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Solution :
1. Explain the CRT display devices with neat diagram?

          CRT consist of the following parts:

· Electron gun

· Deflection plate assembly
· Glass envelope

· Fluorescent screen

· Base, for connections

The diagram given below shows the internal structure of the CRT[image: image1.jpg]Electron

un Aquadag
] Vertical deflection "8
Pre-accelerating Jates
) anode  Focusing .
Pins  Heater

anode
Electron beam

o Phosphor screen

Accelerating o rizontal deflection
anode plates

Electronics Coach




A sharply focused beam is produced by the electron gun assembly. This high-velocity beam strikes the fluorescent screen thus causing a luminous spot on the screen.

The two electrostatic deflection plates deflect the accelerated beam by the application of voltage. This applied voltage enable the beam to move vertically up – down and horizontally from an end to other.

The two movements are not dependent on each other that causes the beam to be arranged anywhere on the screen.

CRT parts are confined in a glass envelope in order to permit free movement of the electron from an end to the other.

Working of Cathode Ray Tube

The main parts of CRT are responsible for the working of it that is explained below-

Electron gun

The electron gun is the originator of focused accelerated electron beam. It consists of a heater, a cathode, pre-accelerating anode, accelerating anode which emits electrons and forms them into a beam.

OR


Explain the following terms in context of display devices?

(i) Resolution
(ii)
flickering 
i) Resolution:   Refers to the sharpness and clarity of an image. The term is most often used to describe monitors, printers, and bit-mapped graphic images. In the case of dot-matrix and laser printers, the resolution indicates the number of dots per inch. For example, a 300-dpi (dots per inch) printer is one that is capable of printing 300 distinctdotsin a line 1 inch long. This means it can print 90,000 dots per square inch.

For graphics monitors, the screen resolution signifies the number of dots (pixels) on the entire screen. For example, a 640-by-480 pixel screen is capable of displaying 640 distinct dots on each of 480 lines, or about 300,000 pixels. This translates into different dpi measurements depending on the size of the screen.

ii) flickering :

    if a CRT computer monitor's vertical refresh rate is set to 60 Hz, most monitors will produce a visible "flickering" effect, unless they use phosphor with long afterglow.Most people find that refresh rates of Hz and above enable flicker-free viewing on CRTs.Use of refresh rates above 120 Hz is uncommon, as they provide little noticeable flicker reduction and limit available resolution.The lighting used in film projectors is typically an incandescent lamp or arc lamp, which does not flicker, but some degree of flicker is desirable to help decrease the flicker fusion threshold comfortably below film's typical framerate of 24 fps. This is usually accomplished with a shutter which causes the lamplight to apparently strobe on and off at a multiple of the framerate, most often Hz.

2. What are the general application  of  computer  graphics?

· Computational Biology: Computational biology is an interdisciplinary field that applies the techniques of computer science, applied mathematics and statistics to address biological problems. The main focus lies on developing mathematical modeling and computational simulation techniques.

· Computational Physics: Computational physics is the study and implementation of numerical algorithm to solve problems in physics for which a quantitative theory already exists. It is often regarded as a sub discipline of theoretical physics but some consider it an intermediate branch between theoretical and experimental physics.

·  Information of Graphics: Information graphics or information graphics are visual representations of information, data or knowledge. These graphics are used where complex information needs to be explained quickly and clearly, such as in signs, maps, journalism, technical writing, and education. They are also used extensively as tools by computer scientists, mathematicians, and statisticians to ease the process of developing and communicating conceptual information.

· Scientific Visualization: Scientific visualization is a branch of science, concerned with the visualization of three dimensional phenomena, such as architectural, meteorological, medical, biological systems. Scientific visualization focuses on the use of computer graphics to create visual images which aid in understanding of complex, often massive numerical representation of scientific concepts or results.

·  Graphic Design: The term graphic design can refer to a number of artistic and professional disciplines which focus on visual communication and presentation. Various methods are used to create and combine symbols, images and/or words to create a visual representation of ideas and messages. Graphic design often refers to both the process (designing) by which the communication is created and the products (designs) which are generated.

· Computer-aided Design: Computer-aided design (CAD) is the use of computer technology for the design of objects, real or virtual. The design of geometric models for object shapes, in particular, is often called computer-aided geometric design (CAGD). CAD may be used to design curves and figures in two-dimensional ("2D") space; or curves, surfaces, or solids in three-dimensional ("3D") objects. CAD is also widely used to produce computer animation for special effects in movies, advertising, technical manuals.

· Web Design: Web design is the skill of designing presentations of content usually hypertext or hypermedia that is delivered to an end-user through the World Wide Web, by way of a Web browser. The process of designing Web pages, Web sites, Web applications or multimedia for the Web may utilize multiple disciplines, such as animation, authoring, communication design, corporate identity, graphic design, human-computer interaction, information architecture, interaction design, marketing, photography, search engine optimization and typography.

· Digital Art: Digital art most commonly refers to art created on a computer in digital form. On other hand, is a term applied to contemporary art that uses the methods of mass production or digital media. The impact of digital technology has transformed traditional activities such as painting, drawing and sculpture, while new forms, such as net art, digital installation art, and virtual reality, have been recognized artistic practices.

· Video Games: A video game is an electronic game that involves interaction with a user interface to generate visual feedback on a raster display device. The electronic systems used to play video games are known as platforms. This platform creates through graphics.

· Virtual Reality: Virtual reality (VR) is a technology which allows a user to interact with a computer-simulated environment. The simulated environment can be similar to the real world, for example, simulations for pilot or combat training, or it can differ significantly from reality, as in VR games. It is currently very difficult to create a high-fidelity virtual reality experience, due largely to technical limitations on processing power, image resolution and communication bandwidth. Virtual Reality is often used to describe a wide variety of applications, commonly associated with its immersive, highly visual, 3D environments.

·  Computer Simulation: A computer simulation, a computer model or a computational model is a computer program, or network of computers, that attempts to simulate an abstract model of a particular system.

· Education: A computer simulation, a computer model or a computational model is a computer program, or network of computers, that attempts to simulate an abstract model of a particular system. Computer simulations have become a useful part of mathematical modeling of many natural systems in physics (computational physics), chemistry and biology, human systems in economics, psychology, and social science and in the process of engineering new technology, to gain insight into the operation of those systems, or to observe their behavior.

OR


Explain Raster scan device system?


Raster Scan

In a raster scan system, the electron beam is swept across the screen, one row at a time from top to bottom. As the electron beam moves across each row, the beam intensity is turned on and off to create a pattern of illuminated spots.
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Picture definition is stored in memory area called the Refresh Buffer or Frame Buffer. This memory area holds the set of intensity values for all the screen points. Stored intensity values are then retrieved from the refresh buffer and “painted” on the screen one row (scan line) at a time as shown in the following illustration.

Each screen point is referred to as a pixel (picture element) orpel. At the end of each scan line, the electron beam returns to the left side of the screen to begin displaying the next scan line.

[image: image3]
3. Define a transformation and explain the translation transformation?

Transformation : In  many  cases  a  complex  picture  can  always  be  treated as  a  combination  of  straight line, circles, ellipse etc., and if we are able to generate these basic figures, we can also generate combinations of them.  Once we  have drawn these pictures, the  need arises  to transform these pictures. Changes the above images that is called transformation.
Translation: 
Consider a point P(x1 , y1 ) to be translated to another point Q(x2 , y2 ).  If we know  the point  value (x2, y2) we can directly shift to Q by displaying the pixel (x2, y2).  On the  other  hand, suppose we only know that we  want to shift by a distance of Tx along  x axis  and Ty along  Y axis.   Then obviously the coordinates can be derived by  x2 =x1+Tx and  Y2 = y1 + Ty .
Suppose  we  want  to shift  a  triangle  with  coordinates  at  A(20,10), B(30,100) and C(40,70).   The  shifting to be  done  by  20 units  along  x  axis  and 10 units  along  y  axis. Then the new triangle will be at A1 (20+20, 10+10) B1  (30+20, 10+10) C1(40+20, 70+10)  In the matrix form [x2 y2 1] = [x1 y1 1]    
                                                              


Scaling : Suppose we want the point  (x1 y1)  to be scaled by a factor sx and by a factor sy along y direction. 
Then the new coordinates become  : x2 = x1 * sx and  y2 = y1 * sy
                


(Note that scaling a point physically means  shifting  a point away.   It does  not   magnify
the  point.   But  when  a  picture  is  scaled, each  of  the  points  are  scaled differently  and  hence the dimensions of the picture changes.)
OR


Explain the DDA line algorithms?

DDA Algorithm

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)(X0,Y0) and (X1,Y1)(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));
}
4. Describe Cohen-Sutherland line clipping algorithm with region code details?

Cohen-Sutherland Line Clipping

The Cohen-Sutherland line clipping algorithm quickly detects and dispenses with two common and trivial cases. To clip a line, we need to consider only its endpoints. If both endpoints of a line lie inside the window, the entire line lies inside the window. It is trivially accepted and needs no clipping. On the other hand, if both endpoints of a line lie entirely to one side of the window, the line must lie entirely outside of the window. It is trivially rejected and needs to be neither clipped nor displayed.
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As you proceed around the window, extending each edge and defining an inside half-space and an outside half-space, nine regions are created - the eight "outside" regions and the one "inside"region. Each of the nine regions associated with the window is assigned a 4-bit code to identify the region. Each bit in the code is set to either a 1(true) or a 0(false). If the region is to the left of the window, the first bit of the code is set to 1. If the region is to the top of the window, the second bit of the code is set to 1. If to the right, the third bit is set, and if to the bottom, the fourth bit is set. The 4 bits in the code then identify each of the nine regions as shown below.

[image: image8]
For any endpoint ( x , y ) of a line, the code can be determined that identifies which region the endpoint lies. The code's bits are set according to the following conditions:

[image: image9]      The sequence for reading the codes' bits is LRBT (Left, Right, Bottom, Top).

Once the codes for each endpoint of a line are determined, the logical AND operation of the codes determines if the line is completely outside of the window. If the logical AND of the endpoint codes is not zero, the line can be trivally rejected. For example, if an endpoint had a code of 1001 while the other endpoint had a code of 1010, the logical AND would be 1000 which indicates the line segment lies outside of the window. On the other hand, if the endpoints had codes of 1001 and 0110, the logical AND would be 0000, and the line could not be trivally rejected.

The logical OR of the endpoint codes determines if the line is completely inside the window. If the logical OR is zero, the line can be trivally accepted. For example, if the endpoint codes are 0000 and 0000, the logical OR is 0000 - the line can be trivally accepted. If the endpoint codes are 0000 and 0110, the logical OR is 0110 and the line can not be trivally accepted.

OR


Write down the boundary fill algorithms?


The boundary fill algorithm can be implemented by 4-connected pixels or 8-connected pixels.

4-connected pixels : After painting a pixel, the function is called for four neighboring points. These are the pixel positions that are right, left, above and below the current pixel. Areas filled by this method are called 4-connected. Below given is the algorithm :
Algorithm :

void boundaryFill4(int x, int y, int fill_color,int boundary_color)


{

  
  if(getpixel(x, y) != boundary_color &&

    
   getpixel(x, y) != fill_color)

   
 {

        
putpixel(x, y, fill_color);

        boundaryFill4(x + 1, y, fill_color, boundary_color);

        boundaryFill4(x, y + 1, fill_color, boundary_color);

        boundaryFill4(x - 1, y, fill_color, boundary_color);

        boundaryFill4(x, y - 1, fill_color, boundary_color);

  
  }


}

[image: image10]
OR


Explain the  Breshenhan’s  line algorithms?

the Bresenham algorithm for slope m < 1 −

Step 1 − Input the two end-points of line, storing the left end-point in (x0,y0)(x0,y0).

Step 2 − Plot the point (x0,y0)(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−dxp0=2dy−dx
Step 4 − At each XkXk along the line, starting at k = 0, perform the following test −

If pkpk < 0, the next point to plot is (xk+1,yk)(xk+1,yk) and

pk+1=pk+2dypk+1=pk+2dy
Otherwise,

(xk,yk+1)(xk,yk+1)
pk+1=pk+2dy−2dxpk+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 PkPk will be very similar, just the x and y in the equation gets interchanged.

4.
Describe Cohen-Sutherland line clipping algorithm with region code details?

OR


Write down the flood fill algorithms?


shows how the cell in the middle is connected to cells around it. For instance, there are 8-connections like there are in Minesweeper (clicking on any cell that turns out to be blank reveals 8 cells around it which contains a number or are blank). The cell (1,1) is connected to(0,0), (0,1), (0,2), (1,0), (1,2), (2,0), (2,1), (2,2).

In general any cell (x,y) is connected to (x−1,y−1), (x−1,y), (x−1,y+1), (x,y−1), (x,y+1), (x+1,y−1), (x+1,y), (x+1,y+1). Of course, the boundary conditions are to be kept in mind.

Now that the given area has been modeled as a graph, a DFS or BFS can be applied to traverse that graph. The pseudo code is given below.

function DFS(x, y, visited, n, m)
    if (x ≥ n OR y ≥ m)
        return
    if(x < 0 OR y < 0)
        return
    if(visisted[x][y] == True)
        return
    visited[x][y] = True
    DFS(x-1, y-1, visited, n, m)
    DFS(x-1, y, visited, n, m)
    DFS(x-1, y+1, visited, n, m)
    DFS(x, y-1, visited, n, m)
    DFS(x, y+1, visited, n, m)
    DFS(x+1, y-1, visited, n, m)
    DFS(x+1, y, visited, n, m)
    DFS(x+1, y+1, visited, n, m)
Random Scan (Vector Scan)

In this technique, the electron beam is directed only to the part of the screen where the picture is to be drawn rather than scanning from left to right and top to bottom as in raster scan. It is also called vector display, stroke-writing display, or calligraphic display.

Picture definition is stored as a set of line-drawing commands in an area of memory referred to as the refresh display file. To display a specified picture, the system cycles through the set of commands in the display file, drawing each component line in turn. After all the line-drawing commands are processed, the system cycles back to the first line command in the list.

Random-scan displays are designed to draw all the component lines of a picture 30 to 60 times each second.
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