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MIMIT, Malout
COMPUTER GRAPHICS

The branch of science and technology concerned with methods and techniques for converting data to or from visual presentation using computers. Computer graphics, the transfer of pictorial data into and out of a computer. Using analog-to-digital conversion techniques, a variety of devices—such as curve tracers, digitizers, and light pens—connected to graphic computer terminals, computer-aided design programs, or optical scanners can be used to store pictorial data in a digital computer. By reversing the process through digital-to-analog conversion techniques, the stored data can be displayed in graphical form on a mechanical plotting board, or plotter, or on a television like graphic display terminal. Raster graphics stores and displays images as a bit map, a series of closely spaced dots (or pixels) arranged in rows and columns. Vector, or object-oriented, graphics stores the images as mathematical formulas; images are displayed by calculating the coordinates of the end points and then drawing lines between them. Computer graphics capabilities range from the simple display of digital tabulations as line graphs and pie charts to complex animation and elaborate special effects for television and motion pictures. Computer graphics are used in architecture, art, computer-aided design, electronic games, flight simulators for pilot training, and molecular modeling.

FUNCTIONS OF HEADER FILE GRAPHICS.H

Function initgraph 

This function is used to load the graphics drivers and initialize the graphics system. For every function, that uses graphics mode, graphics mode must be initialized before using that function.

void far initgraph(int far *driver, int far *mode, char far *path)

Path determines that path to the specified graphics driver.

Function detectgraph 

Detectgraph function determines the graphics hardware in the system, if the function finds a graphics adapter then it returns the highest graphics mode that the adapter supports. 

void far detectgraph(int far *driver, int far *mode)

Function cleardevice 

This function clears the graphics screen contents and return the control to the location (0,0)

void far cleardevice(void)

Function closegraph 

This function shutdown the graphics mode and returns to the position it was before the initgraph function was called. Closegraph function releases all the resources occupied by the graphics system like memry, fonts, drivers etc...

void far closegraph(void)

Function arc 

This function draws an arc from start to the end point. It uses the radius and the angle inputted in the function parametsr. Function prototye is 

void far arc (int x, int y, int start, int end, int radius)

Function bar

The bar() functions draws a rectangular bar on the screen. It takes four parameters of type int which are infact the points on the graphics screen, and fills the bar with the defined fill-pattern. Function prototye is

void far bar(int left, int top, int right, int bottom)

Here left & top are the starting point for the rectangular bar from x and y coordinates respectively and right & bottom are the ending point.

Function bar3d

As the name suggests that this function will draw the 3 Dimentional rectangular bar on the screen. Bar3d function takes six parameters of which four are the points , fifth one is the depth of the bar and sixth is the flag to indicate the 3D view. Here is the prototype of the bar3d function.

void far bar3d(int left, int top, int right, int bottom, int depth, int topflag)

Function circle 

Draws the circle on the screen using a point(x,y) and the radius for the circle. 

void far circle(int x, int y, int radius)

Function drawpoly

This function draws an outline of a polygon. 

void far drawpoly(int numpoints, int far *points)

Here numpoints is the number of end points in the polygon. And points is the integer array which contains the x and y coordinates of the points.

Function ellipse 

Draws an ellipse using the current drawing color. 

void far ellipse(int x, int y, int start, int end, int xradius, int yradius)

Function floodfill 

This function fills an object drawn on the graphics screen with the defined color and fill pattern. Now if the x,y coordinates lie within the boundries of the object then it will fill the interior of the object otherwise out side the object.

void far floodfill(int x, int y, int border)

Function line 

This function draws a line in the graphics mode. 

void far line(int startx, int starty, int endx, int endy)

Function outtext 

Displays a text string on the grpahics screen. 

void far outtext(char far *str)

Function outtextxy 

Displays the text at a specified position in graphics mode.

void far outtext(int x, int y, char *str)

Function putpixel 

Prints a pixel at the specified point on the screen.

void far putpixel(int x, int y, int color)

Function rectangle

Draws a rectangular box on the screen using the points given in the parameters.

void far rectangle(int left, int top, int right, int bottom)

A small C Language Program that uses the Graphics Functions

#include <stdio.h>

#include <graphics.h>

#include <conio.h>

#include <process.h>

void main(void)

{


int mx, my;


/* request auto detection */


int gd= DETECT, gm, errorcode;


initgraph(&gd,&gm,"F:\\tc\\bgi");


/* read result of initialization */


errorcode = graphresult();


if (errorcode != grOk)  /* an error occurred */


{



printf("Graphics error: %s\n", grapherrormsg(errorcode));



printf("Press any key to halt:");



getch();



exit(1);             /* return with error code */


}


mx = (getmaxx() / 2);


my = (getmaxy() / 2);


//SET baqckground color


setfillstyle(9, 1);


bar(0,0,getmaxx(),getmaxy());


//DRAW a bar, and make it look like a 3d bar


setfillstyle(1,7);


//bar(50,20,600,400);


//DRAW lines for the top and left side


setcolor(15);


line(50,20,600,20);


line(51,21,599,21);


line(50,20,50,400);


line(51,21,51,399);


//DRAW lines for the bottom and right side


setcolor(8);


line(600,20,600,400);


line(599,21,599,400);


line(50,400,600,400);


line(51,399,600,399);


//DRAW two 3D bars for the left and right side


setfillstyle(9,8);


bar(70,40,100,380);


bar(70,40,550,70);


bar(70,350,550,379);


bar(545,40,575,380);


//PRINT 3D text CALENDAR 2002


settextstyle(1, 0, 4);


settextjustify(1,1);


setcolor(LIGHTGREEN);


outtextxy(mx+2, my - 46, "Thank You!");


setcolor(LIGHTGREEN);


outtextxy(mx + 1, my - 45, "Thank You!");


setcolor(GREEN);


outtextxy(mx + 2, my - 44, "Thank You!");


//PRINT 3D text 2002


setcolor(LIGHTGREEN);


outtextxy(mx, my + 10, "2006");


setcolor(LIGHTGREEN);


outtextxy(mx + 1, my + 11, "2006");


setcolor(GREEN);


outtextxy(mx + 2, my + 12, "2006");


//PRINT copyright notice


settextstyle(2, 0, 5);


setcolor(WHITE);


outtextxy(mx + 1, my + 150, "Copyright http://www.mycplus.com/");


//Print the circle around the text


//the text is "Thank You!"


setcolor(GREEN);


circle(mx,my-30,120);


//Print the ellipse around the text


//the text is "Thank You!"


setcolor(GREEN);


ellipse(mx,my-30,0,360,180,70);


//Print the 3D line below the text


//the text is "Thank You!"


setcolor(CYAN);


line(230,220,410,220);


bar3d(235,225,415,225,4,1);


getch(); //PAUSE for a while


closegraph();

}

/// DDA ALGO : The digital differential analyzer is a scan conversion line algo based on calculating either ∆y or ∆x. We sample the line at unit intervals in one coordinates and determine corresponding integer values nearest the line path for the other coordinates.

#include<iostream.h>
#include<conio.h>

#include<graphics.h>

#include<dos.h>

#include<math.h>

#include<stdlib.h>

void main ( )

{

clrscr ( );

int i, driver = DETECT, mode,errorcode;

initgraph (&driver, &mode, “ “ );

int xa, ya, xb,yb,dx,dy;

float xincrement, yincrement,steps,x=xa,y=ya;

cout<<”Enter initial co-ordinates of x”;

cin>>xa;

cout<<”Enter initial co-ordinates of y”;

cin>>ya;

cout<<”Enter final co-ordinates of x”;

cin>>xb;

cout<<”Enter final co-ordinates of y”;

cin>>yb;

setbkcolor(BLACK);

dx = xb - xa;

dy = yb – ya;

if (abs(dx) >abs (dy) )

{

steps = abs(dx);

}

else

{

steps=abs(dy);

}

xincrement=dx/steps;

yincrement=dy/steps;

putpixel(abs(xa) , abs(ya),5);

for(i=0;i<steps;i++)

{

xa=xa+increment;

ya=ya+yincrement;

putpixel(abs(xa),abs(ya),10);

}

getch( );

}

//BRESENHAM’S LINE ALGO: The scan converts line using only incremental integer calculations that can be adapted to display circles and other curves. It is generalized to lines with arbitrary slope by considering the symmetry between various octants and quadrants of the xy plane.
#include<iostream.h>

#include<conio.h>

#include<graphics.h>

#include<dos.h>

#include<math.h>

#include<stdlib.h>

void main ( )

{

clrscr ( );

int i, x1,x2,y1,y2,dx,dy,x,y;

int driver = DETECT,mode;

int dt,ds,pk;

initgraph (&driver, &mode, ”c:\tc\bgi”);

cout<<”Enter initial co-ordinates of x”;

cin>>x1;

cout<<”Enter initial co-ordinates of y”;

cin>>y1;

cout<<”Enter final co-ordinates of x”;

cin>>x2;

cout<<”Enter final co-ordinates of y”;

cin>>y2;

dx=x2-x1;

dy=y2-y1;

dt=2*dy;

ds=(2*dy)-(2*dx);

pk=dt-dx;

x=x1;

y=y1;

putpixel(x,y,RED);

while(dx>0)

{

if(pk<0)

{

x=x+1;

pk=pk+(2*dy);

}

else

{

x+=1;

y+=1;

pk=pk+ds;

}

putpixel(x,y,RED);

dx--;

}

getch( );

}

//MIDPOINT CIRCLE ALGO : 

#include<iostream.h>

#include<conio.h>

#include<graphics.h>

#include<dos.h>

#include<math.h>

int circlepoint(int xcenter,int ycenter,int radius)

void main ( )

{

int p,x=0;y,radius,xcenter,ycenter;
int driver,mode;

driver=DETECT,mode;

initgraph(&driver,&mode,” “ );

cout<<”Enter radius of circle”;

cin>>radius;

cout<<”Enter x co-od”;

cin>>xcenter;

cout<<”Enter y co-od”;

cin>>ycenter;

y=radius;
p=1-radius;

void circleplotpoints(int,int,int,int);

circleplotpoints(xcenter,ycenter,x,y);

while(x<y)

{

x++;

if(p<0)

{

p+=2*x+1;

}

else


{


p+=2*(x-y)+1;

}

circleplotpoints(xcenter,ycenter,x,y);

}

getch( );

}

void circleplotpoints(int xcenter,int ycenter,int x, int  y)

{

putpixel(xcenter+x,ycenter+y,RED);

putpixel(xcenter+x,ycenter-y,RED);

putpixel(xcenter-x,ycenter+y,5);

putpixel(xcenter-x,ycenter-y,BLUE);

putpixel(xcenter+y,ycenter+x,9);

putpixel(xcenter+y,ycenter-x,WHITE);

putpixel(xcenter-y,ycenter-x,7);

putpixel(xcenter-y,ycenter+x,3);

}

////MID-POINT ALGO FOR ELLIPSE.

#include<iostream.h>

#include<conio.h>

#include<graphics.h>

#define ROUND(a)((int)(a+0.5))

int ellipsemidpoint(int,int,int,int);

//void ellipseplotpoints(int,int,int,int);

void main( )

{

int driver,mode;

int xcenter,ycenter,rx,ry;

clrscr( );

driver = DETECT,mode;

initgraph(&driver , %mode, “C:\\TC\\”);

cout<<”enter the value for xcenter:”;

cin>>xcenter;

cout<<”enter the value for ycenter”;

cin>>ycenter;

cout<<”enter the value of rx”;

cin>>rx;

cout<<”enter the value of ry”;

cin>>ry;

ellipsemidpoint(xcenter,ycenter,rx,ry);

getch( );

restorecrtmode( );

}

int ellipsemidpoint(int xcenter,ycenter,int rx,int ry)

{

int rx2= rx*rx;

int ry2=ry*ry;

int tworx2=2*rx2;

int twory2=2*ry2;

int p,x=0;

int y=ry;

int px=0;

int py = tworx2*y;

voidellipseplotpoints(int,int,int,int);

ellipseplotpoints(xcenter,ycenter,x,y);

p=ROUND(ry2-(rx2*ry)+(0.25*rx2));

while(px<py)

{


x++;


px+=twory2;


if(p<0)


p+=ry2+px;


else


{



y--;



py-=tworx2;



p+=ry2-px-py;


}


ellipseplotpoints(xcenter,ycenter,x,y);

}

p=ROUND(ry2*(x+0.5)*(x+0.5)+rx2*(y-1)*(y-1)-rx2*ry2);

while(y>0)

{


y--;


py-=tworx2;


if(p>0)



p+=rx2-py;


else


{



x++;



px+=twory2;



p+=rx2-py+px;


}


ellipseplotpoints(xcenter,ycenter,x,y);

}

}

voidellipseplotpoints(int xcenter,int ycenter, int x , int y)

{

putpixel(xcenter+x,ycenter+y,WHITE);

putpixel(xcenter-x,ycenter+y,WHITE);

putpixel(xcenter+x,ycenter-y,WHITE);

putpixel(xcenter-x,ycenter-y,WHITE);

}

/////  PROGRAM TO SHOW TRANSLATION

#include <iostream.h>
#include<conio.h>

#include<graphics.h>

void main( )

{

int driver,mode,x1,x2,y1,y2,tx,ty;

driver = DETECT;

initgraph ( &driver,&mode,”c:\\tc\\bgi”);

cout<<”Enter the co-ordinates of rectangle”;

cin>>x1>>y1>>x2>>y2;

rectangle(x1,y1,x2,y2);

cout<<”Enter the translation factor values”;

cin>>tx>>ty;

x1=x1+tx;

x2=x2+tx;

y1=y1+ty;

y2=y2+ty;

rectangle(x1,y1,x2,y2);

getch( );

closegraph( );

}

/// PROGRAM TO PERFORM ROTATION TRANSFORMATION

#include<iostream.h>

#include<conio.h>

#include<graphics.h>

#include<math.h>

void main( )

{

int x1,x2,y1,y2,r,cosr,sinr,x3,y3;
int driver,mode;

driver=DETECT,mode;

initgraph(&driver,&mode,” “);

cout<<”enter the initial points”;
cin>>x1>>y1;

cout<<”enter the final points”;

cin>>x2>>y2;

cout<<”Enter the value of angle”;

cin>>r;

line(x1,y1,x2,y2);

x3=x2*cosr-y2*sinr;

y3=x2*sinr+y2*cosr;

line(x1,y1,x3,y3);

getch( );

}

////PROGRAM TO PERFORM SCALING TRANSFORMATION
#include<iostream.h>

#include<conio.h>

#include<graphics.h>

void main( )

{

int x1,x2,y1,y2,x3,y3,x4,y4,sx,sy;

int driver,mode;

driver=DETECT,mode;

initgraph(&driver,&mode,” “);

cout<<”enter the initial points”;

cin>>x1>>y1;

cout<<”enter the final points”;

cin>>x2>>y2;

cout<<”Enter the value of angle”;

cin>>r;

rectangle(x1,y1,x2,y2);

cout<<”Enter the scaling factors”;

cin>>sx>>sy;

x3=x1+(x2-x1)*sx;

y3=y1+(y2-y1)*sy;

rectangle(x1,y1,x3,y3);

getch( );

}

/////////////BOUNDARY FILL ALGORITHM/////////////////////////////

#include<iostream.h>

#include<conio.h>

#include<graphics.h>

void boundaryfill(int,int,int,int);

void main( )

{

int driver,mode,xc,yc,x,y,r;

driver=DETECT;

initgraph(&driver,&mode,”c:\\tc\\bgi”);

cout<<”enter center of square and the length of its side”;

cin>>xc>>yc>>r;

for(int i=xc-r/2;i<xc+r/2;i++)

{


putpixel(i,yc+r/2,5);


putpixel(i,yc-r/2,5);

}

for(int i=yc-r/2;i<yc+r/2;i++)

{


putpixel(i,xc+r/2,5);


putpixel(i,xc-r/2,5);

}


boundaryfill(xc,yc,2,5);

getch( );

closegraph( );

}

void boundaryfill(int x,int y,int color,int boundary)

{


if(boundary!=getpixel(x,y)) &&color!=getpixel(x,y))


{


boundaryfill(x,y+1,color,boundry);


boundaryfill(x,y-1,color,boundry);


boundaryfill(x-1,y,color,boundry);


boundaryfill(x+1,y,color,boundry);


} }
////////////FLOOD FILL ALGORITHM/////////////////////////////

#include<iostream.h>

#include<conio.h>

#include<graphics.h>

void floodfill(int,int,int,int);

void main( )

{

int driver,mode,xc,yc,x,y,r;

driver=DETECT;

initgraph(&driver,&mode,”c:\\tc\\bgi”);

cout<<”enter center of square and the length of its side”;

cin>>xc>>yc>>r;

for(int i=xc-r/2;i<xc+r/2;i++)

{


putpixel(i,yc+r/2,5);


putpixel(i,yc-r/2,5);

}

for(int i=yc-r/2;i<yc+r/2;i++)

{


putpixel(i,xc+r/2,5);


putpixel(i,xc-r/2,5);

}


floodfill(xc,yc,2,BLACK);

getch( );

closegraph( );

}

void floodfill(int x,int y,int color,int basecolor)

{


if(basecolor = = getpixel(x,y)))


{


putpixel(x,y,color);

floodfill(x,y+1,color,basecolor);


floodfill(x,y-1,color,basecolor);


floodfill(x-1,y,color,basecolor);


floodfill(x+,y,color,basecolor);


)}


