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Exam No:

GANPAT UNIVERSITY
M.Tech. [ME-(AMS)] Sem-II CBCS (New)

REGUI-AR EXAMTNATT ON- APRrL-JUNE 2017
3MF114: Robotics & Artificial Intelligence

TIME:3 HRS TOTAL MARKS: 60

Instructions: (i) This Question paper has rrvo sections. Attempt each section in separate answer book.

@ Figures on right indicate marks.
(3) Be precise and to the point in answering the descriptive questions,

SECTION: I

Q.1 (") Fot 2-3-2 feedforward neural network, write steps to irnplement backpropagation algorithm. (05)
(b) Narne any fout membetship functions used in Fuzzy logic. Explain how to deterrnine (05)

membership of any arbitrary input for triangular membership function.
OR

Q. 1 (r) Write down differences berween supervised neural nenwork and unsupervised neural (05)
nerwork. Also discuss their applications in rcal life.

(b) Iror given membership functions, determine fuzz1, unisn, inrersection and compliment. (05)
- ,  (o 0.2 0.5 0.85 r L :  (o.z 0.3s 0.4s 0.8 0.951
"=tTT T 4 tJu"o"=tt 2 3 4 5l

Q.2 (a) Discuss about Water Jug Problern using state space search (05)
You are given two jugs, a 4-litre one and a 3litre one. Neither have any measuring markers
on it. There is a pump that can be used to fill the jugs with water. How can you get exactly 2
litre of water into 4Jitre jug?

&) For following sets of fuzzy rclations, determin 
" 

F,ofr" using max-min composition rule. (05)

[o.s o.r  o.8l  [o q 0.2 o 5l
f r ,  (" ,  y) = |  I  0.6 0.4 |  and R"( v.z\= I  o.o 0.42 0.6 |' \ . J ]  

l  |  
' \ r ' ,  /  l  l- 's' 

L0 3 0.8 o.lj L0.7 0.e 0.45J
OR

Q.2 (.) For 2-2-3 feedforward neural ner'nvork, determine outputs if (05)

r r  r r  [ot0 ' ' lt={r l}; ,=l; o.s l '  '=lo.t o r IL  r  
L O . l  o . l l

tVhere, i, v and w are inputs, input layer to hidden layer weights and hidden layer to output
Iayer weight matrix. Assume linear activation function wherever needed.

&) Explain the different problems addressed by AI. (05)

Q.3 (^) Draw fuzzy control system block diagram and explain its working, (05)

0) Explain advantages and disadvantages of BFS and DFS algorithm. (05)

SECTION: II

Q.4 (t) Name different types of robotic grippers and explain working of vacuum gnpper. (05)

&) For three co-ordinate frames {1},{2} and {3}, find matrix R'? if given matrices are (05)

[o o _,-l 
[r o o _l

oi =lo, ol oj =lo 0.5 _0.86 1
Ll  0 0J [o 0.86 o.sJ
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Q.4 (")

&)

Q.5

Vt
I

Shoulder 1

e.S Consider RRR robot shown in Fig.1 to dedve fonvatd kinematic model. Assume link (10)

lengths to be 1,, l, and l, starting from 1" link. Dedve forwatd kinernatic model to determine

porition 
"rrd 

oii.rrt"tion of polnt located at the end of forearm with respect to base frame'

Do not multiplv matrices to obtain final model'
OR

OR
'i/hat does a redundant manipulator mean? Write configuration space of redundant

manipulatof. which are the applications of redundant manipulator?

There are rwo frames {O) ani {1}. Frame {1} is obtained by rotating frame {0} by 90'

w.t.to Y-axis. If a point oP = {5 0 0}1 is rotated by 90' w.r.to Z-axis of frame {0}, what

will be its co-ordinates in ftame {1} ?

Assuming suitable link parameters for following 2D planat RP robotic configuration

in Fig. 2 derive forward and inverse kinematics model'
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Q.6 (")

&)
Define robot and explain features of robots in detail'

Explain velocity propagation from link to link in serial rnanipulator,

,[Fig.2]
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