
DEPARTMENT OF INFORMATION TECHNOLOGY 

QUESTION BANK 

                                    IT6501  GRAPHICS AND MULTIMEDIA                                              

 
 UNIT I 2D PRIMITIVES 

 

  1. What is Output Primitive? 

        Basic geometric structures that describe a scene are referred to as Output Primitives. Points 

and straight lines segments are the simplest geometric components of pictures. Additional output 

primitives that can be used to construct a picture include circles and other conic sections, quadric 

surfaces, spline curves and surfaces, polygon color areas, 

and character strings. 

2. What is DDA? 

        The Digital Differential Analyzer is a scan-conversion line algorithm based on calculating 

either difference in y-coordinate (dy) or difference in x- coordinate. We sample the line at unit 

intervals in one coordinate and determine corresponding integer values nearest the line path for the 

other coordinate. 

3. What are the disadvantages of DDA algorithm? 

• Round-off error in successive additions of the floating-point increment can cause the calculated 

pixel positions to drift away from the true line path for long line segments. 

• Rounding operations and floating-point arithmetic in procedure are still time consuming. 

 4. What is attribute parameter? 

        Any parameter that affects the way a primitive is to be displayed is referred to as an attribute 

parameter. 

5. What are the basic line attributes? 

        Basic attributes of a straight line segment are its type, its width, and its color. 

6.  What is pixel mask? 

        Pixel mask is a string containing the digits 1 and 0 to indicate which positions to plot along the 

line path. The mask 1111000, could be used to display a dashed line with a dash length of 4 and 

inter dot spacing of three. 

7. What are line caps? 

    The shape of the line ends are adjusted to give a better appearance by adding line caps. Butt cap: 

obtained by adjusting the end positions of the component parallel lines so that the thick line is 

displayed with square ends that is perpendicular to  the line path. 

 

    Round cap: obtained by adding a filled semicircle to each butt cap. 

    Butt cap                round cap             projecting square cap. 

 8.List out the methods used for smoothly joining two line segments? 

  Mitter join-by extending the outer boundaries of each of the two lines until they 

     meet. 

  Round join – by capping the connection between the two segments with a circular 

     boundary whose diameter is equal to the line width. 

  Bevel join – by displaying the line segments with butt caps and filling in the 

     triangular gap where the segment meet. 

9. Briefly explain about the character attributes. 

    Text attributes: Font: set of characters with a particular design style. Eg. Times roman, 

courier.Underlining style: solid, dotted, double Boldface, italics , shadow 

10. Briefly explain about the unbundled and bundled attributes. 

    Unbundled attributes: how exactly the primitive is to be displayed is determined by its attribute 

setting. These attributes are meant to be used with an o/p device capable of displaying primitives 

the way specified.Bundled attributes: when several kinds of o/p devices are available at a graphics 

installation, it is convenient for a user to be able to say how attributes are to be interpreted on 
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different o/p devices. This is accomplished by setting up tables foreach o/p device that lists sets of 

attribute value that are to be used on that device to display each primitive type. A particular set of 

attribute values for a primitive on each o/p device is then chosen by specifying the appropriate table 

index.  Attributes specified in this manner is called as bundled attribute. 

11. Define aliasing. 

    Displayed primitives generated by the raster algorithms have a jagged, stair step appearance 

because the sampling process digitizes coordinate points on an object to discrete integer pixel 

positions. This distortion of information due to low frequency sampling is called aliasing. 

12. What is antialiasing? 

    Appearance of displayed raster lines by applying antialiasing methods that compensate for the 

under sampling process. Nyquist sampling frequency: to avoid losing information, the sampling 

frequency to at least twice that of the highest frequency occurring in the object. Fs=2*fmax. 

13. What is antialiasing by super sampling or post filtering? 

    This is a technique of sampling object characteristics at a high resolution and displaying results at 

a lower resolution. 

14. What is antialiasing by area sampling or prefiltering? 

    An alternative to super sampling is to determine pixel intensity by calculating areas of overlap of 

each pixel with theobjects to be displayed . antialiasing by computing overlaps areas is referred to 

as area sampling or prefiltering. 

15. What is antialiasing by pixel phasing? 

    Raster objects can be antialiased by shifting the display location of pixel areas. This is applied by 

“micro positioning” the electron beam in relation to object geometry. 

16. What are the basic transformations?                                                                                              
    Translation : translation is applied to an object by repositioning it along a straight line path from 

one coordinate location to another. 

    x1=x+Tx         y1=y+Ty (Tx,Ty) – translation vector or shift vector                                                                             

      Rotation: a two dimensional rotation is applied to an object by repositioning it along a circular 

path in the xy  plane.                                                                       

     P1=R.P                                                       

       R= cosθ  -sinθ 

             sinθ   cosθ     

θ- rotation angle                                                               

    Scaling:a scaling transformation alters the size of an object . 

      x1=x.Sx      y1=y.Sy Sx and Sy are scaling factors.                                                 

17. What is uniform and differential scaling?                                   
    Uniform scaling: Sx and Sy are assigned the same value. 

    Differential scaling: unequal values for Sx and Sy. 

18.Define reflection. 

        A Reflection is a transformation that produces a mirror image of an object. The mirror image 

for a 2D reflection is generated relative to an axis of reflection by rotating the 

object 180 degree about the reflection axis.                          

    By line y =0(x-axis) 

                                                        1      0         0 

    transformation matrix =              0     -1        0 

                                                        0       0        1 

 

    by the x axis 

                                                      -1      0      0 

    transformation matrix =             0      1      0 

   

                                                       0       0      1 
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19. Define shearing. 

    A transformation that distorts the shape of an object such that the transformed shape appears as if 

the object is composed of internal layers that had been caused to slide over each other is called 

shear. 

    x-direction shear relative to x axis 

    shear matrix =        1            shx           0 

                                   0            1              0 

                                   0            0              1 

 

    x-direction shear relative to other reference lines 

    Shear matrix       =       1       shx   -shx.yref 

                                         0         1         0 

                                         0         0         1                                                                                                                                                         

20. What is a window and a viewport? 

    A world coordinate area selected for display is called a window. An area on a display device to 

which a window is  mapped is called a viewport. 

 21.   What is viewing transformation? 

        The mapping of a part of a world-coordinate scene to device coordinates is referred 

to as viewing transformation. 

22.    Define Clipping. 

       Any procedure that identifies those portions of a picture that are either inside or outside of a 

specified region of space is referred to as a clipping algorithm or simply clipping. The region 

against which an object is clipped is called a clip window. 

23. What are the types of Clipping? 

       • Point clipping 

       • Line clipping 

       • Area clipping 

       • Curve clipping 

       • Text clipping 

 

 

                                                           PART B 

 

 Explain in detail about Bresenham’s line generating algorithm. Give example. 

Bresenham’s line Drawing Algorithm for |m| < 1 

   1. Input the two line endpoints and store the left end point in (x0,y0) 

   2. load (x0,y0) into frame buffer, ie. Plot the first point. 

   3. Calculate the constants ∆x, ∆y, 2∆y and obtain the starting value for the decision  parameter as 

P0 = 2∆y-∆x 

   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 + 2∆y 

             otherwise, the next point to plot is (xk+1,yk+1) and 

                      Pk+1 = Pk + 2∆y - 2∆x 

      5. Perform step4 ∆x times. 

Implementation of Bresenham Line drawing Algorithm 

void lineBres (int xa,int ya,int xb, int yb) 

{ 

int dx = abs( xa – xb) , dy = abs (ya - yb); 

int p = 2 * dy – dx; 

int twoDy = 2 * dy, twoDyDx = 2 *(dy - dx); 

int x , y, xEnd; 
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/* Determine which point to use as start, which as end * / 

if (xa > x b ) 

{ 

x = xb; 

y = yb; 

xEnd = xa; 

} 

 else 

{ 

x = xa; 

y = ya; 

xEnd = xb; 

} 

setPixel(x,y); 

while(x<xEnd) 

{ 

x++; 

if (p<0) 

p+=twoDy; 

else 

{ 

y++; 

p+=twoDyDx; 

} 

setPixel(x,y); 

} 

} 

 

 Explain in detail about DDA line generating algorithm. Give example. 

 The digital differential analyzer (DDA) is a scan-conversion line algorithm based on 

calculation either ∆y or ∆x 

The line at unit intervals in one coordinate and determine corresponding integer values nearest the 

line path for the other coordinate. 

A line with positive slope, if the slope is less than or equal to 1, at unit x intervals (∆x=1) and 

compute each successive y values as 

               yk+1 = yk + m                            

For lines with a positive slope greater than 1 we reverse the roles of x and y, (∆y=1) and calculate 

each succeeding x value as 

                       xk+1 = xk + (1/m)        (  left endpoint to the right endpoint. 

) 

If this processing is reversed, ∆x=-1 that the starting endpoint is at the right 

               yk+1 = yk – m                                      

When the slope is greater than 1 and ∆y = -1 with 

               xk+1 = xk-1(1/m)                                  

Algorithm: 

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

void lineDDA (int xa, int ya, int xb, int yb) 

{ 

int dx = xb - xa, dy = yb - ya, steps, k; 

float xIncrement, yIncrement, x = xa, y = ya; 

if (abs (dx) > abs (dy) steps = abs (dx) ; 

else steps = abs dy); 
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xIncrement = dx / (float) steps; 

yIncrement = dy / (float) steps 

setpixel (ROUND(x), ROUND(y) ) : 

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

{ 

x += xIncrement; 

y += yIncrement; 

setpixel (ROUND(x), ROUND(y)); 

} 

} 

Example : Consider the line from (0,0) to (4,6) 

  1. xa=0, ya =0 and xb=4 yb=6 

  2. dx=xb-xa = 4-0 = 4 and dy=yb-ya=6-0= 6 

  3. x=0 and y=0 

  4. 4 > 6 (false) so, steps=6 

  5. Calculate xIncrement = dx/steps = 4 / 6 = 0.66 and yIncrement = dy/steps =6/6=1 

  6. Setpixel(x,y) = Setpixel(0,0) (Starting Pixel Position) 

7. Iterate the calculation for xIncrement and yIncrement for steps(6) number of times 

8. Tabulation of the each iteration 

 

 Explain in detail about Midpoint ellipse generating algorithm. Give example. 

Describe Ellipse drawing Algorithm:                               

Region 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

For Derivation and example (Refer T1 122-129) 

Algorithm: 

1. Input rx,ry and ellipse center (xc,yc) and obtain the first point on an ellipse centered on the origin 

as 

          (x0,y0) = (0,ry) 

 2. Calculate the initial value of the decision parameter in region 1 as 

              P10=ry2-rx2ry +(1/4)rx2 

 3. At each xk position in region1 starting at k=0 perform the following test. If P1k<0, the next point 

along the ellipse centered on (0,0) is (xk+1, yk) and 

              p1k+1 = p1k +2 ry2xk +1 + ry2 

Otherwise the next point along the ellipse is (xk+1, yk-1) and 

              p1k+1 = p1k +2 ry2xk +1 - 2rx2 yk+1 + ry2 with 

 

             2 ry2xk +1 = 2 ry2xk + 2ry2 

              2 rx2yk +1 = 2 rx2yk + 2rx2 
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  And continue until 2ry2 x>=2rx2 y 

4. Calculate the initial value of the decision parameter in region 2 using the last point (x0,y0) is the 

last position calculated in region 1. 

     p20 = ry2(x0+1/2)2+rx2(yo-1)2 – rx2ry2 

5. At each position yk in region 2, starting at k=0 perform the following test, If p2k>0 the next point 

along the ellipse centered on (0,0) is (xk,yk-1) and 

     p2k+1 = p2k – 2rx2yk+1+rx2 

Otherwise the next point along the ellipse is (xk+1,yk-1) and 

  p2k+1 = p2k + 2ry2xk+1 – 2rx2yk+1 + rx2 

Using the same incremental calculations for x any y as in region 1. 

6. Determine symmetry points in the other three quadrants. 

7. Move each calculate pixel position (x,y) onto the elliptical path centered on (xc,yc) and plot the 

coordinate values 

                   x=x+xc, y=y+yc 

8. Repeat the steps for region1 unit 2ry2x>=2rx2y 

 

 Explain in detail about Midpoint Circle generating algorithm. Give example. 

Algorithm 

 

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) 

2. Calculate the initial value of the decision parameter as P0=(5/4)-r 

3. At each xk position, starting at k=0, perform the following test. If Pk <0 the next point along the 

circle centered on (0,0) is (xk+1,yk) and Pk+1=Pk+2xk+1+1  

Otherwise the next point along the circle is  (xk+1,yk-1) and Pk+1=Pk+2xk+1+1-2 yk+1 

 

       Where 2xk+1=2xk+2 and 2yk+1=2yk-2 

4. Determine symmetry points in the other seven octants. 

5. Move each calculated pixel position (x,y) onto the circular path centered at (xc,yc) and plot the 

coordinate values. 

                       x=x+xc y=y+yc 

6. Repeat step 3 through 5 until x>=y. 

 

Example : Midpoint Circle Drawing 

Given a circle radius r=10 

The circle octant in the first quadrant from x=0 to x=y. The initial value of the decision parameter is 

P0=1-r = - 9 

For the circle centered on the coordinate origin, the initial point is (x0,y0)=(0,10) and initial 

increment terms for calculating the decision parameters are 

               2x0=0 , 2y0=20 

         Successive midpoint decision parameter values and the corresponding coordinate positions 

along the circle path are  calculated 

 

 Explain in detail about window to viewport coordinate transformation. 
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       The viewing transformation in several steps, as indicated in Fig. First, we construct the scene in 

world coordinates using the output primitives. Next to obtain a particular orientation for the 

window, we can set up a two-dimensional viewing- coordinate system in the world coordinate 

plane, and define a window in the viewing- coordinate system. 

The viewing- coordinate reference frame is used to provide a method for setting uparbitrary 

orientations for rectangular windows. Once the viewing reference frame is established, we can 

transform descriptions in world coordinates to viewing coordinates. We then define a viewport in 

normalized coordinates (in the range from 0 to 1) and map the viewing-coordinate description of the 

scene to normalized coordinates. 

  At the final step all parts of the picture that lie outside the viewport are clipped, and the contents of 

the viewport are transferred to device coordinates. By changing the position of the viewport, we can 

view objects at different positions on the display area of an output device. 

Window to view port coordinate transformation: 

 

A 
point 

at 

positio

n 

(xw,y

w) in a 

design

ated 

windo

w is 

mappe

d to 

viewport coordinates  (xv,yv) so that relative positions in the two areas are the same. The figure 

illustrates the window to view port mapping. 

 A point at position (xw,yw) in the window is mapped into position (x v,yv) in the associated view 

port.  

The conversion is performed with the following sequence of transformations. 

      1. Perform a scaling transformation using point position of (xw min, yw min) that scales the 

window area to the size of view port. 
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      2. 

Translate 

the scaled 

window 

area to the 

position of 

view port. 

Relative 

proportion

s of objects 

are 

maintained 

if scaling 

factor are 

the 

same(Sx=

Sy). 

 Write a detailed note on the basic two dimensional transformations. 

Translation 

      A translation is applied to an object by representing it along a straight line path from one 

coordinate location to another adding translation distances, tx, ty to original coordinate position 

(x,y) to move the point to a new position (x’,y’) to 

             x’ = x + tx, y’ = y + ty 

 

The translation distance point (tx,ty) is called translation vector or shift vector. Translation 

equation can be expressed as single matrix equation by using column vectors to represent the 

coordinate position and the translation vector as 

                         P= ( x, y ) 

                        T =(t x , t y ) 

                         x' =x+ t x 

                         y' =y +t y 

                                                            P'=P+T  

Example: Moving a polygon from one  position to another position with the translation 

 vector  

(-5.5, 3.75) 

 

  

 

 

 

 

 

 

 

 

Scaling: 

A scaling transformation alters the size of an object. This operation can be carried out for 

polygons by multiplying the coordinate values (x,y) to each vertex by scaling factor Sx & Sy to 

produce the transformed coordinates (x’,y’) 

              x’= x.Sx             y’ = y.Sy 

scaling factor Sx scales object in x direction while Sy scales in y direction. 

                                       P’ = S. P 
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Turning a square (a) Into a rectangle (b) with scaling factors sx = 2 and sy= 1. 

 

 

 

 

 

 

 

Rotations: 

       A two-dimensional rotation is applied to an object by repositioning it along acircular path on xy 

plane. To generate a rotation, specify a rotation angle θ and the position (xr,yr) of the rotation point 

(pivot point) about which the object is to be rotated. 

       Positive values for the rotation angle define counter clock wise rotation about pivot point. 

Negative value of angle rotate objects in clock wise direction. The transformation can also be 

described as a rotation about a rotation axis perpendicular to xy plane and passes through pivot 

point 

 

 

 

 

 

 

 

 

 

 

Rotation of a point from position (x,y) to position (x’,y’) through angle θ relative to coordinate 

origin 

 The transformation equations for rotation of a point position P when the pivot point is at coordinate 

origin. In figure r is constant distance of the point positions Ф is the original angular of the point 

from horizontal and θ is the rotation angle. 

The transformed coordinates in terms of angle θ and Ф 

       x’ = rcos(θ+Ф) = rcosθ cosФ – rsinθsinФ 

       y’ = rsin(θ+Ф) = rsinθ cosФ + rcosθsinФ 

The original coordinates of the point in polar coordinates 

  x = rcosФ,   y = rsinФ 

 the transformation equation for rotating a point at position (x,y) through an angle θ about origin 

x’ = xcosθ – ysinθ 

y’ = xsinθ + ycosθ 

Rotation equation 

       P’= R . P 

 

 Explain with an example the Cohen-Sutherland line clipping algorithm.  

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. 

Inside-Outside Window Codes 
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To determine whether endpoints are inside or outside a window, the algorithm sets up a half-space 

code for each endpoint. Each edge of the window defines an infinite line that divides the whole 

space into two half-spaces, the inside half-space and the outside half-space, as shown 

below.  

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. 

 

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: 

 

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. 
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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 trivially accepted. For example, if the endpoint codes are 0000 

and 0000, the logical OR is 0000 - the line can be trivially accepted. If the endpoint codes are 0000 

and 0110, the logical OR is 0110 and the line can not be trivially accepted. 

Algorithm 

The Cohen-Sutherland algorithm uses a divide-and-conquer strategy. The line segment's endpoints 

are tested to see if the line can be trivially accepted or rejected. If the line cannot be trivially 

accepted or rejected, an intersection of the line with a window edge is determined and the trivial 

reject/accept test is repeated. This process is continued until the line is accepted. 

To perform the trivial acceptance and rejection tests, we extend the edges of the window to divide 

the plane of the window into the nine regions. Each end point of the line segment is then assigned 

the code of the region in which it lies. 

1. Given a line segment with endpoint  and  

2. Compute the 4-bit codes for each endpoint. 

If both codes are 0000,(bitwise OR of the codes yields 0000 ) line lies completely inside the 

window: pass the endpoints to the draw routine. 

If both codes have a 1 in the same bit position (bitwise AND of the codes is not 0000), the 

line lies outside the window. It can be trivially rejected. 

3. If a line cannot be trivially accepted or rejected, at least one of the two endpoints must lie 

outside the window and the line segment crosses a window edge. This line must 

be clipped at the window edge before being passed to the drawing routine. 

4. Examine one of the endpoints, say . Read  's 4-bit code in order: Left-to-

Right, Bottom-to-Top. 

5. When a set bit (1) is found, compute the intersection I of the corresponding window edge 

with the line from  to . Replace  with I and repeat the algorithm. 

Illustration of Line Clipping 

Before Clipping 
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Consider the line segment AD. Point A has an outcode of 0000 and point D has an outcode 

of 1001. The logical AND of these outcodes is zero; therefore, the line cannot be trivally 

rejected. Also, the logical OR of the outcodes is not zero; therefore, the line cannot be trivally 

accepted. The algorithm then chooses D as the outside point (its outcode contains 1's). By our 

testing order, we first use the top edge to clip AD at B. The algorithm then recomputes B's 

outcode as 0000. With the next iteration of the algorithm, AB is tested and is trivially accepted 

and displayed. 

Consider the line segment EI 

Point E has an outcode of 0100, while point I's outcode is 1010. The results of the trivial 

tests show that the line can neither be trivally rejected or accepted. Point E is determined to 

be an outside point, so the algorithm clips the line against the bottom edge of the window. 

Now line EI has been clipped to be lineFI. Line FI is tested and cannot be trivially accepted 

or rejected. Point F has an outcode of 0000, so the algorithm chooses point I as an outside 

point since its outcode is1010. The line FI is clipped against the window's top edge, yielding 

a new line FH. Line FH cannot be trivally accepted or rejected. Since H's outcode is 0010, 

the next iteration of the algorthm clips against the window's right edge, yielding line FG. 

The next iteration of the algorithm tests FG, and it is trivially accepted and display. 

After Clipping 

After clipping the segments AD and EI, the result is that only the line 

segment AB and FG can be seen in the window. 

 

 Explain in detail about 2D attributes 

Attributes of output primitives 

Any parameter that affects the way a primitive is to be displayed is referred to as an attribute 

parameter. Example attribute parameters are color, size etc. A line drawing function for example 

could contain parameter to set color, width and other properties. 

    1.  Line Attributes 

    2.  Curve Attributes 

    3.  Color and Grayscale Levels 

    4.  Area Fill Attributes 

    5.  Character Attributes 

    6.  Bundled Attributes 

Refer T1(144-157) 

UNIT II 3D CONCEPTS 

 

1. What are the representation schemes for solid objects? 

    Boundary representations: they describe a 3D object as a set of surfaces that separate the object 
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interior from environment.  Example: polygon facets Space partitioning representations: they are 

used to describe interior properties, by partitioning the spatial region containing an object into a set 

of small, non overlapping, contiguous solids. Example: octree 

 

2. What is parallel projection? 

    One method for generating a view of a solid object is to project points on the object surface along 

parallel lines onto the display plane. By selecting different viewing positions, can project visible 

pointson the object onto the display plane. 

3. What is perspective projection? 

      Project points to the display plane along converging points. Object realism is acheived. Smaller 

as their distance from the observer increases. For a perspective projection object positions are 

transformed to the view plane along lines that converge to a point called the projection reference 

point.                                                                                

4. What are blobby objects? 

 Some objects do not maintain a fixed shape, but change their surface characteristics in 

certain motions or when in proximity to other objects. Examples in this class of objects include 

molecular structures, water droplets and other liquid effects, melting objects and muscle shapes in 

the human body. These objects can be described as exhibiting "blobbiness" and are often simply 

referred to as blobby objects, since their shapes show a certain degree of fluidity. 

5. What is depth cueing? 

 Depth information is important so that easily identify for a particular viewing direction, 

which is the front and which is the back of displayed objects. 

6. What is an ellipsoid?                                             
    An ellipsoid surface can be described as an extension of a spherical surface, where the radii in 

three mutually perpendicular directions can have different values. 

7. Describe about spline curve.                                     
    The term spline is a flexible strip used to produce a smooth curve through a designated set of 

points. In computer graphics,the term spline curve refers to any composite curve formed with 

polynomial sections satisfying specified continuity conditions at the boundary of the pieces. 

8. How to generate a spline curve? 

   A spline curve is specified by giving a set of coordinate positions called as control points. 

These control points are then fitted with piece wise continuous parametric polynomial functions in 

one of the two ways. When polynomial sections are fitted so that the curve passes through each 

control point, the resulting curve is said to interpolate the set of control points.When the 

polynomials are fitted to the general control point path without necessarily passing through any 

control point the resulting curve is said to approximate the set control points. 

9. Explain about Bezier curves. 

    This is a spline approximation method. A beizer curve section can be fitted to any number of 

control points. The number of control points to be approximated and their relative position 

determine the degree of the Beizer polynomial. As with the  interpolation splines , a beizer curve 

can be specified with boundary conditions, with a characterization matrix , or with blending 

functions 

10. Explain about sweep representations. 

    Sweep representations are useful for constructing three- dimensional objects that possess 

translational, rotational or other symmetries. One can represent such objects by specifying a 2D 

shape and a sweep that moves the shape through a region of space to produce other objects(3D). A 

set of 2D primitives ,such as circle and rectangles, can be provided for sweep representations as 

menu options. 

11. What is ray casting? 

  Ray casting methods are commonly used to implement constructive solid geometry 

operations when objects are described with boundary representations. Ray casting is applied by 

constructing composite objects in world coordinates with the xy plane corresponding to the pixel 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



plane of a video monitor. This plane is referred to as “firing plane”, since each pixel emits a ray 

through the objects that are combined. Then the surface intersections along each ray path, and they 

are sorted  according to the distance from the firing plane. The surface limits for the composite 

objects are determined by specified set operations. 

12.  Define Octree. 

 Hierarchical tree structures called octrees are used to represent solid objects in some 

graphics system. The tree structure is organized so that each node corresponds to a region of 3D 

space. This representation for solids takes advantage of spatial coherence to reduce storage 

requirements for 3D objects. 

13. What are the two types of projections? 

 Parallel projection: coordinate positions are transformed to the view plane along parallel 

lines. Perspective projection: object positions are transformed to the view plane along lines that 

converge to a point called projection reference point. 

14. What are the two types of parallel projection? 

    Orthographic parallel projection: projection is perpendicular to the view plane. 

    Oblique parallel projection: projection is not perpendicular to the view plane. 

15. Explain about axonometric projection. 

  Orthogonal projections that display more than one face of an object are axonometric 

projection. 

16. Explain about isometric projection. 

    Isometric projection is obtained by aligning the projection plane so that it intersects each 

coordinate axis in which the object is defined at the same distance from the origin. 

17. State the use of exploded views.                                                       
 Exploded and cutaway views of such objects can then be used to show the internal structure 

and relationship of the object  parts.                                                            

18. What are called control points?                                                   
 The spline curve is specified by giving a set of coordinate positions, called controlpoints, 

which indicates the general shape of the curve.       

19. What is called a convex hull?              
 In Spline CurvesThe convex polygon boundary that encloses a set of control points is called 

the convex hull. 

20. Mention some surface detection methods. 

 Back-face detection, depth-buffer method, A-buffer method, scan-line method, depth-sorting 

method, BSP-tree method, area subdivision, octree method, ray casting. 

21. What are super qadric surfaces.? 

 The superquadrics or super-quadrics (also superquadratics) are a family of geometric shapes 

defined by formulas that resemble those of elipsoids and other quadrics, except that the squaring 

operations are replaced by arbitrary powers. Additional parameters are added the equation of 

quadrics to produce different shapes  

22.  What is a color model? 

    A color model is a method for explaining the properties or behavior of color within some 

particular context. Example: XYZ model, RGB model. 

23.  Define intensity of light. 

    Intensity is the radiant energy emitted per unit time, per unit solid angle, and per unit projected 

area of source. 

24.  What is hue? 

    The perceived light has a dominant frequency (or dominant wavelength). The dominant 

frequency is also called as hue or simply as color. 

25.  What is purity of light? 

    Purity describes how washed out or how “pure” the color of the light appears. pastels and pale 

colors are described as less  pure. 

26.    The term chromacity is used to refer collectively to the two properties describing color 

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



characteristics: purity and dominant frequency. 

27.  Explain about CMY model. 

    A color model defined with the primary colors cyan, magenta and yellow is useful for describing 

color output to hard copy devices. 

28. Define computer animation. 

    Computer animation generally refers to any time sequence of visual changes in a scene. 

29.  Explain about frame-by-frame animation. 

    Frame-by-frame animation, each frame of the scene is separately generated and stored. Later the 

frames can be recorded on film or they can be consecutively displayed in “real time playback” 

mode. 

30.  Explain about story board. 

    The storyboard is an outline of the action. It defines the motion sequence as a set of basic events 

that are to take place. Depending on the type of animation to be produced, the storyboard could 

consist of a set of rough sketches or it could be a list of the basic ideas for the motion. 

 

31.  Explain about key frame. 

    A key frame is a detailed drawing of the scene at a certain time in the animation sequence. Within 

each key frame, each object is positioned according to the time for that frame. Some key frames are 

chosen at extreme positions in action; others are spaced so that the time interval between key frames 

is not too great. 

32.  Explain about morphing. 

    Transformation of object shape from one form to another is called morphing. 

 

                                                               PART B 

1. Explain various 3D object representations. 

Representation schemes for solid objects are divided into two categories as follows: 

1. Boundary Representation ( B-reps) 

It describes a three dimensional object as a set of surfaces that separate the object interior from the 

environment. Examples are polygon facets and spline patches. 

2. Space Partitioning representation 

   It describes the interior properties, by partitioning the spatial region containing an object into a set 

of small, nonoverlapping, contiguous solids(usually cubes). 

        Eg: Octree Representation 

 

Polygon Surfaces -          Polygon surfaces are boundary representations for a 3D graphics object is 

a set of polygons that enclose the object interior. 

 Polygon Tables 

 Geometric Tables 

 Attribute tables 

 Plane Equations 

 Polygon Meshes 

Curved Lines and Surfaces 

 Sphere 

 Ellipsoid 

 Torus 

Spline Representations 

 Interpolation and Approximation Splines 

 Parametric Continuity Conditions 

 Geometric Continuity Conditions 

 Spline specifications 

Refer T1(330-353) 
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2. Briefly explain about the basic transformations performed on three dimensional objects. 

Translation 

 
 

 
 

 

 
Rotation 
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• Parallel to one of the Coordinate Axis  

In special cases where an object is to be rotated about an axis that is parallel to one of the 

coordinate axis, we can obtain the desired rotation with the following transformation sequence. 

1. Translate the object so that the rotation axis coincides with the parallel coordinate axis (for 

simplicity, let us take x-axis). 

2. Perform the specified rotation about that axis. 

Translate the object so that the rotation axis is moved back to its original position 

 
Scaling 

The matrix expression for the scaling transformation of a position P = (x, y, z) relative to 

coordinate origin can be written as: 
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• The matrix representation for an arbitrary fixed-point (xf, yf, zf) can be expressed as: 

 
Reflections 

• The matrix expression for the reflection transformation of a position P = (x, y, z) relative to 

x-y plane can be written as: 

•  
• Transformation matrices for inverting x and y values are defined similarly, as reflections 

relative to yz plane and xz plane, respectively.  

Shears 

• The matrix expression for the shearing transformation of a position P = (x, y, z), to produce 

z-axis shear, can be written as: 

•  
• Parameters a and b can be assigned any real values. The effect of this transformation is to 

alter x- and y- coordinate values by an amount that is proportional to the z value, while 

leaving the z coordinate unchanged. 

• Shearing transformations for the x axis and y axis are defined similarly. 

2. Write short notes on parallel and perspective projections. 

Parallel and Perspective Projections: 

parallel projections         perspective projections 

 

 

 

 

 

 

  

   (Orthographic, Oblique),  derivation of  

projection matrices Refer T1(459-466) 
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3. Explain in detail about 3D viewing. 

   Three Dimensional Viewing Functions 

  1. With parameters specified in world coordinates, elements of the matrix for transforming world 

coordinate descriptions to the viewing reference frame are calculated using the function. 

 EvaluateViewOrientationMatrix3(x0,y0,z0,xN,yN,zN,xV,yV,zV,error,viewMatrix) 

 This function creates the viewMatrix from input coordinates defining the viewing system. 

Parameters x0,y0,z0 specify the sign of the viewing system.World coordinate vector (xN, yN, zN) 

defines the normal to the view plane and the direction of the positive zv viewing  axis. 

The world coordinates (xV, yV, zV) gives the elements of the view up vector. An integer error code 

is generated in parameter error if input values are not specified correctly. 

 

  2. The matrix proj matrix for transforming viewing coordinates to normalized projection 

coordinates is created with the function.  Evaluate ViewMappingMatrix3 

(xwmin,xwmax,ywmin,ywmax,xvmin,xvmax,yvmin,yvmax,zvmin,zvmax,projType,xprojRef,yproj

Ref,zprojRef,zview,zback,zfront,error,projMatrix) 

  *Window limits on the view plane are given in viewing coordinates with parameters xwmin, 

xwmax, ywmin and ywmax. 

  *Limits of the 3D view port within the unit cube are set with normalized coordinates xvmin, 

xvmax, yvmin, yvmax, zvmin and zvmax. 

  *Parameter projType is used to choose the projection type either parallel or perspective. 

Coordinate position (xprojRef, yprojRdf, zprojRef) sets the projection reference point. This point is 

used as the center of projection if projType is set to perspective; otherwise, this point and the center 

of the viewplane window define the parallel projection vector. 

  *The position of the viewplane along the viewing zv axis is set with parameter z view. 

  *Positions along the viewing zv axis for the front and back planes of the view volume are given 

with parameters z front and z back. 

  *The error parameter returns an integer error code indicating erroneous input data. 

 

 

4. Explain in detail about Visible surface detection methods 

A major consideration in the generation of realistic graphics displays is identifying those parts of a 

scene that are visible from a chosen viewing position. 

 Classification of Visible Surface Detection Algorithms 

       These are classified into two types based on whether they deal with object definitions directly 

or with their projected images 

1. Object space methods: compares objects and parts of objects to each other within the scene 

definition to determine which surfaces as a whole we should label as visible. 

2. Image space methods: visibility is decided point by point at each pixel position on the projection 

plane. Most Visible Surface Detection Algorithms use image space methods. Back Face Detection 

        

A point (x, y,z) is "inside" a polygon surface with plane parameters A, B, C, and D if 

              Ax + By + Cz + D < 0      ----------------(1 ) 

       When an inside point is along the line of sight to the surface, the polygon must be a back face . 

• Depth Buffer Method 

• A-Buffer Method 

• Scan Line Method 

• Depth Sorting Method 

• BSP Tree Method 

• Area Subdivision Method Refer: Text book 1 Pg:(492-505) 
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5.Explain about quadric surfaces 

     The quadric surfaces are described with second degree equations  (quadratics). They include         

spheres,     ellipsoids, tori,        parabolids,      and  hyperboloids. 

Sphere 

     In Cartesian coordinates, a spherical surface with radius r centered on the coordinates origin is 

defined as the set of points (x,y, z) that satisfy the equation. 

                     x2 + y2 + z2 = r2           

     The spherical surface can be represented in parametric form by using latitude and longitude 

angles 

 

 

                                           
 

 

 

  

 

 

 

 

x = r cosφ cosθ, -л/2 <= φ<= л/2 

y = r cosφ sinθ, -л <= φ <= л    

z = rsinφ 

The parameter representation in eqn (2) provides a symmetric range for the angular parameter θ and 

φ. 

Ellipsoid 

      Ellipsoid surface is an extension of a spherical surface where the radius in three mutually 

perpendicular directions can have different values 

 The parametric representation for the ellipsoid in terms of the latitude angle φ and the 

longitude angle θ is 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

x = rx cosφ cosθ, -л/2 <= φ <= л/2 

y = ry cosφ sinθ, -л <= φ <= л 

z = rz sinφ 

Torus 

      Torus is a doughnut shaped object. It can be generated by rotating a circle or other conic about a 

      specified axis. 
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Parametric representation for a torus is similar to those for an ellipse, except that angle φ extends 

over 360o.Using latitude and longitude angles φ and θ, we can describe the 

torus surface as the set of points that satisfy. 

             x = rx (r + cosφ) cosθ,         -л <= φ <= л 

             y = ry(r+ cosφ )sinθ,           -л <= φ <= л 

             z = rz sinφ 

 

 

6. Rotation of an object about an axis which is not parallel to any co ordinate axes: 

A rotation matrix for any axis that does not coincide with a coordinate axis can be set up as a 

composite transformation involving combinations of translations and the coordinate axes rotations. 

 

We obtain the required composite matrix by 

   1. Setting up the transformation sequence that moves the selected rotation axis onto one of the 

coordinate axis. 

   2. Then set up the rotation matrix about that coordinate axis for the specified rotation angle. 

   3. Obtaining the inverse transformation sequence that returns  the rotation axis to its original 

position.In the special case where an object is to be rotated about an axis that is parallel to one of 

the coordinate axes, we can attain the desired rotation with the following transformation sequence: 

   1. Translate the object so that the rotation axis coincides with the parallel coordinate axis. 

   2. Perform the specified rotation about the axis. 

   3. Translate the object so that the rotation axis is moved back  to its original position. 

When an object is to be rotated about an axis that is not parallel to one of the coordinate axes, 

we need to perform some additional transformations. 

In such case, we need rotations to align the axis with a selected coordinate axis and to bring the 

axis back to its original orientation.Given the specifications for the rotation axis and the rotation 

angle, we can accomplish the required rotation in five steps: 

   1. Translate the object so that the rotation axis passes through the coordinate origin. 

   2. Rotate the object so that the axis of rotation coincides with one of the coordinate axes. 

   3. Perform the specified rotation about that coordinate axis. 

   4. Apply inverse rotations to bring the rotation axis back to its original orientation. 

   5. Apply the inverse translation to bring the rotation axis back to its original position. 

 

Five transformation steps: 
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7.  

Exp

lain 

in 

det

ail 

abo

ut  

color 

mode

l. 

RGB 

Color 

Mode

l 

 

   

Based 

on 

the tri 

stimulus theory of version, our eyes perceive color through the 

 stimulation of three visual pigments in the cones on the retina. These visual pigments have a peak 

sensitivity at wavelengths of about 630 nm (red), 530 nm (green) and 450 nm (blue). 

By comparing intensities in a light source, we perceive the color of the light.  This is the basis for 

displaying color output on a video monitor using the 3 color primaries, red, green, and blue referred 

to as the RGB color model It is represented in the 

figure. 

 

 

 

 

 

 

 

 

The sign represents black, and the vertex with 

coordinates (1,1,1) in white. Vertices of the cube on 

the axes represent the primary colors, the 

remaining vertices represents the complementary 

color for each of the primary colors. The RGB color scheme is an additive model. (i.e.,) Intensities 

of the primary colors are added to produce other colors. 

 Each color point within the bounds of the cube can be represented as the triple 

 (R,G,B) where values for R, G and B are assigned in the range from 0 to1. 

 The color Cλ is expressed in RGB component as 

 

         Cλ = RR + GG + BB 

The magenta vertex is obtained by adding red and blue to produce the triple (1,0,1)  and white at 

(1,1,1) in the sum of the red, green and blue vertices. Shades of gray are represented along the main 
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diagonal of the cube from the origin (black) to the white vertex. 

 

YIQ Color Model 

The National Television System Committee (NTSC) color model for forming the composite video 

signal in the YIQ model. In the YIQ color model, luminance (brightness) information in contained 

in the Y parameter, chromaticity information (hue and purity) is contained into the I and Q 

parameters. 

 A combination of red, green and blue intensities are chosen for the Y parameter to yield the 

standard luminosity curve. Since Y contains the luminance information, black and white TV 

monitors use only the Y signal. Parameter I contain orange-cyan hue information that provides the 

flash-tone shading and occupies a bandwidth of 1.5 MHz. Parameter Q carries green-magenta hue 

information in a bandwidth of about 0.6MHz. 

CMY Color Model 

 A color model defined with the primary colors cyan, magenta, and yellow (CMY) in useful for 

describing color output to hard copy devices. It is a subtractive color model (i.e.,) cyan can be 

formed by adding green and blue  light. When white light is reflected from cyan-colored ink, the 

reflected light must have no red component. i.e., red light is absorbed or subtracted by the link. 

Magenta ink subtracts the green component from incident light and yellow subtracts the blue 

component. 

 

 

 

 

 

 

 

 

In CMY model, point (1,1,1) represents 

black because all components of the 

incident light are subtracted. The origin 

represents white light. 

 Equal amounts of each of the primary colors produce grays along the main diagonal of the cube. 

 A combination of cyan and magenta ink produces blue light because the red and green components 

of the incident light are absorbed.  The printing process often used with the CMY model generates a 

color point with a collection of 4 ink dots; one dot is used for each of the primary colors (cyan, 

 magenta and yellow) and one dot in black. 

HSV Color Model 

     The HSV model uses color descriptions that have a more interactive appeal to auser. 

Color parameters in this model are hue (H), saturation (S), and value (V). 

The 3D representation of the HSV model is derived from the RGB cube. The outline of the cube 

has the hexagon shape. 
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The boundary of the hexagon represents the various hues, and it is used as the top of the HSV 

hexcone. In the hexcone, saturation is measured along a horizontal axis, and value is along a 

vertical axis through the center of the hexcone.Hue is represented as an angle about the vertical 

axis, ranging from 00 at red through 3600. Vertices of the hexagon are separated by 600 intervals. 

Yellow is at 600, green at 1200 and cyan opposite red at H = 1800. Complementary colors are 1800 

apart. 

Saturation S varies from 0 to 1. the maximum 

purity at S = 1, at S = 0.25, the hue 

 is said to be one quarter pure, at S = 0, we have 

the gray scale. 

 

Value V varies from 0 at the apex to 1 at the top. 

 

 -   the apex representation black. 

 

At the top of the hexcone, colors have their 

maximum intensity. 

 

When V = 1 and S = 1 we have the „pure‟  

hues. 

 

White is the point at V = 1 and S = 0. 

 

8.  Explain in detail about the steps in computer animation. 

              Computer animation refers to any time sequence of visual changes in a scene. 

   Computer animations can also be generated by changing camera parameters such as      

   position, orientation and focal length. 

              Applications of computer-generated animation are entertainment, advertising, 

         training and education. 

Example : Advertising animations often transition one object shape into another. 

Frame-by-Frame animation 

Each frame of the scene is separately generated and stored. Later, the frames can be recoded on film 

or they can be consecutively displayed in "real-time playback" mode 

Design of Animation Sequences 

An animation sequence in designed with the following steps: 

Key frame systems 

Morphing 

Simulating accelerations 

Motion specifications  

Refer T1(608-616) 

 

 

9.  Explain in detail about the approaches for object motion specifications. 

      These are several ways in which the motions of objects can be specified in an animation system. 

Direct Motion Specification 

      Here the rotation angles and translation vectors are explicitly given. Then the geometric 

transformation matrices are applied to transform coordinate positions. 
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      We 

can 

approx

imate 

the 

path of 

a 

bounci

ng ball 

with a 

dampe

d, 

rectified, sine curve 

                     y (x) = A / sin(ωx + θ0) /e-kx 

        where A is the initial amplitude, ω is the angular frequency, θ0 is the phase angle and k is 

the damping constant. 

Goal Directed Systems 

      We can specify the motions that are to take place in general terms that abstractly describe the 

actions. These systems are called goal directed. Because they determine specific motionparameters 

given the goals of the animation. 

      Eg., To specify an object to „walk‟  or to „run‟  to a particular distance. 

Kinematics and Dynamics 

      With a kinematics description, we specify the animation by motion parameters (position, 

velocity and acceleration) without reference to the forces that cause the motion. 

      For constant velocity (zero acceleration) we designate the motions of rigid bodies in a scene by 

giving an initial position and velocity vector for each object.  

 We can specify accelerations (rate of change of velocity ), speed up, slow downs and curved 

motion paths. An alternative approach is to use inverse kinematics; where the initial and final 

positions of the object are specified at specified times and the motion parameters 

are computed by the system. 

 

10. Explain in detail about morphing. 

     Transformation of object shapes from one form to another is called Morphing. Morphing 

methods can be applied to any motion or transition involving a change in shape. The example is 

shown in the below figure. 

 

 

 

 

 

The general 
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preprocessing rules for equalizing keyframes in terms of either the number of vertices to be added 

to a keyframe. Suppose we equalize the edge count and parameters Lk and Lk+1 denote the number 

of line segments in two consecutive frames. We define, 

              Lmax = max (Lk, Lk+1) 

              Lmin = min(Lk , Lk+1) 

              Ne = Lmax mod Lmin 

              Ns = int (Lmax/Lmin) 

The preprocessing is accomplished by 

       1. Dividing Ne edges of keyframemin into Ns+1 section. 

       2. Dividing the remaining lines of keyframemin into Ns sections. 

For example, if Lk = 15 and Lk+1 = 11, we divide 4 lines of keyframek+1 into 2 sections each. The 

remaining lines of keyframek+1 are left infact. If the vector counts in equalized parameters Vk and 

Vk+1 are used to denote the number of vertices in the two consecutive frames. In this case we 

define 

       Vmax = max(Vk,Vk+1), Vmin = min( Vk,Vk+1)               and 

       Nls = (Vmax -1) mod (Vmin – 1) 

       Np = int ((Vmax – 1)/(Vmin – 1 )) 

 

Preprocessing using vertex count is performed by 

       1. Adding Np points to Nls line section of keyframemin. 

       2. Adding Np-1 points to the remaining edges of keyframemin. 

Refer T1(608) 
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UNIT III 
PART A 

 

1. Give some Multimedia applications. 

 Document imaging 

 Image processing and Image recognition 

 Full-Motion Digital Video Applications 

 Electronic Messaging 

 

2. What are the multimedia elements? 

Facsimile, Document images, Photographic images, Geographical information system maps, Voice 

commands and voice synthesis, Audio messages, Video messages,Full-motion stored and live video, 

Holographic images, Fractals. 

 

3. What is Holography? 

It is defined as the means of creating a unique photographic image without the use of a lens. 

 

4. What is hologram? 

The photographic recoding of the image is called a hologram, which appears to be an 

unrecognizable pattern of stripes and whorls but which when illuminate by coherent light as by a 

laser beam, organizes the light in to 3D representation of the original object. 

 

5. What are the important processes in image processing? Uses of MM in Image processing. 

Image recognition, image enhancement, image synthesis, and image reconstruction. 

 

6. What are complex image enhancement capabilities? 

Image calibration, Real-time alignment, Gray-scale normalization, RGB hue intensity adjustment, 

Color separation, Frame averaging. 

 

7. What is VGA mixing? 

Here, the image acquisition memory also serves as the display source memory, thereby fixing its 

position and size on screen. 

 

8. What is Dual-buffered VGA mixing / scaling? 

Double buffer schemes maintain the original images in a decompression buffer and the resized 

image in a display buffer. 

 

9. What is hypermedia documents? 

In hypermedia documents in addition to text, embedded or linked multimedia objects such as image, 

audio, hologram, or full -motion video. 

 

 

10. What are the sub-systems in DSP? 

Memory management, hardware-interrupt handling, Multitasking, Inter task synchronization and 

communication, Multiple timer services, Device-independent I/O. 

 

11. What are the types of images based on multimedia? 

Visible images, non-visible images, abstract images. 

 

12. What does non-visible images refer? 

Non-visible images are those that are not stored as images but are displayed as images e.g. pressure 

gauges, temperature gauges. 
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13. What are abstract images? 

Abstract images are really not images that ever existed as real-world objects or representations. 

Rather they are computer-generated images based on some arithmetic calculations. e.g. fractals. 

 

14. What is DVI? 

The Digital Video Interface (DVI) standard was defined to provide a processor independent 

specification for a video interface that could accommodate most compression algorithms for fast 

multimedia displays. 

 

15. What is MIDI? 

This is the interface standard for file transfer between a computer and a musical instrument such as 

a digital piano. 

 

16. What is Apple's Quick time? 

The QuickTime standard, developed by Apple Computer, is designed to support multimedia 

applications. Apple's QuickTime is viewed as a multimedia interface that is 

evolving to become a standard part of the Apple as well as MS-Windows based systems. 

 

17. What is JPEG? 

The Joint Photographic Experts Group, formed as a joint ISO and CCITT working committee, is 

focused exclusively on still-image compression. 

 

18. What is called Asymmetrical compression based on Compression? 

These are applications that need to be compressed once but are read many times. 

 

19. What are the considerations in Multimedia storage? 

Massive storage volumes, large object sizes, multiple related objects, temporal requirements for 

retrieval. 

 

20. What are the strengths of object oriented s/w? 

Encapsulation, Association, Classification. 

         

21. What is multimedia? 

Multimedia is an efficient combination of all the multimedia objects like text, image, and video, 

 

audio. It is a general term used for documents, applications, presentations and any information 

 

dissemination that uses the different multimedia objects. 

 

 

22. Define HDTV and UDTV.  

High Definition Television (HDTV) is a broadcasting standard introduced by US as a digital 

technology. A 1125 line digital HDTV has been developed and is being commercialized. 

NHK of Japan has developed Ultra Definition Television (UDTV) featuring approximately 3000 

lines. 

 

23. What are the data objects used in Multimedia Systems?   

 Text 

 Image 

 Audio 

 Holograms 
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 Full motion video 

 

24.What are ways to perform Image Annotation? 

Image annotation is performed in the following two ways 

• As a text file stored along with the image 

• As a small image stored with the original image 

 

 

PART B 

 

1. Give the multimedia applications and explain. 

 Document imaging 

 Image processing and Image recognition 

 Full-Motion Digital Video Applications 

 Electronic Messaging 

 

2. What are the multimedia elements? Explain. 

Facsimile, Document images, Photographic images, Geographical information system maps, Voice 

commands and voice synthesis, Audio messages, Video messages, Full-motion stored and live 

video, Holographic images, Fractals. 

 

3. Explain about Multimedia databases. 

Multimedia storage and retrieval, db management systems for multimedia system, db organization 

for multimedia applications, transaction management for multimedia 

systems. 

 

4. Explain about defining objects for multimedia system. 

Text, Images, Audio and video, Full-motion and live video. 

 

5. Explain about Multimedia data interface standards? 

File formats for multimedia systems, video processing standards, Microsoft's AVI. 
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UNIT IV 
PART A 

1. Write about Compression Decompression and its types 

Compression and decompression techniques are utilized for a number of applications, such 

as facsimile systems, printer systems, document storage and retrieval systems. When information is 

compressed, the redundancies are removed. Easy storage and retrieval 

Type of compression 

6. Lossless compression 

7. Lossy compression 

 

2. Say some loss less compression standards? 

Pack bits encoding, CCITT Group3 1D, CCITT Group3 2D, CCITT Group4,Lembel-Ziv and Welch 

algorithm LZW. 

 

3. Say some lossy compression standards? 

JPEG(Joint photographic Experts Group),MPEG(Moving Picture Experts Group),Intel DVI,CCITT 

H.261 video coding algorithm, Fractals. 

 

4. What are the advantages of CCITT Group 3 1D? 

• It is simple to implement in both h/w and s/w. 

• It is a world wide standard for facsimile, which is accepted for document imaging application. 

This allows document-imaging applications to incorporate fax 

documents easily. 

 

5. What is the disadvantage of CCITT Group 3 2D Scheme? 

It is complex and relatively difficult to implement in software. 

 

6. What is Luminance? 

Luminance refers to brightness. This is a measure of the brightness of the light emitted or reflected 

by an object. 

  

7. What are the levels of definition in JPEG standards? 

Baseline system, Extended system, special loss less function. 

 

8. Define Quantization. 

It is a process of reducing the precision of an integer, thereby reducing the number of bits required 

to store the integer. Vector quantization is an efficient pattern matching algorithm in which an image 

is decomposed into two or more vectors each representing particular features of the image such as 

pixels, transform coefficients,color luminance, that are matched to a code book of vectors. 

 

9. What are the controls in VCR paradigm? 

play, fast, forward, rewind, search forward, and rewind search. 

 

10. What are types of moving picture? 

Intra picture, Unidirectional predicted pictures, Bi-directional predicted pictures. 

11. What are the factors that affect video performance? 

Microprocessor speed, Play back window size, Frame rate. 

 

12. What is fractal? 

A fractal is a multidimensional object with an irregular shape or body that has approximately the 

same shape or body irrespective of size. i.e., irrespective of whether it gets smaller or bigger in size. 
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13. What are multimedia file formats? 

Rich-Text Format(RTF), Tagged image file format(TIFF), Resource image file format(RIFF), 

Musical instrument digital interface(MIDI), Joint Photographic Experts 

Group, Audio Video Interchanged Indeo file Format(AVI), TWAIN. 

 

14. What is digital pen? 

A digital pen is a powerful input device that allows the user to write, draw, point and gesture. 

 

15. What are the components of PEN? 

Electronic pen and digitizer, Pen driver, Recognition context manager, Recognizer, Dictionary, 

Display driver. 

 

16. What are the display performance issues? 

N/w b/w, Decompression or decoding, Display technology. 

 

17. What is roping? 

Roping causes straight lines to appear twisted or helical. This is caused by poor convergence as 

successive pixels in the line show different edge colors. 

 

18. Write the four basic technologies used for flat panel displays. 

Passive-matrix monochrome, Active-matrix monochrome, Passive-matrix color, Active-matrix 

color. 

 

19. What are the components of Laser printer? 

Paper feed mechanism, Laser assembly, Corona assembly, Fuser, Toner artridge. 

 

20. What are the main characteristics of voice recognition system? 

Separation b/w words, Speaker dependency and speaker-independent recognition, Use of 

phonemes, Vocabulary size. 

 

21. List the types of Chunks used in RIFF.  

•  RIFF Chunk-defines the contents of the RIFF file. 

 

• List Chunk-allows embedding additional file information such as archival location, 

copyright 

 information, creation date, and so on. 

 

3. Subchunk-  allows adding more information to a primary chunk when the primary chunk is 

not 

 sufficient. 

 

 

 

22. Write about Disk Spanning.   

 Disk spanning is a method of attaching multiple drives to a single host adapter, all drives 

appear as a single continuous logical unit. It is a good way of increasing storage capacity.The data is 

written to the first drive and when the first drive is full the controller switches to the second drive 

and so on. 

 

23.What is  Runlength encoding 

It is one of the simplest data compression scheme to compress black and white(Binary) images. A 

consecutive repeated string of characters is replaced by two bytes. The first byte contains a number 
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representing the number of times the character is repeated , the second byte contains the character 

itself.  

 

24. What is the purpose of MPEG? 

MPEG(Moving Picture Expert Group) is a standardization of compression algorithms for video. 

This was initiated by CCITT for teleconferencing and video telephony. The compression rate is 

about 64,128 or 192 kbits/sec for a specific resolution. 

 

 

PART B 

1. Explain binary image compression compression. 

Runlength encoding 

Huffman Encoding 

CCITT group 3 2D 

CCITT group 4 2D 

 

2. Explain color image and video compression and audio compression. 

 Color image compression – JPEG 

 Video Compression – MPEG , H.261 video coding algorithm 

 Audio Compression - ADPCM 

 

3. Explain about quantization 

 

4. Explain data and file format standards. 

 TIFF 

 RIFF 

 MIDI 

 JPEG 

 MPEG 

 TWAIN 

 

5. Explain in detail about digital audio 

 Sampling 

 Digital Voice 

 Voice Recognition systems(Word Separation, Speaker dependent/independent recognition, 

Use of Phonemes, Vocabulary size 

 Types of voice Recognition( Isolated word, Connected word, Continuous Speech) 

 Voice Recognition system performance 

 Voice Recognition Applications 

 

6. Explain in detail about Full Motion Video 

 Video cameras 

 Full motion video controllers 

 Video capture board architecture 

 Video Compression and Decompression 

 Audio Compression 

 ADC 

 Performance issues for Full Motion Video 

 

5. Explain about  storage and retrieval mechanisms. 

• Hard Disk 

• Magnetic storage densities and latencies 
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• seek latencies 

• Rotational latencies 

• Data management 

• Disk spanning 

• RAID(All Levels) 

• Usage of magnetic storage in Multimedia  

• Optical Media(CD ROM, WORM) 

• Rewritable optical disk technologies 

• Cache management 
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UNIT V 
PART A 

1. Define an Authoring system? 

 

       Authoring system is a software program that allows people to create an application  experience. 

Applications that allow user to create multimedia objects and link or embed them in other 

compound objects such as documents or database records are called authoring systems. 

 

2. What are the design issues for multimedia authoring? 

 

       Display resolution 

       Data formats for captured data 

       Compression algorithms 

       Network interfaces 

       Storage formats. 

 

3. What are the types of Multimedia authoring Systems? 

 

  Dedicated Authoring system 

 Timeline-Based Authoring 

 Structured Multimedia systems 

 Telephone Authoring System 

 

4. What is the purpose of zooming? 

       Zooming allows the user to see more detail for a specific area of the image. 

 

5. What is panning? 

          Panning implies that the image window is unable to display the full image at the selected 

resolution for display. In that case the image can be panned left to right or right to left as well as top 

to bottom or bottom to top. Panning is useful for finding detail that is not visible in the full image. 

 

6. What are the steps needed for Hypermedia report generation? 

 

8.  Planning 

9.  Creating each component 

10. Integrating components. 

 

 

 

 

 

7. What are the components of a distributed Multimedia system? 

 

          Application s/w, Container object store, Image and still video store, Audio and video  

component store, Object directory service agent, Component service agent, User  interface service 

agent, Networks. 

 

8. What are the characteristics of Document store? 

          Primary document storage, Linked object storage, Linked object management. 

 

9. What are key issues in data organization for multimedia systems? 
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 Data independence 

Multiple Data services. 

 

10. What are the key elements in object server architecture of multimedia 

 applications? 

 

          Object name server, Object directory manager, Object server, Object manager, Network 

manager, Object data store. 

 

11. What are the types of database replication? 

 

 Round-robin replication 

 manual replication 

 scheduled replication 

 immediate replication, 

 replication-on-demand 

 predictive replication 

 replicating references 

 no replication. 

 

 

12. What are the primary n/w topologies used for multimedia? 

 

  traditional LANS 

 extended LANS 

 High-speed LANS, WANS 

 

13. What is the purpose of MIME? 

 

           Multipurpose Internet Mail Extension specification defines mechanisms for generalizing the 

message content to include multiple body parts and multiple data  types. 

 

 

14. What are the characteristics of image and still video stores? 

 

            Compressed information 

            Multi- image documents 

            Related annotations 

            Large volumes 

 

          Migration b/w high- volume media such as an optical disk library and high-speed 

  media such as magnetic cache storage 

            Shared access. 

 

15. What are the services provided by a directory service agent? 

 

           Directory service, Object assignment, Object status management, Directory service domains, 

Directory service server elements, n/w access. 

 

16. What are the services provided by User Interface Agent? 

 

           Services on workstations, Using display s/w 
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17. Give the primary goal of MAPI. 

 

           Message API, Separate client applications from the underlying messaging services, Make 

basic mail-enabling a standard feature for all applications, Support messaging- reliant workgroup 

applications. 

 

18.       List 3 Multimedia authoring tools. 

                           *  Icon based packages. eg) HSC interactive SE Icon Author from AImtech. 

                           *  Script based packages.  eg) Multimedia viewer. 

 

19.      Define Premixing. 

                    Premixing combines a number of concurrent sound  effect into a synchronized sound                              

 effect. 

                  

20.      What are common navigation modes? 

                        

                         *  Direct mode 

                         *  Free form mode 

                         *  Browse mode 

 

21.     What is meant by media communication? 

               Media communication is a method to  store and deliver information or data between varies 

media such as advertising media, Electronic media, business media, print media and Mass media. 

 

22.     Differentiate hypertext and hypermedia. 

                 

Hypertext Hypermedia 

Hypertext allows the user to link information 

together,create information paths through a 

large volume of related text in 

documents,annotate existing text and append 

notes that direct readers to bibiliographic 

information or to other reference material 

Hypermedia is an extension of hypertext in that 

the electronic documents will also include 

virtually any kind of information that can be 

stored in electronic storage such as 

audio,animated video,graphics or full motion 

video. 

 

 

 

Part B 
 

    1.  Explain different design issues for multimedia authoring. 

 

    2.  Explain different types of multimedia authoring systems. 

 

    3.   Explain Hypermedia messaging & Mobile Messaging  

 

    4.   Explain Hypermedia messaging components 

 

    5.  Explain the key design issues in user interface design. 
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    6.  Describe the different key aspects of integrated multimedia message standards. 

 

    7.  Explain any four distributed multimedia components. 

 

    8.  Explain the operations of distributed client and server. 

 

    9.  Explain different multimedia servers with suitable examples. 

 

    10.  Explain multimedia database with its design issues. 

 

    11. Explain any four techniques for managing distributed objects. 
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