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Estimation Performance of Channel Matrix of Multipath Propagation Using

Independent Component Analysis

Hideichi SASAOKA* and Hisato IWAI*
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Application of independent component analysis (ICA) has attracted a lot of attention, but channel estimation has not
been well discussed. This paper proposed an estimation method of the channel matrix using ICA and evaluated the
estimation performance by simulation. As simulation results, in the case of analog sounding signal, the estimation method
using the correlation of received and separated signals is effective. In the case of digital sounding signal, the estimation
method using replica of the transmission signal is effective, and the estimation performance is approximately the same as

that of using the known sounding signal.
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Fig. 1. Configuration of channel matrix estimation.
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Fig. 2. Configuration of blind signal separation using ICA.
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Table 1. Simulation system parameters.

Item System parameters

Modulation: QPSK, 16QAM,

Sounding PM (kp=1.0), AM (ka=0.3)

signal Sample length (SL): 100 sample (standard),
10~1000 sample (variable)

Antenna TX antenna number (Nt): 3 (standard)

number RX antenna number (Nr): 4 (standard)

Propagation | Channel coefficient random setting

channel Rayleigh fading (standard)
Noise Gaussian noise: SNR=20 dB (standard)
model SNR=0~30 dB (variable)

Fast ICA for complex variable & symmetric

13

Independent | orthogonalization of multiple component
component Measure of non-Gaussian: Negentropy
analysis Iteration number: 16 times (standard)
Performance indicator: Compensated Cor-
relation Matrix Error (CCME)
Least Squares Channel Estimation (LSCE)
Channel matrix estimation using ICA
Channel Separation weight matrix,
matrix Correlation (received and separated signal)
estimation LSCE using replica signal
Performance indicator: Channel Matrix
Estimation Error (CMEE)
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