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Abstract: Blind channel order estimation is a key technique for deterministic blind channel identification based on second
order statistics; many blind channel order estimation methods are useless under ill-conditioned channel environment. In
subspace method, when channel order is correct and over determined, the special toeplitz matrix Q constituted by the noise
vectors is singular, the radio of maximum and minimum singular value is infinity. This paper employs the maximum and
minimum singular value ratio of the special matrix @ to establish an extreme eigenvalues theorem (MMR theorem ). Consid-
ering the finite and noisy observation samples, this paper proposes a new channel order estimation algorithm ( MMRR algo-
rithm) based on MMR theorem; the goal function of the MMRR algorithm uses extreme eigenvalues ratio according to differ-
ent order values, this function can get the global maximum at the correct and/or effective channel order. Finally, this paper
employs typical channel parameters( well-conditioned channel and ill-conditioned channel) for simulation and analysis, un-
der the finite samples and moderate SNRs, the simulation results show that this method can correctly estimate effective order
of well-conditioned and ill-conditioned channels with high probability, which outperforms other existing algorithms.
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Tab.1 The numerical value of parameters vy, \v,..and MMR according to P under different channel condition

LSNP FIE

pP Y mas Y min MMR Y max Y min MMR

1 9.3413 1.7806 5.2462 9.9965 0.0192 521.39

2 9.4281 1.1082 8.5075 9.9947 0. 0069 1443.35
3 9.5116 0.7263 13.0963 9.9501 0.0042 2393.85
4 9.2962 0.3354 27.7157 9.9478 0.002 4972.10
5 9.13 0 0.33e+009 9.9329 0 1.31e+010
6 9.0987 0 0. 60e+009 9.9218 2.211e-010 4.49¢+010
7 9.0563 0 0.90e+009 9.9069 1.779¢-010 5.57e+010
8 9.0133 0 1.30e+009 9.8962 1.440e-010 6.87e+010
9 8.9515 0 1. 68e+009 9.896 1.076e-010 9.20e+010
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Tab.2 The parameters of well-conditioned channel

h, h, h,

1 1.7491-0.9173: 0.9323-0.7836: 1.0488+0.2484:

2 0.1326-1.1061: 1.1647+0.2133; 1.4886+0.0596:
3 0.3252+0.8106: -2.0457+0.7879: 1.2705+1.37661
4 -0.7938+0.6985i -0.6444+0.8967; -1.8561-1.083:
5 0.3149-0.4016¢ 1.7411-0.1869:¢ 2.1343+1.0354

6 -0.5273+1.2688; 0.4868-1.0132: 1.4358+1.5854:
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Fig.2 The estimated channel order of well-conditioned channel
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Tab.3 The parameters of ill-conditioned channel

h, h, h, h,
1 0.0l64 0. 0217 0.0314 -0. 0266
2 0.0286 -0.0234 -0.0066  -0.0201
3 -0.0197 0.0171 -0.0046  -0.0266
4 -0.0404 0. 0286 -0.0174 0.0112
5 -0.0212 -0.0116 0. 0248 0. 0343
6 -0.0419 0. 9097 -1.1836 1. 2965
7 -0.2993 -0.2012 0. 4906 0. 0525
8 -1.2808 -0. 4401 -0. 3093 0.3410
9 -0.5301 -1.0153 0.4011 -0. 0260
10 0.1417 -0. 5364 0. 1269 0.3991
11 0.2624 -0. 0817 -1.8522 0.8817
12 0.0480 0. 0030 0. 0301 0. 0020
13 -0.0100 0.0112 -0.0138  -0.0493
14 0.0028 0. 0294 0. 0091 0. 0008
15 -0.0029 -0. 0346 0. 0288 0. 0244
16 -0.0150 -0.0180 -0.0149 0. 0469
17 0.0063 0. 0031 0. 0327 -0. 0205
18 0.0011 -0.0181 0. 0156 0. 0291
19 0.0171 -0. 0039 -0.0100 0. 0491
20 -0.0404 -0.0314 0. 0223 0. 0237
21 -0.0483 0. 0488 -0.0414 0. 0059
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ill-conditioned channel
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Fig.6 The probability of correct order estimation according

to different samples for well-conditioned channel
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to different samples for ill-conditioned channel
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