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S.E. (Roboticsand Automation)
COMPUTER GRARHICSFOR ROBOTICS
(2019 Patter n}-{Semester-1V) (211512)

Time: 2¥%2Hour] [Max. Marks: 70
Instructions to the candidates:

1) Neat diagramsmustbe brawn wherever necessary.

2) Figurestotherightside indicate full marks.

3) Useof,caleulator i's allowed.

4) Assuingguitable data if necessary. )
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Q1) @ Forthefollowing data, use Lagrange method to detesiviiney at x=4 onacurve
which isgenerated by using 4 datapointshaving fc;ﬂowi ng co-ordinates[9]

x“12| 3| 8] 10 v’\
) ,
y |[1] 7| 5] 9 Q7
b) A point(4,2,1) isrotated by 45°usig e quaternion coincident with y axis.
Determine the transformed Boétionbf the point. [8]
(AN OR

Q2) @ Withsuitable exampl éexplal n any two methods of 2D interpolation.[8]

b) For the data given bel ow{use inverse distance weighting method t0
determine zat'x=3and y=12 9]

x | 11415 |8
y | 1210 11 /14
7z ) 1~{5 | 496

Q3) a) . A linewithend point (3,2,0) and (4,1,0) issimultangousty.ievol ved about
x-axis by 360° and translated along x-axis by, 50 units 0 generate sweep
surface. Obtain the point on this sweep ‘surface for t=0.4 and s=0.1.
Where t is parameter for line and s is{aranieter for revolution and

trandation. [10]
b) What are B-spline curves? How the geometric continuity is determined
for B spline curves? [7]

OR



Q4) a)

b)

Q5) 8

b)

Q6) a)
b)

Q7) a
b)

Q8) a)
b)

Obtain x-y co-ordinates of a point 60 cubic spline curve at parameter
value t=0.3 considering control painits as (4,6), (6,2), (10,7) and (12,6)

for second segment. [10]
Determine the point of Bezigr eurve at t=0.6 for three control points: P,
(2,3), P(6,5), P, (81) [7]

Determine thepoint-of’intersection of the line AB having endpoints: A

(2,1,-4) and.B' (1,3, 2) with planex + 4y —-z=8 [10]

What is analytiC\geometry? Explain its application in robotics. [8]
OR '

Write noteon : Intersection of acirclewith astrai ghE fine. [10]

DeterrrinetheanglebetweenalineL=i—j +3k andipfanex +2y—-3z=10
7 [8]

2N\
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P
Show that the multiplication of b@ s'blades g,ande,is—e,. [9]

Demonstrate with example, the %uH praoluct of 2 vectorsin 3 dimensiona
space. - \ [9]

€ AH.0R
Write a note on ref] ect/rpﬁ vector and discuss its applications. [9]
Obtain the table'containing a| basis bladesin 3 dimension. [9]
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