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MIDTerm Exam , 2021

ESTIONS (2 points each, total 20 points).

1. Animage f(x,y) has the following orthonormal Haar wavelet transform.

20 |10 |12 7
-10] 514 3
10 6 |3 -1
-2 0]2 O

You are asked to apply EZW coding in compressing the image under the following
assumptions

« We have a budget of 16 bits.
« We can send the initial threshold value T,separately without effecting the bit budget

e We use the following codes

Zerotree root zr 00
Significant positive sp 11
Significant negative sn 01
Isolated zero iz 10

Show all the steps of the EZW coding and the final transmitted bitstream.

2.

7.

8.
9

10.

Continuing question 1, find the reconstructed image at the 16 bit wavelet transform by

using the inverse Haar wavelet transform and corresponding matrices.

3. In atwo level 1-D wavelet transform, sub-band 1 is uniformly distributed between 1 and
3 while sub-band 2 is Gaussian distributed with standard deviation sigma_2=0.5 and
sub-band 3 is also Gaussian distributed but with standard deviation sigma_3=0.2.
Allocate bits to the three sub-bands in an optimum way so that the overall bit count is
Rc=1bit/pixel.

Provide the NxN Haar Wavelet transform matrix A for N=6. Verify that the matrix is unitary.

In a 6 level 2-D Wavelet transform NxN what is the size (resolution) of the largest sub-

band and what is the size (resolution of the smallest sub-band? What is the overall number

of sub-bands?

In a data hiding color image application provide one reason on why we may wish to hide

the information in the lowest resolution sub-bad and one reason why may not.

What are fundamental differences between JPEG and JPEG-2000? Why one may prefer

JPEG over JPEG-20007?

Is a wavelet transform coder lossy or lossless process? Please explain.

. A texture image is coded via a wavelet transform based coder. What will be your strategy in

allocating bits?
Assume that a signal is decomposed into a multiple resolution wavelet transform (different
resolution sub-bands) or a wavelet transform with the same resolution in all sub-bands. Will
your strategy in allocating bits to each sub-band differ in the two cases?

Please explain.

Page 2 of 3 pages


Dimitris
Typewritten Text
MIDTerm Exam , 2021


20— 5P
I -+ 2v

~w— v
§ = 2

”
Zo-14 <o _g 24—-»@«-—:._“_6210

o 6/1rsjw-:
I| %0 po 00/ 0 C{ L/J‘;
(.. o 3 _
fi= — = 71=8 LT = @
lo = s¢ ~
lo = ¢, (
6 2 j € b4
17 - Sp Shp ZC/Z
},,"'—V de t ﬁm)‘d L. LDJ,(J—
ua L
3 -2

Bt .

Zf/zl M‘DO‘FRM F £$4M
S
;1S = 24

(


Dimitris
Typewritten Text

Dimitris
Typewritten Text


@ { _z/o-l—:l( [ J., é 2 [( /].‘,/- 6 s @
¢ _,] ey . - > 70 |1 P B a4 20
v

1 oo Ar l F3 $ o 2 é&
oo 1 oA =5l vl . || % =l="
) { 0 v @ p o

O T

oo 1 -~
<

H
“ ve
rfro"/

co |-

. oo . e el e )
T e L "(: - o o Ly = .L L 2ze <4 -G
| ogq 0 ) =1 oo 44 g 20

LY no o? vo [ by 49 g s




- T = 1
N C‘IA‘ ’ L ) . {2 2 7
k,w\-wa s e
£ BET S ——
3 = .04
mo msif\abz:_]'\ -
& R
<
114’,«. Aoy W““v lo/c,e (ZC+L é‘ =

ks ’-C—" —L--Z < L
— & QL*O:T—*!:"\/C“‘A‘”"’{
@ It oo o))
0) UL DD
0900 l(
=l oo o
g0 (-1 00
o0 00 (~f
9 T
e }
\ ] N So Luja/' shlod o 5e e K
o L
( ] Swllest 4 Sme AL, VM
2( = Z‘
1 Tt et el 3z 063303 45
— 7-641=(9

@ WS4 9#—% wué() e o Lt 0 He pop ryrfent bors
T A;’ILZHM,' N by e bugher. 4,‘4»'.} ¢ Aorn S, . 4o
unsk oy et e -
b Lbrmfion il be LYtz koL facd
A oghey  Sinee By wte dmt |, I hae ”

Caney




©, Ty = LT doed
Wes - ww— Vutded [y0n by

¥7/z4 s ol B wlard

-

@ Lt/,k—nj’ YMWW wr 5 o Gules Prote it
e (/‘leLv\ Foes  ptirte ¢ O Crszy

72,»,;,4./,.,\, 4 pehost cutpe by b, (A 4 pedl o
ot W%)mﬁ tofp gl o F L'WW /./'

Y‘h e, 5 A0
e



BOV"JQAE’/ > ..2/_(/ o;) ,, 2
feantbon: Gl

. __,/.

Mse - ["ﬂ"’ ﬁo/ PLT i A o/ 04 suten o el W—-—M
Mmoo edle — /’U(f:wAz"'L

;L- 4

b et~ W W[,bjl ot~ U ——
W f'.,L 0 twm i) @/W Ll e M)ﬂv
—

L

o Balils

L hpgent s —@\_‘U:,——
Yot c—v@“

Rl
SRR i 1
S t Ve d V*a/ﬁ. >-éw/o-;--_o.1(
4 |0l 3
J lano/ 3
/
; Vs Gk s e e
o
4
7
B e bmgs G 52, %
1= _ / L
A U Gy
@ - vy J 3 Cwsd e
W“““‘"VG/DJ&M





