	Robotics and Artificial Intelligence (Abbreviated as RAI)

	CLASS B.E. ( COMPUTER ENGINEERING)                            SEMESTER VII

	HOURS PER WEEK
	LECTURES
	:
	04

	
	TUTORIALS
	:
	--

	
	PRACTICALS
	:
	02

	 
	HOURS
	MARKS

	EVALUATION SYSTEM:
	THEORY 
	 
	3
	100

	
	PRACTICAL
	 
	--
	

	
	ORAL 
	 
	--
	25

	
	TERM WORK
	 
	--
	25

	Prerequisite: : Data Structures, Analysis of Algorithms.

	Objective: This course will introduce the basic ideas and technics underlying intelligent robotics. Students will be familiar with terminologies used in Robotic Systems and understand Robotic Arm movements , Commonly used sensing technics, Basic understanding about Intelligent agent , knowledge representation and reasoning.


	Module
	Contents


	Hrs
	Text book referred

	1
	Introduction to Robotics: Robot Classification, Robot Specification, notation
	3
	Ch-1

Schilling

	2
	: Co-ordinates Frames, Rotations , Direct and Inverse Kinematics Homogeneous Coordinates, Arm Equation of four Axis SCARA Robot ,TCV, Inverse Kinematics of Four Axis  SCARA Robot. 
	8
	Ch-2 and Ch-3

Schilling

	3
	Intelligent Agents: Concept of Rational Agent, Structure of Intelligent agents, Agent Environments


	4
	Ch-2
Russel-Norvig

	4
	Common Sensing Techniques for reactive robots: Overview, Logical sensors, Attributes of a sensor, Proprioceptive Sensors, GPS, Proximity Sensors, Sonar ,Infrared ,CCD Cameras, Stereo camera pairs, Light stripers, Laser.
	2
	Ch-6
Robin Murphy

	5
	Problem Solving: Solving problems by searching, Problem Formulation,Search Strategies, Uninformed Search Techniques- DFS, BFS, Uniform cost search, Iterative Deepening, Comparing Different Techniques, Informed search methods – Best First Search , heuristic Functions, Hill Climbing, A*,IDA*. Crypt Arithmetic, Backtracking for CSP.

	7
	Ch-3 and Ch-4

Russel Norvig

	6
	Knowledge and Reasoning: A knowledge Based Agent, WUMPUS WORLD Environment, Propositional Logic, First Order Predicate Logic Syntax and Semantics, PROLOG , Unification, Forward and backward chaining, Resolution., General Ontology.
	4
	Ch-6 ,7 and 8,9 Russel -Norvig

	7
	Uncertain Knowledge and Reasoning: Uncertainty, Representing knowledge in an Uncertain Domain, Belief Networks, Simple Inference in Belief Networks
	4
	Ch-14,15
Russel Norvig

	8
	Learning: Learning from Observations,General Model of Learning Agents, Inductive learning, learning Decision Trees
	3
	Ch-18

Russel-Norvig

	9
	Planning: A Simple Planning Agent, Planning in Situation calculus, Basic representation for planning, A Partial Order Planning example , A partial order planning algorithm , Knowledge engineering for planning , Blocks world Shaky’s world

Metric Path Planning: Configuration Space , Representation , Graph based planners
	3
	Ch – 11 Russel Norvig
Ch – 10 Robin Murphy

	10
	Introduction and overview of Robotics paradigms: Reactive Paradigms 

Designing a Reactive Implementation: Overview, Behaviors as objects in OOP, Steps in Designing a Reactive Behavioral System, Case  Study: Unmanned Ground Robotics Competition, Assemblages of Behaviors
	4
	Ch – 4 , 5 
Robin Murphy 


Text Book:
1. Stuart Russell and Peter Norvig, Artificial Intelligence: A Modern Approach, 2nd Edition, Pearson Publication.

2. Robin R Murphy. Introduction to AI Robotics ISBN-81-203-2458-7 PHI Publication.

3. Robert J. Schilling, Fundamentals of Robotics: Analysis and Control, PHI Publication.
Reference Books:  

1. George Lugar, “AI-Structures and Strategies for Complex Problem Solving”, 4/e, 2002, Pearson Educations.
2. Fu, Gonzales and Lee, Robotics, McGraw Hill
3. Patrick H. Winston, Artificial Intelligence, 3rd edition, Pearson.

4. Nils J. Nilsson, Principles of Artificial Intelligence, Narosa Publication.   

5. Dan W. Patterson, Introduction to Artificial Intelligence and Expert System, PHI.

6. Efraim Turban Jay E.Aronson, "Decision Support Systems and Intelligent Systems” PHI. 

7. Elaine Rich, Kevin Knight, Artificial Intelligence, 2nd Edition, TataMcGraw-Hill Publication.
TERMWORK

Term work should consist of at least 8 experiments, TWO assignments and at least ONE written test based on above mentioned syllabus. Practical Experiments must be implemented in Prolog/ Lisp and C++.

Distribution of marks for term work shall be as follows:                                                                                                                                

1. Laboratory work (Experiments and Journal)                      15  Marks
2. Test (at least one)                                                                10  Marks
The final certification and acceptance of TW ensures the satisfactory Performance of laboratory Work and Minimum Passing in the term work.
ORAL
Oral / Practical Examination should be of 25 Marks must be based on the syllabus 

Suggested list of experiments but not restricted to

1. Development of Composite Rotation Matrix 

2. Develop an arm matrix for Adept-1 SCARA  robot.

3. Inverse Kinematics for  Adept-1 SCARA  Robot.

4. Eight Queen Problem

5. Graph Structures and Paths

6. Wumpus world problem

7. Water Jug Problem

8. Knight’s Tour

9. Crypto Arithmetic Problems
10. Implementing Searching algorithm

