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llowed it

Answer all 3 (three) questions. Figures in the right margin indicate full marks of questions heress
" corresponding CO and PO are written within parentheses.

1. a) Using DDA based algorithm, generate the set of points to draw a line between the two points 6
(=3,-2) and (=9, ~4). (con
(o1

b) Derive the appropriate Bresenham’s algorithm to generate the set of points to draw aline 8 +6
b (0,0) and (3,9). Using your derived algorithm, generate the set of ~(C03)
points while showing the value of decision variable, d and the directional change in every ~ (P02)

step.
©) Can there be any ca the set of poi bya ithmwillbe 5
aDDA ithm? With dfor (o)
reasoning, justify your choice. ®02)
2. A robotic arm, made of inflatable rubber material, is linked in a kinematic chain as shown in
Figure 1. Asitis made of  each P tretchi y upto 1.5
times. The offset i

hof
are given in the Figure 1. Based on the given formation, answer the fllowing questions:
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Figure 1: Robotic arm layout for Question 2
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4) Consider the lst of transformations for each of the nodes given in Table 1 2
(con
Table 1: Kinematic chain of robotic arm for Question 2 (o))
-
Node _List of Transformations
node 0 Rotate clockwise by 190"

_hoded Rome Y

node 1 Rotate counter-clockwise by 90°
Scale up 1.2 uniformly

_ Scalewplxunomy
hode 2 Rotate counter-counter clockwise by 45°
Jmodse Rt o

Keeping the constraints in mind, derive the world coordinates of each of the nodes and the
actuator. Show necessary calculations in each stage.

Consider that all 1 des are removed and the 8
scale up via inflation anymore. N p . (con
A system, which given a target point in the world coordinate,can verify whether it would be - (r02)
\nder constrained or over constrained when attempting to reach by the robotic arm using
Inverse Kinematics (IK).

<

) What kind of difficultes may arise if direct world coordinate geometry s used instead of = >
Forward Kinematics (FK) and hierarchical modeling to calculate the transformations of the (€01
robotic arm? Explain with appropriate justification. (Po2)

3 1) A cuble Bézier curve, 7(1), is drawn using the four control points, (1,5), (3.1), (7.1, and 4+ 6
(7.3). Find out the 7(//), 7('/2. and 7(V/) points, both visually and mathematicall, using (€01
e Casteljau's algorithm. The visual calculation does not need to be accurate, but should _ (Fo1)
roughly match proportions.

1) Suppose you need to draw the cubic control polygon of the Bézier curve in Question 3.). 5 4 3
However, you are allowed to use only  single cubie B-spline curve to draw all the lines (0
in the polygon. A B-spline curve can pass through four or more points. With appropriate __ (£02)
Teasoning, describe how you may perform the drawing using a cubie B-spline curve. Along
with it, mention the sets of points for drawing the curve.

<) Witha prop p 7
helps in modeling complex geometry in computer graphics. con
oy

CSE 4551 Page 202



