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ROBOT ANALYSIS AND DESIGN
Subject Code: 13ME2209 L P C
4 0 3

Course Outcomes:

At the end of the course, the student will be able to

CO1: Demonstrate critical awareness and evaluation of current research
in order to apply analytical techniques for solving the kinematics
of a robot manipulator

CO2: Demonstrate a comprehensive understanding and critical
evaluation of the application of PID control for automation

COa3: Identify various types of sensors and grippers required for specific
applications

CO4: Develop programming language for programming and control of
robot system that performs a specific task.

CO5: Select an appropriate robotic system for a given application and
discuss the limitations of such a system.

UNIT-I
Introduction: Types of robots, overview of robot subsystems, resolution,
repeatability and accuracy, degrees of freedom of robots, robot
configurations and concept of workspace, mechanisms and
transmission, pneumatic, hydraulic and electrical actuators,
specifications of different industrial robots.
Kinematics: Rotation matrices, Euler angle and RPY representation,
homogeneous transformation matrices, Denavit-Hartenberg notation,
direct kinematics, inverse kinematics, Jacobian of RR and RP type
planar robots, singularities, trajectory planning: joint interpolation, task
space interpolation.
UNIT-II
Dynamics and control: Use of Lagrangian and Newton-Euler
formulations for the dynamics of RR and RP type planar robots,
independent joint control, PD and PID feedback, actuator models, force
feedback, hybrid control.
UNIT-I11
Sensors and end-effectors: Internal and external sensors, position,
velocity and acceleration sensors, proximity sensors, force sensors, laser
range finder. Grippers - types, operation, mechanism, force analysis,
tools as end effectors, considerations in gripper selection and design.
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UNIT-IV

Robot vision: image processing fundamentals for robotic applications,
Image acquisition and pre-processing, segmentation and region
characterization object recognition by image matching and based on
features

Robot programming and languages: Lead through programming, robot
programming as a path in space, motion interpolation, WAIT, SIGNAL
and DELAY commands, branching capabilities and limitations. textual
robot languages, generations, robot language structures, elements in
functions.

UNIT-V

Robot cell design and control: Robot cell layouts -robot centered cell,
inline robot cell, mobile robot cell; considerations in work cell design,
work cell control, interlocks, error detection, work cell controller.

Robot applications: Material transfer, machine loading/unloading,
processing operations, assembly and inspections.
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