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A Study on Blind Signal Separation

Using Independent Component Analysis in Multiple Antenna Systems
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In the multiple antenna communication systems with same frequency band, multiple transmitting signals are composed in

space and the composed signals are received. The composed signals which occurs mutual interface are easily separated to each

signal component in the case of known propagation efficient, but separation of composed signals is difficult in the case of different

systems. This paper deals with blind signal separation using ICA (Independent Component Analysis) for the composed signals

which received in multiple antenna systems. This paper studies the criterion to estimate the normal action of ICA and proposes the

estimation method of each signal component and propagation coefficient. As an application of the estimated propagation

coefficient, this paper also proposes the estimation method of incoming direction of each signal and the interference avoidance

scheme to other systems. Computer simulation is carried out to confirm the usefulness of proposed system. Simulation results

show that the proposed method estimates the each signal component and propagation coefficient with sufficient accuracy.

Simulation results also show that the proposed method is useful for the estimation of incoming direction of each signal and that the

proposed method is useful for the interference avoidance to other systems in the case of the normal action of ICA.
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multiple signals.
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Table 1. Simulation system parameters for estimation of

each signal component and propagation coefficient.

Quasi-static Rayleigh fading
Channel
channel

Signal S: QPSK
Interference signal I: QPSK

Number of symbol: 100

Modulation

Parameters of N
Number of repetition: 10

ICA
Number of block: 5
Threshold value
Error of weight for ICA: 0.01
of convergence
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Table 2. Simulation system parameters for estimation of

incoming direction of signal.

Rician fading channel
Direct wave to indirect wave
Channel power ratio: 10dB
Damping coefficient for

interference signal: 0.7

Signal S: QPSK
Interference signal I: QPSK

Modulation

Number of symbol: 100
Parameters of ICA

Number of repetition: 10

(19)

4.1.3 S5 DRIRA RHETEREDTH
Fig. 8 IZFHE 5 DEPRA 1, g 2 2L S HTBRD



70

IR A FE OHEEE & BFAE O O FEME A2 R T
@1 =30°% ¢, = =30° DLE, ¢ OEPRAKEORE
X SN 23 30dB CTHI 1° £ TRFND Z &R T&
5. —F, @ =60°,¢,=—60° DAL SN R
30dB THI3°, @, = 90°,¢, = —90° DEFATIEL SN
LAY 30dB THY 708720, BRI,
HEEENn RE LD, 2T, Fig. 9 1Ia-T X911
BERAE @ A 90°, FZIX—90°1TEL R DIFE
sing OHEEHPFAIZKT 5 @ OHEEHFIPHIZILA Y
MTELZLIZLDEEBEZOND. Ik, BIRARE
WCREZZEDT, @, OHEFEREL, ¢ OHEER
ZEIZHARTRELARDA, ZHUTTHIENME B
HARTELSPOFEESIN, BT D070 HEERAE
NEIML7-Z Lick 5.

80
—ol(pl=30°02=-30°)
N R ol(pl= 60°,02= -60°)
601, —==p1{pl= 90°,¢2= -90°)]|
'Q‘ - 2(1= 30° p2= -30°)
= % N\ -0+ 92(pl= 60°,92= -60°)
TN —6-92(pl= 90°,92=-90%)| |
= \ .
5 2. ]
N, L}

0 10 20

Average SNR[dB]

30 40

Fig. 8. Estimation error for incoming direction.

Fig. 9. Relation between difference of Asing and
that of Ag.

HIRS 55 4 - i

fit]

75

(20)

T .

= A

4.2 5T 5%

4.21 SRATLEBREREARX

Fig. 10 (25T WHIfE s 27 AR Z R~ T. XD
VAT A EVAT L 21E, TRENRIOMEREE
VAT LTHDLETD. MIIRTEIIE, ARE B
RNLEREENTEEZ aFE b RTENENZE
L7 T4 REBnBixitolzbl, 3 BT~
G EAWC IR H A2 T ThRk 5. Kk
2, ali e b RNbLESEEETHEE, XAYTrT
E O ICFRNTE R E F I N TN ORI DOWTT
SN\l X HIRBEHRWEWENTSH. T5HL, HWE
HW SEAATHIE 720, AJRTZIEESND b Dk
BEEsHyE B RTREEND a WOXEERE s,
A F v oS0 LR 5.

()= (5)+ ()

=, DG V(=)
VAT AL EVAT A2 BENEN OLIREIT O
LT, RVOBEADERELAT L L2, £
NENIZE > THHE L R DEZORELBT S
ZLEBRTED. LoT, ROV AT LIREWITS
VAT LERY, EAOERELETERVNE SR
BAETHZOHFREHNT, BIFMEEEEET S
ZEBTED.

System 1
® # @
/ ral . SA ’
V Independent
Sa \ Component
D Ta2|  Analysis N ’
\ \ / > Sp

| i
i s i - \,‘ Independent | Sa i
| OB T Component !
| o~ . I
i H Tb2| Analysis §E i
S i
System 2

(a) Signal transmission from station A and station B



BET > 75V AT 2B DML AT & B 155k

System 1

(b) Signal transmission from station a and station b

Fig. 10. Interference suppression control system.
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Table 3. Simulation system parameters for interference

suppression control.

Quasi-static Rayleigh fading
Channel
channel

Signal S: QPSK
Interference signal I: QPSK

Modulation

Number of symbol: 100
Parameters of
Number of repetition: 10

ICA

Number of block: 5

Threshold value
Error of weight for ICA: 0.01

of convergence

SNR in station
20dB, 50dB
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Fig. 11. BER performance vs. Average SNR for

interference suppression control.
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Fig. 12. SINR performance vs. Average SNR for

interference suppression control.
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