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Answer four (04) questions ONLY.

a. Briefly explain term audio sampling. (0 marks)

b. ELI ferent rates can be used to sampie audio signals. CD quality audio is sampled at 44.1 kHz
rate while telephone quality audio is sampled at 8 kHz.

What are the maximum frequencies in the input signals that can be fully recovered for

two sampling rates given above? (10 marks)

‘ ii.  Briefly describe the theory you used to obtain the results? (10 marks)

c. Compressed audio is an everyday fact of modern life. State why audio compression is
rF uired. m marks)

d. i What is entropy encoding? (10 marks)
11 Show how you would encode the f‘ollowing token stream using run length encoding.
‘ (10 marks)

ABCO00AABO0000000DEFABO0000

e. Consider the following fragment from a DNA sequence.
.l.GTACCCGACACTTCCGTCCCCT"TC...
ssume that the frequencies of symbols in the rest of the sequence are the same as in this

fragment.
1. Estimate the probabilities of each symbol {A, G, T, C} and hence derive the Huffman
% code for each. (32 marks)
'ii. Estimate the average number of bits per symbol required to encode the sequence
using Huffman code under these circumstances. (8 marks)
g, |
a. What is the difference between lossless and lossy compressions? . Qﬁ) marks)
b.
i. State what is meant by auto-tracing. (10 marks)
ii. State what is represented by a color histogram in image processing. (10 marks)

c. State two (2) differences between YUV and YIQ color models. (20 marks) :
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Compare NTSC and PAL video standards considering the differences of color model, scan

lines/frame, frame rate (frame/sec), lines/field used by them. (20 marks)
-
Briefly explain the following in terms of their pixel storages. (30 marks)
i.  Monochrome image

ii.  Grayscale image

iii.  True color image
Describe spatial redundancy and temporal redundancy in video compression. (20 marks)
Briefly discuss two (2) main differences between I-frames and P-frames. (10 marks)

The coding order given below shows a group of seventeen, ILP and B frames in MPEG-2
video format:

IPBBBPBBBIBBBIPBP

What is display order of the above frames? (10 marks)
What are the main stages of Baseline JPEG compression standard? (28 marks)
-

Consider the Discrete Cosine Transformation (DCT) matrix of an image given below.

If the constant quantisation value is 32, write the resulting matrix after applying the MPEG

video compression method for the above DCT matrix. (16 marks)
ii. What is the output after zig-zag scanning is applied to the resulting quantised block in e (i)
above? (16 marks)

a.
i, State three (3) main advantages of using JPEG-2000 standard. (15 marks)
il Give two (2) file formats that are supported by JPEG 2000. (10 marks)
b. State three (3) main elements of MPEG-7 standard. (15 marks)

&
i. What is meant by ‘aspect ratio’ of videos? (10 marks)
ii. What is the most common aspect ratio of motion pictures? (b marks)

d.
i. What is chroma-sub-sampling and 4:4:4 sub-sampling? (20 marks)

ii. A television advertisement is broadcasted with 1024 x 768 resolution and 40 fps
frequency for 4:4:4 sampiing. Calculate the bit rate of this video in bit/sec.
(20 marks)



Gisé e three (3) examples of media objects. (15 marks)

Briefly explain the following in terms of audio editing in the audio production process.

| (15 marks)
i.  Equalization
fi. Normalization
iii..  Transition
\
Give two (2) examples for video editing software. (10 marks)

What is meant by ‘media integration’? Give three (3) example applications of media

integration. (20 marks)
|

Give two (2) different ways of embedding audio/video file into a web page. (10 marks)

Write short notes on the following languages used in multimedia integration. (24 marks)

i.|  Synchronous Multimedia Integration Language
ii.  Timed Interactive Multimedia Extension

iii.  Virtual Reality Modeling Language

. Briefly explain the use of <seq> tag in the code given below. (6 marks)

<smil xmlns="http://www.w3.0rg/2001/SMIL20/Language">

<head>

<laylout>

<topLayout width=="640px" height="480px">

<region id="whole" top="0px" left="0px"

widfh="640px“ height="480px" />

</toFLayout>

</layout>

</head>

<Hody>

<seq>

<imF id="img1" region="whole" src="../images/smile.jpg" top="0%" left="0%"
dur="2s"/>

<imF id="img2" region="whole" src="../images/smile.jpg" top="0%" left="50%">
ddrT“Bs"/>

</seq>

</body>

</smil>
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#2000 a‘fmmw:;éOMZZZﬂ (P1®0» Boxseenes)

T' y&m vHoWO (04)s® enxsf BERG wewsis. g
|
o
a. ©® Bw@® (audio sampling) wsiz emSews? Bednd mIsim. (cmes 10)
|| ]
b. g;@ Jzﬁm%@ e 880 emen ewg 0n wim. CD nu¥ded audio o=t (CD quality audio)
44.]1 kHz ampomesst Bul® m0z cdm gnd telephone msfded audio &=z (telephone
qu | ity audio) 8 kHz gmeimews’ Hwi8® mon ca&.
‘1l eum Bwd® amwomm eem (02) pddens Om 88 yihnm wewped BIw B o8O
| @1 @®edag? (cmes 10)
nl( ounm (i) BERO A oB® wews DD ewig 0 500w emdewst 88nd mOBID.
| (cmey 10
}
g aﬁ&%m ©® (compressed audio) 58z 88med dReme mGaB. O wOBOH gdes drfesy
> #BuB Euo WO (cmeg 10)
\ J 5
d.: 1 ]Tfntropy encoding wzm m®w3¢? (cmen 10)
11.‘&)6) run length exlmm ©wiBm m»EBsY vwm wewsd @own HGHe ememme MOD
gondw eBsIOsIs. (cmen 10)
B
: | ABCO000AABO0000000DEFABO0000
e oon wens? DNA a5ym® omdes oCmsis.
..GTACCCGACACTTCCGTCCCCTTIC...
qz:?@c@@d @88 eoemndE oD 000 emded e®sI® W8 cumEvm® WHEBID.
i. | on o weenmed {A, G, T, C} u®widmnd g1tdne®sin m6 o ol wenn wgm
\ Huffman esme ewicsis. (e 32)
ii.  ©®® n¥dw sdew, Huffman exlne widm m08sf emm®s ewmemme BEO0 ¢dwn
“ { oem©Ed JY ez wedd (average number of bits per symbol) mmfedds; mSxin.
| (cmer 8)
|
2 |
¥ | . .
a. lossless e lossy ©0®88m gnd g8 0dme p@ug? . (e 10)
EiE
b. | “
A4 . i, | Auto-tracing wy, @8 wcuz’ ST, {emen 10)



. & emBe®E color histogram @8sY Bowens mories! n@uleB sawsy mdsim.
(cme 10)

YUV and YIQ 88 es gome?) 6 0dmredm® ocms ¢fosis. (cmen 20)

D8 en gpmaBe, s8ecdmn 08 / ), H8 emuins (68 mnfud) sy o8k / Hedy wled -
eOmeEm® wem, NTSC and PAL video ©®®@mwsy eseesis. - (C=me20)

oD wewst 8ews? Shhed Bfed odéh (pixel storages) 250 emdews! 8&End mSsim.

(cmyem 30)
i. E»dD8en Seses (Monochrome image)
ii.  Grayscale image
iii. e37®; D¥en Sresw (True color image)

BBewd 0BOmeed O 2dmadw 238xn ww ml» @Adx=» (spatial and temporal
redundancy) @z &8s Bedmnd mSsis. (cme 20)

. 1-608 &% P-6o@ amd gaon edmem® eims em3ewsy eimdsh misis. (cme 10)

son ednmescd MPEG-2 video gomaBed LP w0 B 6@ 174 ¢;Fed.

«
IPBBBPBBBIBBBIPBP -
ewn GPOE yelan BEeDE n®nie? (cmen 10)
. Baseline JPEG 888 0®0newd i Budd e@imag? (Cmen 28)
Seem swn & g Discrete Cosine 85002 gammaBe e3CmsBIB.
118 42 54 150
42 32 30 34
100 60 43 98
44 39 40 34
i) Hwm quantisation gewe 32 »®, MPEG BBewd w®B8Ox BHBs gunWCT ammaBwud
o8 BBe®st vy 180 yBOE gmmeBe Ewsis. (Cmen 16)
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il)‘ gun (i) emdond cRhos yBOEwd zig-zag scanning ewled®s) wog Sl eraples
\ Onfe? (Cmen 16)

N JPEG-2000 es00n0e8 gids 08 nmal efdsisy. (cmey 15)
ii.  JPEG 2000 es®®mm o FDODOD 6my gamad eemE wgwsl mOBTm.  (Gmen 10)

VIPEG-7 e00necd oz gdwd nmE ¢OsTH. (cme 15)
|
|

1. video D¢ ‘¢Sam amoime’ wrfensy gent Dxfest nOnie? (cme 10)

| 1. OED GO DIt ewog ‘¢San amsime’ 0®ufe? (cwmes 10)
|

i. Chroma co-Bwi@® ww 4:4:4 co-Bw@® wy n@xfe? (a4 20)

| 1. GetedBed qudent 1024 x 768 resolution esw 40 fps e-dsomas e 4:4:4 B 0
| @Oer yhidenn WOy EIB. 0@ video vded 37 ameime (bit/sec) eces ez
o . (cas20)

@#6)13 Dedrys¥ (media objects) wewo ¢ pwdes o A ecsis. (cme 15)
| :

@‘p BEwerd HdEod @d¢ wtdmdmuer? end sun eews? 0wg® emiews’ Bend
WOIm. (cmen 15)
£

‘ “1 REvmowme (Equalization)

ii.  e®sywmdens (Normalization)
iii.  esozoz¥Bes (Transition)

Video weedmben @wg® Bagmoo® 6w cenden ecmat ocsim. (cmen 10)
Media integration wzy m®uxi¢? Media integration ewe® esews ¢ cwden nzmnt ecsis.
(cme 20)

@iaa BoOmO @O / camn 0mmdn m01¢E® wew § oBemmd 0dme H® ecma @sI5).
| (cmm 10)
Multimedia integration 8 woBms Oz swm cEedn wIssdst 88de omd wdws! Swnsim.
{ (cme 24)
|
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L o08u¥n» An®d» Cmaddmn wow® (Synchronous Multimedia Integration
Language)
ii.  =oc astnd BurmBsd n@ias OxdBwe (Timed Interactive Multimedia Extension)
. amnOs nOs somed BB es wosot ( Virtual Reality Modeling Language)

sun sews’ onned <seg> tag emdoend wmdne emdews’ Bend mOsim.
' | (o 6)
<smil xmlns="http://www.w3.0rg/2001/SMIL20/Language">
<head>
<layout>
<topLayout width="640px" height="480px">
<region id="whole" top="0px" left="0px"
width="640px“ height="480px" />
</topLayout>
</layout>
</head>
<body>
<segq>
<img id="img1" region="whole" src="../images/smile.jpg" top="0%" left="0%"
dur="2s"/> '
<img id="img2" region="whole" src="../images/smile.jpg" top="0%" left="50%">
dur=“3s"/>
</seq>
</body>
</smil> 1
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