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e  QOutput r[k] of the sampled matched filters are sufficient statistics.
e Detection can be made only after all r[k] have been collected unless p[k]= p[0]5[k].
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e The complexity grows exponentially with the number of states.
e Has long decision delay.

e Not easy for adaptive implementation.

Channel correlation function
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The Nyquist Theorem
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plk]= p[0]6[k] = MLSD is the same as symbol by symbol ML detection.

N-1N-1
Proof SML—argmm 2Re{ZS r k]}+ ZZs[k k]]
k=0 k=0 i=0

0

ls*[k]r[k]}+ ]:Zis[k k]p[o]]

0

s*[k]r[k]}+ 3 [s[] [0 j

k=0

=

I

= argmin— 2Re{

=

-1

=arg mln 2Re{

w-

- argmm(Z(‘s[k ‘2p[0]—2Re{s [k]r[k]}))
Consider ‘ [k]‘zp[O]—ZRe{s*[k]i’[k]} ;

[s[&]] p[0]-2Re{s" [k]r[£]}

5 [k O P o] - ] o]k F ONZOEaa F

[0]

F[["Fi[lfo]mo{ FFJ

k]
Jrlo]

Thus, [s[k]" p[0]-2Re{s" [k]r[k]} =| s [k]{/p[0] - \/7}[ m%}

i)

Because we are doing argmin, the term doesn’t change the result.

zs[k\/_ \/r[i

J = argm1 [:]Z

The minimum bandwidth (max f— min f) required is F

N-1

S

p[O]

k=0

SML =arg mln[

Proof

Need %ZQ(f—%j = p[0].



Because all the consecutive Q( f —%j are % apart. Each Q( f —%) has to fill up the frequency
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The matched filter implementation requires that we use square-root raised cosine function as the pulse-
shaping filter.
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/1 arrt
Sin—- COST
® pa(t)z ﬂl 1_4a2t2'
T T?
By | _ ]
» /N
g o /
£ / \
o:— /// | \\
-0.4 il
-3 2 1 T‘mg m 1 2 3 -1 0.5 Frequen(ly “m 0.5 1
-«
T, 0<|f]< 7
xT l-a -« l+a
={—1 - - <|fls——=
* ) [ +C°S( a Uﬂ 2T D] 2T 1 2T
1+
0 >
: /] o7

¢ Bandlimited to I+a .
2T




1 T
 0,(0)=T, Qa(ﬁ)_a

plk]= p(kT) = 51k].

Viterbi Algorithm
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At each node, there should be only one surviving incoming path.

Complexity is linear with respect to V.
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Error Probability of MLSD

e The probability of detecting the sequence correctly vanishes as the length increases.
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Fourier Transform, DTFT (1)
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