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Abstract

Modern Technology brought the use of pictures inous fields. Also a simple picture
speaks thousand words. So applications are requirectate images and save them. An attempt

has been made to do the same using simple algaithm

The objective of the project is to create an appion that can draw simple images. As C
is the simple language for coding, C language leas lthoosen for the purpose. The Paint using
‘C’ application is created to easily draw imagemgseveral tool options. They include options
like drawing circles, lines, rectangles, ellipspslygon and solid fill areas in 2D. However,
complex 3D images are not considered for the ptojec

The images created using this application can bedsaWe can further retrieve the
images and view them. However, the options forirgliof images like cropping are not
provided. We are able to save the images into i@vfdrmat. So the images can be viewed only
in this application.

This application is compatible with Windows OpengtiSystem and C compiler.
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1. Introduction

‘C’ paint is just similar to MS paint. It allows @wing pictures and saving them. The
structure of ‘c’ paint is divided into menu barptdar, color tool bar, status bar and draw pad to
draw pictures. 'C’ graphics provides 16 number abcs, so that only 16 colors are available to
use. A few no. of tool bars (rectangle tool bareltool, circle tool, etc..,) are provided by ‘C’
paint. Status bar displays help messages whilegu€inpaint. Draw pad facilitates the user to
draw the pictures inside draw pad window. The aligors, coding and implementation of ‘C’
paint we discussed further. The execution of tlog@ams may work a bit slowly.

The coding is done in such a way that it can bgraved and implemented with more
applications in an easy way.

2. Initializing Graphics

Initially ‘c’ language is in text mode, it shoule lthanged to graphics mode. Hence we must
first change over to graphics mode. In our progtae function initgraph() is responsible for
switching the mode from text to graphics .DETECH imacro defined in 'graphics.h'. It requests
initgraph() to automatically determine which gragghdriver to load in order to switch to the
highest resolution graphics mode. The initgraphfjcfion takes three parameters, the graphics
driver, the graphics mode and the path to the dfile

Once the driver has been loaded, initgraph() seth& numeric values of the graphics mode
chosen in the variables gd and gm respectivelye Mer are assuming that the driver files are in
the directory 'c:\\turboc30\\bgi'. Hence the patisged to initgraph() is 'c:\\turboc30\\bgi'.

3. Structure of Paint using ‘C’

The basic structure of ‘c’ paint is shown beloweTstreen or the window is divided into 5
areas:

Menu bar
Tool bar
Color tool bar
Status bar
Draw pad

akrwpdprE

The following gives a overview of the structure.
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Fig: Basic Structure of the ‘C’ Paint application

Various pre-defined functions used to design thectire are:

Setbkcolor() is used to change back ground color.

using outtextxy() new, open, save, about, exitan#iare displayed.

Using bar() and setfillstyle() function draw padiiawn.

Using rectangle() function 6 squares are drawn wéme size at fixed x position and
varying y position.

Using rectangle() function 15 squares boxes arerdi right side of the screen at fixed
X position and varying y position.

A special symbol is placed at the bottom to indicatirrent drawing color and current
back ground color and there are drawn with bargxfions.

7. Status bar placed at the bottom is drawn using ban¢tion .

8. In the status bar using outtextxy() x and y posgiare displayed.

All the menu bar options are placed inside a regieawindow using rectangle() function.

PwnhE
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The flow chart the main function which gives théienstructure of the program is show here.
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4. Algorthim
4.1. Menubar

Menu bar provides the users with open and savermpftor the pictures. It consists of five
options.

New
Open
Save
Credits
Exit

arnNE

Procedure to open a new file:

1. Move mouse pointer to new option.
2. Use left click of mouse to select it.
3. Using new(), user defined function a new file i€ogd.

4.1.1. New: clear the draw pad area using bar() function.

Procedure to open an existing file

1. Move mouse pointer to open option.
2. Use left click of mouse to select it.
3. Using open(), user defined function existing fdeopened.

4.1.2. Open():

Using fopen() function open file given by the user.

Copy the data into a temp file and save it tempgrar

Plot each pixel using putpixel() function by reaglohata from temp file.
Close the temp file

If file doesn't exists display an error messagedmnect file name).

SRl S

Procedure to save the picture:

1. Move mouse pointer to save option.
2. Use left click of mouse to select it.
3. Using save(), user defined function the picturgaiged with given file name.



|void Open ()
T

|start of function
T

[int 1

T
|char st[13]

T
|setcolor(15)
T

|hidemouseptr )
T

save (220,200,420,280
Mo /temp . tmp")
T

ILL,7)

T
|bar(220,200,420,280)

T
setfillstyle (SOLID_F
ILL,1)

T
[par (221,201,419, 216)
T

settextstyle (SHMALL_F
ONT, HORIZ_DIR, 5)

T
outtextxy (222,201, "
OPEN")

T
settextstyle (SMALL_F

\
\
\
\
|
\
setfillstyle(sDLID_F‘
\
\
ONT, HORIZ_ DIR, 4) ‘
T

outtextixy (222,230, "
Enter the File Nam
e To Open'")
T

[w=te=twidtn("a") |
T

|h=textheight("a" ‘
T

outtextxy (320—-(3*w) ,
265,"< OK >")

=0 | |

|st[i—1]!='\n' »

restore (36,41 ,599, 44
9,st)==0 7

‘rempve(”c:/temp.tmp”
)

T
|showmouseptr()

|

|setcolor (flg) ‘
T

|

|end of function

|end of source ‘

iéE[i]=getch() \
|

|st[i]==13||i>11 2 ‘

I
D]l
[stri1==27 = |
T
o
| =
[strivil="\0"— |
=1

outtextxy (320— (6%w) ,
245, st)

;
[2++ |

pd
setfillstyle (SOLID_F
ILL,7)

i
|bar(220,200,420,280)‘
T

setfillstyle (SOLID_F
ILL,1)

T
[par(221,201,419,216)]
T

ONT, HORIZ_DIR, 5) /

settextstyle (SHALL_F ‘

T
outtextxy (222,201, "
ERROR!") £

T
settextstyle (SHALL_F
ONT, HORIZ_DIR, 4)

2 -

outtextxy (265,239
ncorrect File Hame!

: ‘

|Down: ‘

|getch()

T
restore (220,200,420,
280, "c:/temp . tmp'")

. &
‘st[i]:'\o'

‘ goto

Down

/
/
/

/



4.1.3. Save():

Using fopen() function open a new file with giveanme in write mode.
Get each pixel using getpixel() function and wiit@to the file.
After writing the data close the file using fclos&(nction.

wnN e

void save(int x1,int
yl,int x2,int y2,ch
ar name[13])

I
‘start of function

|
‘int i,3 \
‘char ch | ‘
‘FILE *fp | ‘
‘x=x2 | ‘
|
|y=y2 |
T
‘fp:fopen(name,"wb”) ‘
|
|£p!=NULL ? ‘ .
‘i:xl \
‘i<=x2 - \
v
|3=y1 |
]
[3e=y2 2 ‘
o
i ‘ch:getpi:nel (i,3)
H
N fputc(ch,fb)
|
‘j++
i+ \
‘fclose(fp) ‘

‘end of function ‘

‘end of source ‘

4.1.4. About():
Gives the information about the creators and dgpek of the program.

4.1.5. Exit():

Exits from ‘c’ paint.
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4.2. Toolbar

Tool bar makes the users works or drawing pictaeesser. The various tool bars provided are:

Rectangle tool
Pencil tool
Circle tool
Line tool

Fill area tool
Polygon tool

oakwnPE

4.2.1. Procedure to draw rectangle:

1. Move mouse pointer to rectangle tool.
2. Use left click of mouse to select it.
3. Using rect(), user defined function a rectanglérawvn.

void rect()

{

int ix, iy, fx, fy, px=1, py=1, but, flag=0,tx,ty,t=0;
whi | e(1)
{
get mousepos() ;
i f(x>=35&&x<=6008&&y>=40&8&y<=450)

i f(button==1 && t ==0)
{

tX=x; ty=y;

t=1;

changenouseptr (pl us);
i f(px!=x||py!=y)
print nousepos();
i f(button==1&&f | ag==0)
{
I X=X;1y=y;
flag=1;

}

el se if(button==1 && flag==1 )
{

fx=x; fy=y;

hi denouseptr () ;
setcolor(fg);
rectangle(tx,ty, fx,fy);
set col or (bg);

rectangl e(tx,ty, fx, fy);
showmouseptr () ;

fl ag=0;

}

i f(button!=1)

{
setcol or(fQg);
rectangle(tx,ty,fx,fy);



t =0;
}

el se
i f(t==1)

setcolor(fg);
rectangl e(tx,ty, fx, fy);
}
t ==0;
changenousept r (hand) ;
br eak;
}
PX=X;
py=y;
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‘void rect () ‘
|

‘start of funection ‘
|

int ix, iy, fx,fy,px=

1,py=1,but, £flag=0

i |
) £
‘getmousepos() ‘
x>=35&&x<=%00&&y>=40
&&5y<=450 7
i 39
‘changemouseptr(plus)‘
|
[px!=x| Ipy!=y ? |
b
% ‘printmousepos()
‘button::l&&flag::O ?T;
i
‘ix:x
o) ‘iy:y
‘flag:l I
N B [button==2ssflag==1 7| A
Voo
// ifx:x
.
7 7 | Ey=y
# / i
// ‘hidemouseptr()
/ o —
N/ /,f r?ctangle(lx,ly,fx,f
// ///// Y |
// //// ‘showmousepfr()
/////’ ‘flag:O
‘changé@ouseptr(hénd)‘
= |
=
lpy=y \

|end of function |

‘end of source ‘

4.2.2. Pencil Tool

It is used for drawing images with free hand.

voi d freehand()

{
i nt px=1, py=1, fl ag=0, but ;



whi l e(1)
{
get mousepos() ;
i f(x>=35&&x<=600&&y>=408&&y<=450)
{
changenouseptr (pencil);
i f(px!=x| | py!=y)
pri nt mousepos();

i f(button==1)

{
i f(flag==0)
{
hi dermouseptr ();
flag=1;
}
el se

i ne(px, py, X, Y);

}
el se if(flag!=0)

{
shownmouseptr () ;
f 1 ag=0;
}
PX=X;
py=y;
el se
{
changenousept r (hand) ;
shownouseptr () ;
br eak;
}

13



‘void freehand ()

‘start of function

int p=x=1,py=1, flag=
0,but

‘1?

| s £

|getmnusepos()
I

x>=35&&x<=600&&y>=40
&&y<=450 ?

|changemouseptr(hand)‘
|
|showmouseptr()

‘end of function

‘end of source

4.2.3. Circle

3

14

changemouseptr (penci
1)

I
lpx!=x| py!=y ?

| s
f {E?intmpusepos() ‘
[button==1 ? 71‘!
[£lag==0 ?
| i |1;demouseptr()
I
‘ |flag=1
‘line(pX,pY.XpY) ] L/’
flag!l=0 ? | gt ///’///’
| ,4shqymouseptr() ‘
N I
| /’/////[Flag=o
[pr=x |
py=y | |

We can draw either circle or ellipse or circle gsihis tool.

The following code describes the procedure foreeifunction.

void circ()
i nt

whi | e( 1)
{

get nousepos();
i f(x>=35&8x<=6008&&y>=40&8&y<=450)

{

changenouseptr (pencil);

i x,iy,but,flag=0,p,q,a,b,pl,ql,al, bl, px, py;



el se

if(pxl=X||py!:y)
pri nt mrousepos();

}
i f(button==1)

i f(flag==0)

{
hi denmouseptr ();
i X=X;iy=y;
pl=ql=al=b1=0;
flag=1;

}

el se

{
p:( i X+X) / 2;
q=(iy+y)/2
a=abs(i x-p);
b=abs(iy-q);

Lf(pl!:p||q1!:q)

Ell'i psel(pl, ql, al, bl);

Ellipse(p,q,a,b);
pl=p; ql=q; al=a; bl=b;

}

}

el se if(flag!=0)

{
shownmouseptr () ;
fl ag=0;

PX=X;
py=y;

changenousept r (hand) ;
showmouseptr () ;
br eak;

15



‘void cire()

‘start of function

int ix,iy,but,k flag=
0,p.q,a,b,pl,ql,al,b
1,px,.py

17

‘end of function

‘end of source

.
|getmnusepos()
I

x>=36aax<=60085y>=40
ssy<=450 ?

|changemouseptr(hand)

|showmouseptr()

¥
changemouseptr (penci
1)

\px!=xllpy!;y ? |
nlr
|

‘button::l ? |

flagl=0 ? #

‘px:x

|
py=y |

16

‘érintmousepos() ‘
¥
[flag==0 ? ‘
v
ldemouseptr
[nid tr () |
T
|ix=x ‘
0 |iy=y I ‘
T
[pi=ql=al=b1=0 ‘
|f1ag=1 I |
‘p:(ix+x)/2
I

[a=(iy+y) /2
I

‘a:abs(ix—p)

/

T
‘b:abs(iy—q)

|
|
|
)/

[pli=pliqll=q ?

3 0

Ellipsel{pl,qgl,al,bl

T
|E11ipse(p,q,a,b)
|

[pi=p

lai=q

|a1=a

|b1=b

‘showmouseptr(j

~|f1ag=0
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4.2.4. Line Tool

Using the bresenhams algorithm for drawing lines,can draw a line.

void bressline ( int x1, int yl, int x2, int y2)
{

int incdec, t, i

if ( x1 > x2)

{
t =x1; x1 =x2; x2 =1t ;
t =yl ; yl =y2; y2 =1t ;
}
dx = x2 - x1 ; dy =y2 - yl ;
if ( dx == 0 ) /* vertical line */
{
if (yl >y2)
{
t =yl yl=y2; y2=1;
}
for (i =yl j=0; i <=y2; i++j++)
{
buffer[j]=getpixel (x1,i);
put pi xel ( x1, i,fqg) ;
}
return ;
}
if ( dy ==0) [/* horizontal line */
{
for (i =x1,j=0; i < X2 ; i++ ,j++)

buffer[j]=getpixel (i,yl);



}

putpixel (i, y1, fg) ;

}

return ;

/[* 0 <m< 1 */

i f

S~
— %

_—— e~
— * — *

e Rt o

e et o
— %

f

~~~— o~

(dy < dx & dy > 0 )

e noinc =2 * dy ;
e =2 * dy - dx ;
einc =2* (dy - dx ) ;

draw ine ( x1, yl, x2, y2, PREDX, |INCR)
m=1*/
( dy == dx && dy > 0 )

e noinc = 2 * dy ;

e =2 * dy - dx ;

einc =2* (dy - dx ) ;

drawline ( x1, yl, x2, y2, PREDX, INCR)
1 <m<infinity */
(dy >dx & dy > 0)

e noinc = 2 * dx ;

e =2 * dx - dy ;

einc =2%* ( dx - dy ) ;

draw ine ( x1, yl, x2, y2, PREDY, INCR)
0>m>-1*%*/
( -dy < dx & dy < 0 )

dy = -dy ;

e noinc =2 * dy ;

e =2 * dy - dx ;

einc =2%* (dy - dx ) ;

drawline ( x1, yl, x2, y2, PREDX, DECR)
m=-1%*/
(dy == -dx & dy < 0)

dy = -dy ;

e noinc = ( 2 * dy ) ;

e =2 * dy - dx ;

einc =2* (dy - dx ) ;

draw ine ( x1, yl, x2, y2, PREDX, DECR)
-1 >m>0 */
( -dy > dx && dy < 0)

dx = -dx ;

e noinc = - ( 2*dx ) ; e =2 * dx - dy

einc =-2*(dx - dy) ;

drawline ( x2, y2, x1, yl, PREDY, DECR)

18



‘void 1in()

‘start of function

int i=x,iy,px=1,py=1
,but, flag=0

‘1?

| s L2
|getmnusepos()
T

x>=35&&x<=600&&y>=40
&&y<=450 ?

|changemouseptr(hand)‘

‘end of function

‘end of source

¥
changemouseptr (penci
1)

\px!=xllpy!;y ? |
I

w {E?intmpusepos() ‘
[button==1 ? |
Y.
[flag==0 7 \
N
u
[pxt=x| |py!=y ?
A i
// //
flagl=0 ?

¥

showmouseptr ()
I

‘px:x

’
|
=

py=y |

19

&

|hidemouseptr()

|ix=px=x

|iv=py=y

[f1ag=1

il

bresslinel (ix, iy, px,
PY)

I
|bressline(ix,iy.XfY)




4.2.5. Fill Area tool

This is used to fill a closed area.

Using the flood fill algorithm, we fill the requidearea.

voi d paint()

i nt px=1, py=1, but;
setfillstyle(SOLID FILL, bg);

whi | e(1)
{

get nmousepos() ;

i f (x>=3588x<=60088y>=408&8&y <=450)
{

changenouseptr (bottle);

Hf(px! =x| | py! =y)
pri nt mousepos();

i f (button==1)
{
hi denmouseptr () ;
floodfill (x,y,fQ);
showrousept r () ;
}
}
el se
{
changenousept r (hand) ;
br eak;
}
pPX=X;
py=y;

en | open ) 5ove [ abour) Ext |

B B [

X
]

(n

pEOomOOEoOO0EC00

20



‘void paint () \
‘start of fhnction ‘
‘int px=1, Ipy=1 ,but ‘
setfillstyae(SOLID_F
ILL,bg)

EER |

v

‘getmousepos()
|

§8y<=450 ?

x>=358&x<=600&&y>=40

¥

changemouseptr (bottl
e)

|
[px!=x| Ipy!=y ?

|
N

‘“Y

21

‘printmousepos()

‘button::l ?

—~—\.Y_
‘hidemouseptr() ‘
/ ‘floodfill(lx,y,fg) \
I

‘showmouseptr() ‘

bl

N

‘chané?mouseptr(hand)‘
=
[p=x \ |
3 T

lpy=y \

‘end of function ‘

‘end of source ‘

4.2.6. Polygon tool:

By using bresenhams line algorithm, we draw thedithat are necessary to construct the
polygon and use a simple for loop to join the lines

4.3. Color tool bar

‘C’ graphics provides only 16 different colors shoim EGA directory. All these 16 colors
are available in the directory “ bgi ”. The 16 a@@nd their corresponding integer values are
given below:

BLACK (0), BLUE (1), GREEN(2), CYAN (3), RED (4MAGENTA (5), BROWN(6),
LIGHTGRAY (7), DARKGRAY(8), LIGHTBLUE (9), LIGHTGREEN (10), LIGHTCYAN
(11), LIGHTRED (12), LIGHTMAGENTA (13), YELLOW (14)WHITE (15).
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The colors with integer value >8 cannot be usedlag&ground color.
4.4. Status bar

The status bar is placed at the bottom of the aysptreen to show the help options and also
to show where the pointer is currently present.

4.5. Drawpad

A draw pad is provided to draw the required image. can select the color the background
of the drawpad.

4.6. Mouse pointer
The various mouse functions can be accessed bygsati the AX register with different values
(service number) and issuing interrupt number %ie flinctions are listed below.

4.6.1. initmouseptr()

In this function AX is set to "1". When this funati is called in main() it displays the mouse
pointer. The position of the pointer can be changedsing the mouse.

4.6.2. hidemouseptr()

In this function AX is set to "2".When this funatias called in main() it hides the mouse
pointer. This function is useful while drawing digs, first the mouse pointer is kept hidden,
then the figure is been drawn and again the moasggp is been called.

4.6.3. getmouseptr()

In this function AX is set to "3". This functionttegns the position of the mouse pointer. It
contains three parameters,they are xpos,ypos,dmds and ypos returns the position of x
co-ordinate and y co-ordinate respectively. Cliskthe integer variable which returns the
values 1,2,3 corresponding to the button presseth@mouse and 0 for buttons being not
pressed. If any key is pressed kbhit returns nanirgeger; if not it returns zero.

4.6.4. setmouseptr()

In this function AX is set to "4". This functiontsethe mouse pointer to specific position .

CX is been loaded by x co-ordinate of the mousatpoiand DX is been loaded with the y
co-ordinate of the mouse pointer.

5. Scope for future work

1. The algorithms used in this project work bit a sléMe need to improve the algorithms.
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More applications can be added to the current egiphins.

The program can be made user friendly by addingerhelp options.

The display of the output can be improved.

Currently the images are saved in raw file forrid&e program must be extended to save
the file into .bmp or .jpeg format.

The algorithm if written in languages other tharc& make us add more applications
easily.

We may extend it to draw 3D images.

6. Conclusion

Finally we are able to produce an application thatild allow us to draw images using several
options provided and save them and retrieve theemeder necessary.



