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Robotics and Computer Vision
Full Marks : 100

Time : Three hours
Tlte figures in the margin indicate fail marks for the questions,

Answer any Jive questions.

I Answer the followinp onesfinns.
a)

ru
l Fill in the btanks

i iit) lsorropic is a _..ulirg. 
-I 1l,r) Ifthe levet ofdisorder, thenEntropy

I lt? A. topologicatproperty of digiral images is nor based on the

I 1"1 Ptxels cary information about the _of a particulur lo"utio, in th. image.

i I:l ]::,:l-r**r mean the iffiua properties of an image.
J 
(vu, rasslve serlsors rely on the

| 
{viii) se,sor carrses robot to rnir* ulffithat is actua,y present, known asI 1ix; 

-se,sors 

provide disjoint tipes of information rb"r; ;;;rr;(x) Ser-rsor is a tvoe of Comnerino aanoi-_

lxl0: 0

b) True or False:
ur5.

(i) Revolut
(ii) when the DoF increases the computational complexity increases.(iii) Wren the DOF decreases then the flexibility increases.(iv) ln Revolute joints, d is the fixed variable.(v) ln prismatic joints, d; is the joint variable.(vi) Exteroception is a measurement of the position of the robot body or parts relativeto the layout of the envirorunent.
(vii) Redundant sensors are competing sensors. 

](viii) Structured lighr that is projectinfa known pattern on to a scene. I

ltrl A specular highlight is not irnportant in 3D computer graphics. I(x) Level2 means that Intruder defecfinn i. rho i-.-.^-r:^a^ --:-: I

1xl0:10

rnt[y ot me robot.

a) What are the lear:nin echpc f.-

b)
rSI

3

c) Describetffi u oetalls. 6

d) 1-along oX-axis & -6 unir along o/-"*ir. o"termine the new p".r. a*r, and b*y,, by

J

4

e)

bv ,,l ,rsl;;itdd;;;;;;;"r"#"' ,re veoror' v : rur + Zoi + l0k' which is rotated 4

3. a)
urag3'arn ano also all the.loints. 6



b) Derive the joint angles using inversa
and the infbnnation related to Links and angles are given below here:
Link 1 Lr, Link 1: L2, Jointl (Type R): 06 Join2 (TypeL): 02

t0

c) Draw and explain a rnodel diagram of sen.sing. 4

Mention all the parameters which are tt. a)
4

b) What are the two possible positioning errorffi 4
c) What is the irnportance of MTBF and M

availability, if the values of MTBF and MTTR are 36 and l2 respectively?
4

d) Dxplaln rne roDot celi layouts wrth the diagrams. 5

e) What are the three levels of safety sensoi systerns in robotics? J

). Writr slrort notes on the followittg (any Jbu)-. 4x5:20
a) Object Recognition

b) I-lybrid control architecture

c) uenavlr-Hartenberg (D-H) ltepresentation with parameters
d) Convolution-:l---
e) Five categories of training implerne,ta@

6. Differentrate between tlte following (arty fou\ 4x5:20
a) AL and AML motion statements

%

b) Metric and Topological properties of aigrtal rmages
c) Powelecl Ieadthrough and Mamral leadthrough
d) r raclliloltat lnctustnal robot and Autonomous robot
e) Lateral position error and angular error


