LESSON PLAN
	Discipline: 
ET & C. Engg.
	Semester: 
Sixth (6th)
	Name of the Faculty:   Er A.S KHAN

	Subject: 
Artificial Intelligence & Robotics (Th 4(3))
	No. of days/week class allotted: 
Six (6)
	Semester from Date:16.01.24   to Date:26.04.24

No. of Weeks: 15

	WEEK
	CLASS DAY
	THEORY TOPICS

	1st 
	1st 
	Chapter-01 Artificial intelligence
Definition of AI, Scope of AI -Games, theorem proving, natural language processing, Vision and speech processing, robotics, expert systems

	
	2nd 
	AI techniques- search knowledge, abstraction.

	
	3rd 
	Problem solving - State space search; Production systems,

	
	4th 
	search space control: depth-first, breadth-first search, heuristic search

	
	5th
	Hill climbing, best-first search, branch and bound.

	
	6th
	Knowledge Representation- Predicate Logic: Unification, modus pones, resolution

	2nd
	1st 
	Structured Knowledge Representation: Semantic Nets: slots,

	
	2nd 
	exceptions and default frames, conceptual dependency, scripts

	
	3rd 
	Concept of learning, learning automation, genetic algorithm

	
	4th 
	Learning by inductions, neural nets.

	
	5th
	Possible Question Answer Discussion

	
	6th
	Chapter-02  Introduction to robotics
[bookmark: _GoBack]Types and components of a robot, Classification of robots

	3rd
	1st
	Closed-loop control systems.

	
	2nd
	open- loop control systems

	
	3rd 
	Kinematics systems; Definition of mechanisms and manipulators examples. 

	
	4th
	Social issues                and safety.

	
	5th
	Robot Anatomy- Links -Joints and joints Notation Scheme -Degrees of  Freedom (DOF)  

	
	6th
	Required DOF in a Manipulator-Arm Configuration -Wrist Configuration-The End- Effector.

	
	1st
	Sensors and Vision.

	
	2nd
	Chapter-03 Coordinate Frames, Mapping, and Transforms.
Coordinate Frames –Mapping

	4th
	3rd 
	Mapping between Rotated Frames -Mapping between Translated Frames

	
	4th 
	Mapping between Rotated and Translated Frames.

	
	5th
	Fundamental Rotation, Principal Axe Rotation

	
	6th
	Monthly Test-1

	5th
	1st 
	Fixed Angel Representation

	
	2nd 
	Euler Angle Representations

	
	3rd 
	Equivalent Angle Axis Representation.

	
	4th 
	Equivalent Angle Axis Representation.

	
	5th
	Possible Question Answer Discussion

	
	6th
	Chapter-04  Robot Kinematics and Dynamics
Kinematic Modelling:

	6th
	1st 
	Mechanical Structure and Notations

	
	2nd 
	Description of Links and    Joints

	
	3rd 
	Translation and Rotation Representation,

	
	4th 
	Coordinate transformation 

	
	5th
	DH parameters, Jacobian, Singularity and Statics.

	
	6th
	Dynamic Modelling:

	7th
	1st 
	Equations of motion: Euler-Lagrange formulation

	
	2nd 
	The Inverse Kinematics - Manipulation Workspace – 

	
	3rd 
	Solvability of Inverse  Kinematic Model 

	
	4th 
	Possible Question Answer Discussion

	
	5th
	Monthly Test-2

	
	6th
	Chapter-05  Sensors and Vision system
Sensor: Contact and Proximity,

	8th
	1st 
	Position, Velocity, Force, Tactile etc.

	
	2nd 
	Introduction to Cameras, Camera calibration

	
	3rd 
	Geometry of Image  formation, 

	
	4th 
	Euclidean/Similarity/Affine

	
	5th
	Projective transformations

	
	6th
	Vision applications in robotics.

	9th
	1st 
	Kinds of Sensors Used in Robotics -Acoustic Sensors -

	
	2nd 
	Optic Sensors -Pneumatic Sensors -Force /Torque Sensors

	
	3rd 
	Optical Encoders

	
	4th 
	Possible Question Answer Discussion

	
	5th
	Monthly Test-3

	
	6th
	Chapter-06 Robot control and robot actuation systems
Basics of control: Transfer functions,

	10th
	1st 
	Control laws: P, PD, PID

	
	2nd 
	Non-linear and advanced controls

	
	3rd 
	Actuators: Electric, Hydraulic and Pneumatic; 

	
	4th 
	Transmission: Gears, 

	
	5th
	Transmission:  Timing Belts 

	
	6th
	Transmission: Bearings,

	11th
	1st 
	Parameters for selection of actuators.

	
	2nd 
	Possible Question Answer Discussion

	
	3rd 
	chapter-07 Control hardware and Interfacing
Embedded   systems:   

	
	4th 
	Architecture

	
	5th
	Integration	with	sensors

	
	6th
	Integration	with	sensors

	12th
	1st 
	Programming for Robot Applications

	
	2nd 
	Programming for Robot Applications

	
	3rd 
	Possible Question Answer Discussion

	
	4th 
	Monthly Test-4

	
	5th
	Review Class for Chapter No.- 01

	
	6th
	Review Class for Chapter No.- 01

	13th
	1st 
	Review Class for Chapter No.- 02

	
	2nd 
	Review Class for Chapter No.- 02

	
	3rd 
	Review Class for Chapter No.- 02

	
	4th 
	Review Class for Chapter No.- 03

	
	5th
	Review Class for Chapter No.- 03

	
	6th
	Review Class for Chapter No.- 03

	14th
	1st 
	Review Class for Chapter No.- 04

	
	2nd 
	Review Class for Chapter No.- 04

	
	3rd 
	Review Class for Chapter No.- 04

	
	4th 
	Review Class for Chapter No.- 05

	
	5th
	Review Class for Chapter No.- 05

	
	6th
	Review Class for Chapter No.- 05

	15th
	1st 
	Review Class for Chapter No.- 06

	
	2nd 
	Review Class for Chapter No.- 06

	
	3rd 
	Review Class for Chapter No.- 06

	
	4th 
	Review Class for Chapter No.- 07

	
	5th
	Review Class for Chapter No.- 07

	
	6th
	Review Class for Chapter No.- 07





Coverage of Syllabus up to Internal Exam(I.A.)- Chapers-1,2,3&4.








