Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN 12MAR13
First Semester M.Tech. Degree Examination, February 2013
Robotics for Industrial Automation
Time: 3 hrs. Max. Marks:100
Note: 1. Answer any FIVE full questions. .
2. Missing data, if any, may be suitable assumed.
1 Deﬁne a robot and explain four basic robotic configurations with symbohc‘sketches

ey (10 Marks)
Give the detalled classification of robots. . Nj&’"‘a._ - (05 Marks)
Explain thejoliowmg robot performance characteristics : *“*s%

i) Spatial resqlutlon g

if) Accuracy. B o (05 Marks)

o
With a neat sketch, dem(e the composite matrix for Iptatlon about an arbitrary axis.
(08 Marks)

The desired final posmon and ,,erentatlon of ’&he hand of a Cartesian — RPY robot is given

below. Find the necessary RPY- gnglres and dlsplacements

0.354 —0.674 0.649 “4'3;3j -
0.505  0.722 0.475 250

T = ey (07 Marks)
P |-0.788  0.160 0. 59 “8 -
0 0 A1 e

Determine the homogeno ‘:m,__transformatlon matrlx‘ for the following sequence of motions :
i) 60° rotation about%x;- axis ff’%‘
ii) 4 units translatiorr dlong a — axis TN
1ii) ~6 units trax;thlon along a — axis R
iv) 30° rotat;,on about 0 — axis. ‘“i “ (05 Marks)

e, L
L

Ina robotlc set -up, a camera is attached to the fifth link of a 6 — DOFg obot It observes an
objecgwand determines its frame relative to the camera’s frame. Qg}mg the following

ihfgi"rﬁlation, determine the necessary motion the end effector must make to get to the object:

gl
R
- W
P

0 01 -3 0 -1 00 i
lo-1o0 s |t 000 T
Tean 1 0 0 5 T — 0 0 1 4 Gt
0 00 0 0 0 1}
001 2 1 00 0]
1 0 0 2 01 0 0O
cam = H,. = . (10 Marks)
Tobj 01 0 4 Tg 0 01 3
0 0 0 1 0 0 0 1]
Obtain BasemEE matrix for a cylindrical arm robot, using I).H representation. (10 Marks)
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What is trajectory planning? Briefly explain third-order trajectory planning. (10 Marks)
Explain the calculations involved in 4 — 3 — 4 trajectory planning. (10 Marks)

In its usual form, discuss the Lagrangian — Euler dynamic modeling of robotic arms.
(06 Marks)

For a two axis articulated planar robot, derive the equations of motions with distributed

.. masses. _ {14 Marks)

Di.s)cuss the various programming methods used in robot teaching with their merits and

demerits. (10 Marks)
Explain w1th example WAIT, SIGNAL and DELAY commands used-in robot programming.
(10 Marks)

'1"'«,, S

Discuss brleﬂy the following techniques of image data analy81s
i) Image data reduchon

ii) Segmentation

iif) Feature extraction

iv) Object recognition. L L (10 Marks)
Give the classification of sensors used in robotlcs and explain any one proximity sensor.

with a neat sketch. e (10 Marks)

Write short notes on : R
Bondgraph modeling in robotics ~ ~
Robot vision system . R
Al and expert systems in robotlcs o
Future applications of _robots S (20 Marks)
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