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To ensure that the Diploma level Technical Education constantly matches the latest requirements ¢
technology industry and includes the-mlund personal development of students including social
concerns and to become globally competitive, technology led organization.

I/

To provide high quality technical and managerial manpower, information and consultancy services tc
the industry and community to enable the industry and community to face the changing technological &
environmental challenges.

We, at MSBTE are committed to offer the best in class academic services to the students and institut
to enhance the delight of industry and society. This will be achieved through continual improvement ir
management practices adopted in the process oicelum design, development, Implementation,
evaluation and monitoring system along with adequate faculty development programmes.

MSBTE believes in the followings:

1 Education industry produces live products,

Market requirements do not wait for curriculwmanges.

Question paper is the reflector of academic standards of educational organization.
Well-designed curriculum needs effective implementation too.

Competency based curriculum is the backbone of need based program.
Technical skills do need supportldé skills,

Best teachers are the national assets.

Effective teaching learning process is impossible without learning resources.
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Computer Graphics (313014)

Preface

The primary focus of any engineering laboratory/ field work in the technical education system is to
develop the much needed industry relevant competencies and skills. With this in view, MSBTE
embarked on this innovat i v edploiKapro§ammedwth octcome i ¢

base education as the focus and accordingly, relatively large amount of time is allotted for the practics
work. This displays the great importance of laboratory work making each teacher; instructor and studer
to realize hat every minute of the laboratory time need to be effectively utilized to develop these
outcomes, rather than doing other mundane activities. Therefore, for the successful implementation ¢
this outcomebased curriculum,-every practical has beendesigned s er ve as a Ovehi
industry identified competency in every student. The practical skills are difficult to develop through
6chal k and dustero6 activity in the classroom

development eam designed the practicalds to focus ¢
practice of conducting practical 6s to O6verify

This laboratory manual is designed to help all stakehqgldesgecially the students, teachers and
instructors to develop in the student the-gpetermined outcomes. It is expected from each student that
at least a day in-advance, they have to thoroughly read through the concerned practical procedure tt
they will do the next day and understand the minimum theoretical background associated with the
practical. Every practical in this manual begins by identifying the competency, industry relevant skills,
course outcomes and practical outcomes which serve as adedyptont for doing the practical. The
students will then become aware about the skills they will achieve through procedure shown there an
necessary precautions to be taken, which will help them to apply in solvingaddiproblems in their
professionAlife.

This manual also provides guidelines to teachers and instructors to effectively facilitate-stundergd

lab activities through each practical exercise by arranging and managing necessary resources in orc
that the students follow the procedsrand precautions systematically ensuring the achievement of
outcomes in the students.

This course provides an introduction to the principles of Computer graphics. In particular, the course
will consider methods for object design, transformation, soamersion, visualization and modeling of

real world. The .emphasis of the course will be placed on understanding how the various elements th
underlie Computer graphics (algebra, geometry, algorithms) interact in the design of graphics software
systems ad also enables student to create impressive graphics easily and efficiently.

Although all care has been taken to check for mistakes in this laboratory manual, yet it is impossible t
claim perfection especially as this is the first edition. Any suchemod suggestions for improvement
can be brought to our notice and are highly welcome.

Maharashtra State Board Of Technical Education i
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Program Outcomes(POs) an Program Specific Outcomes (PSOs)
to be achieved through the Prac

PO1. Basic and Discipline specific knowledge: Apply knowledge of basic
mathematicsscienceand engineeringundamentalsand engineeringspecialization
to solve the engineeringroblems.

PO2.Problem analysis:Identify and analysevell-defined engineering problems
using codifiedstandardmethods.

PO3.Design/ development of solution®esign solutions for welllefined technical
problemsand assistwith the designof systemscomponentr -processeso meet
specified needs.

PO4.Engineering ‘Tools, Experimentation and Testing: Apply. ‘modern
engineering toolsand appropriate technique to conduct standard tests and
measurements.

POS5.Engineering practices for society, sustainability and environment: Apply
appropriate technology in context of society, sustainability, environment and
ethicalpractices.

PO6.Project Management: Use engineeringmanagemenprinciplesindividually,
asateam member or a leader to rage projects and effectivetpmmunicateabout
well- defined engineeringactivities.

PO7.Life-long learning: Ability to analyse individual needs and engagein
updatingin the contextof technologicalchanges.

Program Specific Outcomes(PSOs):

PSO1. Modern Information Technology:Use latest technology for operation and application
of information.

PSO2. Information Technology ProcessMaintain the information process using modern
information and communication technologies

Maharashtra State Board Of Technical Education ii
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Practical- Course Outcome matrix

CourseOutcomes(COs)
a. ManipulateVisualandGeometrianformationof Images.
b. Develop programs i€ applying standard graphics algorithms.
¢ Perform and Demonstrate basic and composite graphical transformations on given o
d. Implement various Clipping algorithms.
e. Develop programs to create Curves.
ﬁlg Title of the Practical CO1 | CO2 | CO3 | CO4 | CO5
*Write a C program to draw various
1 | graphics objects (Pixel, Circle, Line, 5
Ellipse, -Rectangle, Triangle, Polygon)
using graphics functions
2 | *Write a C program to draw line using 5
DDA algorithm.
3 | Write a C program to draw line using 5
Bresenhamés al gori
4 | *Write a C program to draw circle using 5
Bresenhamdés al gori
5 | *Write a C program for Flood fill 5
algorithm of polygon filling.
6 |Write a C program for Boundary fill E
algorithm of polygon filling.
7 | *Write a C program for 2D Translation 3
and Scaling.
8 | 8 Write a C program for 2D Rotation. a
g [*Write a C program for 2D Reflection 3
and Shear.
10 | *Write a C program for 3D Translation &
and Scaling .
11 | Write a C program for 3[Rotation. a
12 | *Write a C program for Line Clipping 3
using CoherSutherland algorithm.
13 | Write a C program for Line Clipping 3
using Midpoint Subdivision algorithm.
14 | Write. a C program for Sutherland ~
o a
Hodgeman Polygon Clipping.
15 | Write a C program for Bezier Curve. a

141

Marked Practical (LLOs) Are mandatory.

Maharashtra State Board Of Technical Education
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Industry / Employer ExpectedOutcome

Theaim of this courseis to attainfollowing Industryldentified Competencythrough
various Teaching Learning Experiences:6 Dev el o p progr ams using
C 0 n c eapetexpécted to be developed in you by undertaking the practical of this
laboratory manual.
1. Draw variouggraphics objects.
Design CADCAM software.
Design Game.
Design Animation.

a kw0

Perform 2D and 3@ansformation.

Maharashtra State Board Of Technical Education iv
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Guidelines to Teachers

1. Forincidental writing on the day of each practical session every student should maintain
a dated logbook for the whole semester, apart from this laboratory manual, which s/he has to
submit for assessment to the teacher in the next practical session.

Teaches should give opportunity to students for handsafter the demonstration.

Assess the skill achievement of the students and COs of each unit.

Explain prior concepts to the students before starting of-each experiment.

a k~ 0N

List of few sample questions for ssEnce. Teachers must design more such questions to

ensure the achievement of identified CO.

6. Teacher should ensure that the practical skill and competencies are developed in the

students after the completion of the practical exercise.

7. Teachermayprovel addi ti onal knowl edge and skills
covered in the manual but are expected from the students by the industries.

8. Teacher may suggest the students to refer additional related literature of the Technical

papers/ Referencéooks/ Seminar proceedings, etc.

9. Teacher shall assess the performance of students continuously as per norms prescribed by
MSBTE.

10. During assessment teacher is expected to ask questions to the students to tap their

Achievements grading related knowledgnd skills so that student can prepare while

submitting record of the practical focus should be given on development of enlisted skills

rather than theoretical knowledge.

Maharashtra State Board Of Technical Education \Y
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9.

Instructions for Students

Understand the purpose of practical and its implementation.

Student shall develop practical skills as expected by the Industries.

Listen carefully to the instructions given by the teacher about importance of relevant program
outcomes, relevant course ooimnes, practical significance, competency and practical skills,
practical outcome and the theoretical background during the practical session.

Write the answers of the questions allotted by the teacher during practical session.

Student should develop thabit of group discussion related to the practical, so that exchange
of knowledge/skills could take place.

Student shall attempt to develop related hamdskills to gain confidence.

Student shall refer technical magazines, websites related to trecfdbye course.

Student should develop habit to submit the practical, exercise continuously and progressively
on the scheduled dates and should get the assessment done.

Student should be well prepared while submitting the write up of the exercise.

10. Stucent should not hesitate to ask any difficulty faced during conduct of practical.

Maharashtra State Board Of Technical Education Vi



ComputerGraphics (313014)

Content Page

List of Practical and ProgressiveAssessmenSheet

Sr.
No.

Title of the Practical

Page

Date of
Perfor
mance

Date of
submiss
ion
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ment

marks
(25)

Dated
sign. of
teacher

Remark
(if any)

*Write a C program to
draw various graphics
objects (Pixel, Circle,
Line, Ellipse, Rectangle,
Triangle, Polygon) using
graphics functions

*Write a'C program to
draw line using DDA
algorithm.

Write a C program to
draw line using
Bresenhamos

al

16

*Write a C program to
draw circle using
Bresenhamos

al

23

*Write a C program for
Flood fill algorithm of
polygon filling.

30

Write a C program for
Boundary fill algorithm
of polygon filling.

37

*Write .a C program for
2D. Translation and
Scaling.

45

8 Write a C program for
2D Rotation.

53

*Write a C program for

2D Reflection and Sheatr.

61

10

*Write a C program for
3D Translation and
Scaling.

69

11

Write a C program for 3D
Rotation.

79

12

*Write a C program for
Line Clipping using
CohenSutherland

87
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| | algorithm.
Date Assess | Dated
ST Title of the Practical Page | of | c4F | ment | sign.of Rfr(ri}ar
No. Itie of the Fractica No Perfor sion marks | teache any)
mance (25) r y
13 Write a C program for 98
Line Clipping using
Midpoint  Subdivision
algorithm.
14 -
Write a C program for 106
Sutherland Hodgeman
Polygon Clipping.
15 Write a C program for 115
Bezier Curve.
Total
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Practical No:01 Write a C program to draw various graphicsobjects (Pixel, Circle,
Line, Ellipse, RectangleTriangle, Polygon)using graphics functions.

Practical Significance:
Understanding graphics programming in C is essential for developing applications that
requirevisual representation of data. This includes video games, simulations, and GUI
based applications.

Industry, Employer Expected outcomes:
1. Proficiency in using graphics libraries in C.
2. Ability to implement visual elements in software applications.
3. Understading of basic drawing algorithms.

[ll. Course Level Learning Outcomes:
ManipulateVisual andGeometricinformationof Images and Dev el - op progr a
C applying standard graphics .algorithms.

1. Apply graphics functions to create various shapes and objects.
2. Understand and implement fundamental drawing algorithms.
3. 'Develop problensolving skills related to computer graphics.

IV. Laboratory Learning outcomes:
LLO1.1Implement a C programsingdifferentgraphicsgunctions.

V. Relevant Affective Domain Related Outcomes
- Demonstrate patience and attention to detail when debugging graphics code.
- Show creativity in designing visual representations.

VI. Relevant Theoretical Domain Related outcomes(with Diagram if required):

Output Primitives: Output Primitives are basic drawing elements provided by
graphics libraries to create various shapes and text on the screen. These include points,
lines, polygons, and text. In C programming, particularly with libraries like graphics.h,
output primitives are esstial for creating graphical applications.

Text Mode:Text-Mode is a display mode that focuses on displaying text rather than
graphics. It allows you to manipulate and output text using various functions. This
mode is used primarily for textased applidions and console outputs. Below are
some key text mode functions:

Function Description

Display single - character at cursor position.v
clrscr();clrscr(); // Clears the screen

Positions the cursor at the specified coordinates (X
void gotoxy(int x, int y);gotoxy(10, 5); // Moves th
) cursor to column 10, row 5

Display single character at cursor positiad

clrscr()

gotoxy(int x, int

putch(char ch) putch(char ch); putch('A"); // Outputs the chégatA'
textcolor(int Sets the text color for subsequent text output.
color) void textcolor(int color);textcolor(RED);

Maharashtra State Board Of Technical Education 1
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Graphics Mode:GraphicsMode is a display mode that allows for the rendering of
graphical elements such as shapes, lines, and images. This mode is used for creating
visually rich applications like games and graphical user interfaces. Below are some key
graphics mode functions:

#include <graphics.h>: The header file must be included in every graphics
program.

initgraph(int *graphdriver, int graphmode, const char pathtodriver): Initializes
the graphics system, setting up the graphics mode and specifying the graphics driver to
beused.

closegraph()Closes the graphics system and deallocates any resources used by it, such
as memory and hardware resources.

putpixel(x, y, COLOR): Draws a single pixel at the specified (x, y) coordinates with
the given color.

line(x1, y1, x2, y2):Draws a line from point (x1, y1) to point (x2, y2)

circle(x, y, radius): Draws a circle with a specified radius centered at (X, y).
ellipse(x,y,start_angle, end_angle, x_radius, y_radiusdraws an ellipse centered at
(x, y) with specified radius and angles.

rectangle(left, top, right, bottom): Draws a rectangle with the tdeft corner at (left,
top) and the bottomight corner at (right, bottom).

drawpoly(number_of _points, points_array): Draws a polygon using an array of
points.

Sample Code:
#include graphics.h>

#include <conio.h>
void main()
{
int gd = DETECT, gm;
initgraph(&gd, &gm, "C\Turboc3\BGI");

putpixel(100, 100, WHITE); // Draw Pixel
line(150, 150, 250, 250); // Draw Line
circle(300, 300, 50); // Draw Cirde

ellipse(400, 400, 0, 360, 50, 25);// Draw Ellipse
rectangle(450, 150, 600, 300); // Draw Rectangle
/I Draw Triangle

line(200, 200, 250, 100);

line(250, 100, 300, 200);

line(300, 200, 200, 200);

/I Draw Polygon (examplgentagon)

int poly[] = {320, 150, 370, 200, 350, 250, 290, 250, 270, 200, 320, 150},
drawpoly(6, poly);

getch();

closegraph();

}

Maharashtra State Board Of Technical Education 2
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VII. Required Resources/apparatus/equipment with specification:

Sr. Name of

Resource Specification Qty. Remarks

Hardware:| Computer(i3if preferable
Computer| RAM minimum 2 Gb an

L System | onwards but not limited
As per batchE For All
, | Operating| Windows —~ XP/  Window . Size Xpe;'me”

System | 7/LINUX version 5.0 or later

Turbo C/C++ Versior8.0 or late
3. | Software ith DOSBOX

VIII. Precautions to be followed :
- Ensure the graphics library is properly installed and configured.
- Check for compatibility of the graphics library with the compiler.
- Handle errors and exceptions to avoid crashes.

IX. Procedure :
1. Setup Development Environment:
Install a C compiler and graphics library.
Configure the development environment to include the graphics library.
2. Initialize Graphics Mode in C:
#include <graphics.h>
int gd = DETECT, gm;
initgraph(&gd, &gm, "path");
3. Draw Graphics Objects:
Pixel: "putpixel(x, y, COLOR);"
4. Close Graphics Mode: closegraph();
5. Compile and Run the Program.

X. Resources used

ﬁg Name of Resource Specification
1 Computer System

with broad specifications

2. | Software

3. | Any otherresource used

Maharashtra State Board Of Technical Education 3
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Algorithm:
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Xl. Result :
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XIII. Practical Related Questions:
Note: Below given are few sample questions for reference. Teacheraist
design more such questions so as to ensure the achievement of identified
CoO.
1. What arethe advantages of using a graphics library in C?
2. How can you modify the code to draw a filled shape?
3. Explain the differences between vector and raster graphics.
(Space for Answer)
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XIV.. Excersize:
1. Write a program to draw following output

a @ c e
3 OO
b [ d g
% 50 b
— DVQ

2. Write a progranmo draw a line from pixel (50, 50) to pixel (200, 200).

3. Write a program to draw a circle with a radius of 100 pixels centered at (300, 300).
4. Write a program to draw an ellipse centered at (250, 250) wigldixis of 150 and-yadius
of 100.

(Space for-Ansver)
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XV. References/Suggestions for further reading: include Website. Link:

1. https://books.google.co.in/books?isbn=8184317379
2. https://math.hws.edu/eck/cs424/downloads/grapbimstinked. pdf
3. https://books.google.com/books/about/Computer_Graphics.html?id=XgAeEAAAQ
BAJ
4. https://www.freebookcentre.net/CompuScience/feeputerGraphicsBooks
Download.html#google_vignette
XVI. Assessmencheme
Performanceindicators Weightage
Procesgelated: 15Marks 60%
1. Debuggingability 20%
2. |Correctnessf Prograntodes 30%
3. |Qualityof outputachieved(LLOmapped) 10%
Product related: 10Marks 40%
1. |ICompletionandsubmissiorof practicalin time 20%
2. JAnswerto samplequestions 20%
Total 25 Marks 100%
List of Student /Team Members
1. €eéé. . ééeée. . eeé.
2. eéeé. . éee..ecé
3 ) eéeé. .  éée
4 eéeé eée. . éeé
r Dated Sign of
Process Product
Related(15) Related(10) Total(25)
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VI.

Practical No:02 Write a C program to draw line using DDA algorithm.

Practical Significance:
The Digital Differential Analyzer (DDA) algorithm is fundamental method in
computer graphics used for drawing lines between two points. Understanding and
implementing the DDA algorithm is crucial for various applications such as drawing
shapes, rendering images, and creating graphical user interfaces

Industry, Employer Expected outcomes:
This practical aims to develop the following skills:
Develop C programs to draw basic graphics objects.
1. Write syntax for graphics functions.
2. Set up graphicsdriver, mode, and directory to run graphics programs.
3. Compile Cprograms using Turbo C.
4. Debug and execute programs effectively.

Course Level Learning Outcomes:
Develop programs in C applying standard graphics algorithms, particularly focusing
on line drawing algorithms.

Laboratory Learning outcomes:
LLO 2.1 Implement C program tdraw line using DDAalgorithm

Relevant Affective Domain Related Outcomes:
- Demonstrate patience and attention to detail when debugging graphics code.
- Show creativity in designing visual representations.

Relevant TheoreticalDomain Related outcomes(with Diagram if required):
DDA (Digital Differential Analyzer) is a line drawing algorithm used in computer
graphics to generate a line segment between two specified endpoints. It is a basic
element in computer graphics. To drawiree] you need two points between which
you can draw a line. DDA is used for interpolation of variables over an interval
between start and end point. DDA are used for rasterization of lines, triangle and
polygons. They can be extended to nonlinear functisush as perspective correct
texture mapping, quadratic curves, and traversing pixel
In its simplest implementation for linear cases such as lines, the DDA algorithms
interpolates value in interval by computing for each xi the equationi=%j yi=yi-
1+1.

VII. Required Resources/apparatus/equipment with specification:

Sr. Name of R
Resourcd Specification Qty. Remarks
Hardware:| Computer(i3if preferable
1 Computer| RAM  minimum 2 Gb an
. System | onwards but not limited For All
- - - As per batc :
5 Operating | Windows XP/ Window S| Experimen
' System | 7/LINUX version 5.0 or later 12€ S
Turbo C/C++ Version 3.0 date
3.| Software | wjth DOSBOX

Maharashtra State Board Of Technical Education 9
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VIII. Precautions to be followed :
- Ensure the graphics library is properly installed and configured.
- Check forcompatibility of the graphics library with the compiler.
- Handle errors and exceptions to avoid crashes.
IX. Procedure :
Stepl:Start Algorithm
Step2:Read the input of the 2 end points of the line as ( x1, y1),(x2, y2) such that
x1 1=x2 and y1!=y2
Step3:Calculate dx = x2x1 and Calculate dy = y&/1
Step4.if abs (dx) >=abs (dy)
then step = abs (dx)
else
step._abs(dy)
Step5:xxinc=dx/step andyinc=dy/step
Step 6: x=x1=0.5 and y=y1=0.5
Step 7:for(kO;k<step;k++)
{
X=X+Xinc
y=y+yinc
putpixel(x,y,color)

}

X.' Resources used:

Sr.
No.

1.

Name of Resource Specification

Computer System
with broad specifications

2. | Software

3. | Any other resource used

Algorithm:

Maharashtra State Board Of Technical Education 10
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Flowchart:
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Xl. Result:
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XIII. Practical Related Questions:
Note: Below given are fewsample questions for.reference. Teachemnust
design-more such questions so as to ensure the achievement of identified
CO.
1. Define the term Rasterization.
2. Write slope intercept form of a line
3. Write advantage and disadvantage of DDA algorithm

(Space for Ansver)
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Exercise:
1. Give following values for every iteration of DDA algorithm to draw a line
from (3,4) to(6,8)
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2. Give following values for every iteration of DDA algorithm to draw a line

from (-5,-5) to(-12-12)
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XV. References/Suggestions for further reading: include Website. Link:

https://books.google.co.in/books?isbn=8184317379

https://math.hws.edu/eck/cs424/downloads/gicgiiooklinked. pdf

https://books.google.com/books/about/Computer_Graphics.html?id=XgAeEAAAQ

BAJ

4. https://www.freebookcentre.net/CompuScience/fCeeputerGraphicsBooks
Download.html#google_vignette

WwnN e

XVI. Assessmentcheme

Performanceindicators Weightage

Procesgelated: 15Marks 60%

1. Debuggingability 20%
2. |Correctnessf Prograntodes 30%
3. |Quality of outputachieved(LLOmapped) 10%
Product related: 10Marks 40%

1. Completionandsubmissiorof practicalin time 20%
2. |[Answerto sampleguestions 20%
Total 25 Marks 100%

List of Student /Team Members

1. e€éé. . éeé. . éée.
2 eéeé eee eéeé
3 e éé eéeé eéeé
4 é'clé eéé eéé
Marks obtained Dated Sign of Teacher
Process Product
Related(15) Related(10) | Total(25)
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PracticalNo:O3Wr i t e a C program to draw a | ine wu
I.  Practical Significance:

Bresenham'sne algorithm determines the points of adimensional raster that should be
selected to form a close approximation to a straight line between two points. It is commonly
used to draw line primitives in bitmap images. Bresenham's line drawing algosithm i
fundamental in computer graphics for drawing lines efficiently. It minimizes computational
overhead by using integer arithmetic, making it suitable for raster displays where lines need
to be rendered quickly.

II. Industry, Employer Expected outcomes:
This practical aims to develop the following skills:
Develop C-programs to draw basic graphics objects.
Write syntax for graphics functions.
Write and save a simple C program.
Set up graphics driver, mode, and directory to run graphics programs.
Compile Cprograms using Turbo C.
Debug and execute programs effectively.

agkrwnE

[ll; Course Level Learning Outcomes:
Develop programs in C applying standard graphics algorithms, particularly focusing on
line drawing algorithms.
1. Develop programs in C using standard graphigerghms.
2. Apply Bresenham's algorithm to create lines in graphics applications.
3. Understand and implement fundamental drawing algorithms.

IV. Laboratory Learning outcomes:
LLO 3. 1: | mpl ement a C program to draw a |

V. RelevantAffective Domain Related Outcomes:
- Demonstrate patience and attention to detail when debugging graphics code.
- Show creativity in designing visual representations.

VI. Relevant Theoretical Domain Related outcomes(with Diagram if required):

Bresenham's line algorithm determines the points of@mensional raster that should be
selected to.  form a close approximation to a straight line between two points. It is used
to draw straight line primitives-in bitmap images, utilizing only integdditeon,
subtraction, and bit shifting. It is an Incremental error algorithm and one of the earliest
algorithms developed in the field of computer graphics.

Consider a line with an initial point (x1, y1) and a terminal point (x2, y2) in device space.
Leteex =x2-x 1 and -gyWedefipe2the driving axis (DA)tobethexx i s i f |
X | >= | & -gqi,s ainfd |tdeeyly > | & x|. The DA is
algorithm and is the axis of maximum movement. Within the main loop aflgjogithm,

the coordinate corresponding to the DA is incremented by one unit. The coordinate
corresponding to the other axis is only incremented as needed.

Maharashtra State Board Of Technical Education 16
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VII. Required Resources/apparatus/equipment with specification:

VIII.

IX.

S N

Sr. Name of P
RESOUICE Specification Qty. |Remarks
Hardware:| Computer(i3iSpreferable), RAN
Computer | minimum 2 Gb and onwards |
1. System | not limited A For All
Operating | Windows XP/ Windows 7/LINU] S Pet Experimen
2. - batch Size
System | version 5.0 or later S
Turbo C/C++Version 3.0 or later wit
2. Software pospoX

Precautions to be followed :
Ensure the graphics library is properly installed and configured.
Check for compatibility of the graphics library with the compiler.
Handle errors and exceptions to avoidshes.

Procedure -

For

l i nes

| m]

O 1,

t he

Read the end points of the line and store left pointanytx
Plot (>, yo), the first point.

Cal cul at e

const ant2saexadx,,
Perform the following test for each,>starting at k = 0

aaayd,

if pk< 0, then next plotting point is %, yi) and Ra=P+ 2 ey  a
point to plot is (%+1, Yk+1) and R+1=P+ 2 aRyeex

Bresenhamos

nd

Repeat step 4 @e&x tivemslepe. For a | ine
X. Resources used:
Sg Name of Resource Specification
1 Computer System
" | with broad specifications
Software
3. | Any other resource used
Algorithm

Maharashtra State Board Of Technical Education
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Flowchart:
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Xl. Result :
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Note: Below given are few sample questions for reference. Teachensust
design more such questions so as émsure the achievement of identified CO.
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XIV. Exercise
1. Give following values for every iteration ofB r e s e n dgarthindo draw a line
from (3,4) t0(6,8)

dx dy step Xinc Yinc

2. Give following values for every iteration ofB r e s e n dgarithéngo draw a line
from (-6,:6) to(-14-14)
dx dy step Xinc Yinc

3.ImplementBr esenhamdés al gorithm to Draw I

(Space for Answer)

D
D
D
D
D
D
D
D
D
D
D
D
D
D
D

eeeeééeece

D
D
D
D
D
D
D
D
D
D
D
D
D
D

D
D
D
D
D
D
D
D
D
D
D
D
D
D
D

eeeeééeece

D
D
D
D
D
D
D
D
D
D
D
D
D
D

Maharashtra State Board Of Technical Education 20



Computer Graphics (313014)

s s 7 s 7

> o> o> D> D Dy D D D Dy Dy D D D Dy Dy D D Dy Dy D D Dy Dy D D Dy D
> > > D D Dy D Dy DD DD D D Dy Dy D D Dy Dy D D Dy Dy D D Dy D
> D D> D D D Dy Dy Dy Dy DD D D Dy D D D D D D D Dy D D D D D

> > > D D Dy D D D Dy Dy Dy D Dy DDy D D Dy Dy D D Dy Dy D D Dy D
> > > D D D D D D D D Dy Dy Dy Dy DDy D Dy D D D Dy D D D D D

> > > D D D D D D Dy Dy D D~ DDy D D D Dy D D D D D D D D D

> D D D D DD D D Dy Dy D D DDy Dy D D Dy Dy D D Dy D D D Dy D
D> D D D DDy D D D D D D D D DD D DDy D D D D D D D D D

> D D D D D D D D D D D D D D D Dy D Dy D D Dy Dy D D D D D

> D D D D D D D D D D D D D Dy Dy D D Dy D D D Dy Dy D D Dy D
D D D D D D D D D D D D D D D D D D Dy Dy D D Dy Dy D D Dy D
@ D D D D D D D D D D D D D Dy Dy D D Dy D D D Dy Dy D D Dy D
> > > D D DD D D D D D D D Dy Dy Dy Dy DD D D Dy Dy D D Dy D
> D> D> D Dy D D D D D D D D D D D D DDy D D D Dy Dy D D Dy D
> D D> D D Dy D D D D D D D D D Dy D D Dy Dy D D Dy Dy D D Dy D
> D> > D D> D D D> D D D D> D D D D D D D D D D Dy Dy D D Dy D
> D> > D D Dy D D D D D D D D Dy D D D D Dy D D Dy Dy D D Dy D
> > > D D D D D D D D D D D D D D D Dy D D D Dy Dy D D Dy D
o> o> o> D> D Dy D D D D D D D D D D D D Dy D D D Dy Dy D D Dy D
> o> > D D D D D D Dy Dy D D D Dy Dy D D D Dy D D Dy Dy D D Dy D
> D> D> D Dy Dy D Dy Dy Dy Dy Dy D D D D D D Dy D D D Dy Dy D D Dy D
> > > D D D D D D D D D D D D D D D Dy D D D Dy Dy D D Dy D
> D > D D D D D D D D D D D D D D D D D D D Dy Dy D D Dy D
> o> o> D> DO D D D D D D D D D D D Dy D DD D D Dy Dy D D Dy D
D D D> D D D D D D D D D> D D D D D D D Dy D D Dy Dy D D Dy D
> D> D> D D D D D D D D D D D Dy D D D Dy D D D Dy Dy D D Dy D
> D D> D D D D D D Dy D D D D D D D D Dy D D D Dy D D D Dy D
> D> > D D D D D D Dy Dy D D D Dy Dy D D Dy Dy D D Dy Dy D D Dy D
D D . D D D D DD DD D D D Dy Dy Dy D Dy D D D Dy Dy D D Dy D
D D D D> D D D D D D D D D D D Dy Dy Dy D Dy D D Dy Dy D D Dy D
> > D D D Dy D D D D D D D D Dy Dy D Dy Dy D D D Dy Dy D D Dy D
> D D> D D> D D D D D D D D D D Dy D D Dy D D D Dy Dy D D Dy D
> D D D D Dy D D D D D D D D DDy Dy Dy Dy Dy D D Dy Dy D D Dy D
> D DO D DDy D D D Dy Dy Dy Dy Dy Dy Dy Dy D Dy D D D Dy Dy D D Dy D
> > D> D D D> D DD Dy D D D D D Dy D D Dy D D D Dy Dy D D Dy D
> > > D D DD DD D D D Dy D Dy Dy D D Dy Dy D D Dy Dy D D Dy D
> D D> D D Dy D D D Dy Dy Dy Dy D Dy Dy D D Dy D D D Dy Dy D D Dy D
> o> > D D Dy DD D Dy Dy D DD Dy Dy D D Dy Dy D D Dy Dy D D Dy D
> > > D D D D D D Dy Dy D D D Dy Dy D D Dy Dy D D Dy Dy D Dy Dy D

-
-
-
(9]
(9]
(9]
(9]
(9]
(9]
(9]
(9]
(9]
(9]
(9]
(9]
(9]
(0]
(0]
(9]
(9]
(9]
-
-
(9]
N
-
-
-
-
-
-
-
-
-
-
-
-
-
-

s 7z 7z £ £z £ £ £ £ 9z £ £ £ £ £ £ 7 £ Z

e

s 7

e

D
D
D
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
D
(]
D
D
(]
(]
D
(]
D
D
D
D
D
D
D
D

s 7z 7z £ £z £ £ £ £ 9z £ £ £ £ £ £ 7 £ Z s 7

éééé

D
D
D
D
D
D
D
D

é é

D
D
D
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
(]
D
D
(]
(]

XV. References/Suggestions for further reading: include Welis. Link:
https://books.google.co.in/books?isbn=8184317379
https://math.hws.edu/eck/cs424/downloads/graphicshink&d.pdf
https://books.google.com/books/about/Computer_Graphics.html?id=XgAeEAAAQBAJ
https://www.freebookcentre.net/CompuScience/Feeepuer-GraphicsBooks
Download.html#google_vignette
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XVI. AssessmenBcheme
Performanceindicators Weightage

Procesgelated: 15Marks 60%

1. Debuggingability 20%
2. |Correctnessf Prograncodes 30%
3. |Qualityof outputachieved(LLOmapped) 10%
Product related: 10Marks 40%

1. |Completionandsubmissiorof practicalin time 20%
2. |Answerto samplequestions 20%
Total 25 Marks 100%

List of Student /Team Members

1. eeé. .  éée. . eéée.
2. eeé. .  éée. . eée.
3. eeé. .  éée. . eée.
4, eeé. . éée. . eée.
Marks obtained Dated Sign of Teachel
Process Product
Related(15) Related(10) Total(25)
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VI.

Practical No:O4-Wr i t e a C program to draw a circle

Practical Significance:
Bresenham’sircle drawing algorithm is a fundamental algorithm in computer graphics that
allows for the efficient and accurate rendering of circles. This algorithm uses integer
arithmetic to plot points of a circle, which enhances performance on raster displays by
avoiding floatingpoint calculations.

Industry, Employer Expected outcomes:
This practical aims to develop the following skills:
Develop C programs to draw basic graphics objects.
1. Write syntax for graphics functions.
2. Set up graphics driver, mode, agicectory to run graphics programs.
3. Compile C programs using Turbo C.
4. Debug and execute programs effectively.

Course Level Learning Outcomes:
Develop programs in C applying standard graphics algorithms.

1. Develop and implement programs in C using advancaphics algorithms.

2. Apply Bresenham's algorithm to draw circles in graphics applications.

3. Gain a deeper understanding of fundamental drawing algorithms. in computer
graphics.

Laboratory Learning outcomes:
LLO 4.1 Implement a C program to draw circle usBrgsenham's algorithm.

Relevant Affective Domain Related Outcomes:
- Demonstrate patience and attention to detail when debugging graphics code.
- Show creativity in designing visual representations.

Relevant Theoretical Domain Relatedutcomes(with Diagram if required):
The equation of a circle’x y? = 1, where (x, y) are the coordinates of the
center and (r) is the radius. To draw a circle on a computer, we can utilize algorithms like
the Bresenhamtrcle drawing algorithm or the midpoint circle drawing algorithm.

® @

Due to the discrete nature of raster displays, displaying a continuous arc is challenging.
Instead, we must select the nearest pixel position to complete the arc, resulting in an
approxmation of the desired curve. These algorithms efficiently plot points along the
circumference of the circle, ensuring that it is recognizable despite the limitations of raster
displays.
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Bresenhamés Circle Al gorithm

Bresenham's circle algorithm is bdsen the idea of determining the subsequent pixel
required to draw a circle. (x+1, y) is used to find the next pixel to draw the circle.

In the context of Bresenham's circle algorithffn)typically refers to the decision
variable used to determine the next pixel position along the circle.Similid)y,
represents the value of the decision variable at the symmetric position.Ast+iigry)

and (x+1, y1), they are the candidate pixelst are evaluated to determine the next
pixel position along the circle's circumference. The decision is based on choosing the
midpoint that is closer to the true circle

VII. Required Resources/apparatus/equipment with specification:

Sr. Name of -
Resource Specification Qty. Remarks
Hardware: | Computer(i3if preferable)
¢ Computer | RAM minimum 2 Gb an
. System on_wards but not limited . As per batc For A||
5 Operating | Windows XP/ Window Size Experimen
" | System 7/LINUX version 5.0 or later S
Turbo C/C++ Version 3.0 or la
2. | Software \ith DOSBOX

Precautions to be followed :

- Ensure the graphics library is properly installed and configured.
- Check for compatibility of the graphics library with the compiler.
- Handle errors and exceptions to avoidshes.

IX. Procedure :

1. Start
2. Declare x, y, r, D, xc, yc where (xc, yc) are center coordinates, x and y points to be plotted,

is the radius, D is decision factor.

3. Calculate decision parameter D as: Di£23* r)
4. Initialize x =0,y =r
5. Compute next pigls on circle based upon decision parameter
While x O vy
Plot (X, y)
if D<O,
thenD=D+4x+6
Else
D=D+4(x-y) +10
y=yl1
end if
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X=Xx+1
6. End

Sample Output of The Source Example:

X. Resources used

Sr.

NG Name of Resource Specification

Computer System

L with broad specifications

2. |'Software

3. | Any other resource used

Algorithm:
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Flowchart:
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XI. Result:
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XIII. Practical Related Questions:
Note: Below given are few sample questions for reference. Teachensust
desigh more such questions so as to ensure the achievement of identified CO.

1. Write equation for Circle.
2. Write algorithm to draw &vay symmetry of circle.
3. How the Value of Decision Parameter (d) is calculated. Explain with Example.

(Space for Answer)
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XIV. Excersize:

s

s

é

é

é

é

é

é

é

é

eeée

é

é

eeée

é

é

1. Calculate pixels for a circle with radius 10 usindr e s en hamo s

d

X

y

Plot(x,y)

N

Draw a ¢

o o> > > > D D O D D D D D D Dy Dy Dy Dy Dy D Dy Dy Dy D
o > > > D> D Dy DO Dy D D D Dy Dy Dy D DD D Dy Dy Dy Dy D
o > D> > D D Dy Dy Dy D D Dy DDy Dy DDy Dy Dy D Dy D Dy D
o > > > D> Dy Dy Dy Dy D D Dy D Dy Dy Dy D DN DN Dy Dy Dy Dy D
o > D> D> D Dy Dy Dy Dy D Dy Dy Dy DDy D Dy D DN D Dy Dy Dy D
o > D> D> D Dy Dy Dy Dy Dy Dy Dy D Dy Dy Dy Dy Dy DDy D Dy D D
o > > > D> Dy Dy Dy Dy Dy Dy Dy D D Dy Dy Dy Dy D Dy Dy Dy Dy D
o > D> > D> D Dy Dy Dy D D D D Dy Dy D Dy D D Dy Dy D Dy D
o > D> D> D Dy Dy Dy D D Dy Dy Dy Dy Dy Dy Dy D D Dy Dy Dy Dy (D
o > D> D> D Dy Dy Dy Dy DD Dy Dy Dy Dy Dy Dy D D D Dy D Dy D

(9]
(9]
(9]
(9]
N
N
(9]
(9]
(9]
(9]

D~ D~ (N (N D~ D~ (N D~ (D~ (N M- M- (N (N (N (N (N D~ M-~ ([N ([N Dy D~ D~

[N

r cl

o > D> D> D D D D D Dy D D D D Dy Dy Dy D D Dy Dy Dy Dy Dy

D~

D~ D~ (N (N D~ D~ ([ON (0N (ON D~ M- M- D~ (N M- M- (N D~ (N M-~ ([N D> (N ([N

[N

D~ D~ (N (N D~ D~ D D~ D~ D~ M- (N D~ (N (N (N (N D~ (N (D~ ([N D> D~ ([N

[N

e

D~ D~ (N (N D~ D~ (O (0N (N D~ M- M- (N (N (N (N (N D~ (N (PN ([N D> D~ ([ON

[N

Wi

t h

center (50, 50)

(Space for Answer)
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XV. References/Suggestions for further reading: include Website. Link:
1. https://books.google.co.in/books?isbn=8184317379
2. https://math.hws.edu/eck/cs424/downloads/graphicshoké&d. pdf
3. https://books.google.com/books/about/Computer_KicaphtmI?id=XgAeEAAAQBAJ
4. https://www.freebookcentre.net/CompuScience/feeputerGraphicsBooks

Download.html#google_vignette

XVI. Assessmencheme

Performanceindicators Weightage
Procesgelated: 15Marks 60%
1. |Debuggingability 20%
2. |Correctnessf Prograncodes 30%
3. |Qualityof outputachieved(LLOmapped) 10%
Product related: 10Marks 40%
1. |Completionandsubmissiorof practicalin time 20%
2. |[Answerto sampleguestions 20%
Total 25 Marks 100%
List of Student /Team Members
1. €Eéé. . ééeée. . eéeé.
2. eéeée. . éeé. . eéé.
3. eéé. . éecée. . eéeé. .
4. €eée. . eéeé..eé¢e.
Marks obtained Dated Sign of Teachel
Process Product
Related(15) Related(10) Total(25)
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VI.

Practical No:05- Write a C program for Flood Fill Algorithm of Polygon Filling.

Practical Significance:
A polygon consists of a series of connected line segments forming a closed shape. To fill
polygons with specific colors, you need to identify which pixels lie on the border of the
polygon and which pixels fall inside it.
The Flood Fill algorithm is a furainental technique in computer graphics used for filling
bounded areas with a specific color. This algorithm is widely used in various applications
such as paint programs, games, and image processing to color enclosed areas efficiently.

P T

Industry, Employer Expected outcomes:
This practical aims to develop the following skills:
Develop. C programs to draw basic graphics objects.
1. Write syntax for graphics functions.
2. Set up graphics driver, mode, and directory to run graphics programs.
3. Compile C programs usinburbo C.
4. Debug and execute programs effectively.

Course Level Learning Qutcomes:
Develop programs in C applying standard graphics algorithms.
1. Develop and implement C programs using standard graphics algorithms.
2. Apply flood fill algorithm for polygon filing in graphical applications.
3. Understand the principles of area filling algorithms in computer graphics.

Laboratory Learning outcomes:
LLO 5.1: Implement a C program for the Flood Fill algorithm.

Relevant Affective Domain Related Outcomes:
- Demonstratg@atience and attention to detail when debugging graphics code.
- Show creativity in designing visual representations.

Relevant Theoretical Domain Related outcomes(with Diagram if required):
The Flood Fill-algorithm begins at a specified seed point and examines neighboring pixels.
Instead of checking for a boundary color, it checks for a specified interior color and replaces
it with a new color. The algorithm can be implemented using a -fi@séd approach
(depthfirst search) or a quetlsased approach (breasdihst search). It can be applied using
either the 4connected or-8onnected region method.
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VIl.  Required Resources/apparatus/equipment with specification:
Sr. Nameof Specification Qty Remarks
Resource '
Hardware: | Computer(i3i5preferable),
1 Computer | RAM minimum 2 Gb and
. System on.wards but not.llmlted As per batc For A||
5 Operating | Windows XP/ Windows Size Experimen
" | System 7/LINUX version 5.0 or later S
Turbo C/C++ Version 3.0 or later
3. | Software \ith DOSBOX

VIIl.  Precautions to be followed :
- Ensure the graphics library is properly installed and configured.
- Checkfor compatibility of the graphics library with the compiler.
- Handle errors and exceptions to avoidshes.

IX. Procedure:
FloodHill(node,targetcolor,replacementolor):

1. If targetcolor is equal to replacemeaolor, return
2. If the color of node is not equal to targetior,return.
3. Set color of node to replacemertior.
4. Perform floodfill(one step to euth node, targetolor,replacementolor).
5. Perform floodfill(one step to north node, targetlor,replacementolor).
6. Perform floodfill(one step to west node, targedlor,replacementolor).
7. Perform floodfill(one step to east node, targmilor,replaementcolor).
8. Return
X. Resources used
S(r)' Name of Resource Specification
1 Computer System
" | with broad specifications
2. | Software
3. | Any other resource used
Algorithm:
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Flowchart:
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Xl. Result :
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XIII. Practical Related Questions:
Note: Below given are few sample questions for reference. Teachensust
design more such questions so as to ensure tehievement of identified CO.
1. Define Polygon.
2. Explain types of polygon.

3. List coordinates of neighboring pixel indnnected method for seed pixel with
coordinates(Xx,y).

4. List coordinates of neighboring pixel incbnnected method for seed pixel with
coordinates(Xx,y)

5. Explain insideoutside test of polygon.

(Space for Answer)
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XIV.  Exercise:
I. WAP to draw hexagon and fill hexagorthvpink color using flood fill algorithm with -8
connected method.
ii.. WAP to draw triangle(USING LINE FUNCTION) and fill hexagon with red.color using
flood fill algorithm with 4connected method.

(Space for Answer)
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XV. References/Suggestions for further reading: include Websit&ink:
1. https://books.google.co.in/fbooks?isbn=8184317379
2. https://math.hws.edu/eck/cs424/downloads/graphicstink&d. pdf
3. https://books.google.com/books/about/Computer_Graphics.html?id=XgAeEAAAQBAJ
4. https://www.freebookcentre.net/CompuScience/fCeeputerGraphicsBooks
Download.html#google_vignette

XVI. Assessmentcheme

Performanceindicators Weightage

Procesgelated: 15Marks 60%

1. Debuggingability 20%
2. |Correctnessf Prograncodes 30%
3. |Qualityof outputachieved(LLOmapped) 10%
Product related: 10Marks 40%

1. |Completionandsubmissiorof practicalin time 20%
2. JAnswerto samplequestions 20%
Total 25 Marks 100%

List of Student /Team Members

1 ééé ééé ééé
2 ééé é éé ééé
3 éeéeé. . éeeée é éé
4 ééé. . eéée ééé
Marks obtained Dated Signof Teachel
Process Product
Related(15) Related(10) Total(25)
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VI.

Maharashtra State Board Of Technica

Practical No:06- Write a C program for Boundary fill algorithm of polygon filling.

Practical Significance:

Industry, Employer Expected outcomes:
This practical aims to develop the following skills:
Develop C programs to draw basic graphics objects.
1. Write syntax for gaphics functions.
2. Set up graphics driver, mode, and directory to run graphics programs.
3. ~Compile C programs using Turbo C.
4. Debug and execute programs effectively.

Course Level Learning Outcomes:
Develop programs in C applying standard graphics algorithms

1. Develop and implement C programs using standard graphics algorithms.
2. ‘Apply Boundary fill algorithm for polygon filling in graphical applications.
3. Understand the principles of area filling algorithms in computer graphics.

Laboratory Learning outcomes:
LLO 6.1 Implement a C program ®oundary fill algorithm.

Relevant Affective Domain Related Outcomes:
- Demonstrate patience and attention to detail when debugging graphics code.
- Show creativity in designing visual representations.

Relevant Theoretical Domain Related outcomes(with Diagram if required):

Boundary fill algorithm information

Boundary fill algorithm picks a point inside that is a seed point of an object and starts to
fill until it-hits the boundary of the object. If bodary pixels are not reached, pixels are
highlighted and the process is continued until boundary pixel are reached.

The color of the boundary-and the color that we fill should be different for this algorithm
work.

In this algorithm, we assume that colortbé& boundary is the same for the entire object.
The Boundary Fill Algorithm.can be executed using two different connectivity methods:

4 - Connected boundary fill, 8- Connected boundary fill

Seed Poitnt
Seed Poitnt

4- Connected 8- Connected 37
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4- Connected boundary fill
This method fills pixels that are directly above, below, left, and right of the current pixel.

void boundary_fill_4(int x, int y, int boundary_color, int fill_color)
{

int current = getpixel(x, y);

if(current != boundary_colo&& current !=fill_color)

{

putpixel(x, y, fill_color);

boundary fill_4(x + 1, y, boundary_color, fill_color);
boundary_fill_4(x, y+ 1, boundary_color, fill_color);
boundary_fill_4(x- 1,y, boundary_color, fill_color);
boundary_fill_4(x, y 1, bowndary_color, fill_color);

}
}

8- Connected boundary fill
This method fills pixels that are directly above, below, left, right, and the four diagonal
pixels around the current pixel.

void boundary_fill_4(int X, int .y, int boundary_color, int fill_color)
{

int current = getpixel(x, y);

if(current = boundary_color && current != fill_color)

{

putpixel(x, y, fill_color);

boundary_fill_4(x + 1, y, boundary_color, fill_color);
boundary_fill_4(x- 1, y, boundary_color, fill_color);
boundary_fill_4(x, y + 1, boundary_color, fill_color);
boundary_fill_4(x, y 1, boundary_color, fill_color);
boundary_fill_4(x + 1,y + 1, boundary_color, fill_color);
boundary fill_4(x- 1, y- 1, boundary_color, fill_color);
boundary fill_4(x +1, y¥ 1, boundary_color, fill_color);
boundary fill_4(x- 1, y + 1, boundary_color, fill_color);
}

}

VII. Required Resources/apparatus/equipment with specification:

Sr. Nameof
Resource

Hardware: | Computer(i3iSpreferable),
Computer | RAM minimum 2Gb and

Specification Qty. Remarks

System on_wards but not_l|m|ted As per batc For A||
5 Operating | Windows XP/ Windows Size Experimen
" | System 7/LINUX version 5.0 or later S

Turbo C/C++ Version 3.0 or later
3. | Software \ith DOSBOX
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VIII. Precautions to be followed :
- Ensure the graphics library is properly installed and configured.
- Check for compatibility of the graphics library with the compiler.
- Handle errors and exceptions to avoid crashes.

IX. Procedure :
Step I Initialize the value of seed point seedx, seedy, fcolor, bcolor.
Step 2 Define the boundary values of polygon.
Step 3 check if the current seed point is of default color, then repeat the step3 and 5 til
boundary pixels reached.
Step 4 Change the defatutolor with fill color at the seed point
Step 5- Recursively follow the procedure with four neighborhood points.
Step 6 Exit.

X. Resources used

Sr.
No.

1.

Name of Resource Specification

Computer System
with broad specifications

2. | Software

3. | Any other resource used

Algorithm:
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Flowchart:
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XIII. Practical Related Questions:
Note: Below given are few sample questions for reference. Teachensust
design more such questions so as to ensure the achievement of identified CO.
1. Compare 4 connected and 8connected method to fill polygon.
2. Give Differencebetween flood fill and boundary fill.
3. ldentify type of polygon in following diagram.

(Space for Answer)
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XIV.  Exercise:
iii. “"WAP to draw Pentagon and fill it with red color using boundary fill algorithm with 8
connected method.
iv. WAP to draw trapezoid and fill it with blueolor using boundary fill algorithm with 4
connected method

(Space for Answer)
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XV. References/Suggestions for further reading: include Website. Link:
1. https://books.google.co.in/fbooks?isbn=8184317379
2. https://math.hwedu/eck/cs424/downloads/graphicsbdioked. pdf
3. https://books.google.com/books/about/Computer_Graphics.html?id=XgAeEAAAQBAJ
4. https://www.freebookcentre.net/CompuScience/fCeeputerGraphicsBooks
Download.html#google_vignette

XVI. Assessmentcheme

Performanceindicators Weightage

Procesgelated: 15Marks 60%

1. |Debuggingability 20%
2. |Correctnessf Prograncodes 30%
3. |Quality of outputachieved(LLOmapped) 10%
Product related: 10Marks 40%

1. |Completionandsubmissiorof practicalin time 20%
2. '|Answerto samplequestions 20%
Total 25 Marks 100%

List of Student /Team Members

1 eée. . éeé eéeé
2 eée. . éeé eéeé
3 e éé € eéeé e éé
4 € eé eeeé e éeé
Marks obtained Dated Sign of Teachel
Process Product
Related(15) Related(10) Total(25)
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VI.

Practical No:07- Write a C program for 2D Translation and Scaling.

Practical Significance:
One of the most common and important tasks in Computer Graphics is to transformation
the coordinates (positions, orientation, and size) of objects. Transformation are one of the
primary vehicles used in computer graphics to manipulate object in two @& thre
dimensional space. There are three different types of transformation such as
translation,scaling up or down , rotation,shearing,etc. When a transformation takes place
on 2D plane, it is called 2D transformation.

Industry, Employer Expected outcomes:
This practical aims to develop the following skills:
Develop C programsto draw basic graphics objects.
1. Write syntax for graphics functions.
2. Setup graphicsdriver, mode, and directory to run-graphics programs.
3. Compile C programs using Turbo C.
4. - Debug andexecute programs effectively.

Course Level Learning Outcomes:
Develop programs in C applying standard graphics algorithms.
1. Develop and implement C programs using standard graphics algorithms.
2. Apply translation, scaling algorithm to draw graphical image.
3. 'Understand the principles of 2D translation, scaling in computer graphics.

Laboratory Learning outcomes:
LLO 7.1 Implement a C program for 2D Translation and Scaling

Relevant Affective Domain Related Outcomes:
- Demonstrate patience and attention t@idl@then debugging graphics code.
- Show creativity in designing visual representations.

Relevant Theoretical Domain Related outcomes(with Diagram if required):
Translation:
Giving linear displacement to an object along X andxX¥ in a particular direction in a
plane is translation. A translation is a process of changing the position of an object in a
straight path from one coordinate location to another. We can translate a point 2D by adding
translation coordinates(ty)toor i gi nal coordinates (X, Y) to

yd

Y

0

Figurel: 2D Translation

By adding translation vector,
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The pair (%, ty) is called the translation vector or shift vector. The above equations can also
be represented using the column vectors.

0 8 O 8o 4 O
9 [ E! @)
We can write it as
O 0 4

Scaling:

Scaling is a process that increases and decreasesabsgie of an object by virtue of it

the object can be made big or small. This transformation makes necessary changes in the
size of an-object keeping its original shape in tact. The operation can be carried out for an
object by multiplying the coordinagevalue(x, y) of each vertex by scaling factors sx and

sy to produce the transformed coordinates
point is remained unaltered. Changing the size of an compress the dimension of the object.
Scaling can berahived by multiplying the original coordinates of the object with the
scaling factor to get desired result.

Let us assume that the original coordinates are (X, Y) the scaling factors are(Sx, Sy) and
the product coordinates wmaleréprkesentdttay showh hi s
below

Xe Q21 o Hi "Hje R zSy

The scaling factor Sx, Sy scales the object in X and Y direction respectively. The above
equations can also be represented in matrix form as below.

L L ."_
I 1L e .
OR
Pe "EZS

Where S is scaling Matrix.
The Scaling s shown-in following figure.

YA YA

P'(3,16) Q'(12, 16)

p(1.4) Q44)

5'(3,4) R'(12,4)

5 4

BEFORE SCALING AFTER SCALING
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VII. Required Resources/apparatus/equipment with specification:

sr. Nameof
Resource

Hardware:| Computer(i3i5preferable), RAM
Computer | minimum 2Gb and onwards bu

Specification Qty. Remarks

System nqt limited _ As per batc For A||
> Operating | Windows XP/ Windows Size Experimen
" | System 7/LINUX version 5.0 or later S

Turbo C/C++ Version 3.0 or later
3. | Software  wjth DOSBOX

VIIL. Precautions to be followed :
- Ensure the graphics library is properly installed and configured.
- Check for compatibility of the graphics library with the compiler.
- Handle errors and exceptions to avoid crashes.
IX. Procedure :
Step 1:Start the program
Step 2:Input the object coordinates
Step 3for translation
a) Enter the translation factor txty.
b) ' Move original coordinate position(X, y) to new position(x1, y1) ie. x=x+x1, y=y+y1l
c) Display the object after translation
Step 4For scaling
a) Enter the scaling fact@x,sy.
b) Move transform coordinate (x1, y1) ie. X1=x*sx, yl=y+sy
c) Display the object after scaling
Step 5Stop Program

X. Resources used

Sr.
No.

1.

Name of Resource Specification

Computer System
with broad specifications

2. | Software

3. | Any other resourcased

Algorithm

Maharashtra State Board Of Technical Education 47



Computer Graphics(313014)

Flowchart:

6C6 program code

Maharashtra State Board Of Technical Education

48



