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1. Programme Overview
An interdisciplinary Minor covering defence platforms, systems engineering, aerospace/UAV technologies, defence electronics, materials/manufacturing and emerging autonomy. The curriculum is intentionally framed around engineering fundamentals and publicly available, non-classified technology.
2. Credit and Semester Structure
The Minor comprises six 3-credit courses, one course in each semester from Semester III to Semester VIII, giving 18 additional credits. Each theory course is proposed as L3–T0–P0 unless a practical component is explicitly indicated. Institutions may modify contact-hour distribution, assessment weightage and prerequisite requirements through the prescribed academic approval process.
	Semester
	Course Code
	Course Title
	Credits




SEMESTER III – MINOR301DT
Introduction to Defence Technology and Military Platforms
	L–T–P
	Credits
	Teaching Hours
	Assessment
	Course Category

	3-0-0
	3
	45 hours
	Theory / Internal + End-Sem
	Minor Core


Course Objectives
Describe the defence technology ecosystem and major platform classes.
Explain major subsystems of land, air, naval and unmanned platforms.
Apply systems-level performance and mission analysis.
Recognize safety, ethics, security and export/control considerations.
Detailed Syllabus
	Unit
	Detailed Contents
	Hours
	CO

	I
	Defence engineering overview; national defence technology ecosystem; mission requirements; platform classification; systems-of-systems concept.
	9
	CO1

	II
	Land platforms: mobility, powertrain, suspension, armour/protection concepts, thermal management, observation and survivability.
	9
	CO1,CO2

	III
	Air platforms: aircraft configuration, aerodynamics, propulsion overview, avionics, flight control, payload and mission performance.
	9
	CO2,CO3

	IV
	Naval platforms: surface/subsurface systems, hydrodynamics, propulsion, sensors, power and survivability.
	9
	CO2,CO3

	V
	Unmanned platforms; logistics; maintainability; reliability; safety; engineering ethics; non-classified case studies.
	9
	CO4,CO5


Course Outcomes
Classify major defence platforms and missions.
Explain principal subsystems of land, air, naval and unmanned platforms.
Relate platform architecture to mission requirements.
Compare technology choices at a system level.
Apply safety, ethics and security principles in defence engineering.
Reference Books / Standards / Digital Resources
AICTE–SIDM, Model Curriculum for Minor Degree in Defence Technology.
J. D. Anderson, Introduction to Flight, McGraw-Hill.
Thomas C. Corke, Design of Aircraft, Pearson.
Relevant public-domain DRDO technical publications and annual reports.
Online Learning Resources (SWAYAM / NPTEL)
Recommended supplementary online courses aligned with this course:
Introduction to Aerospace Engineering - Flight - IIT Bombay - Aerospace overview, aerodynamics, stability and control, range, endurance and flight performance.
Note: These resources are supplementary. Course availability, enrolment and certification/examination dates may change by session; students should check the linked NPTEL/SWAYAM page for the current offering.


SEMESTER IV – MINOR401DT
Defence Systems Engineering and Reliability
	L–T–P
	Credits
	Teaching Hours
	Assessment
	Course Category

	3-0-0
	3
	45 hours
	Theory / Internal + End-Sem
	Minor Core


Course Objectives
Understand systems-engineering lifecycle models.
Develop requirements and functional architectures.
Apply reliability, risk and maintainability methods.
Plan verification and validation.
Detailed Syllabus
	Unit
	Detailed Contents
	Hours
	CO

	I
	Systems engineering principles; lifecycle; stakeholder needs; mission analysis; concept development; requirements hierarchy and traceability.
	9
	CO1,CO2

	II
	Functional analysis; functional architecture; allocation; interfaces; configuration management; trade studies.
	9
	CO2,CO3

	III
	Reliability, availability, maintainability; probability distributions; failure modes; redundancy; fault tolerance.
	9
	CO3

	IV
	FMEA, FTA, hazard analysis, risk matrix, safety engineering and human factors.
	9
	CO3,CO4

	V
	Verification/validation; test planning; technical reviews; logistics support; lifecycle cost and obsolescence.
	9
	CO4,CO5


Course Outcomes
Explain defence systems-engineering lifecycle activities.
Convert mission needs into technical requirements.
Develop conceptual system architectures and interfaces.
Apply reliability and safety analysis tools.
Prepare a verification/validation and lifecycle-support plan.
Suggested Practical / Field / Software Work
Develop a system requirement specification.
Prepare functional block diagram and interface matrix.
Conduct FMEA and fault-tree analysis.
Calculate basic availability for a redundant system.
Prepare a verification cross-reference matrix.
Reference Books / Standards / Digital Resources
INCOSE, Systems Engineering Handbook.
NASA Systems Engineering Handbook.
O'Connor, Practical Reliability Engineering, Wiley.
Blanchard and Fabrycky, Systems Engineering and Analysis.
Online Learning Resources (SWAYAM / NPTEL)
Recommended supplementary online courses aligned with this course:
Systems Engineering: Theory & Practice - IIT Kanpur - Systems lifecycle, requirements, architecture, risk management, MBSE, verification, validation, reliability, maintainability and production transition.
Note: These resources are supplementary. Course availability, enrolment and certification/examination dates may change by session; students should check the linked NPTEL/SWAYAM page for the current offering.


SEMESTER V – MINOR501DT
Aerospace, UAV and Propulsion Technologies
	L–T–P
	Credits
	Teaching Hours
	Assessment
	Course Category

	3-0-0
	3
	45 hours
	Theory / Internal + End-Sem
	Minor Core


Course Objectives
Explain aerospace propulsion and flight fundamentals.
Understand UAV airframes, propulsion, control and navigation.
Analyse basic mission-level UAV performance.
Recognize regulatory and safety considerations.
Detailed Syllabus
	Unit
	Detailed Contents
	Hours
	CO

	I
	Atmosphere; lift/drag; stability; aircraft performance; mission profiles; airframe configurations.
	9
	CO1

	II
	Propulsion: piston/turboprop/turbojet/turbofan/rocket fundamentals; thrust; specific impulse; propulsion selection.
	9
	CO1,CO2

	III
	UAV configurations; fixed-wing/multirotor/VTOL; energy systems; payload; launch/recovery.
	9
	CO2,CO3

	IV
	Autopilot; flight control; GNSS/INS; telemetry; communications; mission planning and autonomy overview.
	9
	CO3,CO4

	V
	UAV applications; safety; airspace/regulatory concepts; counter-UAS overview; ethical and responsible use.
	9
	CO4,CO5


Course Outcomes
Explain aircraft and propulsion fundamentals.
Classify UAV architectures and select configurations for missions.
Analyse basic UAV performance and energy requirements.
Explain navigation and flight-control subsystems.
Develop a safe, responsible conceptual UAV mission plan.
Suggested Practical / Field / Software Work
Estimate lift, drag and endurance for a simple UAV.
Compare fixed-wing and multirotor configurations.
Develop a basic UAV weight/power budget.
Simulate a simple flight-control loop.
Prepare a mission plan with risk assessment.
Reference Books / Standards / Digital Resources
J. D. Anderson, Aircraft Performance and Design, McGraw-Hill.
J. D. Anderson, Introduction to Flight.
Reg Austin, Unmanned Aircraft Systems, Wiley.
Public-domain DGCA/aviation safety resources as applicable.
Online Learning Resources (SWAYAM / NPTEL)
Recommended supplementary online courses aligned with this course:
Aeromechanics of Unmanned Aerial Vehicles / Drones - IIT Kanpur - Fixed-wing, rotary-wing and VTOL UAV aerodynamics, flight performance, range/endurance, rotor/propeller theory and UAV design concepts.
Introduction to Aerospace Engineering - Flight - IIT Bombay - Aircraft fundamentals, propulsion overview, stability/control and flight performance.
Note: These resources are supplementary. Course availability, enrolment and certification/examination dates may change by session; students should check the linked NPTEL/SWAYAM page for the current offering.


SEMESTER VI – MINOR601DT
Defence Electronics, Sensors, Communication and Cybersecurity
	L–T–P
	Credits
	Teaching Hours
	Assessment
	Course Category

	3-0-0
	3
	45 hours
	Theory / Internal + End-Sem
	Minor Core


Course Objectives
Explain defence sensor and communication architectures.
Understand radar, electro-optical, inertial and navigation sensors.
Describe secure communication and cyber-resilient architectures.
Analyse sensor fusion at a conceptual level.
Detailed Syllabus
	Unit
	Detailed Contents
	Hours
	CO

	I
	Defence electronics architecture; RF fundamentals; antennas; analog/digital signals; communication links.
	9
	CO1

	II
	Radar fundamentals; range equation concept; tracking; Doppler; SAR overview; radar signal-processing chain.
	9
	CO1,CO2

	III
	Electro-optical/IR; inertial sensors; GNSS; LiDAR; acoustic sensors; sensor characteristics and error sources.
	9
	CO2,CO3

	IV
	Secure communication; encryption concepts; authentication; network resilience; spectrum management; EW overview.
	9
	CO3,CO4

	V
	C4ISR concept; sensor fusion; edge computing; cyber-physical security; threat modelling; responsible use.
	9
	CO4,CO5


Course Outcomes
Describe defence electronics and communication architectures.
Explain major radar and sensing principles.
Evaluate sensor characteristics and error sources.
Explain secure and resilient communication concepts.
Apply basic sensor-fusion and cybersecurity reasoning.
Suggested Practical / Field / Software Work
Measure and analyse sensor signals.
Radar-range calculation exercise.
GNSS/IMU data interpretation.
Simple sensor-fusion exercise.
Cybersecurity threat-modeling exercise for a non-classified system.
Reference Books / Standards / Digital Resources
Merrill I. Skolnik, Introduction to Radar Systems, McGraw-Hill.
John G. Proakis, Digital Communications, McGraw-Hill.
David A. Hall and James Llinas, Multisensor Data Fusion.
William Stallings, Network Security Essentials.
Online Learning Resources (SWAYAM / NPTEL)
Recommended supplementary online courses aligned with this course:
Principles and Techniques of Modern Radar Systems - IIT Kharagpur - Modern radar principles, detection, tracking, SAR processing, statistical detection theory and radar applications.
Secure Systems Engineering - NPTEL - Software/system vulnerabilities, access control, exploit mitigation, side-channel concepts and secure-systems engineering.
Note: These resources are supplementary. Course availability, enrolment and certification/examination dates may change by session; students should check the linked NPTEL/SWAYAM page for the current offering.


SEMESTER VII – MINOR701DT
Defence Materials, Manufacturing and Additive Technologies
	L–T–P
	Credits
	Teaching Hours
	Assessment
	Course Category

	3-0-0
	3
	45 hours
	Theory / Internal + End-Sem
	Minor Core


Course Objectives
Select engineering materials for defence applications.
Understand advanced manufacturing and repair technologies.
Explain additive manufacturing routes for metallic/polymeric components.
Apply inspection, NDT and quality principles.
Detailed Syllabus
	Unit
	Detailed Contents
	Hours
	CO

	I
	High-strength steels; aluminium; titanium; nickel alloys; composites; ceramics; armour materials; material-selection criteria.
	9
	CO1

	II
	Ballistic/impact concepts; fatigue; fracture; wear; corrosion; coatings; environmental degradation.
	9
	CO1,CO2

	III
	CNC; advanced machining; welding; brazing; joining; repair and remanufacturing technologies.
	9
	CO2,CO3

	IV
	AM process chain; LPBF; DED; WAAM; polymer AM; design for AM; residual stress; post-processing.
	9
	CO3,CO4

	V
	NDT; dimensional/metallurgical inspection; qualification; traceability; quality assurance; lifecycle and MRO.
	9
	CO4,CO5


Course Outcomes
Select materials based on mission and environment.
Explain major failure and degradation mechanisms.
Compare advanced manufacturing and repair methods.
Evaluate AM for selected defence components.
Develop an inspection and quality plan.
Suggested Practical / Field / Software Work
Hardness/tensile/fractography data interpretation.
Welding defect identification.
AM process-parameter and defect case study.
NDT method-selection exercise.
Develop an inspection plan for an engineering component.
Reference Books / Standards / Digital Resources
George E. Dieter and Linda C. Schmidt, Engineering Design.
M. F. Ashby, Materials Selection in Mechanical Design.
Ian Gibson et al., Additive Manufacturing Technologies.
ASM Handbook, Materials Selection and Design / Nondestructive Evaluation.
Online Learning Resources (SWAYAM / NPTEL)
Recommended supplementary online courses aligned with this course:
Fundamentals of Additive Manufacturing Technologies - IIT Guwahati - AM process chain, STL/slicing, wire AM/WAAM, metal AM and powder-bed technologies relevant to advanced manufacturing.
Note: These resources are supplementary. Course availability, enrolment and certification/examination dates may change by session; students should check the linked NPTEL/SWAYAM page for the current offering.


SEMESTER VIII – MINOR801DT
Defence Technology Project, Internship and Seminar
	L–T–P
	Credits
	Teaching Hours
	Assessment
	Course Category

	0-0-6
	3
	30+30 hours
	Theory / Internal + End-Sem
	Minor Core


Course Objectives
Integrate defence-technology knowledge in a non-classified engineering project.
Demonstrate project planning, analysis, testing and reporting.
Communicate technical work responsibly and ethically.
Detailed Syllabus
	Unit
	Detailed Contents
	Hours
	CO

	I
	Project selection; public-domain literature/patent search; mission statement; requirements; ethics and information-security plan.
	9
	CO1

	II
	Concept development; system architecture; feasibility; risk; materials/process selection.
	9
	CO1,CO2

	III
	Simulation/prototype/data analysis; implementation; testing and documentation.
	12
	CO2,CO3

	IV
	Verification/validation; performance evaluation; safety and lifecycle considerations.
	12
	CO3,CO4

	V
	Technical report; poster; seminar; demonstration; viva; reflection and lessons learned.
	3
	CO5


Course Outcomes
Define a non-classified defence engineering problem.
Develop and justify a system concept.
Implement a simulation, prototype or analytical study.
Validate performance against requirements.
Communicate results without disclosing restricted/sensitive information.
Suggested Practical / Field / Software Work
Approved project in UAV systems, materials, manufacturing, reliability, sensing, energy or logistics.
2–4 week approved defence/industry/R&D internship may be embedded within project activity.
Seminar on a public-domain defence technology topic.
Final report, presentation, demonstration and viva.
Reference Books / Standards / Digital Resources
AICTE–SIDM Model Curriculum for Minor Degree in Defence Technology.
Relevant public-domain DRDO/DPSU technical reports.
Peer-reviewed defence engineering literature and approved standards.
Online Learning Resources (SWAYAM / NPTEL)
Recommended supplementary online courses aligned with this course:
Systems Engineering: Theory & Practice - IIT Kanpur - Project systems engineering, risk, requirements and verification support.
Aeromechanics of Unmanned Aerial Vehicles / Drones - IIT Kanpur - UAV-related project support.
Principles and Techniques of Modern Radar Systems - IIT Kharagpur - Radar/sensing project support.
Secure Systems Engineering - NPTEL - Cybersecurity project support.
Fundamentals of Additive Manufacturing Technologies - IIT Guwahati - Manufacturing/AM project support.
Introduction to Aerospace Engineering - Flight - IIT Bombay - Aerospace project support.
Note: These resources are supplementary. Course availability, enrolment and certification/examination dates may change by session; students should check the linked NPTEL/SWAYAM page for the current offering.


Programme-Level Guidelines
Eligibility
Students of B.E./B.Tech./equivalent undergraduate engineering and technology programmes, subject to institutional eligibility and the academic regulations of the affiliating University.
Suggested Evaluation
Continuous Internal Evaluation: 40% through quizzes, assignments, case studies, presentations, laboratory/field work and mid-semester examination.
End-Semester Examination: 60% for theory courses, subject to university regulations.
Practical/project components shall be evaluated through performance, record, viva, report and presentation.
Attendance, minimum pass marks and progression requirements shall follow the prevailing university regulations.
Teaching-Learning Approach
Interactive lectures supported by demonstrations, case studies and contemporary engineering examples.
Use of industry-standard/open-source software wherever feasible.
Mini assignments based on real engineering data/problems.
Guest lectures/industry interaction may be incorporated without altering the approved course outcomes.
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