, Evaluation of Database Structures, Database Development, Data Planning and Database Design
Section II: Managing Data Resources, Data Resource Management, Types of Databases, Operational Databases, Distributed Databases, External Databases, Hypermedia Databases, Data Warehouses and Data Mining, Data Mining, Traditional File Processing, Problems of File Processing, Database Management Approach, Database Management System, Database Interrogation , Database Maintenance, Application Development 
Section III: Networked Enterprise, Concept of a Network, Metcalfe’s Law, Trends in Telecommunications, Industry Trends, Technology Trends, Business Application Trends,  Internet, Business Value of Telecommunications Networks, Internet Revolution, Internet Service Providers, Internet Applications  Business Use of the Internet, Business Value of the Internet ,  Role of Intranets, Business Value of Intranets, Role of Extranets 
TelecommunicationsAlternatives,TelecommunicationsNetworkModel,TypesofTelecommunicati-ons Networks, Wide Area Networks, Metropolitan Area Networks, Local Area Networks, Virtual Private Networks, Client/Server Networks, Network Computing, Peer-to-Peer Networks, Digital and Analog Signals Telecommunications Media, Wired Technologies, Twisted-Pair Wire, Coaxial Cable Fiber Optics, The Problem of “The Last Mile”, Wireless Technologies, Terrestrial Microwave , Communications Satellites , Cellular and PCS Systems , Wireless LANs Bluetooth, Wireless Web, Telecommunications Processors, Modems , Inter-Network Processors, Multiplexers, Telecommunications Software, Network Management, Network Topologies, Network Architectures and Protocols , Protocols Network Architectures , OSI Model, Internet’sTCP/IP, Voice over IP, Bandwidth Alternatives, Switching Alternatives, Network Interoperability, Business Value of a Secure Self-Managed Network for a Small-to-Medium Business ,Future of Public Wi-Fi. 
MODULE IV E-BUSINESS SYSTEMS, E-COMMERCE SYSTEMS 
E-Business Systems 
Section I: e-Business Systems, Introduction, Cross-Functional Enterprise Applications, Enterprise Application Architecture Enterprise Application Integration, Transaction Processing Systems, Transaction Processing Cycle, Enterprise Collaboration Systems, Tools for Enterprise Collaboration 
Section II: Functional Business Systems, Introduction, IT in Business, Marketing Systems, Interactive Marketing, Targeted Marketing, Sales Force Automation, Manufacturing Systems , Computer-Integrated Manufacturing Human Resource Systems, HRM and the Internet, HRM and Corporate Intranets, Accounting Systems, Online Accounting Systems, Financial  Management Systems ,Strategic Information Systems—It’s HR’s Turn
Enterprise Business Systems        
Section III: Managing at the Enterprise Level, Customer Relationship Management, The Business Focus, Introduction, What is CRM, Contact and Account Management, Sales, CRM Goes Mobile, Marketing and Fulfillment, Customer Service and Support, Retention and Loyalty Programs, Three Phases of CRM, Benefits and Challenges of CRM, CRM Failures, Trends in CRM
Section IV: Enterprise Resource Planning: The Business Backbone, Introduction, What Is ERP? Benefits and Challenges of ERP, Costs of ERP, Causes of ERP Failures, Trends in ERP
Section V: Supply Chain Management: The Business Network, Introduction, What is SCM? Electronic Data Interchange, The Role of SCM  Benefits and Challenges of SCM, Trends in SCM, Electronic Payment Processes, Web Payment Processes, Electronic Funds Transfer, Secure Electronic Payments, 
Section VI: e-Commerce Applications and Issues, e-Commerce Trends, Business-to-Consumer e-Commerce, e-Commerce Success Factors, Web Store Requirements, Developing a Web Store Getting Customers to Find You, Serving Your Customers, Managing a Web Store, Business-to-Business e-Commerce, e-Commerce Marketplaces, Clicks and Bricks in e-Commerce, e-Commerce Integration, Other Clicks-and-Bricks Strategies, e-Commerce Channel Choices 
MODULEV: SUPPORTING DECISION MAKING, DEVELOPMENT PROCESSES DEVELOPING BUSINESS/IT STRATEGIES
Section I: Decision Support in Business, Introduction, Information, Decisions, and Management, Information Quality, Move Toward Fact-Based Decision Making, Decision Structure, Decision Support Trends, Decision Support Systems, DSS Components, Management Information Systems, Management Reporting Alternatives, Online Analytical Processing, OLAP Examples, Geographic Information and Data Visualization Systems, Using Design Support Systems,  What-If Analysis, Sensitivity Analysis, Goal-Seeling Analysis, Optimization Analysis, Data Mining for Decision Support, Executive Information Systems, Features of an EIS, Enterprise Portals and Decision Support, Enterprise Information Portals, Knowledge Management Systems 
Section II: Artificial Intelligence Technologies in Business, Business and AI, Overview of Artificial Intelligence, Shopping for Virtual Products in Virtual Stores, Domains of Artificial Intelligence, Expert Systems, Components of an Expert System, Expert System Applications,  Benefits of Expert Systems, Limitations of Expert Systems, Developing Expert Systems, Knowledge Engineering , Neural Networks, Fuzzy Logic Systems, Fuzzy Logic in Business, Genetic Algorithms, Virtual Reality, VR Applications , Intelligent Agents
MODULE VI:  DEVELOPING BUSINESS/IT STRATEGIES, DEVELOPING BUSINESS/IT SOLUTIONS
Section I: Planning Fundamentals, Introduction, Organizational Planning, Scenario Approach, IT Leaders: IT/Business Alignment Takes on a Whole New Meaning, Planning for Competitive Advantage, SWOT Analysis, Business Models and Planning, Business/IT Architecture Planning, Information Technology Architecture, Balanced Scorecard ,Identifying Business/IT Strategies, Business Application Planning , Business/IT Architecture Planning 
Section II: Implementation Challenges: Implementation, Implementing Information Technology, End-User Resistance and Involvement, Relationships, Collaboration, and Project Success, Change Management
Section III: Developing Business Systems, IS Development, Systems Approach, Systems Thinking, How Virtualization Helps Software Developers, Systems Analysis and Design, The Systems Development Life Cycle ,Starting the Systems Development Process, Feasibility Studies, Operational Feasibility, Economic Feasibility, Technical Feasibility, Human Factors Feasibility, Legal/Political Feasibility, Systems Analysis, Organizational Analysis, Analysis of the Present System, Logical Analysis, Functional Requirements Analysis and Determination, Systems Design ,Prototyping. Prototyping Process, User Interface Design, System Specifications, End-User Development, Focus on IS Activities, Doing End-User Development, Technical Notes: Overview of Object-Oriented Analysis and Design. 
Section IV: Implementing Business Systems: Implementing New Systems, Difficult Path to Software Upgrades, Project Management, What Is a Project?, The Process of Project Management, Evaluating Hardware, Software and Services, Hardware Evaluation Factors, Software Evaluation Factors,  Evaluating IS Services, Other implementation Activities, Testing , Data Conversion, Documentation, Training, System Conversion Strategies, Direct Conversion, Parallel Conversion, Pilot Conversion , Phased Conversion, Post implementation Activities, Systems Maintenance, Post implementation Review 
TEXTBOOK AND REFERENCES 
1. MANAGEMENT INFORMATION SYSTEM by JAMES A O BRIEN, GEORGE M MARAKAS. Published by McGraw-Hill/Irwin
2. Management Information Systems: Managing the Digital Firm, 9th ed. Prentice Hall,  Laudon, K. & Laudon, J. (2006)
3. Mahadeo Jaiswal & Monica Mittal: Management Information Systems, OUP
4. Laudon and Laudon: Management Information System, Prentice Hall
5. O'Brien:  Introduction to Management Information System, Tata McGraw Hill 
6. Davis & Olson: Management Information System, Tata McGraw Hill
7. Turban, Aronson: Decision Support System & Intelligent System, Pearson.
8. Bhaskar Bharat: Electronic Commerce Technologies & Applications. TMH
9. P. T. Joseph: E-commerce An Indian Perspective, PHI
10. ISRD: Structured System Analysis and Design, Tata McGraw Hill
11. Rajaraman V.: Systems Analysis and Design, PHI



Leather Technology

	107806
	Surface and colloid chemistry 
	3L: 0T:0P
	3.0 Credits



Module 1Colloidal State:
Introduction to colloidal state, Distinction among true solutions, colloids, Suspensions classification of colloids based on (physical state, Nature of interaction, Type of particles) Study of different phases (micellar, liquid crystalline and microemulsions) as well as aggregates such as vesicles, Purification of colloidal solutions, General physical properties of Colloidal solutions (colligative, Mechanical and electrical properties of colloidal solutions), Protective colloids and Gold number.					24
Module 2Application of colloids, stability of emulsions, electrophoresis, dialysis, coagulation and flocculation and their characteristics summary of surface chemistry.
8
Module 3	Adsorption Physisorption and chemisorption and their characteristics, factors affecting adsorption of gases on solids – Freudlich and Langmuir adsorption, Isotherms, Adsorption from solutions.
8













	107807
	Fashion styling and Computer added design of leather product
	3L: 0T:0P
	3.0 Credits



Module 1	International Fashion Trends:
Historical evolution of footwear and garment styling, seasonal, cultural and geographical influences on foot wear and leather garments fashion, trends in fashion, concepts, colour and human psychology.									8
Module 2	Colour characteristics:
Primary colours and colour scheming for aesthetics, colour blending and techniques for colour matching.										5
Module 3	Decorative styling Techniques:
Decorative components, decorative techniques like batik, stitching, punching, printing, embossing, knitting etc.									10
Module 4	CAD of Leather Product:
Introduction to general CAD, Input and output devices required for CAD and their working principles. Capabilities of CAD for styling purpose- colour, basic primitives etc. Design methods using CAD for leather products, Pattern assessment methods for inter locking and economic cutting.								12
Module 5	Introduction to CAM:
Tools required in CAM, Possible application of CAM in leather products, Introduction of the commercial CAM systems for leather products.					10





	107809
	Advance Leather Process Technology
	3L: 0T:0P
	3.0 Credits



Module 1	Anatomical structures of hides and skins, Retanning, dyeing and fat liquoring in light and heavy leathers composition of finishes, formulation and application of Leather auxiliaries like protein and resin binders, pigments, wax emulsions, lacquer and lacquer emulsions coloured lacquers, silicones and slip agents, pretanning and neutralizing syntans etc. in manufacture of above leathers.							12
Module 2	Function of different finishing ingredients – Newer approaches in finishing, problems encountered in finishing and their solutions.					6
Module 3	Novel finishing techniques: 
Role of newer equipments like auto spray, roller coats, continous embossing machines, finiflex etc., Methods such as oil-pull-up, Waxy burnishable, antique, grain sueded, screen printing, roller coating, pearl finishing easy care and petent finishing.			8
Module 4	Light leathers from heavy hides and skins:
Resin upper, glazed uppers, lining leathers shoe-suedes, garment suedes- sheep nappa, glove leathers, E.I.- Wet-blue, wet – white, etc – details of processing techniques split processing for shoe suede, garment sued, grain finished and specialty finishes		8
Module 5	Upgradation through processing technologies and finishing techniques specially suited for the purpose like selection and use of retannage systems, Embossing-special effects by screen and block printing, roller coating, gravure printing, Tie and Dye leather. 											12













	107810
	Applied Statistics and Quality Control
	3L: 0T:0P
	3.0 Credits



Module 1	Definition of Probability and Related basic concept:
Discrete and continous probability distributions (Binomial, Poisson, uniform, normal, Gamma and exponential), Basic concept of statistical population and sampling, Sampling design, random sampling, Mean variance and co-variance, correlation coefficient, Moments. Basic concepts of testing of hypothesis, Analysis of variance and Co-variance.
15
Module 2	Basic concept of statistical Quality control (S & C) :
Development of various quality control and quality assurance concepts, Concept of product
quality, Concept of quality control system, Nature of control limits, purposes of control charts, control charts for variables, control charts for attributes, cusum control chart.  		15
Module 3	Application of computers to quality systems.					 4
Module 4	Introduction to ISO 9000 and TQM:
ISO 9000 genesis, advantages, documentation, procedures. ISO 9000 VS classical quality control concepts System evaluation, system development, system implementation, and maintenance, ISO 9000 and ISO 14000 standards 						8














	107811
	Professional Ethics 
	3L: 0T:0P
	3.0 Credits



Module.1 Engineering Ethics :- Senses of Engineering Ethics Variety of moral issue- types of inquiry – moral dilemmas- moral autonomy kolberg’s theory – consensus and controversy professions and professionalism – professional ideals and virtues – theories about right action – self – interest – customs and religion – uses of ethical theories.
Module.2 Engineering as social experimentation:- Engineering as experimentation – engineers as responsible experimenters-codes of ethics-a balanced outlook on law-the challenger case study.
Module.3 Engineer’s responsibility for safety:- Safety and risk – assessment of stabety and risk benefit analysis-reducing risk-the three mile island and chernobyl case studies.
Module.4 Responsibilities and rights:- Collegiality and loyalty – respect for authority – collective bargaining- confidentiality – conflicts of interest – occupational crime- professional right – employee rights – intellectual property rights (ipr) – discrimination.
Module.5 Global issues:- Multination corporations –environmental ethics-computer ethics-weapons development-engineers as managers-consulting engineers as expert witnesses and advisors-moral leadership-sample code of conduct.


















	107812
	Computer application for Leather Technology
	3L: 0T:0P
	3.0 Credits



Module 1 Computer Programming Languages Operating System :- An overview of operating systems – DOS, UNIX, OS/2, MS-WINDOWS Review of Programming Languages – Basic, C & Fortran.								12
Module 2	Data Processing:- Introduction to spread sheets, Analysis of data, Graphical representation.										6
Module 1 Office Automation & Presentation Softwares:- Word Processing, Presentation Softwares, Professional Report generation using the above., Audio visual presentations using Multimedia.										10
Module 3	Database and its Application:- Basic structures Retrieval of data for Reports, query and other formats and their export to other applications.				8
Module 4	Cad Systems for Leather & Leather Products:- 
Pattern Grading & Cutting for Footwear and Garments.
Design & Development of Leather Products.
Computerised colour maching system–its Principle & application.		10




















	107813
	Entrepreneurship
	3L: 0T:0P
	3.0 Credits



Module 1. Introduction:
Productivity in India, Resources, Availability and mobilization, Land Labour and capital, Industrial Growth in five year plan period, Human resources development.
Module 2. Technology and Investment:
Industrial climate in India, Technological investment, Transfer of Technology, Factors influencing technical investment, NRI, Capital market in India.
06
Module 3. Technocrats:
Development of Technocrats, Role of educational institutions, Psychology of India technocrats, Technocrats as entrepreneur, Characteristics of an entrepreneur.
06
Module 4. Leadership:
Attitudes and aptitudes, Qualities and development, Risk taking and decision making, Personal involvement.
04
Module 5. Value Engineering Techniques:
Value added products, Value adding techniques, cost reduction techniques, Waste control, Alternate product application, Functional value of the product, Improvement and expansion.
06
Module 6. Marketing:
Indian and International markets, Market surveys, Strategies and development of market, Need based marketing techniques.
06
Module 7. Business Laws and Regulations:
Company law of India, Taxation Laws, Labour Laws, Factories Act., ESI Act., Workmen Compensation act., Licencing procedures of State and the Central Governments, Industrial subsidies.
 


	107815
	Leather Product Technology -III
	3L: 0T:0P
	3.0 Credits



Module1	Historical evolution of Garment and Goods styling, Seasonal cultural and geographical influences on fashion, Friends in fashion concept, Colour and human psychology.										02
Module 2	Classification of Leather Goods and Garments, Selection of materials, cutting value, Grading and assortment of Leathers for leather goods , garments and footwear. Property requirement for leather and lining materials. 			03
Module 2  Differrent quality area of leather. Line of tightness and stretch of hide and skin.
Quality area of shoe components. Cutting layout of shoe components on CG leather and goat glaze leather. Pattern interlocking and nesting. Pattern scale area, gross area, cutting allowances, different types of wastages (1st ,2nd and 3rd waste) during cutting calculation of consumption of upper and  lining leather by graphical methods.			10
Module 2 Comparison between manual and machine cutting, Maintenance of knives and tools, Hydraulic/Pneumatic swing arm and travelling head clicking press, types of dies and its uses.											03
Module 3	Different types of sewing machines (Flat bed, inclined bed, special type machines), Assembly and sticking (Closing), types of stiches, Feed mechanisms.	03
Module 4	Pattern Designing
 Design and pattern development of different open and close footwear – oxford, derby, slip on, sabot, mule, sandle. Standard and pattern making of Ankle boot.  Measurements/Sizing chart for Man, Women and Children, Adaptation of stages to basic blocks. Pattern development, grading. Application of CAD for leather goods, garments   and footwear. 										12
Module 5   Structure of Leather product Industries in India
Distribution of tanneris in India , category of products, distribution of footwear, garments and leather goods industries, capacity and production, employment pattern , export and domestic market, industrial policy environmental issue.					5										
Module 6 Machinery requirement/plant layout, process scheduling and line balancing, Quality control measures. Packaging methods and practices. Costing, pricing and marketing procedures for domestic and international markets.				04
Text/References:
1. Introduction to the Principles of Leather Manufacture. By – S. S. Dutta, 4th Edition, ILTA, Kolkata
2. Theory & Practice of Leather Manufacture. By – K. T. Sarkar, Macmillan India Press, Chennai.
3. Comprehensive footwear technology by- Somenath ganguly. Manual of Shoe – making – Clark.
4. Text book of Footwear Manufacture – J. H. Thronton
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	110801
	Fiber Optic Communications [EC]
	3L:0T:0P
	3 credits


Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand the principles fiber-optic communication, the components and the bandwidth advantages.
· Understand the properties of the optical fibers and optical components.
· Understand operation of lasers, LEDs, and detectors
· Analyze system performance of optical communication systems
· Design optical networks and understand non-linear effects in optical fibers

Module 1: Introduction to vector nature of light, propagation of light, propagation of light ina cylindrical dielectric rod, Ray model, wave model.

Module 2: Different types of optical fibers, Modal analysis of a step index fiber. Signal degradation on optical  fiber  due  to  dispersion and  attenuation.  Fabrication of  fibers  and measurement techniques like OTDR.

Module 3: Optical  sources  -  LEDs  and  Lasers,  Photo-detectors  -  pin-diodes,  APDs,  detectorresponsivity,  noise, optical receivers. Optical link design -  BER calculation,  quantum limit,  power penalties.

Module 4:Optical switches - coupled mode analysis of directional couplers, electroopticswitches. 
Module 5: Optical amplifiers - EDFA, Raman amplifier.
Module 6: WDM and DWDM systems. Principles of WDM networks.

Module 7: Nonlinear effects in fiber optic links. Concept of self-phase modulation, groupvelocity dispersion and solition based communication.

Text/Reference Books
1. J. Keiser, Fibre Optic communication, McGraw-Hill, 5th Ed. 2013 (Indian Edition).
2. T. Tamir, Integrated optics, (Topics in Applied Physics Vol.7), Springer-Verlag, 1975.
3. J. Gowar, Optical communication systems, Prentice Hall India, 1987.
4. S.E. Miller and A.G. Chynoweth, eds., Optical fibres telecommunications, Academic Press, 1979.
5. G. Agrawal, Nonlinear fibre optics, Academic Press, 2nd Ed. 1994.
6. G. Agrawal, Fiber optic Communication Systems, John Wiley and sons, New York, 1997
7. F.C.  Allard,  Fiber  Optics Handbook for  engineers and scientists,  McGraw Hill,  New York (1990).



	110802
	Micro and Nano-Electronics [EC]
	3L:0T:0P
	3 credits



Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Analyze semiconductor devices, through numerical problems, using fundamental characteristics of semiconductor materials, such as carrier densities, transport, lifetime, generation and recombination.
· Understand various aspects of nano-technology and the processes involved in making nano components and material.
· Leverage advantages of the nano-materials and appropriate use in solving practical problems.
· Understand various aspects of nano-technology and theprocesses involved in making nano components and material.
· Leverage advantages of the nano-materials and appropriate use in solving practical problems.
Module 1: Semiconductor crystal lattice and growth of high purity semiconductor materials Energy bands, Fermi-Dirac distribution function, and energy band diagrams Doping of semiconductors; carrier concentration in doped and intrinsic semiconductors Carrier transport phenomena - drift and diffusion current; device current equations 
Module 2:  Generation, recombination, carrier lifetime and mobility Semiconductor junctions p-n diodes: creation of space charge region in a p-n junction and current-voltage characteristics Metal-semiconductor contacts – Schottky and Ohmic contact LED – Application of p-n junction Basic operation principle of BJT and MOSFET transistors
Module 3: Introduction to nanotechnology, meso structures, Basics of Quantum Mechanics: Schrodinger equation, Density of States. Particle in a box Concepts, Degeneracy. Band Theory of Solids. Kronig-Penny Model. Brillouin Zones.
Module 4: Shrink-down approaches: Introduction, CMOS Scaling, The nanoscale MOSFET, Finfets, Vertical MOSFETs, limits to scaling, system integration limits (interconnect issues etc.),
Module 5: Resonant Tunneling Diode, Coulomb dots, Quantum blockade, Single electron transistors,Carbon nanotube electronics, Bandstructure and transport, devices, applications, 2D semiconductors and electronic  devices,  Graphene,  atomistic  simulation

Text/ Reference Books:
1. Semiconductor Physics and Devices, Donald A. Neamen, 4th edition, McGraw Hill Higher Education, ISBN # 978-0-07-352958-5
2. G.W. Hanson, Fundamentals of Nanoelectronics, Pearson, 2009.
3. W. Ranier, Nanoelectronics and Information Technology (Advanced Electronic Material and Novel Devices), Wiley-VCH,  2003.
4. K.E. Drexler, Nanosystems, Wiley, 1992.
5. J.H. Davies, The Physics of Low-Dimensional Semiconductors, Cambridge University Press,
1998.
6. C.P. Poole, F. J. Owens, Introduction to Nanotechnology, Wiley, 2003



	110803
	Power System Protection
	3L:0T:0P
	3 credits



Course Outcomes: At the end of this course, students will demonstrate the ability to
· Understand the different components of a protection system.
· Evaluate fault current due to different types of fault in a network.
· Understand the protection schemes for different power system components.
· Understand the basic principles of digital protection.
· Understand system protection schemes, and the use of wide-area measurements.

Module 1: Introduction and Components of a Protection System 		(4 hours)
Principles of Power System Protection, Relays, Instrument transformers, Circuit Breakers

Module 2: Faults and Over-Current Protection 					(8 hours)
Review of Fault   Analysis, Sequence Networks. Introduction to Overcurrent Protection and overcurrent relay co-ordination.
Module 3: Equipment Protection Schemes					(8 hours)
Directional,   Distance,   Differential   protection.   Transformer   and   Generator   protection. Bus   bar Protection, Bus Bar arrangement schemes.
Module 4: Digital Protection 							(8 hours)
Computer-aided protection, Fourier analysis and estimation of Phasors from DFT. Sampling, aliasing issues.
Module 5: Modeling and Simulation of Protection Schemes (8 hours)
CT/PT modeling and standards, Simulation of transients using Electro-Magnetic Transients (EMT) programs. Relay Testing.
Module 6: System Protection (4 hours)
Effect of Power Swings on Distance Relaying. System Protection Schemes. Under-frequency, under- voltage and df/dt relays, Out-of-step protection, Synchro-phasors, Phasor Measurement Units and Wide-Area Measurement Systems (WAMS). Application of WAMS for improving protection systems.
Text/References
1. J. L. Blackburn, “Protective Relaying: Principles and Applications”, Marcel Dekker, New York, 1987.
2. Y. G.Paithankar and S. R. Bhide, “Fundamentals of power system protection”, Prentice Hall, India, 2010.
3. A. G. Phadke and J. S. Thorp, “Computer Relaying for Power Systems”, John Wiley & Sons, 1988.
4. A. G. Phadke and J. S. Thorp, “Synchronized Phasor Measurements and their Applications”, Springer, 2008.
5. D. Reimert, “Protective Relaying for Power Generation Systems”, Taylor and Francis, 2006.


	110804
	 Smart Grid 
	3L:0T:0P
	3 credits


Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand thebackground and fundamental building blocks of smart grid with stringent emphasis on practical applications in the existing power system network
· Emphasizes on renewable energy source integration in present grids as well as in micro and nano grids as part of the course and explores its issues in operation, analysis, management, control, protection and monitoring.
Module 1:  Introduction to Smart Grid: (8 hours)
Evolution of Electric Grid, Concept, Definitions and Need for Smart Grid, Smart grid drivers, functions, opportunities, challenges and benefits. 
Difference between conventional & Smart Grid, Concept of Resilient &Self-Healing Grid, Present development & International policies in Smart Grid, Diverse perspectives from experts and global Smart Grid initiatives.
Module 2:  Smart Grid Technologies (8 hours)
Technology Drivers, Smart energy resources, Smart substations, Substation Automation, Feeder Automation,Transmission systems: EMS, FACTS and HVDC, Wide area monitoring,
Protection and Control, Distribution Systems: DMS, Volt/Var control, Fault Detection, Isolation and service restoration, Outage management, High-Efficiency, Distribution Transformers, Phase Shifting Transformers, Plug in Hybrid Electric Vehicles (PHEV).
Module 3:  Smart Meters and Advanced Metering Infrastructure (8 hours)
Introduction to Smart Meters, Advanced Metering infrastructure (AMI) drivers and benefits, AMI protocols, standards and initiatives,. AMI needs in the smart grid, Phasor Measurement, Unit (PMU), Intelligent Electronic Devices (IED) & their application for monitoring & protection.
Module 4: Power Quality Management in Smart Grid: (8 hours)
Power Quality & EMC in Smart Grid, Power Quality issues of Grid connected Renewable Energy Sources,. Power Quality Conditioners for Smart Grid, Web based Power Quality monitoring, Power Quality Audit.
Module 5: High Performance Computing for Smart Grid Applications (8 hours)
Local Area Network (LAN), House Area Network (HAN), Wide Area Network (WAN), Broad band over Power line (BPL), IP based Protocols, Basics of Web Service and CLOUD Computing to make Smart Grids smarter, Cyber Security for Smart Grid

Text / References:
1. Vehbi C. Güngör, Dilan Sahin, Taskin Kocak, Salih Ergüt, Concettina Buccella, Carlo Cecati, and Gerhard P. Hancke: Smart Grid Technologies- Communication Technologies and Standards IEEE Transactions on Industrial Informatics, Vol. 7, No. 4, November 2011.
2. Xi Fang, Satyajayant Misra, Guoliang Xue, and Dejun Yang: Smart Grid – The New and Improved Power Grid- A Survey, IEEE Transaction on Smart Grids, 2011.
3. Stuart Borlase: Smart Grid-Infrastructure, Technology and Solutions, CRC Press, 2012.
4. A Keyhani, M Marwali, “Smart power grids”, .
5. ArunPhadke, “omputer Relaying for Power Systems”, .
6. Nikos Hatziargyriou, “Microgrids Architecture and control”, .
7. Fang Lin Luo, Hong Ye , “Renewable Energy Systems”, .

	110805
	Transducer & Signal Conditioning 
	3L:0T:0P
	3 credits


Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand the basics oknowledge of the principles, working and characteristics of transducers   and   the   associated   signal   conditioning   circuits   for industrial applications.
Module 1:  Transducers (10 hours)
Introduction, classification, mechanical devices as primary detectors, basic requirements of a transducer, electrical transducers, type of transducers for measuring displacement, strain, vibration, pressure, flow, temperature, force, torque, liquid level, humidity, P. H. value, velocity (angular & linear), acceleration, basic principles of resistive transducers, inductive transducers, capacitive transducers,  thermoelectric transducers, piezoelectric transducers, hall effect transducers, electromechanical transducers, photoelectric transducers, digital transducers.
Module 2:  Signal Processing Circuits (11 hours)
crossing detector, zero crossing detector with hysteresis, inverting and non-inverting amplifiers,  voltage-follower,  adder,  subtractor,  multiplier, divider, integrator, differentiator, voltage to current converter, current to voltage   converter,   phase   shifter  circuit,   absolute-value  circuit,   peak detector, ac to dc converter, logarithmic converter, differential-amplifier, instrumentation amplifier, analog modulators & demodulators.

Module 3:  Data Display and Recording Systems (6 hours)
Introduction to analog and digital display methods, analog recorders, C.R.O., magnetic tape recorders, digital input-output devices, digital frequency meter, digital voltmeter.

Module 4: Data Transmission and Telemetry (6 hours)
Introduction, characteristics of frequency division multiplexing, time- division multiplexing, transmission channels and media.
Module 5: Data Acquisition and Conversion (7 hours)
Introduction,  signal  conditioning  of  the  inputs,  single  channel  DAS, Multi-channel  DAS,  data  conversion,  multiplexer,  S/H  circuit,  A/D converter.

Text / References:
1. D. V. S. Murty, “Transducers and Instrumentation”, Prentice-Hall of India Private Limited, 2013.
2. C.S. Rangan, G.R. Sarma and V. S.V. Mani, “Instrumentation Devices & Systems”, Mc Graw Hill.
3. A. K. Sawhney, “A course in Electrical & Electronic Measurements & Instrumentation”, Dhanpat Rai & Sons.


	110806
	Wind and Solar Energy Systems
	3L:0T:0P
	3 credits



Course Outcomes:
At the end of this course, students will demonstrate the ability to
· Understand the energy scenario and the consequent growth of the power generation from renewable energy sources.
· Understand the basic physics of wind and solar power generation.
· Understand the power electronic interfaces for wind and solar generation.
· Understand the issues related to the grid-integration of solar and wind energy systems.
Module 1: Physics of Wind Power: (5 Hours)
History of wind power, Indian and Global statistics, Wind physics, Betz limit, Tip speed ratio, stall and pitch control, Wind speed statistics-probability distributions, Wind speed and power-cumulative distribution functions.
Module 2: Wind generator topologies: (12 Hours)
Review of modern wind turbine technologies, Fixed and Variable speed wind turbines, Induction Generators, Doubly-Fed Induction Generators and their characteristics, Permanent-Magnet Synchronous Generators, Power electronics converters. Generator-Converter configurations, Converter Control.
Module 3: The Solar Resource: (3 Hours)
Introduction, solar radiation spectra, solar geometry, Earth Sun angles, observer Sun angles, solarday length, Estimation of solar energyavailability.
Module 4: Solar photovoltaic: (8 Hours)
Technologies-Amorphous, monocrystalline, polycrystalline; V-I characteristics of a PV cell, PV module, array, Power Electronic Converters for Solar Systems, Maximum Power Point Tracking (MPPT) algorithms.Converter Control.
Module 5: Network Integration Issues: (8 Hours)
Overview of grid code technical requirements. Fault ride-through for wind farms - real and reactive power regulation, voltage and frequency operating limits, solar PV and wind farm behavior during grid disturbances. Power quality issues. Power system interconnection experiences in the world. Hybrid and isolated operations of solar PV and wind systems.
Module 6: Solar thermal power generation: (3 Hours)
Technologies, Parabolic trough, central receivers, parabolic dish, Fresnel, solar pond, elementary analysis.
Text / References:
1. T. Ackermann, “Wind Power in Power Systems”, John Wiley and Sons Ltd.,2005.
2. G. M. Masters, “Renewable and Efficient Electric Power Systems”, John Wiley and Sons,2004.
3. S. P. Sukhatme, “Solar Energy: Principles of Thermal Collection and Storage”, McGraw Hill,1984.
4. H. Siegfried and R. Waddington, “Grid integration of wind energy conversion systems” John Wiley and Sons Ltd.,2006.
5. G. N. Tiwari and M. K. Ghosal, “Renewable Energy Applications”, Narosa Publications,2004.
6. J. A. Duffie and W. A. Beckman, “Solar Engineering of Thermal Processes”, John Wiley & Sons,1991.
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