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UNIT-I
Robot Kinematics
Forward Kinematics: Forward/direct kinematic analysis of serial manipulators.
Inverse Kinematics: General properties of inverse kinematic solution. Inverse kinematics of
serial RR planar manipulators.

UNIT.II
Differential Kinematics
Linear and angular velocity of links, Velocity propagation, Manipulator lacobian for serial
manipulators, Jacobian Singularities.

UNIT-III
Static Analysis: Force and moment balance, Jacobian in statics.
Dynamics of serial manipulators
Lagrangian formulation for equations of motion for Rp, RR serial manipulators,

Unit-Iv
Dynamics of serial manipulators
Recursive dynamics using Newton-Euler formulation of Rp and RR serial manipulator.

UNIT-V
Trajectory Generation
Joint-space Techniques: cubic polynomial rrajectories, Linear segments with parabolic
Blends-without and with via points
cartesian'space Techniques: straight line path, circular path, position planning,
Orientation Planning.

COURSE OB]ECrIVE
The objective of the course is to

COURSE OUTCOMES
On com letion of the course students will be able to

To develop the fundamental
knowledge and skills required to
analyze, design and control
robotic systems

1. Analyze the kinematics of robotic systems and apply them to
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solve real world problems
Apply differential kinematics and statics concepts to design and
control robotic systems
Analyze the dynamics of serial manipulators using lagrangian
method.
Analfze the dynamics of serial manipulators using lagrangian
and NeMon-Euler mechanics
Generate and analyze robot for various applications
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