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Sub: | Computer Graphics and Visualization Sub Code: | 18CS62 ‘ Branch: ‘ CSE
Date: 8/7/2022 Duration: ‘ 90 mins ‘ Max Marks: ‘ 50 | Sem/Sec: 6 AB,C OBE
Answer any FIVE FULL Questions MARKS | CO |RBT
1 Discuss the transformation between color spaces in computer Graphics. Explain the Specular [10] coal L2
Reflection and the Phong Model.
2 Elz%lraillgrrfhe general classification of Visible surface detection and elaborate the Z-buffer [10] coal L2
3 What are the different classes of logical input? List and explain the input modes with suitable
- [10] CO5| L1
block diagram.
4 Explain the definition and execution of Display List. Write a suitable code snippet to define a
: . [10] CO5| L3
display list to create a red square.
5 Demonstrate how an event driven input can be performed for a keyboard and mouse device. [10] CO5| L2
6 Explain Bezier spline curves with their properties. [10] CO5| L2
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applications of Computer Graphics
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graphics primitives and attributes.
[llustrate Geometric transformations on
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co3 both 2D and 3D objects. 3
Understand concepts of clipping and visible
CO4 | surface detection in 2D and 3D viewing, 3,4 21212 - - - - - e
and Illumination Models.
CO5 DeS|g_n and implement interactive OpenGL | 1,2,3,4, 33 33 2 « -« - o 99 3.
graphics programs. 5
COEE'\\I/II-EI—II_VE REVISED BLOOMS TAXONOMY KEYWORDS
L1 List, define, tell, describe, identify, show, label, collect, examine, tabulate, quote, name, who, when, where, etc.
L2 summarize, describe, interpret, contrast, predict, associate, distinguish, estimate, differentiate, discuss, extend
L3 Apply, demonstrate, calculate, complete, illustrate, show, solve, examine, modify, relate, change, classify,
experiment, discover.
L4 Analyze, separate, order, explain, connect, classify, arrange, divide, compare, select, explain, infer.
L5 Assess, decide, rank, grade, test, measure, recommend, convince, select, judge, explain, discriminate, support,
conclude, compare, summarize.
PROGRAM OUTCOMES (PO), PROGRAM SPECIFIC OUTCOMES (PSO) CORLF;E/LEALTS'ON
POl | Engineering knowledge PO7 Environment and sustainability 0 No Correlation
PO2 Problem analysis PO8 Ethics 1 Slight/Low
PO3 Design/development of solutions PO9 Individual and team work 2 Moderate/ Medium
PO4 Conduct investigations of complex PO10 Communication 3 Substantial/ High
problems
PO5 Modern tool usage PO11 Project management and finance
PO6 | The Engineer and society PO12 Life-long learning
PSO1 Develop applications using different stacks of web and programming technologies
PSO2 Design and develop secure, parallel, distributed, networked, and digital systems
PS03 Apply software engineering methods to design, develop, test and manage software systems.
PSO4 Develop intelligent applications for business and industry




Internal Assessment Test 3 — July 2022

Solution
Sub: | Computer Graphics and Visualization Sub Code: | 18CS62 ‘ Branch: ‘ CSE
Date: 8/7/2022 Duration: \ 90 mins \ Max Marks: \ 50 | Sem/Sec: 6AB,C OBE
Answer any FIVE FULL Questions MARKS | CO
1 Discuss the transformation between color spaces in computer Graphics. Explain the Specular

Reflection and the Phong Model.

Specular Reflection and the Phong Model
" The bright spot, or specalar reflaction, that we can ses on a shiny surface is the result of
total or near total, reflection of the incident lizht in a concenirated region around the

specular-reflection angle.
*" The below Sgure shows the specular reflection direction for a pesition on am illuminated
sarfacs
L. ¢ oom
i ca T .

1. N represenfs: unit pormal surface vector The specular reflection angle equals the angle of
the incident light, with the two angles measured oo opposite sides of the unit nammal
surface vector N

1. FRrepresents the unit vector in the directson of ideal specalar reflection,

3. L is the unit vector directed toward the point lisht source, and [10] Co4

4. 'Vis the unif vector pointng to the viewsr fomthe selected surface position

v Amngle @ is the viewing angle relative to the specular-reflection direction B
" An empirical model for caloulating the specular reflecton range, developed by Phong

Bud Tueng and called the Phong specalar-reflection model or simply the Phon G
model, sefs the intensity of specular reflaction propertional to cos™ @
v Angle @ can be assigmed valoes in the range O fo 90, 5o that cos @ varies Som Ote 1.0

" The value assigned fo the specular-reflection exponent as is determined by the fype of
surface that we want to display.

+" A very shiny surface i3 modeled with a large valoe for as (say, 100 or mess), and smaller
vahaes (down i 1) are used for duller surfaces.

" For a perfect reflector, sz is infinite. For a rough surface, such as chalk or cindarblock, ns

&5 assizned a value near 1.
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2 Explain the general classification of Visible surface detection and elaborate the Z-buffer
algorithm

* We can broadly classify visible-surface detection algorithms according to whether they
deal with the object definitions or with their projected images.

*  Object-space methods: compares objects and parts of objects to each other
within the scene definition to determine which surfaces, as a whole, we should
label as visible.

* Image-space methods: visibility is decided point by point at each pixel position [10] CoO4
on the projection plane.

«  Although there are major differences in the basic approaches taken by the various visible-
surface detection algorithms, most use sorting and coherence methods to improve
performance.

» Sorting is used to facilitate depth comparisons by ordering the individual surfaces in a
scene according to their distance from the view plane.

»  Coherence methods are used to take advantage of regularities in a scene




Depth - Buffer Algorithm:

1. Initialize the depth buffer and frame buffer so that for all buffer positions i, v,
depthBuff (x. v) = 1.0, frameBuff (x. v) = backgndColor

. Process each polvgon in a scene, one at a time, as follows:

]

* For each projected x, 1/ pixel position of a polvgon, calculate the depth z (if notalr
known).

+ If - = depthBuff (x. v). compute the surface color at that position and set

depthBuff (x, v) = z. frameBuff (x, ¥) = surfColor (x, ¥)

Afrer all surfaces have been processed, the depth buffer contains depth values for the visible

surfaces and the frame buffer contains the corresponding color values for those surfaces.

%* Given the depth values for the vertex positions of anv polvgon in a scene, we can
calculate the depth at anv other point on the plane containing the polvgon.
o At su.rt}lce position (x, 1), the depth is calculated from the plane equation as

—Ax—By-—-D
C

=
%+ Ifthe depth of position (x, 3/ has been determined to be z, then the depth z° of the next

position (x + 1, ) along the scan line is obtained as

_ —Ax4+1)—By-D

** Theratio —4/C is constant for each surface, so succeading depth values across a scan
line are obtained from preceding values with a single addition.

% We can implement the depth-buffer algorithm bv starting at a top vertex of the polvgon.

*» Then, we could recursively caleulate the x-coordinate values down aleft edge of the
polvgon.

#* The x value forthe beginning position on each scan line can be calculated from the

beginning (edge) x value of the previous scan line as

where m is  the slope of the edge (Figure  below)

%+ Depth values down this edge are obtained recursively as

A/m+ B

f:
z4 C

%+ Ifvweare processing down a vertical edge. the slope is infinite and the recursive

calculations reduce to
I3 + B

2=z4 =

C

%+ Oneslight complication with this approach is that while pixel positions are at integer (.

1) coordinates, the actual point of intersection of a scan line with the edge of a polvgon
mav not be.
%+ Asaresult, it may be necessary to adjust the intersection point by rounding its fractional

part up or down, as is donein scan-line polvgon fill algorithms.

<+ An altemative approach is to use a midpoint method or Bresenham-tvpe algorithm for

determining the starting x values along edges for each scan line.




What are the different classes of logical input? List and explain the input modes with suitable
block diagram.
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Request

Figure: Event-mode model

Trigger Measure Program
process Trigger process
Measure
Figure: Request Mode
Sample
Measure E Pro
process
Measure
Figure: Sample Mode
Await
Trigger | Measure Event
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Event

Explain the definition and execution of Display List. Write a suitable code snippet to define a

display list to create a red square.
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Demonstrate how an event driven input can be performed for a keyboard and mouse device.
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Explain Bezier spline curves with their properties.

}

) -

s " {AW
— ~ g e
1— I

na nZuc'\ -Pmrr«_o—o\") ’

I

204N

Cot 1O Can

Raz.l:u. [n Ve AM{CW
-_—_'—,_____‘____{__.__—-—

r] KT JK |
r A Vo, Jrom 0 b n.
m’__}_ﬂ;__ruk—é—'u—éh‘&ﬂ D’”"ﬂ 2.
,bbxiﬁm j&(fm ﬁ/ ™) m[-cc\ fﬁo
e, 5 Dest -
2o P! :

xxxx

lgF?kd.!) 25 C[n,,l)a Cf—&)

_Mg@f —[w\rﬁm EEZL f) —-gqnslan Pé.mal

[10]

CO5




m(n A)LW, .

-*3 fmm[,“wﬁu{m o
W)= ‘Zx.‘ ELz,,m(u)

JL,O o e AR 2

| q&L_}_Lj EEr A N

T I - T

Pl i s T

Sz, fzfz,.,ﬁs)__w_
k.o )

—ﬂ"““?""‘”ﬂ"&“ wh/ﬁ%&w\lu (c;t:iu ,jmfs

sy fmi,a Pmu_ &&L_‘__._ﬁw_ﬂ.,__-

£ A\ T

/\\‘




} - — — i _
e v i st N ERE—

}‘ {”rmsau-, ('AA L&‘m:’ - e
(‘l’n.ﬂ = h-ff' ((A ,éi)_,_,,_._.au___ o

L >k [P

|
R-,,A.,Lb___&[;&&L‘n(a | s

LE%T/A\= (i-0) Btz

- REZ Luda . Akl

k- n-1

] L -

£l -nf +np .

P(D - =nPpd +abn -

A ﬁ‘ foe N
[ ( 5 ({\ sl s ;&LQ fL R
TMJ rm ng-f free  ond [W“( : e




