PEL6J001]ROBOTICS & ROBOT APPLICATIONS

MODULLE I

Fundamentals of Robotics: Evolution of robots and robotics, Definition of industrial
robot, Laws of Robotics, Classification, Robot Anatomy, Work volume and work
envelope, Human arm characteristics, Design and control issues, Manipulation and
control, Resolution; accuracy and repeatability, Robot configuration, Economic and
social issues, Present and future application.

MODULE II

Mathematical modeling of a robot: Mapping between frames, Description of objects in
space, Transformation of vectors. Direct Kinematic model: Mechanical Structure and
notations, Description of links and joints, Kinematic modeling of the manipulator,
Denavit-Hartenberg Notation, Kinematic relationship between adjacent links,
Manipulator Transformation matrix.

MODULE III

Inverse Kinematics: Manipulator workspace, Solvable of inverse kinematic model,
Manipulator Jacobian, Jacobian inverse, Jacobian singularity, Static analysis.

Dynamic modeling: Lagrangian mechanics, 2D- Dynamic model, Lagrange-Euler
formulation, Newton-Euler formulation.

Robot Sensors: Internal and external sensors, force sensors, Thermocouples,
Performance characteristic of a robot.

MODULE IV

Robot Actuators: Hydraulic and pneumatic actuators, Electrical actuators, Brushless
permanent magnet DC motor, Servomotor, Stepper motor, Micro actuator, Micro
ogripper, Micro motor, Drive selection.

Trajectory Planning: Definition and planning tasks, Joint space planning, Cartesian space
planning.

Applications of Robotics: Capabilities of robots, Material handling, Machine loading and
unloading, Robot assembly, Inspection, Welding, Obstacle avoidance.

Text Books:
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