1 Information Content P(T|R) = P(R|T) P(T)
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4 Capacity

H,ax 1s true when all symbols are equiprob-

able. N
o P(RO|TO) = 1-p o
Transmit (ROIT1) = p Receive
Symbols Symbols

R1|TO) = p

1 1
PR1|T1) = 1-p

2 Source Coding

Channel capacity is maximum mutual information
Start with the following expression for mutual information since
we know P(R| T):

ImRy= Y P(T.R) F:r;;(;lf"{?;;})

CR = Linput
Loutput
H
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H, Max (I (T; R)) = (1 —p)log, (2 (1 —p))
E +plog, (2p)
L
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For Huffman Coding, order probabilities 5 Link Budget

from highest to lowest. Then pair two lowest
probabilities together and sum. ’1’ for higher

of the two, '0’ for lower. Repeat until root node PED _ Pr
equals 1.0. Sotropic Ty - 2
PrGr
PFDieal = ——
' ona?

Pr = PFDrealAe

3 Information Transfer A — A
e T Aactual

Max power density

Binary Channel model Directivity = .
Average Power Density
o PROITO) 0 Gain = Directivity x Efficiency
Transmit P(RO|T1) Receive S
Symbels Symbols SIR =
P(R1|TO) -
1 i Sr+ N
P(R1]T1) C 4drd
N PT + GT —dB | —
T1', 'TO', 'R1’, 'R0’ refer to the events that 1" and ‘0’ are NO
transmitted or received
Model can be extended to other alphabets C Eb
- = Rb * —
No No



6 Baseband Coding Schemes

Ideally, a baseband coding scheme will be with highest amount, do not alternate on
chosen to: be simple so it is cheaper to de- bit with lowest amount
sign and test, have as small as possible bit er-
ror rates, easily decodeable by keeping symbol
transitions clear, and to not use high-frequency
content in case cheap channel mediums are

e AMI - 1 alternates btwn +ve and -ve, 0
is 0

e HBD3 - AMI with modifications. First

used. four 0‘s in a row are 000V0, next BOOV
Baseband coding schemes: e Manchester - 1 is hi-lo, 0 is lo-hi
e NRZ - 1is +ve, 0 is 0 (or -ve if polar) e Diff Manchester - 1 is transition in mid-

dle, 0 is transition at start

e RZ - Same as NRZ but with a duty cycle
e MLT-3 - 1 transitions in pattern (+ve, 0,

e NRZI - alternate from +ve and -ve on bit -ve, 0), 0 stays same level

7 Optimum SNR for Matched Filters

2F,
- SNR = N
Es:/ K2 () dt " -
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8 Linear Passband Conversion
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