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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 

Vision of the Institution 

 We envision to achieve status as an excellent educational institution in the global 

knowledge hub, making self-learners, experts, ethical and responsible engineers, 

technologists, scientists, managers, administrators and entrepreneurs who will 

significantly contribute to research and environment friendly sustainable growth of the 

nation and the world. 

Mission of the Institution 

 To inculcate in the students self-learning abilities that enable them to become 

competitive and considerate engineers, technologists, scientists, managers, administrators 

and entrepreneurs by diligently imparting the best of education, nurturing environmental 

and social needs. 

 To foster and maintain a mutually beneficial partnership with global industries and 

Institutions through knowledge sharing, collaborative research and innovation. 

DEPARTMENT OF COMPUTER SCIENCE AND ENGINEERING 

Vision of the Department 

 To create ever green professionals for software industry, academicians for knowledge 

cultivation and researchers for contemporary society modernization. 

Mission of the Department 

 To produce proficient design, code and system engineers for software development. 

 To keep updated contemporary technology and fore coming challenges for welfare of the 

society. 

Programme Educational Objectives (PEOs) 

PEO1 : Figure out, formulate, analyze typical problems and develop effective solutions 

by imparting the idea and principles of science, mathematics, engineering fundamentals and 

computing. 

PEO2 : Competent professionally and successful in their chosen career through life-long 

learning. 

PEO3 : Excel individually or as member of a team in carrying out projects and exhibit 

social needs and follow professional ethics. 
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K.S.R. COLLEGE OF ENGINEERING (Autonomous) 

 

Department of Computer Science and Engineering 

Subject Name:  COMPUTER GRAPHICS  

Subject Code:  16CS512                    Year/Semester:III / V  

Course Outcomes: On completion of this course, the student will be able to  

CO1 To learn the basic terminology of computer graphics.  

CO2 To develop the algorithm design capability for creating different 2D and 3D graphical objects.  

CO3 To design and implement model, viewing transformations and an interactive render loop with  

a 3D graphics API.  

CO4 To design and implement models of surfaces, lights, sounds and textures.  

CO5 To understand several uses of procedural techniques in modeling and rendering.  

Program Outcomes (POs) and Program Specific Outcomes (PSOs) 

A. Program Outcomes (POs) 

Engineering Graduates will be able to : 

 

 PO1 

Engineering knowledge: Ability to exhibit the knowledge of mathematics, science, 

engineering fundamentals and programming skills to solve problems in computer 

science. 

PO2 Problem analysis: Talent to identify, formulate, analyze and solve complex 

engineering problems with the knowledge of computer science.  . 

PO3 Design/development of solutions: Capability to design, implement, and evaluate a 

computer based system, process, component or program to meet desired needs. 

PO4 Conduct investigations of complex problems: Potential to conduct investigation of 

complex problems by methods that include appropriate experiments, analysis and 

synthesis of information in order to reach valid conclusions. 

PO5 Modern tool Usage: Ability to create, select, and apply appropriate techniques, 

resources and modern engineering tools to solve complex engineering problems. 

PO6 The engineer and society: Skill to acquire the broad education necessary to understand 

the impact of engineering solutions on a global economic, environmental, social, 

political, ethical, health and safety. 

PO7 Environmental and sustainability: Ability to understand the impact of the 

professional engineering solutions in societal and Environmental contexts and 

demonstrate the knowledge of, and need for sustainable development. 

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibility 

and norms of the engineering practices. 

PO9 Individual and team work: Ability to function individually as well as on multi-

disciplinary teams. 

PO10 Communication: Ability to communicate effectively in both verbal and written mode 

to excel in the career. 

PO11 Project management and finance: Ability to integrate the knowledge of engineering 

and management principles to work as a member and leader in a team on diverse 

projects. 

PO12 Life-long learning: Ability to recognize the need of technological change by 

independent and life-long learning. 

B. Program Specific Outcomes (PSOs) 

PSO1 Develop and Implement computer solutions that accomplish goals to the industry, 

government or research by exploring new technologies. 

PSO2 Grow intellectually and professionally in the chosen field. 
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UNIT – I 

GRAPHICS SYSTEMS  

1. Define Computer Graphics. (Remembering) 

Computer graphics remains one of the most existing and rapidly growing computer 

fields. Computer graphics may be defined as a pictorial representation or graphical 

representation of objects in a computer. 

 

2. What is meant by scan code? (Understanding) 

When a key is pressed on the keyboard, the keyboard controller places a code carry to 

the key pressed into a part of the memory called as the keyboard buffer. This code is called as 

the scan code. 

 

3. What is meant by refreshing of the screen? (Remembering) 

Some method is needed for maintaining the picture on the screen. Refreshing of screen 

is done by keeping the phosphorus glowing to redraw the picture repeatedly. (i.e.,) By quickly 

directing the electronic beam back to the same points. 

 

4. Define Random scan/Raster scan displays. (Understanding) 

Random scan is a method in which the display is made by the electronic beam which is 

directed only to the points or part of the screen where the picture is to be drawn. 

 

The Raster scan system is a scanning technique in which the electrons sweep from top to 

bottom and from left to right. The intensity is turned on or off to light and unlight the pixel. 

 

5. Compare raster scan and random scan method. (Analyzing) 

Base of 

Difference 
Raster Scan System Random Scan System 

Electron 

Beam 

The electron beam is swept across the screen, 

one row at a time, from top to bottom. 

The electron beam is directed only 

to the parts of screen where a 

picture is to be drawn. 

Resolution 

Its resolution is poor because raster system in 

contrast produces zig-zag lines that are 

plotted as discrete point sets. 

Its resolution is good because this 

system produces smooth lines 

drawings because CRT beam 

directly follows the line path. 

Picture 

Definition 

Picture definition is stored as a set of 

intensity values for all screen points, called 

pixels in a refresh buffer area. 

Picture definition is stored as a set 

of line drawing instructions in a 

display file. 

Realistic 

Display 

The capability of this system to store  

intensity values for  pixel makes it well 

suited for the realistic display of scenes 

contain shadow and color pattern. 

These systems are designed for line-

drawing and can’t display realistic 

shaded scenes. 

Draw an 

Image 

Screen points/pixels are used to draw an 

image. 

Mathematical functions are used to 

draw an image. 

 

6. Define Beam Penetration method. (Understanding) 

 This method is used in random scan monitors. 

 In this method, only two layers of phosphors are coated onto the CRT screen. (RED & 

GREEN) 

 Beam penetration method is only able to produce 4 colors. 

 A beam of electrons penetrates through the red layer and excites the inner green layer 

which in intermediate produces the Orange and Yellow color. 

 It gives high resolution of the image. 

 It is less costly as compared to shadow mask. 

 The color of the image depends on how far the electrons excite the outer RED layer and 

Inner GREEN Layer. 
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7. Define shadow Mask Method. (Understanding) 

 This method is used in Raster scan monitors. 

 In this method , CRT has three phosphor color dots at each pixel position. One dot emits a 

RED light, another emits a GREEN light and third emits a BLUE light. 

 With shadow mask method , millions of colors can be generated. 

 This type of CRT has Three electron guns , one for each color dot, and a shadow mask grid 

just behind the phosphor- coated screen. 

 It gives low resolution of images. 

 It is more expensive than other methods. 

 In this Method, there are no such criteria for producing colors. It is used in computers, 

color TV etc. 

 

8. Compare beam penetration and shadow mark method. (Analyzing) 

 

Features Beam Penetration method Shadow Mask method 

Where Used 
It is used with Random Scan 

System to display color. 

It is Used With Raster Scan 

System to display color. 

Colors 
It can displays Only four colors i.e. 

Red , Green, Orange and Yellow. 

it can display Millions of colors. 

Color 

Dependency 

Less colors are available because 

the colors in Beam 

Penetration depends on the speed 

of the electron beam. 

Millions of colors are available 

because the colors in Shadow 

Mask depends on the type of the 

ray. 

Cost 
It is Less Expensive as compared to 

Shadow Mask. 

It is More Expensive than other 

methods. 

Picture 

Quality 

Quality of  picture is not so good 

i.e. Poor with Beam Penetration 

Method. 

Shadow Mask gives realism in 

picture with shadow effect and 

millions of color. 

Resolution It gives High Resolution. It gives Low Resolution. 

Criteria 

In Beam Penetration method, Color 

display depends on how far 

electron excites outer Red layer 

and then Green layer. 

In Shadow Mask Method, there 

are no such criteria for 

producing colors. It is used in 

computers, in color TV etc. 

 

9. List out the merits and demerits of DVST. (Evaluating) 

 It has a flat screen 

 Refreshing of screen is not required 

 Selective or part erasing of screen is not possible 

 It has poor contrast 

 Performance is inferior to the refresh CRT. 

 

10. What do you mean by emissive and non-emissive displays? (Remembering) 

The emissive display converts electrical energy into light energy. The plasma panels, thin film 

electro-luminescent displays are the examples. 

The Non emissive are optical effects to convert the sunlight or light from any other source to 

graphic form. Liquid crystal display is an example. 

 

11. List out the merits and demerits of Plasma panel display. (Evaluating) 

Merits 

• Refreshing is not required 

• Produce a very steady image free of Flicker 

• Less bulky than a CRT. 

Demerits 

• Poor resolution of up to 60 d.p.i 
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• It requires complex addressing and wiring 

• It is costlier than CRT. 

 

12. What is persistence? (Remembering) 

The time it takes the emitted light from the screen to decay one tenth of its original intensity is 

called as persistence. 

 

13. What is resolution? (Understanding) 

The maximum number of points that can be displayed without an overlap on a CRT is 

called as resolution. 

 

14. What is Aspect ratio? (Understanding) 

The ratio of vertical points to the horizontal points necessary to produce length of lines 

in both directions of the screen is called the Aspect ratio. Usually the aspect ratio is ¾. 

 

15. Write short notes on video controller. (Remembering) 

Video controller is used to control the operation of the display device. A fixed area of the 

system is reserved for the frame buffer and the video controller is given direct access to the 

frame buffer memory Here, the frame buffer can be anywhere in the system memory, and the 

video controller accesses the frame buffer to refresh the screen. In addition to the video 

controller, more sophisticated raster systems employ other processors as coprocessor sand 

accelerators to implement various graphics operations. 

 

16. Write notes on Graphics controller? (Remembering) 

 An application program is input and stored in the system memory along with a graphics 

package. Graphics commands in the application program are translated by the graphics 

package into a display file stored in the system memory. This display file is then accessed by 

the display processor to refresh the screen. The display processor cycles through each 

command in the display file program once during every refresh cycle. Sometimes the display 

processor in a random-scan system is referred to as a display processing unit or a graphics 

controller. 

 

17. What is horizontal and vertical retrace? (Understanding) 

 The return to the left of the screen after refreshing each scan line is called as the 

horizontal retrace. Vertical retrace: At the end of each frame the electron beam returns to the 

top left corner of the screen to the beginning the next frame. 

 

18. What is interlaced refresh? (Understanding) 

 Each frame is refreshed using two passes. In the first pass, the beam sweeps across every 

other scan line from top to bottom. Then after the vertical retrace, the beam traces out the 

remaining scan lines. 

 

19. What is a raster scan system? (Understanding) 

In a raster scan system the electron beam is swept across the screen, one row at a time 

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. Picture information is stored in a memory area 

called refresh buffer or frame buffer. Most suited for scenes with subtle shading and color 

patterns. 

 

20. What is a random scan system? (Understanding) 

In random scan display unit, a CRT has the electron beam directed only to the 

parts of the screen where a picture is to be drawn. This display is also called as vector displays. 

Picture definition is stored as asset of line drawing commands in a memory referred to the 

refresh display file or display list or display program. 
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21. What is the purpose of presentation graphics? (Remembering) 

 Presentation graphics is used to produce illustrations for reports or to generate 35- mm 

slides or transparencies for use with projectors. Presentation graphics is commonly used to 

summarize financial, statical, mathematical, scientific, and economic data for research reports , 

managerial reports, consumer information bulletins, and other types of reports. 

 

22. Define refresh buffer/frame buffer. (Understanding) 

 The memory area where in picture definition is stored is called Refresh buffer. This 

memory area holds the set of intensity values for all the screen points. On a black and white 

system with one bit per pixel, the frame buffer is called a bitmap. 

 

23. List the application Computer Graphics. (Evaluating) 

 Computer-Aided Design  

 Presentation Graphics  

 Computer Art  

 Entertainment  

 Education and Training  

 Visualization  

 Image Processing  

 Graphical User Interface  

 

PART – B 

1. Explain refresh cathode ray tube. (Remembering) 

2. Explain color CRT monitors. (Remembering) 

3. Explain direct view storage tubes and liquid crystal displays. (Understanding) 

4. Write short notes on Raster scan systems. (Understanding) 

5. Explain in detail about raster and random scan systems. (Understanding) 

6. Explain about Direct View Storage Tube in detail. (Remembering) 

7. Explain about Flat Panel Display in detail. (Understanding) 

 

UNIT – II 

GEOMETRIC DISPLAY PRIMITIVES AND ATTRIBUTES  

 

1. What is point in the computer graphics system? (Remembering) 

The point is a most basic graphical element & is completely defined by a pair of user 

coordinates (x , y). 

 

2. Write short notes on lines. (Remembering) 

A line is of infinite extent can be defined by an angle of slope . and one point on the 

line P=P(x,y). This can also be defined as Y=mx+C where C is the Y- intercept. 

 

3. Define Circle. (Remembering) 

Circle is defined by its center xc, yc and its radius in user coordinate units. The equation of the 

circle is (x-xc)2 + (y-yc)2 = r2. 

 

4. Define Ellipse. (Remembering) 

An ellipse can use the same parameters xc, yc ,r as a circle, in addition to the 

eccentricity e. the eqn of an ellipse is: (x-xc)2/a2 + (y-yc)2/b2 = 1. 

 

5. Define polygon. (Remembering) 

A polygon is any closed continues sequence of line segments ie, a polyline whose last 

node point is same as that of its first node point. The line segments form the sides of the 

polygon and their intersecting points from the vertices of the polygon. 
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6. Distinguish between convex and concave polygons. (Evaluating) 

If the line joining any two points in the polygon lies completely inside the polygon 

then, they are known as convex polygons. If the line joining any two points in the polygon lies 

outside the polygon then, they are known as concave polygons. 

 

7. What is seed fill and soft fill? (Remembering) 

One way to fill a polygon is to start from a given point (seed) known to be inside the 

polygon and highlight outward from this point i.e neighboring pixels until encounter the 

boundary pixels, this approach is called seed fill. 

Soft fill is a filling method in which fill color is combined with the background colors. 

 

8. What is scan line algorithm? (Understanding) 

One way to fill the polygon is to apply the inside test. i.e to check whether the pixel is 

inside the polygon or outside the polygon and then highlight the pixel which lie inside the 

polygon. This approach is known as scan-line algorithm. 

 

9. Define coherence properties. (Understanding) 

A coherence property of a scene is a part of a scene by which relate one part of the 

scene with the other parts of the scene. 

 

10.  What is an active edge list in the scan line algorithm? (Understanding) 

The active edge list for a scan line contains all edges crossed by that scan line. 

 

11. Digitize a line from (10,12) to (15,15) on a raster screen using Bresenham’s straight line 

algorithm. (Applying) 

The line has a slope of 0.6 with Δx=5, Δy=3 

The initial decision parameter has the value P0=2Δy-Δx=6-5=1 and the increments for 

calculating successive decision parameters are 2Δy-2Δx=6-10=-4 

We plot the point (x0.y0) =(10,12), and determine successive pixel positions along the 

line path from the decision parameter as 

 

 

 

 

 

 

 

12. Define pixel. (Remembering) 

Pixel is a shortened form of picture element. Each screen point is referred to as pixel or 

pel. 

 

13. Define aliasing. (Understanding) 

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. 

 

14. What is antialiasing? (Understanding) 

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. 

 

15. What is antialiasing by super sampling or post filtering? (Understanding) 

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

at a lower resolution. 
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16. What is antialiasing by area sampling or prefiltering? (Understanding) 

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

overlap of each pixel with the objects to be displayed. Antialiasing by computing overlaps 

areas is referred to as area sampling or prefiltering. 

 

17. What is antialiasing by pixel phasing? (Understanding) 

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. 

 

18. What is DDA? (Understanding) 

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. 

 

19. What are the disadvantages of DDA algorithm? (Understanding) 

• 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. 

 

20. Compare DDA and Bresenhams Line Drawing Algorithm. (Analyzing) 

 

Features 

Digital Differential 

Analyzer,Line Drawing 

Algorithm 

Bresenham’s Line Drawing Algorithm 

Arithmetic DDA algorithm uses floating 

points i.e. Real Arithmetic 

Bresenhams algorithm uses fixed points i.e. 

integer Arithmetic. 

Operations DDA algorithms uses 

multiplication and division in its 

operations. 

Bresenhams algorithm uses only 

subtraction and addition in its 

Speed DDA algorithm is rather slowly 

than Bresenhams algorithm in line 

drawing because it uses real 

arithmetic (floating point 

operations). 

Bresenhams algorithm is faster than DDA 

algorithm in line drawing because it 

performs only addition and subtraction in 

its calculations and uses only integer 

arithmetic so it runs significantly faster. 

Accuracy & 

Efficiency 

DDA algorithm is not as accurate 

and efficient as Bresenhm 

algorithm. 

Bresenhm algorithm is more accurate and 

efficient as than DDA algorithm. 

Drawing DDA algorithm can draw circles 

and curves but that are not as 

accurate as Bresenhm algorithm. 

Bresenhm algorithm can draw circles and 

curves with much more accuracy than 

DDA algorithm. 

Round off DDA algorithm round off the 

coordinates to integer that is 

nearest to the line. 

Bresenhm algorithm does not round off but 

takes the incremental value in its operation. 
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Features 

Digital Differential 

Analyzer,Line Drawing 

Algorithm 

Bresenham’s Line Drawing Algorithm 

- - Bresenhm algorithm is less expensive than 

DDA algorithm as it uses only addition and 

subtraction. 

 

 

PART-B 

1. Write and explain the DDA algorithm for line generation. (Understanding) 

2. Describe the Bresenham‟s  line drawing algorithm with suitable example. (Understanding) 

3. Explain the steps in midpoint circle drawing algorithm.(Remembering) 

4. Explain the steps in midpoint ellipse drawing algorithm. (Understanding) 

5. Write down and explain the midpoint circle drawing algorithm. Assume 10 cm as the radius and 

co-ordinate origin as the centre of the circle. (Remembering) 

6. Explain in detail about Anti Aliasing Techniques. (Understanding) 

7. Explain in detail about Scan Line Polygon Filling algorithm. (Understanding) 

8. Explain Boundary Fill Algorithm? (Understanding) 

 

 

UNIT – III 

2D TRANSFORMATION  

 

1. What is Transformation? (Remembering) 

Transformation is the process of introducing changes in the shape size and orientation of the 

object using scaling rotation reflection shearing & translation etc. 

 

2. Write short notes on active and passive transformations. 

 In the active transformation the points x and y represent different coordinates of the 

same coordinate system. 

Here all the points are acted upon by the same transformation and hence the shape of the object 

is not distorted. 

 

 In a passive transformation the points x and y represent same points in the space but in 

a different coordinate system. Here the change in the coordinates is merely due to the change 

in the type of the user coordinate system. 

 

3. .What is translation? (Understanding) 

Translation is the process of changing the position of an object in a straight-line path from one 

coordinate location to another. Every point (x, y) in the object must undergo a displacement to 

(x´,y´). the transformation is: 

x´ = x + tx 

y´ = y+ty 

 

4. What is rotation? (Understanding) 

A 2-D rotation is done by repositioning the coordinates along a circular path, in 

X = rcos (q + f) and Y = r sin (q + f). 

 

5. What is scaling? (Understanding) 

The scaling transformations changes the shape of an object and can be carried out by 

multiplying each vertex (x,y) by scaling factor Sx,Sy where Sx is the scaling factor of x and Sy 

is the scaling factor of y. 
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6. What is shearing? (Understanding) 

 The shearing transformation actually slants the object along the X direction or the Y 

direction as required.ie; this transformation slants the shape of an object along a required 

plane. 

 

7. What is reflection? (Understanding) 

 The reflection is actually the transformation that produces a mirror image of an object. 

For this use some angles and lines of reflection. 

 

8. Distinguish between window port & view port? (Analyzing) 

 A portion of a picture that is to be displayed by a window is known as window port. The 

display area of the part selected or the form in which the selected part is viewed is known as 

view port. 

 

9. Define clipping? And types of clipping. (Remembering) 

 Clipping is the method of cutting a graphics display to neatly fit a predefined graphics 

region or the view port. 

 

 Point clipping 

 Line clipping 

 Area clipping 

 Curve clipping 

 Text clipping 

 

10. What is covering (exterior clipping)? (Understanding) 

 This is just opposite to clipping. This removes the lines coming inside the windows and 

displays the remaining. 

Covering is mainly used to make labels on the complex pictures. 

 

11. What is the need of homogeneous coordinates? (Understanding) 

 To perform more than one transformation at a time, use homogeneous coordinates or 

matrixes. They reduce unwanted calculations intermediate steps saves time and memory and 

produce a sequence of transformations. 

 

12. Distinguish between uniform scaling and differential scaling. 

 When the scaling factors sx and sy are assigned to the same value, a uniform scaling is 

produced that maintains relative object proportions. Unequal values for sx and sy result in a 

differential scaling that is often used in design application. . 

 

13. What is fixed point scaling? (Understanding) 

 The location of a scaled object can be controlled by a position called the fixed point that 

is to remain unchanged after the scaling transformation. . 

 

14. Define Affine transformation. (Understanding) 

 A coordinate transformation of the form X= axxx +axyy+bx, y ‟ayxx+ayy y+by is called 

a two -dimensional affine transformation. Each of the transformed coordinates x „and y „is a 

linear function of the original coordinates x and y, and parameters aij and bk are constants 

determined by the transformation type. 

 

15. What is fixed point scaling? (Understanding) 

 The location of a scaled object can be controlled by a position called the fixed point that 

is to remain unchanged after the scaling transformation. 
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16. Write down the shear transformation matrix.  

A transformation that distorts the shape of an object such that the transformed shape 

appears as if the object were composed of internal layers that had been caused to slide over 

each other is called a shear. 

 

17. What is the use of clipping? (Remembering) 

 Clipping in computer graphics is to remove objects, lines or line segments that are 

outside the viewing volume. 

 

18. How will you clip a point? (Evaluating) 

Assuming that the clip window is a rectangle in standard position, we save a point 

P=(x,y) for display if the following inequalities are satisfied: 

xwmin ≤ x≤ xwmax ywmin ≤ y≤ ywmax 

 

where the edges of the clip window (xw min ,xwmax, yw min, ywmax) can be either the world-

coordinate window boundaries or viewport boundaries. If any one of these inequalities is not 

satisfied, the points are clipped (not saved for display). 

 

19. Define viewing transformation. (Understanding) 

The mapping of a part of world coordinate scene to device coordinates are called 

viewing transformation. Two dimensional viewing transformations is simply referred to as 

window to viewport transformation or the windowing transformation. 

 

20. Compare window and viewport. (Analyzing) 

Window Viewport 

A window is a world coordinate area 

selected 

A viewport is an area on a display device 

to 

for  display which the window is mapped 

The window defines what is to be viewed The viewport defines where it is to be 

 displayed 

 

PART – B 

 

1. Explain in detail about basic transformations. (Remembering) 

2.  Explain in detail the homogeneous coordinates. (Remembering) 

3. Explain in detail about composite transformations. (Understanding) 

4. Explain Two Dimensional transformations and viewing. (Understanding) 

5. What is polygon clipping? Explain Sutherland-Hodgeman algorithm for polygon clipping. 

6. Explain Cohen-Sutherland Clipping. (Understanding) 

7. Explain about clipping operations. (Understanding) 

8. Explain in detail about window to viewport coordinate transformation. (Understanding) 

 

 

UNIT-IV 

3D TRANSFORMATION AND OBJECT REPRESENTATION  

 

1. What are the various representation schemes used in three dimensional objects? 

(Understanding) 

 Boundary representation (B-res) – describe the 3 dimensional object as a set of surfaces that 

separate the object interior from the environment. 

 Space-portioning representation – describe interior properties, by partitioning the spatial region 

containing an object into a set of small, no overlapping, contiguous solids. 
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2. What is Polygon mesh? (Remembering) 

Polygon mesh is a method to represent the polygon, when the object surfaces are tiled, 

it is more convenient to specify the surface facets with a mesh function. The various meshes 

are 

 Triangle strip – (n-2) connected triangles. 

 Quadrilateral mesh – generates (n-1)(m-1) Quadrilateral. 

 

3. What is Bezier Basis Function? (Understanding) 

Bezier Basis functions are a set of polynomials, which can be used instead of the 

primitive polynomial basis, and have some useful properties for interactive curve design. 

 

4. What is surface patch? (Understanding) 

A single surface element can be defined as the surface traced out as two parameters (u, 

v) take all possible values between 0 and 1 in a two-parameter representation. Such a single 

surface element is known as a surface patch. 

 

5. Write short notes on rendering bi-cubic surface patches of constant u and v method. 

The simple way is to draw the isoperimetric lines of the surface. Discrete 

approximations to curves on the surface are produced by holding one parameter constant and 

allowing the other to vary at discrete intervals over its whole range. This produce curves of 

constant u and constant v. 

 

6. What are the advantages of rendering polygons by scan line method? (Evaluating) 

 The max and min values of the scan were easily found. 

 The intersection of scan lines with edges is easily calculated by a simple incremental 

method. 

 The depth of the polygon at each pixel is easily calculated by an incremental method. 

 

7. What are spline curves? (Remembering) 

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? (Analyzing) 

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. What are called control points? (Remembering) 

The spline curve is specified by giving a set of coordinate positions, called control 

points, which indicatesthe general shape of the curve. 

 

10. When is the curve said to interpolate the set of control points? (Analyzing) 

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. 

 

11. When is the curve said to approximate 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 of control 

points. 
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12. What is called a convex hull? (Understanding) 

 The convex polygon boundary that encloses a set of control points is called the convex 

hull. 

 

13. Explain about Bezier curves. (Analyzing) 

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. 

 

14. What are the various 3D transformations? (Remembering) 

 The various 3D transformations are translation, reflection, scaling, rotation and shearing. 

 

15. What is shear transformation? (Understanding)  

Shearing transformations can be used to modify object shapes. They are also used in 

3D viewing for obtaining general projection transformation. A z-axis 3D shear: 

     1 0 a 0 

SHZ =  0 1 b 0 

  0 0 1 0 

           0 0 0 1 

Parameters a and b can be assigned any real value. 

 

16. Define viewing. (Remembering) 

Viewing in 3D have more parameters to select when specifying how a 3D scene is to be 

mapped to a display device. The scene description must be processed through the viewing 

coordinate transformation and projection routines that transform the 3D viewing coordinate 

into 2D device coordinates. 

 

17. What are the two types of projections? (Understanding) 

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. 

 

18. Compare parallel projection from perspective projection. (Analyzing) 

Parallel Projection Perspective Projection 

In parallel projection,  coordinate positions  In perspective projection, object positions are 

Are transformed  to  the  view  plane  along transformed to the view plane along lines that 

parallel lines. 

converge to a point called projection 

reference 

 point or center of projection 

Preserves the relative proportions of objects. Produce realistic views but does not preserve 

 relative proportions. 

Used in drafting to produce scale drawings Projections of distant objects are smaller than 

of 3Dobjects. theprojections of objects of the same size that 

 arecloser to the projection plane. 

 

19. Compare oblique and orthographic parallel projections. (Analyzing)  

Orthographic Parallel Projection Oblique Parallel projection 

Projection is perpendicular to the view plane. Projection is not perpendicular to the view 

 plane.  

Used to produce front, side and top views of An oblique projection vector is specified with 

Object called as elevations. Two angles, and   . 
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20. What are the two types of parallel projection? (Understanding) 

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

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

21. What is axonometric projection? (Understanding) 

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

projection. 

 

22. What is isometric projection? (Understanding) 

 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. 

 

 

23. Define B-Spline curve. 

A B-Spline curve is a set of piecewise (usually cubic) polynomial segments that pass 

close to a set of control points. However the curve does not pass through these control points, 

it only passes close to them. 

 

24. What are the different ways of specifying spline curve? (Evaluating) 

 Using a set of boundary conditions that are imposed on the spline.  

 Using the state matrix that characteristics the spline. 

 Using a set of blending functions that calculate the positions along the curve path by 

specifying combination of geometric constraints on the curve. 

 

25. What are the important properties of Bezier Curve? (Understanding) 

 It needs only four control points. 

 It always passes through the first and last control points. 

 The curve lies entirely within the convex half formed by four control points. 

 

26. Differentiate between interpolation spline and approximation spline.(Analyzing) 

When the spline curve passes through all the control points then it is called interpolate. 

When the curve is not passing through all the control points then that curve is called 

approximation spline. 

 

27. What do you mean by parabolic splines? (Understanding) 

For parabolic splines a parabola is fitted through the first three points p1,p2,p3 of the 

data array of k points. Then a second parabolic arc is found to fit the sequence of points p2, p3, 

p4. This continues in this way until a parabolic arc is found to fit through points pn-2, pn-1 and 

pn. The final plotted curve is a meshing together of all these parabolic arcs. 

 

28. What is cubic spline? (Understanding) 

Cubic splines are a straight forward extension of the concepts underlying parabolic 

spline. The total curve in this case is a sequence of arcs of cubic rather than parabolic curves. 

Each cubic satisfies :ax+ bx + cx + d. 

 

29. What is a Blobby object? (Understanding) 

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

certain motions or when in proximity to other objects. That is known as blobby objects. 

Example – molecular structures, water droplets. 

 

30. Define Projection. (Understanding) 

The process of displaying 3D into a 2D display unit is known as projection. The 

projection transforms 3D objects into a 2D projection plane. The process of converting the 

description of objects from world coordinates to viewing coordinates is known as projection. 
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31. What are the steps involved in 3D transformation? (Understanding) 

 Modelling Transformation 

 Viewing Transformation 

 Projection Transformation 

 Workstation Transformation 

 

32. What do you mean by view plane? (Understanding) 

A view plane is nothing but the film plane in camera which is positioned and oriented 

for a particular shot of the scene. 

 

33. What is view-plane normal vector? (Understanding) 

This normal vector is the direction perpendicular to the view plane. 

 

34. What is view distance? (Remembering) 

The view plane normal vector is a directed line segment from the view plane to the 

view reference point. The length of this directed line segment is referred to as view distance. 

 

35. Mention some surface detection methods. (Understanding) 

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

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

 

36. What you mean by parallel projection? (Remembering) 

Parallel projection is one in which z coordinates is discarded and parallel lines from 

each vertex on the object are extended until they intersect the view plane. 

 

37. What do you mean by Perspective projection? (Remembering) 

Perspective projection is one in which the lines of projection are not parallel. Instead, 

they all converge at a single point called the center of projection. 

 

38. What is Projection reference point? (Remembering)  

In Perspective projection, the lines of projection are not parallel. Instead, they all 

converge at a single point called Projection reference point. 

 

39. What is the use of Projection reference point? (Remembering) 

In Perspective projection, the object positions are transformed to the view plane along 

these converged projection line and the projected view of an object is determined by 

calculating the intersection of the converged projection lines with the view plane. 

 

40. What is orthographic parallel projection? (Remembering) 

When the direction of the projection is normal (perpendicular) to the view plane then 

the projection is known as orthographic parallel projection. 

 

41. What is orthographic oblique projection? (Remembering) 

When the direction of the projection is not normal (not perpendicular) to the view plane 

then the projection is known as oblique projection. 

 

42. What is an axonometric orthographic projection? (Remembering)  

The orthographic projection can display more than one face of an object. Such an 

orthographic projection is called axonometric orthographic projection. 

 

43. What is cavalier projection? (Remembering)  

The cavalier projection is one type of oblique projection, in which the direction of 

projection makes a 45-degree angle with the view plane. 
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44. What is cabinet projection? (Understanding) 

The cabinet projection is one type of oblique projection, in which the direction of 

projection makes a n angle of arctan (2)=63.4- with the view plane. 

 

45. What is vanishing point? (Remembering) 

The perspective projections of any set of parallel lines that are not parallel to the 

projection plane converge to appoint known as vanishing point. 

 

46. What do you mean by principle vanishing point. (Remembering) 

The vanishing point of any set of lines that are parallel to one of the three principle 

axes of an object is referred to as a principle vanishing point or axis vanishing point. 

 

47. What is view reference point? (Remembering)  

The view reference point is the center of the viewing coordinate system. It is often 

chosen to be close to or on the surface of the some object in the scene. 

 

PART-B 

 

1. Explain spline representation. (Remembering) 

2. Explain Back face detection method and Depth buffer method. (Remembering) 

3. Explain area subdivision and A- Buffer method. (Understanding) 

4. Briefly explain about the basic transformations performed on three dimensional objects. 

(Understanding) 

5. Write short notes on parallel and perspective projections. (Understanding) 

6. Explain in detail about three dimensional display methods. (Remembering) 

7. Explain in detail about the boundary representation of three dimensional objects. 

(Understanding) 

8. Explain in detail about the three dimensional transformations. (Remembering) 

9. Explain in detail about 3D window to viewport coordinate transformation. (Understanding) 

 

UNIT-V 

RENDERING AND FRACTALS  

 

1. What is fractals? (Remembering) 

A fractal is an object whose shape is irregular at all scales. 

 

2. What is fractal dimension? (Understanding) 

In general, an object of dimension D is sub divided into N equal segments, then 

each side r=1/n1/d. taking logarithms on both sides, 

 

D = log(N) / log(1/r) 

 

3. What is random fractal? (Understanding) 

The patterns in the random fractals are no longer perfect and the random defects 

at all scale. 

 

4. What is geometric fractal? (Understanding) 

A geometric fractal is the fractal that repeats self _similar patterns over all scales. 

 

5. Give the classification of Fractals.(Analyzing) 

Fractals can also be classified according to their self-similarity. There are three types of 

self-similarity found in fractals: 

 Exact self-similarity — This is the strongest type of self-similarity; the fractal appears 

identical at different scales. Fractals defined by iterated function systems often display 

exact self-similarity. 
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 Quasi-self-similarity — This is a loose form of self-similarity; the fractal appears 

approximately (but not exactly) identical at different scales. Quasi-self-similar fractals 

contain small copies of the entire fractal in distorted and degenerate forms. Fractals 

defined by recurrence relations are usually quasi-self-similar but not exactly self-

similar. 

 Statistical self-similarity — This is the weakest type of self-similarity; the fractal has 

numerical or statistical measures which are preserved across scales. Most reasonable 

definitions of "fractal" trivially imply some form of statistical self-similarity. (Fractal 

dimension itself is a numerical measure which is preserved across scales.) Random 

fractals are examples of fractals which are statistically self-similar, but neither exactly 

nor quasi-self-similar. 

 

6. What are the 2 basic characteristics of fractals? (Understanding) 

 Infinite detail at every point. 

 Self Similarity 

 

7. List out the Fractal Construction methods.(Evaluating) 

 Geometric Construction of Deterministic Self-Similar Fractals 

 Geometric Construction of Statistically Self-Similar Fractals 

 Affine Fractal-Construction methods 

 Random Midpoint-Displacement methods 

 Self-squaring fractals 

 Self-inverse fractals 

 

8. Classification of Visible-Surface Detection Algorithms.(Analyzing)  

It is broadly divided into two parts. 

Object-Space methods  

 Object space method compares objects and parts of objects to each other within the 

scene definition to determine which surface is visible.  

 Image-Space methods     

 Image space algorithm visibility is decided point by point at each pixel position on 

the projection plane. 

 

9. Mention some surface detection methods.(Understanding) 

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

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

 

10. Mention types of light sources used by shading model. (Understanding) 

A shading model uses two types of light source to illuminate the objects in a scene: 

point light sources and ambient light. 

 

11. How incident light interacts with surface? (Remembering) 
 Some is absorbed by the surface and is converted to heat. 

 Some is reflected from surface. 

 Some is transmitted into the interior of the object. 

 

12. Define Diffuse scattering. (Remembering) 

It occurs when some of the incidents light slightly penetrates the surface and is re-

radiated uniformly in all directions. Scattered light interacts strongly with the surface and so its 

color is usually affected by the nature of the surface material. 

 

13. Define specular reflections. (Remembering) 

Specular reflections are more mirror like and highly directional. Incident light is 

directly reflected from its outer surface. This makes the surface looks shiny. 
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14. Define Phong model. (Understanding) 

The behavior of specular light is explained by Phong model. In this model we discuss 

the amount of light reflected is greatest in the direction of perfect mirror reflection, r, where 

the angle of incidents 0 equals the angle of reflection. This is the direction in which all light 

would travel if the surface were a perfect mirror. 

 

15. Define ambient. (Understanding) 

We imagine that a uniform background glow called ambient light exists in the 

environment. The ambient light source spreads in all directions uniformly. 

 

16. Define flat shading or Constant Intensity Shading. (Understanding) 

The intensity value for the whole polygon is calculated once and the whole polygon will be 

shaded with the same intensity value.  

- Fast and simple but cannot model specular reflection.  

- Problem of intensity discontinuity between polygons. 

 

17. Write types of smooth shading? (Understanding) 

The two types of smooth shading 
 Gouraud shading 

 Phone shading 

 

18. What is Gouraud Shading? (Understanding) 

The intensity value is calculated once for each vertex of a polygon.  

 The intensity values for the inside of the polygon are obtained by interpolating 

the vertex values. - Eliminates the intensity discontinuity problem.  

 Still not model the specular reflection correctly.  

 The interpolation of color values can cause bright or dark intensity streaks, 

called the Machbands, to appear on the surface. 

 

19. What is phong shading? (Understanding) 

 Instead of interpolating the intensity values, the normal vectors are being 

interpolated between the vertices.  

 The intensity value is then calculated at each pixel using the interpolated normal 

vector.  

 This method greatly reduces the Mach-band problem but it requires more 

computational time. 

 

20. Write drawbacks of phong shading. (Remembering) 
 Relatively slow in speed 

 More computation is required per pixel  

 

PART – B 

 

1. Explain the following terms (Remembering) 

(a) Ambient (b) diffuse, (c) specular 

2. Describe about flat and smooth shading. (Remembering) 

3. Explain in detail about shading models. (Understanding) 

4. Explain Gouraud shading and Phong shading. (Understanding) 

5. What is illumination? What are the various types of illumination? (Understanding) 

6. Explain in detail Gouraud shading. (Understanding) 

7. Write short notes on the following visible surface detection methods (Understanding) 

 (i)Back face detection (ii)Depth –Buffer method 

 

 

 


