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10. PeeLicazion ANN PER S.P.
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APPLICAZIONI

utilizzazione delle reti MLP in problemi
applicativi quali la predizione di processi non
lineari, il filtraggio adattativo non lineare, la
quantizzazione vettoriale, etc.;

Esempio: filtraggio di potenziali evocati

Problema: il potenziale cerebrale evocato

(EP), un segnale elettroencefalografico
ottenuto in risposta a semplici stimoli, &
immerso in un rumore di fondo anche non
stazionario con rapporto S/N inferiore
allo zero.

Contributo: filtraggio adattativo non lineare

mediante reti MLP con particolari topolo-
gie e con algoritmo di apprendimento
modificato.
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signal N
S +ni 1"
.. 4 |
Input 1 #10] , / Oytput
signal Multi-layer mum_b al
S + 1nj -l Perceptron | -
/ _ y
/ _
/ _
,7 | Back-Propagation <

algorithm

.mormabm of the proposed adaptive
architecture for EP processing.
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MSE(dB)
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andamento dell MSE per le dus resi per la serie Mackey-Glass

]

-6 -2 2 6 10
Sum Out

* funzione SG per la serie Mackey-Glass



Output
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Output Error (x 10

0 200 400 600 " 800 1000
Time

output della rete SG nel test Mackey-Glass
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scarto tra serie vera e serie predetta



BLOCK DIAGRAM OF THE DIGITAL RADIO LINK
(BASEBAND MODEL)

Data
akTy)

Modulator

&(t)

u(t) Analog |
’ 'Predlstortel‘

High-Power
Amplifier
HPA

Radio
Channel

Transmit
Filter
H Qf)

Demod.

8z t)

| i

Detector

v(t)

54T,

Two approaches for compensating the non-linear effects of the HPA:

A) NON-LINEAR EQUALIZATION

B) PREDISTORTION AT THE TRANSMITTER



A NEURAL NETWORK

DATA PREDISTORTION APPROACH

| IDEAL !

| TRANSMITTER | T, pT,

e immans

i y e®T,)

a(kTp _ adapt
To|
= | M MODULATOR
0 b(kTp u(t) v(t)
——~ L P g~ HPA
Ty P
;I‘é_>

* The output can be sampled with Tg less than T,

*+ A greater control of the spectrum of v(t) can be exercised.

(The Multilayer Perceptron can be realized by a RAM)




ADAPTATION SCHEME

* The analog signal u(t) and v(t) are replaced by
oversampled discrete signals with period Ts.

* The entire system may be modeled as a multirate neural
network with memory.

| e(pTs)
I
Y
: adapt :
a(kTO)I N NETWORK WITH |
T : MEMORY ;
l |
SR bkT) o
T | M - | v(kTgt qT3)
—E" 9 g.(D) = HPA' _1:__>
oy | P l
gy :
1q, :
= :
1 1

* An extension of the backpropagation algorithm can be
‘used to determine the predistorter parameters.

*  Only rough models of the modulator and HPA are
needed; in our case we assume:
g'()=g¢(t) and HPA'=HPA



NEURAL NETWORKS WITH FIR SYNAPSES

Data sequences are complex.

The proposed NN model has a dynamic behavior
because it includes neurons with FIR synapses

A novel algorithm (FIR Dynamics BP) has been
developed in order to train the network

—" COMPLEX
M)
X [1]

-4

|
' MLP
: Network

MODULATOR HPA

S——— g
T ————

COMPLEX NEURAL NETWORK WITH MEMORY




THE COMPLEX ACTIVATION FUNCTION

SGM(Z)=sgm(Z, )+ jsgm(Z,;)
where:

2G

-a

-G

sgmfal=

* Bounded everywhere, smooth and very similar to
the real-valued sigmoidal function;

* Collapse to the classical sigmoid, if restricted to
the real axis.




