50, will be treated as malpractice.

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

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8
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R “Fli\ﬂi ‘ﬁemester B.E. Degree Examlnatlon, J an./Feb. 2021

12 /'i Automation and Rokbotlcs

Max. Marks: 100

s ) ’/A{ wer any FIVE full questions, choosmg ONE full questton from each module.

1 a
2 a
3 a
4 a

2. Write neat sketches wherever requtred

, _Mﬂl_‘ﬂ o
With a block diagram, explam 1eﬂy the basic elements of an éiutomated system. (13 Marks)
Briefly explain the general conﬁguratlon of an adaptlve control system. (07 Marks)
OR
With a schematicy dlagram, explain the components of a DDC system. (06 Marks)
Compare hydrauhc .and pneumatic systems .used as actuator for automation and process
control (any, elght) 4 (08 Marks)
Explain the steps involved in analog to d1g1tal conversion of continuous analog signals from

process w1th a schematic dlagram - (06 Marks)

A Module-Z 497 :

With a schematic diagram;, explam the operation of: wa]kmg beam transfer system. (08Marks)
A 20 station transfer..line” to machine a certam component’, currently produced by
conventional methods'is under consideration. The manufacturing department estimated a
production rate of 60 pieces per hour w1th '100% efficiency. The probability of station
breakdown per cycle is equal for all stations and is 0. 005 breakdown/cycle and average
downtime per line'stop is 6 minutes. The Starting casting for.the component costs Rs 100/-.
The transfer line’operates at a cost'of Rs 500/hr and the 20 cutting tools lasts for 50 parts
each. The average cost per tool Is Rs"5/- part. Compute the following :

1) Cycle time N % C s

ii) {Actual production rate

iii) Number fhours requlred to meet a demand of 1500 units/week

iv) Line efficiency °

v) Balance delay:

3vi) Cost/unit produced. (12 Marks)

OR

Explain brleﬂy the hardwareelements of the parts delivery system at an assembly work
station with a schematic diagram. (08 Marks)
Enumerate the prmmple -components of AIDC. List any five categories of AIDC
technologies. (04 Marks)
Write a brief note on bar code technology. (08 Marks)
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'%Explam briefly the three levels of robot programmmg
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Module-3 )
Define Robot. Enumerate the robot physical conﬁguratrons Explain jointed arm and polar
robot configuration with a neat sketch. L FY (10 Marks)
Explain the five major components of a basic control system. (05 Marks)
Write a brief note on end effectors. e \24 (05 Marks)
Explain the tactile, proximity and range sensors with respect to robots (12 Marks)
Explain robot accuracy and repeatablhty Ay Sy (05 Marks)
Enumerate the Asimov’s three laws of Robotics. &, 3" ' (03 Marks)
) Module-4 .,
Obtain the relation between the body attachedframe with base frame of reference by
transformation matrix’ (@ x 4). (06 Marks)

A six joint robotlc manipulator equipped w1th a digital TV camera is capable of
continuously momtormg the position , and orientation of an object. The position and
orientation: of. the object with respect to camera is expressed by a matrix [T;], the origin of
the robot s ‘base co-ordinate with respéct to camera is gives by [T2] and the position and
orlentatlon of the gripper with respect to the base co- ordlnate frame is given by [Tj].

01 0 5 fWwo o -2y [1 0 0 8]
100 6 710 =1 0 108, %5 0 QB0 6
[T]= AL]= g WIT:1=| _~"%
00 -1 1057 [0 0 -1 2 0.0 1 6
00 0 1| 0 0 071 0 0 0 1]
Determine : .. Vo '
1) The p051t10n and orientation of the. ob]ect with respect t6 the base co-ordinate
if) The posmon and orlentatlon of theé object with respect to gripper. (14 Marks)

Explam the general D- H Algorlthm with Schematlc illustration. 20 Marks)

MO_d‘ll*ﬁ
(IO/Marks)

Explain the requlrements ofa robot programmmg Language. (lyMarks)

OR
Explain the central i 1ssues of OLP systems. (10 Marks)
Explain briefly the dlfferent automating subtasks in OLP systems. (10 Marks)
% ok % % %

20f2




