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ROBOTICS AND AUTOMATION

 (Electronics and Control Engineering)

Time: 3 hours






Max. Marks: 80

Answer any FIVE questions

All questions carry equal marks

- - -

1.
List out the different physical configurations of robots and explain any one type in detail.
2.
Describe the function of the various components in the construction of a robot.
3.
What do you mean by robot arm kinematics explain the concept of 4-3-4 trajectory.  Write down polynomial equations for each h joint variable in each element.
4.
Describe the various requirements of sensors for robot applications and selection of sensors.
5.
Explain the principle of magnetic grippers.  What are the factors to be considered for interfacing if an end effector with a robot? 

6.
Compare the various types of drive systems used for industrial robots.
7.
In which type of production; robots are preferred for loading and unloading function.  Explain.
8.
Briefly explain on:


(a)
PID controller for robot


(b)
Vacuum gripper

(c)       Machine vision

(d)
Teleoperated type robot.
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1.a)
Sketch and explain the four basic robot configuration.
b)
What factors influence the selection of robots configuration to suit different operations?

2.a)
Explain the operation of optical encoder used in robot as a feed back device.
b)
Compare point to point servo-controlled and continuous path servo-controlled robots.
3.a)
What are the uses of sensors in robot?  Give examples and explain any one.
   b)
Explain the general features of a controller.
4.a)
What are the basic types of robot cell layouts? With a neat sketch explain any one of them.
  b)
Explain the place of robot in industrial automation on economic point of view.
5.a)
What are merits and demerits of offline programming?  How to use this for a robot?

   b)
Explain the procedure of edge detection of a cylindrical robot using image processing.
6.a)
Illustrate the configuration of manipulator having four degree of freedom in three dimension with diagram.
    b)
Under what conditions magnetic and acoustic grippers are used?  Explain.

7.a)
With a suitable example explain the application of forward and reverse transformation of a two joint manipulator.
   b)
What do you meant by robot arm kinematics?  Explain how to use it for analysis?

8.
Briefly explain on:


(a)
Work volume of a robot


(b)
Fibre optic sensors


(c)
End effectors


(d)
Machine interface. 
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1.
Explain the design of robot manipulator using revolute coordinating system.
2.
Explain the difference between force and touch sensor.  What is the principle of eddy current sensor?
3.
Explain how to use image processing technique for object identification.
4.
In what way kinematic analysis is useful for robot.  Justify for a cylindrical configured robot.

5.
Explain the principle of vacuum gripper and magnetic gripper.  How to select a robot gripper for picking paper and glazy sheets?
6.
Draw the block diagram for a control system for a robot joint.  How to use programmable controller in a robot?

7.
Consider the task of inserting a bolt in to a hole.  This requires moving the robot to the feeder picking up the bolt, moving it to the beem and inserting the bolt into one of the holes.  With help of simple diagrams explain the steps to be taken to develop the robot program.

8.
Explain how to design a robot for an automobile industry to carry out welding operation.
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1.
Explain a cylindrical robot with a jointed arm with reference to structure, work volume performance, speed of operation and industrial applications?

2.a)
Explain the most widely used type of drive system for robot?

   b)
With a block diagram, explain the function of each control element in a robot?

3.a)
How to design an end effector for picking of papers from a surface?

   b)
What is meant by jointed gripper?  Explain?

4.a)
Differentiate between grey scale vision and binary vision.
   b)
With a block diagram describe the elements and their functions of a machine vision system for robotic applications.
5.a)
Determine a transformation matrix that represents a rotation through an angle ( about the ox axis followed by a translation of b1 unit of distance along the oz axis followed by a rotation ( about the oy axis?
6.a)
Explain the factors involved in making a robot as intelligent?

   b)
How to design a robot with safety as a measure?

7.a)
Write a textual program using any robot language  for pick and place operation?

   b)
How to interface a PC to a robot in executing the software?

8.
Briefly explain on any FOUR.


(a)
Generations of robot


(b)
Tactile sensors


(c)
Manipulator


(d)
Off line programming


(e)
Robot cell.
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