Lecture 17

Post-Test Review (cont'd):
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Cont'd -

Impulse Noise Analysis (due to noisy communication links, or due to noisy sensors ....)

In general, for the input (original) image I, with pixel value

= 2 b2' whee 8=8
<o \

bi* Value_ b{= { ? , Whee t=o0,1,--, B-)

J: Rewl’ved l'mage , with Pi)(el value Y

Pob [ [x-Y|=2¢ =" ]

Assume that only the | th - bt was H-'pped.

B - Seat’ ' Receied ' ,\jb&\bu"% \C(iwetl
0 \-r o Cross - Over Probab,‘l\'{y ( condlitional probaby |i4iec)
£ r=p (#]s)
P ™~ Condition
| ———s | =rl ROI S'\J\j
P[R\ISFJ =|-r

Bernoulli Trials:

Example . Flip a biased coin 8 Himes, What is +he proloabih'iy [Eyadly 3 Heads] ?

—— ds ) 2

PUHead) =%, pCTaI~ 4 ——

" G’ (2. (1-3)
HHHTTTTT = Prob =@)3.(l-%)5 ) (‘*) ( 4)

§ _
(3) \:‘HTH TTTT Prol, = (}_)3 ) ('_}_)5-

Combinations TITTT HHE & Prly = (3 ,_ 3_)
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n! - 8" _(9)(7)“)(5! =
e O

k) ~ @k k!
Go back 4o the BSC chamnel model -

Prob ( Only the MsB was fliged) = (-0

(eviaas\y
P Difference between a pixel value before and after its bits go through the channel (BSC)
First, look at the case where only 1 bit was flipped:
MSB: 0-> 1, difference = (1-0)x 128 =128 = 2
1->0, difference=(0-1)x 128 =-128
Squared Error (SE) = @7)‘ = 2l“
LSB: 0->1, difference=(1-0)=1
1->0, difference=(0-1)=-1
Squared Error (SE) = @0)’- = |

Look at the SE ( when on\y the MSB was prped)
\Z
<2B-')L. Prob( OWly the MSB was Fliped ]

(pm‘)a,re with +he tofal SE of all othey ID.\TS be“ng H»»'Pperx (QXCQF* €w the MSB);

let B=§, \ :
z 2 1 ) IR -~
Total SE = (2°)Z+ (2') -\-(2 ) + -4 2‘:) = 4°+q.'“+ -t (/.‘ = I\,-_% = 5)46,
>> (477 -1)/3
ans = 5461

I"‘ (jeneml, “:OY Qny B
B-2 . 43"-'
Tolal SE = 4o+¥'+ayb? = 2 41 = T
i=0
B-I_
SE ((Only the MSB was H.‘ﬂ,ed) = 48 > ':I_S_'
>> 417

. = \' =
e, B=f, ¥ = 163y ans = 16384
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Simulation of BSC on Matlab
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