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READ TI-IE FOLLOWING INSTRUCTIONS CAREFULLY BEFORE ANSWERING
: - THE QUESTION PAPER. YOI TEPNORS
" The questmn paper has eight questlons
Answer five questions only.

a) A photographer has taken the xmagc below at. mght 0 correspcmds to black and 15 to
- white.- In: this image we can. recognize one. bright. house in the left (the pixel§ with gray
- levels >'8) and the moon on the right (the plxels with gray 1eve1 < 6 and > 2) We want to -
extractagoodlmageofthemoon. L empn e T ; R S R :
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R * Perform the hlstogram of thlS 1mage g . ,

I :'Demgn a pomt processmg lettmg the moon unchanged and transformmg the house
and the background to black. !

. - .lee the hlstograrn of the negatwe of the i 1mage transformed after b1

‘b) To add contrast to the image resultlng from a). ]I find the litiear pomt processmg that
" 'mapsthe gray levels on the moon ‘to cover the full range of 11ght mtenmtms ﬁom 0 to 15 v

2

Vision systems play a significant role in mdustry automatmn

a) Explain the advantages of adopting vision based systern to mdustnal apphcatlons

b) “Adoptmu of factory automatxon techmques must bc done in carcful marmer” Comrnent
on (his statement. . .

c) Bneﬂy explain archltecture of machme vision system mtegrated in to product assembly

line of a manufacturing environment.




d) Bﬁcﬂy explam the s1tuat10ns where Cid
- i. Human vision

il Machme vision PRSI 2
Pto\ndes more accurate and rehable results.

Q3 | | R

a) You are given 2 RGB colour image, the background of which is dark and he

- Propose a colour enhancement technique to improve the 'detz'u’ls'o__f ‘the imag;
minimum effects on the appearance on the colour components. S

"-“fA;fter enhancement the unage is converted to a 256 gray levels 1mage.
~ that wﬂl allow you to colour those plxels from gray levels g to go in oonstant '

keepmg ‘the remaining gray leVels unchanged

i

b). Cons1der a hlgh-speed 1mag1ng techmque to measure the speed of a bullet in 1l gl

method involves the use of a flash that exposes the immaging surface of a TV cam

i sec. The: bullet is:2.5-cm long and-1:cm wide;iand its range-of speed- is* 750_.2

- The' CCD camera will:'produce ‘an ‘image ‘in” which :the  bullet ‘occupies 10

:f’honzontal resolution: The resolution of the SENsor array ig 256 by 256: Determine

The physn:al dimensions of the 1mage frame; and hence the' dJstan'ce-‘betwe'en._pL
cmjplxel) SR g >

ii. The rnaxunum value of the flash exposure tlme T that wdl ensure that the bl

: motlon does not exceed one: plxel (1 €. the bullet should not trave] rnore than one

. durmg exposure) R R SR
iii. The minin umber of fram"és per second that would have to be tal(en in

t two complete 1mages of the ;b liet are obtamed throngh th

guarantee that at leas! |
travel more than half of 1

. of view of the camera. [Hlnt the bullet should not,
" image frame per second].

Q4
. -An engineer is asked to inspect a certain class of images generated by-_a_:rnaohine vision
'_'-He has dec1ded to use, digital image. enhancement and has examined a set of represe_n_
images. He has found the following problems: o '
i, Bright and isolated dots are of no interest;
ii. Lack of sharpness; ‘
il Insufﬁment contrast in sorne 1mages _
"Shtfts 1n the average gray- level value frorn a pre-deterrmned value _
se problems and then colour in constant red all gray levels between
while keeping normal tonahty in the rernammg gray leyels
steps that the englneer can follow to achxeve the desued goal

v,

He w1shes to correct thes
_‘gwen band between I and Ip,

" Propose a sequence of processmg



_oposz

A micro robot 1§ controlled basad on V15ua] lnformatlon captured from an optical rmcroscope
This rmc:roscope is equipped with a lens of 9 mm focal length, and has a rectangular 8. Smm X
6.6mm CCD sensor array W1th 768 X 493 plxels The frame rate 1s 30 frames/seconds and ‘the
magnification is S0. _ : ‘
- @) What is'the size (in mlcrons) of one pu{el on the object plane? At which distance of the
| image are the objects sharp? Can an object with width 10 microns be seen completely
sharp if a f-stop of 16 is used? (explain). If the ob_]ect is not sharp, how can the system be
modified to make it entirely sharp'l Explam e
'b) You know that an objact has a 10 microns long straight edge The error on this edge can
be computed as. L '

i.. Atleast one plxel or

il Corrcsponds to significantly less than 1 pixel? Explam
What is your answer when the edge is only 1 micron?

QG

You have been assi gned to develop a robot—vxsmn system to automaucally plck—up postal parcels.

The parcels, all of the same size (40x30x15 cm) are placed on a conveyer belt moving at 20

cm/s. The camera used in tracking the parcels has a frame rate of 30 frames/second. In addition,

for a successful pick-up action, the robot controller requlres that a parc:e.l should be located with

a precision of at least 3 mm. o =

a) Can the robot grasp the parcels successfully'? Explam If the answer is no, what
solution can you propose to modlfy the 1nstal]at1on and what is the best solution?

b) Which kind of" camera and hghtmg would you use to make the system as simple as
possible? Jusufy your answer, If some parc:els have different dimensions, what kind’
of 1i ghtmg would you use? Exp]am. ‘ '

Q7
a) What is image compressmn'? _
. b) Describe Huffman encoding and Huffman decodmg
- c¢) Explain two types of JPEG image compression.: .
d) Describe about interpixel redundancy and psychovisual redundancy.

a) Explam about image thresho]dmg _ : - :
b) ‘Compare and contrast global thresholding and local thresholdmg
c) Describe optimal thresholding.

-- END --




