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Synchronization and Detection Techniques of Trellis-Coded DAPSK for Wireless
Multimedia Communication
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In this project, the synchronization and detection
techniques of the trelliscoded DAPSK signals are
investigated for wireless multimedia communication
systems. The study in this project is separated into three
parts. The first part is concentrated on the study of
modulation and error-correcting techniques  for
trelliscoded DAPSK signas. The trellis-coded
modulation combines modulation and error-correction
for improving the reliability of a transmission system
without increasing the transmitted power or the required
bandwidth. The second part is to investigate the
techniques of channel compensation and the required
synchronization. The proposed channel estimation
technique is assisted with preamble signals and the
decision-feedback signals to estimate and compensate
the combined channel distortion effects due to the
multipath fading and frequency offset. The DAPSK
signal is detected by using the quasi-coherent differential
detection. The other part is to investigate the techniques
of multi-symbol detection. We propose a scheme
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combining decision feedback equalization and
differential detection, which can outperform combined
linear equalizer and differential detection. Adaptive
equalization is a powerful technique to solve intersymbol
interference (ISI)  generated in  bandlimited
communication channel. In the traditional equalizers - we
need to transmit a predetermined training data sequence.
However, the length of the training and retraining period
are difficult to decide for multipoint network and
time-varying channel. In our works, we apply the
stop-and-go dual mode agorithm to the blind
equalization of DAPSK signals.
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Appendix: Equations of Stop-and-Go dual-mode agorithm

(SGA)
Blind mode

Blind Mode

Equalizer Output WK) = X" (KW(K)

W(k+1) = W(K) - mxf(k) xe(K) xX" (),
WK D,

Update Equation

Cost Function Je(k) = B(Ya(K) - R.2)?]

J (=AY (K- R,)’]

Auto-Generated &(K) = YR(K)(Va(K) - Ry
Error Function ek =y, (HAR- R.)
Constant . Hja(k)|']
Modulus P 2
K
Parameter Alaky]
Control flag

1 if sgneR(k) =sgner(k)
0 if sgnef(k)1sgner(k)

fa(K) ={

A (k) :{i ’f sone (k) =sgne (K)
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Tracking mode

Tracking Mode

K = X" (W(K)
W(k+1) = W(K) - mxF(K) xe(k) xX" (K),
AKT D,

Equalizer Output
Update Equation

Cost Function Je(K) = B(YA(K) - R.z)?]
J (K= HY (K- R,)*]
E(K) = Yol (YA(K) - R.r)

&k =y, (Y (K- R.,)

Decision-Directed
Generated Error

Function
Constant o - Hla,(W['}
Modulus H|a,(W[}
Parameter

Control flag (k= 4 i sgner(K) = sgn e;(K)

0 if sgner(k)?! sgne,(k)

o=t " sgn%,(k) =sgne (K)

0 if sgnei (k) sgne (k)

where this table only has shown Go-mode agorithm
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