Lecture Materials on APEGE2 University of Dhaka, APECE

APECLE-302: Radio & Television Engineering

Applied Physics, Electronics & Communication Engineering

Lecture # 13

Course Teacher: Dr. S.M. Riazul Islam
University of | APECE Date: 2013 Year, 01 Month, 01 Day
Dhaka DU

Web: www.riazulislam.com -rRail: smr.islam@du.ac.bd




Lecture Materials on APEGB2

Contents

University of Dhaka, APECE

C Passbandbata Transmission: Model

C Signal Space Concept

C Geometric Representations of Signals

C Digital Modulation Techniques
C BPSK, BFSK;Afly PSK/FSKJ-QAM

C SpreadSpectrum Modulation

Web: www.riazulislam.com -rRail: smr.islam@du.ac.bd




Passbandata Transmission

N e
T vu \}C—W Ay
DWnnwmfﬂnnn\nf
. A AR AT

\ AAAAN AADN N A

DUUUUUUUUU (VAR




Lecture Materials on APEGB2

University of Dhaka, APECE

Passbandransmission Model
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Geometric Representation of Signals

C Set of M energy signals{S(t)}: Linear comb of N Orthonormal basis
functions(N<=M)
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Geometric Representation of Signals

C Synthesizer and Analyzer Productintegrator orCorrelator
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Geometric Representation of Signals

¢ Eachsignalin the set{S(t)} cancompletelybe determinedby the vector of
Its coefficients

Signal Vector s; o i=1L2,0.., M

C Aspectof importance
C Mathematicalbasisof geometricrepresentationof signals

C Noiseanalysidgn DigiCom
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Geometric Representation of Signals

C Example: M=3, N=2
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C Energy content: T
E, = J.n si{t) dt

T M N
E; = J' [; fiﬁﬁ';'“]] I:I;;i 5ﬁ¢k{f]]df

E=3 3 s f &(t) du (1)t
foul R}
N
E;‘ = E 5%
i=1
= [sl*

Web: www.riazulislam.com -rRail: smr.islam@du.ac.bd




Lecture Materials on APEGE2 University of Dhaka, APECE

Geometric Representation of Signals

C Pair of Signals: T
_L s;(t)se(t) dt = sls,

C Inner product of signals using their tirtldmain representations is equal to the inner
product of their vectorepr.

N
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Coherent BPSK

Binary symbol 1 and O hE, 0=t=T,
C y sy 5:(8) = %cns{hﬁﬂ T -
Antipodal Signalsk v
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t
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Coherent BPSK

Decision
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Coherent BPSK
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Coherent BPSK

C Generation and Detection:

Bin Paolar nonretum- Prod Binary
“‘T — to-zero = nmdulach:-r > PSK
seguaence level encoder signal
1 s(r
2
= [= cos(2xf.r)

becision | ___ | Choose 1ifx, >0
x(e) device ‘Lcrm.u.en if x <0

T
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g.(r)
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Coherent BFSK

5,(2) = f'% cos(27fit), -:]_s t=T,
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Coherent BFSK

C Signailspacedia

Decision
boundary

x = | x(t)a(t) dt

1 [ E
P, = Eerfc N,
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Coherent BFSK

mia r? I
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Coherent QPSK
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Coherent QPSK
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Coherent QPSK
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Coherent QPSK
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Coherent QPSK
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M-ary PSK
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M-Ary QAM
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SpreadSpectrum Modulation
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SpreadSpectrum Modulation
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DirectSequence Spread Spectrum
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FrequencyHopping SS
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