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Candidate are required to give their answers in their own words as far as practicable

Group-A (Very Short Answer Type Question) : R
1. Answer any ten of the following : [ 1x10=10]

() True or False: Morphologlcal operations, such as erosion and dilation, are prlmanly used for sharpening image
details. :

) True or False° The Prewitt operator is used for edge detection but is not sensitive'"to diagonal edges; _
0 “True or False K-means can be applied to time series data for pattern recognmon 2, N5 Ve
V) 4 True or-False: K-means can be used for both vector quantization and clustermg 2 Bl C P '.-.-f_ 2. 7%

W) TrUe or False: PCA can be applied to both numerical and categorlcal data’@y ~ G D7 I 7
<./ “True or False: Edge detection is‘an unsupervised learning techmque L > 5 T 24
(% (Vi) The Bayes classifier is a discriminative model that directly models theldeusron boundary between classes p % /

e _IVIII} True or; False ANNs can automatlcally learn and-adapt to extract discriminative features from raw data. /

% I{"?} True or; False ANNs can‘only perform pattern recognmon tasks when the patterns are predefined and labeled:".

- SO True or False The ﬁrst prmclpal component captures theYeEEPAmount of variance in the data. _
) ) True or False The Bayes classrﬁer assumes that features are conditionally mdependent given the class label.

}f"."l True or False The LoG operator is computatlonally faster than other edge detectlon methods like Canny

i '| 3 "X (j o .'. s “_ 4 2 '__.', . ?. 7 7 _‘l.ﬂ
o Group -B (Short Answer Type Questlon] s A T S e g,
: . Answer any three of the following : [5x3=15]
2. You have a bmary image with a resolution of 800 plxels by 600 pixels. In this image, there are 150,000 : [5].

white pixels (plxel value = 1) and the rest are black plxels (pixel value = 0). Calculate the percentage of -
white pixels in the image. -

-3." You have an 8- bit grayscale image, and you want to compute its histogram. The image has the followmg o "; -~ [5) -
pixel values: 100,120, 130, 140, 120, 130, 130 140, 150, 150, 160 Calculate the hlstogram for thrsrmage A%

: "--'_‘_showmg the. frequency of each plxel value.

‘What are opening and closmg operatlons and how are they used to process bmary tmages? A "5 v . 5] )
5. How does a small "K" value: rmpact KNN predictions compared to a large k" value? (o 2. 181
6. -Why are prmapal components orthogonal to each other in PCA, and what does this property 5|gnify'? o) [S]
’ U_ 'ff'Z;r Group-c (Long. Answer Type Queshon) p Ay a0’ & e i

T 7, Lo /; _ - Answer any three of the followlng '_ O B [15x 3 45]
' '_ 7: _'(a) Suppose you have the followlng data pomt_s ina two dimensional space (2, 3), (3 4) (5 6), (10 12} e [§] ,
Lot 4 (12 15), Perform K»means clustermg with’ I(-2 starting with the initial ‘cluster centrmds at (3 4) NP e,
' and (10 12)1’After one rterahon what are the updated cluster centrolds? Mo B AR A > 4p g

"',(b) Forfthe same datapomt perform K -means- clustenng with K=3, startmg with- the mma! cluster- < ” [8]r

: centrotds at (2 3) (5 6) and (10 12} After two rteratuons what are the updated cluster centr0|ds' Al
foreacjmcluster'? 405 7., Y. 2 25 oty L L8 e 2, -_._'.'_‘/;_‘_
, (c}:Epraln the notlon of Iocal ophma |n K—means clusterlng How can you rmprove the chances of\"--.-, N ) ]
1t ) ﬁndlng theglobal op’clmum solutlon'-’ A - Sy b, P S o b
3 {a) What is feature analysrs m the context of rmage processmg, and wh\,;r 1s it, |mportant? PN {3 .[.'3'.]'_'
K (b) Descrlbe the dlfference between glohal and Iocal features ll'l |mage analy51s Prov:de examptes of [3]
each b 8 U G A e T ey Ay g T 0, 4
..‘_".,ic) How can1 the Euler number be used to drsnngmsh between dn‘ferent types of shapes? Pro\nde 5 [3] ;
? examples L g IR " 2 SO g T R T ; : - 77

J

d How can a htstogram help |n 1mage segmentatlon and object recognmon tasks?
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'/ (e) In shape analysis, what are some commonly USed shape descnptors, and how do they help m /‘
ha‘racterlzung objects in images? U “A 28 %G - I - »7 ,_ Loy A "

/

world applications?

(b) What is the primary purpose of the "backpropagahon" algonthm m tralnlng neural networks? )4
(c) What is the role of activation functions in ar‘nﬁc;al neural networks and why are they necessary

; ? - Wiy
10 (a) Explain the key characteristics that make a point in-an image a "corner" accordmg to the Harrigw‘@ '-[-‘ij{
corner detection algorithm. 00 )

(b) Describe the steps. involved m the Harns corner detectron process, mcludmg the’calculatlo
Harns corner response. o’ B AINC) B g, Oy A

(c) Gwen a small 3x3 image region W|th plxel mtensm/ values._ :

(10045010074, 4 &1 o4 202" 0, 0, 4

.2, ?150,2004150]:."7, 2, U, 0F |
Calculate the Harris corner response at the central pixel (200) usung 2 1% cornerf defect:on i/ % 4, ";, f
formula: Dl e A, Lr i : 1, ":7 // CRIRG

- NI 2 70,0, 1y g
[ R=det(M)-k* (trace(M))'\z b 9 /‘?-,é.,‘f‘-":,-(':
k=004 s BCIIANGE 7, PN B I
, @ Y AN %,
11 (a) Explam the key steps mvolved in the Canny edge detectron algo a1 _ of Hug 2% _'[;;g__I’,‘
_(b) What are the main parameters.in'the Canny’ edge detecho_%&f, i fst!ch as the ﬁrgh a_nd [51

e Fa o

. ,'ﬂ-‘-' thresholds, and how do they aﬁ’ect the detectlon of edges?r-

-_I,'“'-r‘ (c) How does non- maxrmum suppressron contrlbute to the e
y " what does it aim: to achleve? D “ X

‘.(',.ﬂr _’f/

¢

.’ ',

/." -’r

'I_ﬁdge deter.:tron. How does it help m
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