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Answer all questions.
1. Draw the diagram for SPEECH-ONLY interpersonal communications using public
and private switched telephone networks. [ 7 marks ]

2. Write a brief technical Note on Location-Based Entertainment in multimedia systems..
[5 marks]
3. Draw the QUICKTIME Architecture Diagram and explain the function of each of its
subsystems / components.
[5 marks]
4. Write algorithm (basic steps or pseudo-code) to accomplish each of the following
functions:
a) ARITHMETIC CODING ENCODER
b) ARITHMETIC CODING DECODER
[4+4 marks]

5. The following intensity values in an image are to be transmitted using HUFFMAN
CODING:
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Construct the HUFFMAN Coding Tree step by step for the above intensity values present
in the above image and determine the number of bits required to code each intensity
value. [7M]

6. Explain the basic principles involved in Eight-to-Fourteen Modulation w.r.t. Compact
Disk Digital Audio (CD-DA). [5M]

7. Explain the functions performed by components of a MIDI Synthesizer device.
[5 marks]
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8. Explain in brief the following types of video signals:
a) COMPONENT VIDEO b) COMPOSITE VIDEO c) S-VIDEO [2+2+2 M]

9. Explain the function of B-Frames in MPEG-1.
[6 marks]

10. Explain in brief Compression principle used by GIF.  [6 marks]
11. Explain DITHERING & ANTI-ALIASING in images. [4 marks]
12. Draw a tree diagram showing class hierarchy of MHEG objects. [3 marks]

13. Discuss in brief POINTER Synchronization Requirements w.r.t. CSCW (computer
supported co-operative work) based on a map and technical sketch. [ 5 M]

14. How can you provide CONTEXT-SENSITIVE help functions in a multimedia user
interface? {2 M]

15. What is PERSISTENCE of DATA in a multimedia database? [2 M]
16. What are the contents of FRAME HEADER in JPEG ? [2 M]

17. What is IRREGULAR DATA STREAM ? [2M]
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Answer all Questions.
1. The display order for a MPEG 1 frame sequence is given below:

IBBPBBPBBI IBBPBBPBBI IBBPBBPBBI IBBPBBPBBI
Find the Decoding Order. 12M]
2. Mention the main areas of application of MPEG-2 and MPEG-4 standards. [2 M]

3. For this problem, refer Fig. 3.11 as given in question paper.

a) Given a Scanned Line of Pels and ITU-T Group 3 and 4 facsimile conversion codes,
assuming an one-dimensional coding scheme, write an algorithm (sequence of steps) to
determine the transmitted code words. [4M]

b) Find the code words for the following input scanned line of pels (in the given order).

100 White run length, 80 Black run length, 20 White run length, 70 Black run length
[2M]

4. Consider the transmission of a message comprising a string of characters. The
probabilities of each character is given below:
p(A)=0.40 p(E)=030 p(N)=020 pR)=0.10
Using ARITHMETIC CODING,
a) Encode the string EARN
b) Decode 0.4501 [into a 4 letter string]
[6M]
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5.Find SSD [sum of squared differences] and SAD [sum of absolute differences]
correlation for the following data pertaining to MPEG P-Frames:

MATCH WINDOW [macro-block] | SEARCH WINDOW

8 5 7 8 | 6 6 6 9

5 7 9 2 | 57 9 4

10 8 9 3 | 10 7 10 4

11 12 6 4 | 9 10 6 6
[3M]
6. What is the function of BIFS in MPEG-4 ? [1M]
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Figure 3.11 ITU-T Group 3 and 4 facsimile conversion codes:

(a) termination-codes, (b) make-up codes.

(a)

White Code- Black Code-
um d um word
length wor length
0| 00110101 0 | 0000110111
1] 000111 11010
2 01N 211N
3| 1000 3j10
41 101 41011
51 1100 51 0011
6 1110 6 | 0010
71 11N 7 { 00011
8| 10011 8 | 000101
9| 10100 9 | 000100
10| 001N 10 | 0000100
11 ] 01000 11 } 0000101
12 { 001000 12 | 0000111
13 | 000011 13 | 00000100
141 110100 14 | 000001 1)
151 110101 15 | 000011000
161 101010 16 | 0000010111
17| 101011 17 | 0000011000
181 0100111 18 | 0000001000
19 | 0001100 19 | 00001100111
20 | 0001000 20 | 00001101000
21 ] 001011 21 | 00001101100
22 § 0000011 22 1 00000110111
23 | 0000100 23 | 00000101000
24| 0101000 24 | 00000010111
25| 0101011 25 | 00000011000
26| 0010011 26 | 000011001010
27 | 0100100 27 { 000011001011
28 | 0011000 28 | 000011001100
29 | 00000010 29 | 000011001107
30 | 00000011 30 | 000001101000
31 { 00011010 31§ 000001101001
32| 00011011 32 | 000001101010
33 | 0010010 33 | 000001101011
34 | 00010011 34 | 000011010010
35| 00010100 351 00001101001
36 | 00010101 36 | 000011010100
37 | 00010110 37 | 000011010101
38| 0001011 38 | 000011010110
39 | 00101000 39 | 000011010111
40 | 00101001 40 | 000001101100
41 | 00101011 41 | 000001101101
42 1 00101011 42 { 000011011010
43 | 00101100 43 | 000011011011
44 | 00101101 44 | 000001010100
451 00000100 45 | 000001010101
46 1 00000101 46 | 000001010110
47 1 00001010 47 | 000001010111
48 | 00001011 48 | 000001100100
49 | 01010010 49 | 000001100101
50| 01010011 50 | 000001010010
51| 01010100 51 | 000001010011
52| 01010101 52 | 000000100100
53] 00100100 53 | 000000110111
54| 00100101 54 | 000000111000
551 01011000 55 | 000000100111
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(a) cont.

(b)

2

White Code- Black Code-
run- d run- word
length wor lengih
561 01011001 56 | 000000101000
57 1 01011010 57 { 000001011000
58 | 01011011 58 | 000001011001
59| 01001010 59 | 000000101011
60 [ 01001011 60 | 000000101100
61 00110010 61 | 000001011010
621 00110011 62 | 000001100110
63 | 00110100 63 | 000001100111
White Code- Black Code
run- d run- o
length wort length wo
64 11011 64 | 0000001111
128 10010 128 | 000011001000
192 1 O10111 192 | 000011001001
2561 011011 256 1 000001011011
320 | 00110110 320 | 000000110011
384 | 00110111 384 | 000000110100
448 | 01100100 448 | 000000110101
512 | 01100101 512 1 0000001101100
576 | 01101000 576 | 0000001101101
640 { 01100111 640 | 0000001001010
704 | 011001100 704 | 0000001001011
768 | 011001101 768 | 0000001001100
832 | 011010010 832 | 0000001001101
896 | 011010011 896 | 0000001110010
Q60§ 011010100 960 | 0000001110011
1024 | 011010101 1024 | 0000001110100
1088 | 011010110 1088 | 0000001110101
1152 | 011010111 1152 | 0000001110110
1216 | 011011000 1216 | 0000001110111
1280 | 011011001 1280 | 0000001010010
1344 | 011011010 1344 | 0000001010011
1408 | 011011011 1408 | 0000001010100
1472 | 010011000 1472 | 0000001010101
1536 | 010011001 1536 | 0000001011010
1600 | 010011010 1600 | 0000001011011
1664 1 011000 1664 | 0000001100100
1728 { 010011011 1728 | 0000001100101
1792 | 00000001000 1792 | 00000001000
1856 | 00000001100 1856 | 00000001100
1920 | 00000001101 1920 { 00000001101
1984 i 000000010010 | 1984 | 000000010010
2048 | 000000010011 2048 | 000000010011
2112 ] 000000010100 | 2112 | 000000010100
2176 | 000000010101 2176 | 000000010101
2240 | 000000010110 | 2240 | 000000010110
2304 | 000000010111 2304 | 000000010111
2368 | 000000011100 | 2368 | 000000011100
2432 | 000000011101 2432 | 000000011101
2496 | 000000011110 | 2496 | 000000011110
2560 | 000000011111 2560 { 000000011111
EOL | 00000000001 EOL | 00000000001
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Answer all Questions.
1. The following character string is to be transmitted using HUFFMAN CODING:

FUNDAMENTALSOFMULTIMEDIAMULTIMEDIACOMMNMMC

a) Construct the HUFFMAN Coding Tree for the letters present in the above string and
determine the number of bits required to code each letter. [5 M]

b) ENCODE (find the CODE) the following string: INTCONF [1 M]

¢) Find the expected (average) number of bits per letter. [1.5 M]

2. Draw the schematic (block diagram) for JPEG ENCODER. [SM]

3. Draw the schematic (diagram) for MULTI-PARTY (group) videoconferencing w.r..
speech - and — video interpersonal communications. [3.5M]

4. Explain with Diagram the following Chroma Subsampling Scheme w.r.t. digital video:
4:2:2 [3M]

5. What is FULL Explicit Control in Animation ? Mention an example in this category.
[3 marks]

6. Define the following terms w.r.t. multimedia database management system:
a) Descriptive search method.

b) Long transaction

¢) Device-independent Interface. 3*1=3 M
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Write answers in the space provided in question paper. Answer all questions.
1. What is the function of SCRIPT Class in MHEG Class Hierarchy ? 1M

2. Distinguish between HYPERTEXT and HYPERMEDIA. 1M

3. What are TEMPORAL Relations in Synchronization ? 1M
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4. What are the major influencing factor in LIP Synchronization ? 1.5 M

5. Mention the names of the layers in Synchronization Reference Model. 0.5 M
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2. Mention the main factors that you will consider regarding AESTHETICS in a
multimedia user interface. [1 M]

3. Mention the names of at least two libraries or toolkits for multimedia user interface
design. [1 M]

4. What is the difference between ICON & MICON ? [1 M]
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Write answers in the space provided in question paper. Answer all questions.
1. Construct Table II for dictionary-based LZW Compression Algorithm as shown
below (algorithm need not be written; only the table entries are to be filled for
successive steps as necessary).
Let the STRING TABLE (dictionary) initially contains only 3 characters with
codes as shown in Table 1.

Table 1
Code | String
1 A
2 B
3 C

If the Input String is ACCACCB write the output codes for this input string.

TABLE 11
s c output code string
1 A
2 B
3 C
2M
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1. Define Information Exchange Medium and Representation Medium in a multimedia
System. [1M]

2. Compare Digital Audio and MIDI on the following parameters:
a) File Size b) Representation of audio content. [1M]




