 TU/CSE






TEZPUR UNIVERSITY
Autumn Semester Mid Term Examination, 2012

CO 303 : COMPUTER GRAPHICS
Full Marks:--30




Time:--1 hour

The figures in the right hand margin indicate marks for the individual questions

1.  Spot intensity has a Gaussian distribution.





[1]

2.  Refresh rate of a random-scan system is typically 30-60 frames/sec.            
[1]

3.  Emmissive display devices convert electrical energy into light.


[1]   

4. Magnetic  lens focusing produces the smallest spot size on the screen.  

[1]  
5.  The equation at the boundary between regions R1 and R2  for an ellipse is 2ry2x=2rx2y [1]
6.  What is run-length encoding?






[2]

7.  Define interlacing.







           
[2]
8.  What is a major problem with DDA algorithm?  




[2]

· Ans. Since DDA uses rounding off of the pixel position obtained by multiplication or division, causes an accumulation of error in the proceeding pixels. Accumulation of round-off errors can make the pixelated line drift away from what was intended.
9.  Give the Bresenham’s line drawing algorithm for m < -1.



[7]
Ans. I am giving you the entire program. Go through it properly.
#include<stdio.h>

#include<conio.h>

#include<math.h>

#include<graphics.h>

void linebres(int x1,int y1,int x2,int y2);

void linebres1(int x1,int y1,int x2,int y2);

int main(){


int driver=DETECT,mode,x1,y1,x2,y2,dx,dy;


clrscr();


initgraph(&driver,&mode,"C:\\turboc3\\BGI");


printf("\n Enter the cordinates x and y :");



scanf("%d %d %d %d",&x1, &y1, &x2, &y2);


dy=y2-y1;


dx=x2-x1;


if(dy/dx >=0)



linebres(x1, y1, x2, y2);


else //negative slope



linebres1(x1, y1, x2, y2);


getch();


closegraph();


return  0;

}

void linebres(int x1,int y1,int x2,int y2){


int x,y,dx,dy;


int k, p;


if(x1>x2)
{//swap



linebres(x2,y2,x1,y1);



return;
}


dx=x2-x1;


dy=y2-y1;


if(dy<0)
{



k=-1;



dy=-dy;
}


else



k=1;


p=2*dy - dx;


y=y1;


for(x=x1;x<=x2;x++)
{



putpixel(x,y,4);

//

printf("\n%d %d",x,y);



if(p<=0)




p +=2*dy;



else{




p += 2*dy-2*dx;




y +=k;
}


}

}

void linebres1(int x1,int y1,int x2,int y2){


int x,y,dx,dy;


int k, p;


if(y1>y2)
{//swap



linebres(x2,y2,x1,y1);



return;
}


dx=x2-x1;


dy=y2-y1;


if(dx<0)
{



k=-1;



dx=-dx;
}


else



k=1;


p=2*dx - dy;


x=x1;


for(y=y1;y<=y2;y++)
{



putpixel(x,y,4);

//

printf("\n%d %d",x,y);



if(p<=0)




p +=2*dx;



else{




p += 2*dx-2*dy;




x +=k;}


}}
10. For a bilevel system, suppose the frame bit address of pixel (0,0) is 1024 and (xmax, ymax) is the point (500, 600). Calculate address of (100, 200) and (101, 201).


[4]

Ans. For a bilevel system (1 bit per pixel), the frame-buffer (in row major format) bit address for pixel position ( x , y ) is calculated as [image: image1.png]addr(x, y

addr(0,0) + y(xmax + 1) + x



and

 [image: image2.png]addrix +1,y + 1) = addr(x, y) + Xmax +2




addr(100, 200) = addr(0,0)+200(500+1)+100=1024+100200+100=101324

addr(101,201) = 101324+500+2=101826

11. Give the basic structure of scan-line polyfill algorithm.



[3]
Ans. The basic scan-line algorithm is as follows:
For y=ymin to ymax 
· Find the intersections of the scan line with all edges of the polygon
· Sort the intersections by increasing x coordinate
· Fill in all pixels between pairs of intersections that lie interior to the polygon 
12. Magnify the triangle with vertices a(0,0), b(1,1) and c(5,2) to twice its size while keeping 
         c(5,2) fixed. 
  








[5]
· Ans. For a vertex with coordinates (x, y), the scaled coordinates (x/, y/) are calculated as,
 x/= xf + (x – xf)sx
y/= yf + (y – yf)sy 
· x/= x. sx + xf (1 – sx) and y/= y. sy + yf (1 – sy)……..(1), where (xf, yf) is the fixed point.
Here, (xf, yf) = (5, 2)

xf (1 – sx) = 5 *(1-2)= -5, yf (1 – sy) = 2*(1-2) = -2

Therefore, on solving using using (1) we get,

a’(x’, y’) = (-5,-2)

b’(x’, y’)= (-3,0)

c’(x’,y’)=(5,2)
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1. Spot intensity has a _________________ distribution.



      [1]

2. Refresh rate of a random-scan system is typically __________.            

      [1]

3. _______ display devices convert electrical energy into light.


      [1]   

4. ________ lens focusing produces the smallest spot size on the screen.  

      [1]  
5.   The equation at the boundary between regions R1 and R2  for an ellipse is ________.  [1]

6. What is run-length encoding?







      [2]

7. Define interlacing.







                  [2]
8. What is a major problem with DDA algorithm?  




      [2]

9. Give the difference between object transformation and coordinate transformation.       [4]
10. For a bilevel system, suppose the frame bit address of pixel (0,0) is 1024 and (xmax, ymax) is the point (500, 600). Calculate address of (100, 200) and (101, 201).

      [4]

11. Give the scan-line polyfill algorithm.



     


     [10]

12. How can you parallelize a line with slope m>1 and left endpoint (x0,y0). Give details. [10]

13. Write a program to draw an ellipse path from (rx, 0) to the boundary between region 1 and region 2.









     [10]
14. Magnify the triangle with vertices a(0,0), b(1,1) and c(5,2) to twice its size while keeping c(5,2) fixed. 
  








     [5]
15. Give the working principle of an LCD device.




      [6]

