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SCO 405: COMPRESSION TECHNIQUES 
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INSTRUCTIONS 

Answer question ONE and any other TWO questions. 

  

QUESTION ONE (30 MARKS) (COMPULSORY) 

a) Discuss Two Main issues in arithmetic coding                                            (5 marks) 

b) Write a running program to implement LZW algorithm                                  (8 marks) 

c) A student tossed a fair die six times. Find the entropy                                           (4 marks) 

d)  Explain any three key differences between the JPEG and MPEG I-Frame compression 

pipeline           (6 marks)  

e)  Encode the message AAAABBBAABBBBBCCCCCCCCDABCBAABBBBCCD using 

i. Pattern Substitution                                                                                         (3 marks) 

ii. Shano-Fannon Encoding                                                                       (4 marks) 

 

QUESTION TWO (20 MARKS) 

a) A networking company uses a compression technique to encode the message before 

transmitting over the network. Suppose the message contains the following characters 

ABECADBC, answer the following questions that follows 

i. Find the total number of bits transmitted without compression using ASCII  

          (2 marks) 

ii. Calculate the number of bits transmitted if the message is transmitted using Huffman 

coding                                                                                                              (7 marks) 
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iii. Calculate the compression ratio, factor and saving percentage (Original is i and 

compressed is ii above)                                                                        (3 marks) 

iv. Using the table in ii above, decode the cipher text 010001011                      (2 marks) 

b) Explain the common techniques for predicting motion in videos                              (6 marks)   

QUESTION THREE (20 MARKS) 

a) Discuss the application of compression in the following areas                     (6 marks) 

i. Generic file compression 

ii. Multimedia. 

iii. Communication. 

b) Transmit the data {250, 251, 251, 252, 253, 253, 254,255} through a bandwidth of 16 bits 

using lossy compression.                                                                                 (6 marks) 

c) A student was given the following table. 

 

i. Given the input sequence  2 0 0 136 0, encode the message below using arithmetic 

coding                                                                                                          (6 marks) 

ii. Find the input sequence for the coded message 0.657                         (2 marks) 

QUESTION FOUR (20 MARKS) 

a) Given the following frames, find the encoded message                                          (5 marks) 

 

i. Between first and second frame 

ii. Between second and third frame 

b) Discuss three objectives of compression                                                   (6 marks) 
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c) Given the following portion from a block (assumed to be 4x4 pixels to simplify the 

problem) from an image after the Discrete Cosine Transform stage of the compression 

pipeline has been applied:: 

 

i. Find the result of the quantisation step of the MPEG video compression method 

assuming that a constant quantisation value of 32 is used?                       (2 marks) 

ii. State the result of the following zig-zag step being applied to the quantized block? 

          (2 marks) 

   

 

d) What is meant by a group of pictures in H.261 and MPEG video encoding? Describe 

including relevant diagrams, how each type of frame, in the group of pictures, achieves 

some form of video compression.                                                                       (5 marks) 

QUESTION FIVE (20 MARKS) 

a) Describe audio compression and state the  MPEG-4 structured audio tools             (9 marks) 

b) Given that Alphabet: X = {A, B, C} and Message:ABABCBABAB, encode the message 

using the LZW algorithm                                                                                       (4 marks) 

c) Draw the flow chart of Huffman Tree                                                 (3 marks) 

d) Using binary coding, find the transmitted text for the message given below       (4 marks) 

000000000000000000000000000011111111111111000000000  

000000000000000000000000001111111111111111110000000  

000000000000000000000001111111111111111111111110000  

000000000000000000000011111111111111111111111111000  

000000000000000000001111111111111111111111111111110  
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000000000000000000011111110000000000000000001111111  


