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M.E./M.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
ELECTIVE
CAD/CAM
ED 1627 — INDUSTRIAL ROBOTICS AND EXPERT SYSTEMS
(Common to Engineering Design)
(REGULATIONS 2007)
Time : Three hours Maximum : 100 marks
v Answer ALL questions.

PART A — (10 x 2 = 20 marks)
1. Define industrial robot.

9 What is a robotic end-effector? How many degrees of freedom is possible with
robot end- effector?

3.  What are the requirements of servo motors used in industrial robot?

4. List out the main components of a joint actuating system.

5.  Distinguish bétween magnetic and air operated grippers.

6. How do you overcome the error signals produced by the robot’s sensors?
7.  What is meant by image segmentation?

8.  Give any four industrial applications of robots.

9.  What is the advantage of off-line robot programming?

10. Write down the goals of artificial intelligence and expert system in robot
programming.
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11. (a) Find the direct kinematics equation of the four-link closed-chain planar
arm in figl, where the two links connected by the prismatic joint are
orthogonal to each other.

(b) What is the rotation matrix for a rotation of 30° about the OZ axis,
followed by a rotation of 60° about the OX axis, followed by a rotation

of 90° about the OY axis?
12. (a) Explain with a block diagram of controlling the robot motion using
pneumatic drives. (16)
Or

(b) () Draw at least four different mechanisms used to operate the robot’s
mechanical gripper and explain briefly. (6)

(ii) Consider two frames {A} and {B}. The origin of {B} is shifted with
respect to the frame {A} by (10,10,10) and the frame (B} is rotated
with respect to frame {A} by 45° about the origin in clockwise

direction. The two frames are parallel to each other. A point “P” 1s
described in frame (B} by (5,5,9). Determine the same point with

respect to frame (A} using the transformation relation. 10

13. (a) Describe in detail the differenﬁ sensors used in an industrial robot.
Or

(b) Propose a technique that uses 2 single light sheet to determine the
diameter of cylindrical objects. Assume a linear array camera with a
resolution of N pixels and also that the distance between the camera and

the center of the cylinders is fixed. (16)

14. (2) Write short notes on
(i) Robot cycle time analysis. (8)

(ii) Safetyin robotics. (8)
Or

(b) Explain with simple sketches any two industrial applications of robot.
(16)




[image: image3.jpg]15.

(a)

(b)

Consider an industrial robot to perform pick-and-place operation between
two horizontal conveyors. The distance between the conveyors is 1 m.
The robot is fixed in conveyor level so that all the three elements are in
same plane. Draw the suitable diagram to represent the system and
write a robot program. (16)

Or

Describe the application of Al and KBES in robots. (16)
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