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1. Explain Refresh cathode ray tube with diagram.
                                            (5)

2. Define scan conversion and explain DDA algorithm?                                                  (1+4)

3. Explain mid point circle generating method and write the algorithm.                          (3+3)                                                                           
      4.  Write Short notes on any one

                                            (4)
      a) 2D Translation            b) Bresenham's line Algorithm

1. The working of CRT depends on the movement of electrons beams. The electron guns generate sharply focused electrons which are accelerated at high voltage. This high-velocity electron beam when strikes on the fluorescent screen creates luminous spot

After exiting from the electron gun, the beam passes through the pairs of electrostatic deflection plate. These plates deflected the beams when the voltage applied across it. The one pair of plate moves the beam upward and the second pair of plate moves the beam from one side to another. The horizontal and vertical movement of the electron are independent of each other, and hence the electron beam positioned anywhere on the screen.

The working parts of a CRT are enclosed in a vacuum glass envelope so that the emitted electron can easily move freely from one end of the tube to the other.
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Electrons Gun Assembly

The electron gun is the source of the electron beams. The electron gun has a heater, cathode, grid, pre-accelerating anode, focusing anode and accelerating anode. The electrons are emitted from the highly emitted cathode. The cathode is cylindrical in shape, and at the end of it, the layer of strontium and barium oxide is deposited which emit the high emission of electrons at the end of the tube.

The electron passes through the electron in the small grid. This control grid is made up of nickel material with a centrally located hole which is coaxial with the CRT axis. The electron which is emitted from the electron gun and passes through the control grid have high positive potential which is applied across the pre-accelerating and accelerating anodes.

The beam is focused by focusing anode. The accelerating and focusing electrodes are cylindrical in shape which has a small opening in the centre of each electrode. After exiting the focusing anode, the beams passes through the vertical and horizontal deflecting plates.

TThe deflection plate produces the uniform electrostatic field only in the one direction. The electron beam entering into the deflection plates will accelerate only in the one direction, and hence electrons will not move in the other directions.

The front of the CRT is called the face plate. The face plate of the CRT is made up of entirely fibre optics which has special characteristics. The internal surface of the faceplate is coated with the phosphor. The phosphorous converts the electrical energy into light energy. The energy level of the phosphorous crystal raises when the electron beams strike on it. 
2. A mathematical point (x,y) within an image area needs to be scan converted to a pixel at location (x1,y1) this can be done

          x1=floor(x), y1=floor(y)  

Digital Differential Analyzer (DDA) algorithm is the simple line generation algorithm which is explained step by step here.
Step 1 − Get the input of two end points (X0,Y0) and (X1,Y1).
Step 2 − Calculate the difference between two end points.

dx = X1 - X0
dy = Y1 - Y0
Step 3 − Based on the calculated difference in step-2, you need to identify the number of steps to put pixel. If dx > dy, then you need more steps in x coordinate; otherwise in y coordinate.

if (absolute(dx) > absolute(dy))

   Steps = absolute(dx);

else

   Steps = absolute(dy);
Step 4 − Calculate the increment in x coordinate and y coordinate.

Xincrement = dx / (float) steps;

Yincrement = dy / (float) steps;
Step 5 − Put the pixel by successfully incrementing x and y coordinates accordingly and complete the drawing of the line.

for(int v=0; v < Steps; v++)

{

   x = x + Xincrement;

   y = y + Yincrement;

   putpixel(Round(x), Round(y));

}
3.
Mid Point Algorithm
Step 1 − Input radius r and circle center (xc,yc) and obtain the first point on the circumference of the circle centered on the origin as

(x0, y0) = (0, r)
Step 2 − Calculate the initial value of decision parameter as
P0 = 5/4 – r (See the following description for simplification of this equation.)

f(x, y) = x2 + y2 - r2 = 0

f(xi - 1/2 + e, yi + 1)

        = (xi - 1/2 + e)2 + (yi + 1)2 - r2 

        = (xi- 1/2)2 + (yi + 1)2 - r2 + 2(xi - 1/2)e + e2
        = f(xi - 1/2, yi + 1) + 2(xi - 1/2)e + e2 = 0
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Let di = f(xi - 1/2, yi + 1) = -2(xi - 1/2)e - e2
Thus,

If e < 0 then di > 0 so choose point S = (xi - 1, yi + 1).

di+1    = f(xi - 1 - 1/2, yi + 1 + 1) = ((xi - 1/2) - 1)2 + ((yi + 1) + 1)2 - r2
        = di - 2(xi - 1) + 2(yi + 1) + 1

        = di + 2(yi + 1 - xi + 1) + 1

If e >= 0 then di <= 0 so choose point T = (xi, yi + 1)

   di+1 = f(xi - 1/2, yi + 1 + 1)

       = di + 2yi+1 + 1

The initial value of di is

   d0 = f(r - 1/2, 0 + 1) = (r - 1/2)2 + 12 - r2
      = 5/4 - r {1-r can be used if r is an integer}

When point S = (xi - 1, yi + 1) is chosen then

   di+1 = di + -2xi+1 + 2yi+1 + 1

When point T = (xi, yi + 1) is chosen then

   di+1 = di + 2yi+1 + 1
Step 3 − At each XK position starting at K=0, perform the following test −
If PK < 0 then next point on circle (0,0) is (XK+1,YK) and

   PK+1 = PK + 2XK+1 + 1

Else

   PK+1 = PK + 2XK+1 + 1 – 2YK+1
Where, 2XK+1 = 2XK+2 and 2YK+1 = 2YK-2.
Step 4 − Determine the symmetry points in other seven octants.
Step 5 − Move each calculate pixel position (X, Y) onto the circular path centered on (XC,YC) and plot the coordinate values.

X = X + XC,   Y = Y + YC
Step 6 − Repeat step-3 through 5 until X >= Y.

4.
Bresenham’s Line Generation
The Bresenham algorithm is another incremental scan conversion algorithm. The big advantage of this algorithm is that, it uses only integer calculations. Moving across the x axis in unit intervals and at each step choose between two different y coordinates.

For example, as shown in the following illustration, from position (2, 3) you need to choose between (3, 3) and (3, 4). You would like the point that is closer to the original line.
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At sample position Xk+1, the vertical separations from the mathematical line are labelled as dupper and dlower.
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From the above illustration, the y coordinate on the mathematical line at xk+1 is −

Y = m(Xk+1) + b
So, dupper and dlower are given as follows −

dlower=y−yk
=m(Xk+1)+b−Yk
and
dupper=(yk+1)−y
=Yk+1−m(Xk+1)−b
You can use these to make a simple decision about which pixel is closer to the mathematical line. This simple decision is based on the difference between the two pixel positions.
dlower−dupper=2m(xk+1)−2yk+2b−1

Let us substitute m with dy/dx where dx and dy are the differences between the end-points.
dx(dlower−dupper)=dx(2dydx(xk+1)−2yk+2b−1)

=2dy.xk−2dx.yk+2dy+2dx(2b−1)

=2dy.xk−2dx.yk+C
So, a decision parameter Pk for the kth step along a line is given by −
pk=dx(dlower−dupper)

=2dy.xk−2dx.yk+C
The sign of the decision parameter Pk is the same as that of dlower−dupper.
If pk is negative, then choose the lower pixel, otherwise choose the upper pixel.
Remember, the coordinate changes occur along the x axis in unit steps, so you can do everything with integer calculations. At step k+1, the decision parameter is given as −
pk+1=2dy.xk+1−2dx.yk+1+C
Subtracting pk from this we get −

pk+1−pk=2dy(xk+1−xk)−2dx(yk+1−yk)

But, xk+1 is the same as (xk)+1. So −
pk+1=pk+2dy−2dx(yk+1−yk)

Where, Yk+1–Yk is either 0 or 1 depending on the sign of Pk.
The first decision parameter p0 is evaluated at (x0,y0) is given as −
p0=2dy−dx
Now, keeping in mind all the above points and calculations, here is the Bresenham algorithm for slope m < 1 −
Step 1 − Input the two end-points of line, storing the left end-point in (x0,y0).
Step 2 − Plot the point (x0,y0).
Step 3 − Calculate the constants dx, dy, 2dy, and (2dy – 2dx) and get the first value for the decision parameter as −
p0=2dy−dx
Step 4 − At each Xk along the line, starting at k = 0, perform the following test −
If pk < 0, the next point to plot is (xk+1,yk) and
pk+1=pk+2dy
Otherwise,

(xk,yk+1)
pk+1=pk+2dy−2dx
Step 5 − Repeat step 4 (dx – 1) times.

For m > 1, find out whether you need to increment x while incrementing y each time.

After solving, the equation for decision parameter Pk will be very similar, just the x and y in the equation gets interchanged.
2D translation
A translation moves an object to a different position on the screen. You can translate a point in 2D by adding translation coordinate (tx, ty) to the original coordinate (X, Y) to get the new coordinate (X’, Y’).
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From the above figure, you can write that −
X’ = X + tx
Y’ = Y + ty
The pair (tx, ty) is called the translation vector or shift vector. The above equations can also be represented using the column vectors.
P=[X][Y] p' = [X′][Y′]T = [tx][ty]

or
P’ = P + T
