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Unit-I  

Computer Graphics: 

The computer graphics is one of the most effective and commonly used ways to communicate the processed 

information to the users. The term computer graphics includes almost everything on computers that is not 

text or sound. Today almost every computer can do some graphics, and people have even come to expect to 

control their computer through icons and pictures rather than just by typing. In computer graphics we draw 

picture on computers also called rendering. The pictures can be photographs, drawings, movies, or simulations 

- pictures of things, which do not yet exist and maybe could never exist. Or they may be pictures from places 

we cannot see directly, such as medical images from inside your body. We spend much of our time improving 

the way computer pictures can simulate real world scenes. We want images on computers to not just look 

more realistic, but also to be more realistic in their colors, the way objects and rooms are lighted, and the way 

diffe e t ate ials appea . We all this o k ealisti  i age s thesis . 
 

Application of Computer Graphics: 

 Computer-aided design for engineering and architectural systems etc. 

 Presentation graphics 

 Medical applications 

 Office automation and desktop publishing 

 Computer art and entertainment 

 Education and training 

 Visualization and image processing 

 Graphical user interface 

 Education and training 

 Cartography 

 

There are two techniques for producing images on the CRT screen: 

1. Random scan / Vector scan display 

2. Raster scan display 

 

Raster Scan Display: 

 

This is the most common method of drawing images on the CRT screen. In this method horizontal and  

vertical deflection signals are generated to move the beam all over the screen in a pattern as shown in figure 

i.e. the electron beam is swept across the screen one row at a time from top to bottom. 

Here the beam is swept back and forth from left to right across the screen. When the beam is moved from 

left to right it is ON. The beam is OFF when it moves from right to left and is called as Horizontal Retrace and 

is shown by dotted lines. 

When the beam reaches the bottom of the screen it is turned off and is rapidly retraced back to the top to 

start again. This is called the Vertical Retrace. In the Raster Scan display the screen image is maintained by 

repeating scanning of the same image. The process is shown as Refreshing of screen. 
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Figure 1.1 Internal operations of raster scan displays 

Picture definition is stored in a memory area called Refresh buffer or Frame Buffer for which a fined area of 

the system memory is kept reserved. The frame buffer holds the set of intensity values for all the screen 

points. Stored intensity values are then retrieved from the refresh buffer and displayed on the screen one row 

at a time. Video controller has direct access to memory locations in the frame buffer. It is responsible for 

retrieving data from the frame buffer and passing it to the display device. 

Frame buffer maps the screen into Cartesian co-ordinates. Generally, the screen co- ordinates are taken as 

positive (x, y) plane. Hence the screen is continuously refreshed by scanning from maximum value of y-

coordinate down to y = 0. 

 

Some basic definitions: 

Pixel: The pixel is the smallest addressable screen element. It is the smallest piece of the display screen which 

we can control. The control is achieved by setting the intensity and color of the pixel which compose the 

screen 

Frame buffer: Picture definition is stored in a memory area called the frame buffer. This frame buffer stores 

the intensity values for all the screen points. 

Persistence: The major difference between phosphors is their persistence. It defines how long they continue 

to emit light after the electron beam is removed. 

Horizontal retrace: The return to the left of the screen after refreshing each scan line. 

Vertical retrace: After the end of each frame the electron beam returns to the top left corner of the screen. 

Resolution: The maximum number of points that can be displayed on the screen. 

Aspect ratio: The ratio of vertical points to the number of points present in the horizontal line. An aspect ratio 

of 4/5 means that a vertical line plotted with four points has the same length as a horizontal line plotted with 

five points. 

Aliasing: In a line drawing algorithm, we have seen that all rasterized locations do not match with the true line 

and we have to select the optimum raster locations to represent a straight line. This problem is severe in low 

resolution screen. 

1. Staircase A common example of aliasing effects is the staircase of jagged appearance, we see when scan 

converting a primitive such as a line of a circle. We also see the stair steps of jaggiest along the border of a 

filled region.  

2. Unequal Brightness Another side effect that is less noticeable is the unequal brightness of lines of different 

orientation. A slanted line appears dimmer than a horizontal of vertical line although all are presented at the 

same intensity level.  The horizontal line is placed one unit apart, whereas those on the diagonal line are 

approximately 1.414 units apart. This difference in density produces the perceived difference in brightness.  

3. Picket Fence Problem The picket fence problem occurs when an object is not aligned with of does not fit 

into the pixel grid properly. In the picket fence the distance between two adjacent pickets is not a multiple of 
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the unit distance between pixels. Scan converting it normally into the image space will result in uneven 

distances between pickets since the endpoints will have to be snapped to pixel coordinates. 

Flickering: When the resolution is decaying by the 1/10th of its original resolution the phenomenon whereby 

a display screen appears to flicker. Screen flicker results from a variety of factors, the most important of which 

is the monitor's refresh rate, the speed with which the screen is redrawn. If the refresh rate is too slow, the 

screen will appear to glimmer. Another factor that affects screen flicker is the persistence of the screen 

phosphors. Low-persistence phosphors fade more quickly than high-persistence monitors, making screen 

flicker more likely. Screen flicker can also be affected by lighting. Finally, screen flicker is a subjective 

perception that affects people differently. Some people perceive screen flicker where others do not.  

 

Vector & Character Generation: 

1. Stroke method 

a. This method uses small line segments to generate a character.  

b. The small series of line segments are drawn like a stroke of a pen to form a character as shown in figure. 

c. We can build our own stroke method. 

1. By calling a line drawing algorithm. 

2. Here it is necessary to decide which line segments are needed for each character and  

3. Then drawing these segments using line drawing algo. 

d. This method supports scaling of the character. 

e. It does this by changing the length of the line segments used for character drawing. 

 
Figure 1.2 Character generations by stroke method 

2. Starbust method 

a. In this method, a fix pattern of line segments is used to generate characters. 

b. As shown in figure, there are 24 line segments. 

c. Out of 24 line segments, segments required to display for particular character, are highlighted 

d. This method is called starbust method because of its characteristic appearance.  

e. Fig shows the starbust patterns for character A and M. 

f. The patte s fo  pa ti ula  ha a te s a e sto ed i  the fo  of  its’ ode. 
g. Each bit representing one line segment. 

h. The bit is set to one to highlight the line segment otherwise it is set to zero. 

 
Figure 1.3 Character generations by starbust method 
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This method of character generation is not used now a day because of following disadvantages: 

1. The 24-bits are required to represent a character. Hence more memory is required. 

2. Re ui es ode o e sio  soft a e to displa  ha a te  f o  its  its’ ode. 
3. Character quality poor. Worst for curve shaped character. 

3. Bitmap Method 

a. The third method for character generation. 

b. Also, known as dot matrix because in this method characters are represented by an array of dots in the 

matrix form.  

c. It’s a t o-dimensional array having columns and rows: 5 X 7 as shown in figure. 

d. Each dot in the matrix is a pixel. 

e. The character is placed on the screen by copying pixel values from the character array. 

f. Value of the pixel controls the intensity of the pixel. 

g. Usually the dot patterns for all characters are stored in the hardware device. 

h. This chip accepts address for the character and gives the bit pattern. 

i.  Here the size of the pixel is fixed and hence the size of the dot. 

j. Disadvantage: 

k. Antialiasing is possible in this method.  

 

Random scan display directly traces out only the desired lines on the CRT tube i.e. a CRT has the electron 

beam directed only to the parts of the screen where a picture is to be drawn. Random scan monitors draws a 

picture one line at a time and for this reason is also known as random scan displays. 

If we want a line connecting point A with B on the vector graphics display, we simply drive the beam deflection 

circuiting, which will cause the beam to go directly from point A to B. If we want to move the beam from 

point A to point B without showing a line between points, we can blank the beam as we move it. 

 
Figure 1.4 Internal operations of random scan displays 

An application program along with graphics package is present in the system memory. The graphic 

commands are the program and translated by the graphics package and stored in the display file. In other 

records the file used to store the commands necessary for drawing the line segments is called the Display 

file. The program which converts these commands into actual picture is called the Display File Interpreter. It 

is an interface between the graphics representation in the display file and display device. The display 

processor is connected to the display device, processes and manages the display process. 
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The commands present in the display file contain two fields, an operation code (opcode) and operands. 

Opcode identifies the commands such as line draw, move cursors, etc and the operands provide the co-

ordinate of a point to process the commands. 

One of the ways to store opcode and operands of series of commands is to use to separate arrays, one 

for opcode, and one for x-coordinate and one for y-co-ordinate o f  the operand. It is also necessary to assign 

meanings to the possible opcodes before we can proceed to interpret them. 

The figure below shows how these commands are interpreted and plotted. 

 

Display Devices: 

 

Some common type of display devices are: 

1. Random scan displays. 

2. Raster scan displays. 

3. Direct view storage tube (DVST). 

4. Flat panel displays. 

 

The operation of most of the video monitors is based on CRT design. 

 

Cathode Ray Tube (CRT): 

 
Figure 1.5 Electrostatic deflection of the electron beam in a CRT 

Basic Operation: 

A beam of electrons (i.e. cathode rays) is emitted by the electron gun, it passes through focusing and 

deflection systems that direct the beam towards the specified position on the phosphor screen. The 

phosphor then emits a small spot of light at every position contacted by the electron beam. Since light 

emitted by the phosphor fades very quickly some method is needed for maintaining the screen picture. One 

of the simplest ways to maintain pictures on the screen is to redraw the image rapidly. This type of display is 

called Refresh CRT. 

Primary components of CRT are as follows: - 

1. Heating element and cathode 

Heat is supplied to the cathode by passing current through heater element. Cathode is cylindrical metallic 

structure which is rich in electrons. On heating the electrons are released from cathode surface. 

2. Control grids 
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It is the next element which follows cathode. It almost covers cathode leaving small opening for electrons to 

come out. Intensity of the electron beam is controlled by setting voltage levels on the control grid. A high 

negative cottage applied to the control grid will shut off the beam by repelling electrons and stopping 

them from passing through the small hole at the end of control grid structure. A smaller negative voltage on 

the control grid will simply decrease the number of electrons passing through. Thus, we can control the 

brightness of a display by varying the voltage on the control grid. 

3. Accelerating anode 

They are positively charged anodes who accelerate the electrons towards phosphor screen. 

4. Focusing & deflection coils 

They are together needed to force the electron beam to converge into a small spot as it strikes the screen 

otherwise the electrons would repel each other and the beam would spread out as it approaches the 

screen. Electrostatic focusing is commonly used in television and computer graphics monitor. 

5. Phosphor Coating 

When the accelerating electron beam (collides) is incident on the phosphor cooling, a part of Kinetic Energy 

is converted into light and heat. When the electrons in the beam collide with the phosphor coating they are 

stopped and their kinetic energy is absorbed by the phosphor. 

 

Direct View Storage Tubes (DVST): 

a. It gives the alternative method of maintaining the screen image. A DVST uses the storage grid which stores 

the picture information as a charge distribution just behind the phosphor-coated screen. 

b. It consists of two electron guns: a primary gun and a flood gun. 

c.  A primary gun stores the picture pattern and the flood gun maintains the picture display. 

d. A primary gun produces high speed electrons which strike on the storage grid to draw the picture pattern. 

 

Advantage: 

a. Refreshing of CRT is not required. 

b. Very complex pictures can be displayed at a very high resolution without flicker. 

Disadvantage: 

a. They do not display colors. 

b. Selective or part erasing of screen is not possible.  

 

Distinguish between Raster & Random Scan Displays: 

RASTER SCAN DISPLAY RANDOM SCAN DISPLAY 

a) It draws the image by scanning one row at a time 

a) It draws the image by directing the electron 

beam directly to the part of the screen where the 

image is to be drawn. 

b) Refresh rate is independent of picture complexity. 
b) Refresh rate directly depends on picture 

complexity. 

c) It produces jagged lines that are plotted as discrete 

point sets. 

c) Smooth lines are displayed because CRT beam 

directly follows line path. 

d) They are more suited to geometric area drawing 

applications e.g. Monitors, Tele vision 

d) They are more suited to line drawing application 

e.g. CRO, pen plotter. 
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e) Raster scan displays have less resolution. 

e) Random scan displays have high resolution since 

picture definition is stored as a set of line drawing 

commands not as a set of intensity values. 

f) Editing is easy. f) Editing is difficult. 

 

Colour Displays: 

There are 2 methods for producing color displays.  

A. Beam Penetration technique 

B. Shadow Mask technique 

Beam penetration technique: 

This technique is used in Random Scan Monitors. In this technique, the inside of CRT is coated with two 

layers of phosphor, usually red & green. The displayed color depends on how far the electron beam 

penetrates into the phosphor layers.  

The outer layer is of red phosphor and inner layer is of green phosphor. A beam of slow electrons excites 

only the outer red layer. A beam of fast electrons penetrates the outer red layer and excites the inner green 

layer. At intermediate beam speeds, combinations of red and green light are emitted and two additional 

colors orange and yellow are displayed. The beam acceleration voltage controls the speed of the electrons 

and hence the screen color at any point on the screen. 

Shadow mask technique: 

The shadow mask technique produces a much wider range of colors than the beam penetration 

technique. Hence this technique is commonly used in raster scan displays including color T.V. In shadow mask 

technique, the CRT screen has three phosphor color dots at each pixel position. One phosphor dot emits red 

light, another emits a green light and the third one emits a blue light. The CRT has three electron guns one 

for each dot, a shadow mask grid just behind the phosphor coated screen. 

 

 
Figure 1.6 Operations of delta-delta shadow mask method 

The shadow mask grid consists of series of holes aligned with the phosphor dot patterns. As shown in figure, 

the three electron beams are deflected and focused as a group onto the shadow mask and when they pass 

through a hole onto a shadow mask they excite a dot triangle. A dot triangle consists of 3 small phosphor 

dots of red, green and blue colour. These phosphor dots are arranged so that each electron beam can 

activate only its corresponding colour dot when it passes through the shadow mask. A dot triangle when 

activated appears as a small dot on the screen which has colour combination of three small dots in the dot 
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triangle. By varying the intensity of the three electron beams we can obtain different colours in the shadow 

mask CRT. 

 

Input Devices: 

Following are the commonly used input devices 

1. Keyboard 

2. Mouse 

3. Scanner 

4. Trackball / Space ball 

5. Joystick 

6. Digitizer / Graphical tablet 

 

1. Keyboard: 

Keyboard is the primary input device for any graphics system. It is used for entering text and numbers. 

Keyboards are available in various sizes, shapes & styles. The standard keyboard consists of 

a. Alphanumeric keys 

b. Function keys 

c. Modifier keys 

d. Cursor Movement keys 

e. Numeric Keypad 

When we press a key on the keyboard, the keyboard controller places a code corresponding to the key 

pressed, in a part of its memory called keyboard buffer. This code is called the scan code. The keyboard 

controller informs the CPU of the computer about the key pressed with the help of interrupt signals. The CPU 

then reads the scan code from the Keyboard Buffer. 

2. Mouse:  

A mouse is a palm sized box used to position the screen cursor. It consists of a ball on the bottom connected 

to wheels to provide the amount and direction of movement. One, two or three buttons are usually included 

on the top of the mouse for signaling the execution of same operation. Now-a-days mouse consists of one 

more wheel on top to scroll the screen pages. 

3. Track Ball & Spaceball: 

 
Figure 1.7 Operations of track ball 

A trackball is a ball that can be rotated with the finger or palm of the hand to produce the screen cursor 

movement. Potentiometers attached to the ball measure the amount and direction of rotation. 

While the trackball is used for 2D positioning, the space ball is used for 3D positioning & selection of 

operation in virtual reality system unlike the trackball the space ball does not actually move. It consists of 
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strain gauges which measures the amount of pressure applied to the space ball to provide input for spatial 

positioning & orientation of the ball is pushed a pulled in various directions. 

4. Scanners: 

Scanner has become an important part of the home, office over the last few years. It is a device which can be 

used to store drawings, graphics, and photos as text available in the printed form for computer processing. 

 
Figure 1.8 Working of Scanners 

As shown in the figure the photograph is mounted on a rotating drum. A finely collimated light beam is 

directed at the photo, and the amount of light reflected is measured by a photocell. As the drum rotates the 

light source slowly moves from one end to the other, thus doing a raster scan of the inter photograph. 

5. Joysticks: 

A joystick has a small vertical lever mounted on the base and used to steer the screen cursor around. It 

consists of two potentiometers attached to a single liver. Moving the liver changes the settings on the 

potentiometer. The left or right movement is indicated by other one potentiometer & the forward or 

backward movement is indicated by another potentiometer. Thus, with a position can be simultaneously 

altered by the motion of a single lever. 

Some joysticks may return to this zero (centre) positions when released. Joysticks are inexpressive and quiet 

commonly used where only rough positioning is needed. 

6. Digitizer or Graphical Tablet: 

For applications such as tracing we need a device called a Digitizer or Graphical Tablet. It consists of a flat 

surface, ranging in size from about 6 x 6 inches up to 48 to 72 inches or more, which can direct the position of 

a movable style. 

In this arrangement, a grid of wires is embedded in the tablet surface. Electromagnetic signals generated 

by electrical pulses applied in sequence to the wires in the grid induce an electrical signal in a wire cod in the 

styles. The strength of the signal induced by each pulse is used to determine the position of the styles. 

 

Cartesian coordinate system: 

A coordinate system provides a framework for translating geometric ideas into numerical expressions. 

In a two-dimensional plane, we pick any point and single it out as a reference point called the origin. Through 

the origin, we construct two perpendicular number lines called axes.  These are labeled the X axis and the Y 

axis. Any point in two dimensions in this X-Y plane can be specified by a pair of numbers, the first number is 

for the X axis, and the second number is for the Y axis. 

Interactive graphics display working: 

The modern graphics display is extremely simple in construction. It consists of three components: 

 A digital memory, or frame buffer, in which the image is stored as a matrix of intensity values. 

 A monitor 

 A display controller, which is a simple interface that passes the contents of the frame buffer to the monitor. 
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Inside the frame buffer the image is stored as a pattern of binary digital numbers, which represent a 

rectangular array of picture elements, or pixel. The pixel is the smallest addressable screen element. In the 

simplest case where we wish to store only black and white images, we can represent black pixels by 0's in 

the frame buffer and white pixels by 1's. The display controller simply reads each successive byte of data 

from the frame buffer and converts each 0 and 1 to the corresponding video signal. This signal is then fed 

to the monitor. If we wish to change the displayed picture all we need to do is to change of modify 

the frame buffer contents to represent the  

 

Scan conversion techniques: 

The process of determining which pixels provide best approximation to the desired line is known as 

rasterization. When combined with the process of generating the picture in scan line order it is known as scan 

conversion. 

 

Characteristics of a line: 

 The line should be appearing as a straight line and it should start and end accurately. 

 The line should be displayed with constant brightness along its length independent of its length and 

orientation. 

 The line should be drawn rapidly. 

 

The basic concept behind all drawing algorithms is to reduce the computations and provide the result rapidly, 

so most of the line drawing algorithms use incremental methods. In these methods line starts with starting 

point and then a fix increment is added to get the next point on the line. This is continued till the end of line. 

 

DDA (Digital Differential Analyzer) Algorithm: 

 
Figure 1.9 Representation of line with DDA algorithm 

Procedure DDA (X1, Y1, X2, Y2: Integer); 

Var  Length, I: Integer; 

 X,Y,Xinc,Yinc:Real; 

 Begin 

 Length: = ABS(X2 - X1); 

 If ABS (Y2 - Y1) > Length Then 

  Length: = ABS (Y2-Y1); 

 Xinc: = (X2 - X1)/Length; 

 Yinc: = (Y2 - Y1)/Length; 

6 7 8 9 10 11 12 13

9

10

11

12

13
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 X: = X1+0.5*SIGN(Xinc); 

 Y: = Y1+0.5*SIGN(Yinc); 

For I: = 0 To Length Do 

 Begin 

  Plot (Round(X), Round(Y)); 

  X: = X + Xinc; 

  Y: = Y + Yinc  

 End {For} 

End; {DDA} 

DDA (digital differential analyzer) creates good lines but it is too time consuming due to the round function 

and long operations on real values. 

Key points: 

 DDA works with floating point arithmetic 

 Rounding to integers necessary 

 It takes lot of computation time because at each and every step it has to round off. 

 

Bresenham's Line Algorithm: 

A) Bresenham's line algorithm for m<1 

            F0R (X1, Y1) =1, 2 AND (X2, Y2) =8, 5 

K PK XK+1 YK+1 

0 -1 2 2 

1 5 3 3 

2 -3 4 3 

3 3 5 4 

4 -5 6 4 

5 1 7 5 

6 -7 8 5 

 

input line endpoints, (x0,y0) and (xn, yn) 

calculate x = xn - x0  and y = yn - y0 

calculate parameter p0 = 2 y - x 

set pixel at position (x0,y0) 

repeat the following steps until (xn, yn) is reached: 

if pi < 0 

set the next pixel at position (xi +1, yi ) 

calculate new pi+1 = pi + 2 y 

if pi   

set the next pixel at position (xi +1, yi + 1 ) 

calculate new pi+1 = pi + 2y - 2x 

Repeat steps until dx-1 times. 

 

B) Bresenham's line algorithm for m>1 

input line endpoints, (x0,y0) and (xn, yn) 

calculate x = xn - x0  and y = yn - y0 

calculate parameter p0 = 2 x - y 

set pixel at position (x0,y0) 
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repeat the following steps until (xn, yn) is reached: 

 if pi < 0 

  set the next pixel at position (xi , yi +1) 

  calculate new pi+1 = pi + 2 x 

 if pi   

  set the next pixel at position (xi +1, yi + 1 ) 

  calculate new pi+1 = pi + 2x - 2y 

Repeat steps until dy-1 times. 

F0R (X1, Y1) =1, 3 AND (X2, Y2) =8, 12 

K PK XK+1 YK+1 

0 5 2 4 

1 1 3 5 

2 -3 3 6 

3 11 4 7 

4 7 5 8 

5 3 6 9 

6 -1 6 10 

7 13 7 11 

8 9 8 12 

Key points 

 B ese ha ’s algo ith  uses i tege  a ith eti  

 Constants need to be computed only once 

 B ese ha ’s algo ith  ge e all  faste  tha  DDA 

 

Midpoint Circle Algorithm: 

1. Input radius r 

2. Plot a point at (0, r) 

3. Calculate the initial value of the decision parameter as p0 =  5/4 –  ≈  – r  

4. At each position xk, starting at k = 0, perform the following test: 

  if pk < 0 

   plot point at (xk +1, yk) 

   compute new pk+1 = pk + 2xk+1 + 1 

  else 

   plot point at (xk + 1, yk – 1) 

   compute new pk+1 = pk + 2xk+1 + 1 – 2yk+1 

5. Determine symmetry points in the other seven octants and plot points 

6. Repeat steps 4 and 5 until x  y. 

For radius =8 

So your first point is (0, r) = (0, 8) 

K PK XK+1 YK+1 

0 -7 1 8 

1 -4 2 8 

2 1 3 7 

3 -6 4 7 

4 3 5 6 

5 2 6 5 
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Brese ha ’s Circle Algorith : 

x0 = 0 

y0 = r 

p0 = 3 – 2r 

if pi < 0 then 

yi+1 = yi 

pi+1 = pi + 4xi + 6 

else if pi ≥ 0 then 

yi+1 = yi – 1 

pi+1 = pi + 4(xi – yi) + 10 

Stop when xi  yi and determine symmetry points in the other octants 

For radius=6 

So your first point is (0, r) = (0, 6) 

K PI XK+1 YK+1 

0 -9 1 6 

1 1 2 5 

2 -1 3 5 

3 17 4 4 

Midpoint circle algorithm 

Let us suppose centre is other than origin here xc, yc is (5,5) 

For radius =8 

So your first point is (0,r)=(0,8) 

K PK XK+1 YK+1 PLOTTED POINTS 

0 -7 1 8 
X=xc+x y=yc+y 

X=5+1=6,y=5+8=13 

1 -4 2 8 
X=xc+x y=yc+y 

X=5+2=7,y=5+8=13 

2 1 3 7 
X=xc+x y=yc+y 

X=5+3=8,y=5+7=12 

3 -6 4 7 
X=xc+x y=yc+y 

X=5+4=9,y=5+7=12 

4 3 5 6 
X=xc+x y=yc+y 

X=5+5=10,y=5+6=11 

5 2 6 5 
X=xc+x y=yc+y 

X=5+6=11,y=5+5=10 

 

Remaining points you can calculate 

XC+X, YC-Y 

XC-X, YC+Y 

XC-X, YC-Y 

XC+Y, YC+X 

XC+Y, YC-X 

XC-Y, YC+X 

,XC-Y, YC-X 
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Brese ha ’s Circle Algorith : 

For radius=6    suppose center is( xc,yc)=3 

K PI XK+1 YK+1 PLOTTED POINTS 

0 -9 1 6 
X=xc+x y=yc+y 

X=3+1=4,y=3+6=9 

1 1 2 5 
X=xc+x y=yc+y 

X=3+2=5,y=3+5=8 

2 -1 3 5 
X=xc+x y=yc+y 

X=3+3=6,y=3+5=8 

3 17 4 4 
X=xc+x y=yc+y 

X=3+4=7,y=3+4=7 

Boundary Fill Algorithm: 

A boundary-fill procedure accepts as input the coordinates of an interior point (x, y), a fill color, and a 

boundary color. Starting from (x, y), the procedure tests neighboring positions to determine whether they are 

of the boundary color. If not, they are painted with the fill color, and their neighbors are tested. This process 

continues until all pixels up to the boundary color for the area have been tested.  

void BoundaryFill4(int x, int y, int fill, int boundary)  

{  

int current;  

current=GetPixel(x,y);  

if (current!=boundary) and (current!=fill)  

{ 

 SetPixel(x,y,fill);  

BoundaryFill4(x+1,y,fill,boundary);  

BoundaryFill4(x-1,y,fill,boundary); 

BoundaryFill4(x,y+1,fill,boundary);  

BoundaryFill4(x,y-1,fill,boundary);  

}   

} 

Flood Fill Algorithm: 

Sometimes we want to fill in (or recolor) an area that is not defined within a single-color boundary. It has area 

bordered by several different color regions. We can paint such areas by replacing a specified interior color 

instead of searching for a boundary color value. This approach is called a flood-fill algorithm. We start from a 

specified interior point (x, y) and reassign all pixel values that are currently set to a given interior color with 

the desired fill color. If the area we want to paint has more than one interior color, we can first reassign pixel 

values so that all interior points have the same color. 

void FloodFill4(int x, int y, int fill, int old_color)  

{  

if (GetPixel(x,y)== old_color)  

{ 

SetPixel(x,y,fill);  

FloodFill4(x+1,y,fill,boundary); 

FloodFill4(x-1,y,fill,boundary);  

FloodFill4(x,y+1,fill,boundary);  

FloodFill4(x,y-1,fill,boundary);  

}} 
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CS-5004

CGMM
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We hope you find these notes useful. 

You can get previous year question papers at  

https://qp.rgpvnotes.in . 

 

If you have any queries or you want to submit your 

study notes please write us at 

rgpvnotes.in@gmail.com 
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