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Contribution

— Based on the minimization of the SER cost function for
WSNs with QPSK modulation, the theory estimation
algorithm which jointly considers PA and interference

suppression is proposed.

— Sample-by-sample based jointly adaptive implementations
of the theoretical JMSER solution are developed on the
basis of the kernel density estimate of the PDF.

— The analysis of convergence and computational complexity
of the proposed adaptive algorithms is carried out.



Design method ()

System model

Source Nodes Relay Nodes Destination Nodes
S'1 |7 R 1 D1
S 2 R 2 D 2
S Ns R Nr D Nd

Feedback Channel




Design method (ll)

1. IMSER-SG algorithm

1: Initialize wi, wo, -+, wn_, a. Set Ly, s,
lta, s and the number of cycles per symbol.

2: for each received symbol do

3: for each cycle do

4: for each source transmitted symbol,
k=1,2,---, Ny

update wj, using (22) and (24)

end source transmitted symbol
update a using (23) and (25)

end circle.

we obtain wi, we,--- ,wy, and a for the
received symbol and move to the next symbols.




Design method (ll)

2. IMSER-CG algorithm

1: Initialize two step sizes fiy ;. > 0, fta,o > 0:
set the iteration index to n = 1. Given that a(1),
wi(l),-,wy, (1), e;(1) = =VPg(w,(1)), -,
en, (1) = =VPp(wy,(1)). g(1) = =VPg(a(l)):

2: fork=1.---,N,:
wi(n+1) = wi(n) + pw,c ck(n)
wg(n+1)
wi(n+1) «+ m
ok = [V Pe(welntl))]
’n |V Pg(wg(n))|

cr(n+1) = ofep(n) — VPe(wr(n+1))
k=k+1

We have detailed the computational
complexity of the algorithms being

3: After N, iterations:
a(n+1)=a(n)+ pra,c9(n)

2 _ P,
B=\/TemiDr

a(n+1)+ Ba(n+1)

. _ IVPe(a(nt1))|

T |[VPg(a(n))|
g(n+1)=png(n) — VPe(a(n+1))
n=n-+1

analyzed:

Para Algorithm  Multiplications  Additions
JMSER-CG 6NNy + 1 5NNy

W JMSER-SG AN Ng + 1 4Ng Ny
MSER fixed AN Ng + 1 4Ng Ny
LMS fixed 2N Ny + 1 2Ng Ny
JMSER-CG 5NNy + 1 5NNy

a JMSER-SG ANsNg + 1 AN Ny




SNR=15dB, Ng=2, Nr=5, Nd=20, Nsym=1000

SNR=15dE, Nr=5, Nd=20, Nsym=1000

= & = LMS fixed
= # = MSER fixed

—&— IMSER-5G, fasdback 4=bit| |
—de— JNMSER-CG, feedback 4-ti

= & = JMSER-SG, perfact PA
- A - IMSER-CG, perfect PA

10° . :
—@— LMS fixed
=—t— MESER fixed
—— IMSER-5G, faedback 4-bit
=@~ IMSER-SG, perfect PA
= & - IMSER=-CG, feedback 4=bit]
\ e |\ISER-CG, perfact PA
'\\
107} Ay
-~
~
DN
- x
~% ~
-0
Ry T
- X.";x. - b
-8~ b
-
10‘2 n n
v] 200 400 600 800 1000
Mumber of received symbals
10°
dback
o
w
@ -
b
107
1
‘ -
&
10"
1
- Nz=2, Nr=5, Nd=20, Nsym=1000
107 T T T T T

[y

- © - LMS fixed
= + = MSER fixed

- & - JMSER-ZG, perlact PA

= A - JMSER-CG, perfect PA
—H— IMSER-EG, feedback 4=bif
—de— JMSER-CG, feedback 4=bif

SN

8 10 12 14
R (dB)

2 3 4

Mz

SER

10°

Simulation results

SNR=15dB, Ne=2, Nd=20

()
i\
A -~
AR 8.3
- O
‘°~. N -8
l\\o_ )

== LMS fixed, Nr=5
-0~ LMS fixad, Nr=10
=—+— MSER fixed, Nr=5
—+- MSER fixad, Nr=10
—&— JMSER-5G, Nr=5
=~ JMSER-SG, Nr=10
—&— JMSER-CG, Nr=5
=8~ JMSER-CG, Nr=10

0 100 200 300 400 500 600 OO BOO 800 1000
MNumber of received symbols

SNR=15dB, Nd=20, Nsym=1000

107

No feedback

—8— LMS fixad, Nr=10
—t— MSER fixed, Nr=10
—&— IMSER-SG, Nr=10
—d— IMSER-CG, Nr=10
= @ = LMS fixed, Nr=§

- 4 - MSER fixed, Nr=5

=@~ IMSER-SG, Nr=5

= & = JVSER-CG, Nr=5

Nz=2, Nd=20, N=ym=1000

SER

107

—8— LMS fixed, Nr=10
—+— MSER fixed, Nr=10
—§— JMSER-SG, Nr=10
=l |MSER-CG, Nr=10
~ © - LMS fixed, Nr=5

= + = MSER fixed, Nr=5
- & - JMSER-SG, Nr=5
- A = IMSER-CG, Nr=5

2 4 5 8 10 12 14
SNR (dB)

4 5



	Joint adaptive power allocation and interference suppression algorithms �based on the MSER criterion for �wireless sensor networks
	Contribution
	Design method (I)
	Design method (II)
	Design method (III)
	Simulation results



