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Summary

Channel capacity of MIMO systems	



MIMO detection techniques	



Maximum likelihood detection	



Zero-forcing detection
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MIMO for Spatial Multiplexing
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• At the receiver consider the following linear signal processing:
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where we assume that the receiver knows the channels, that is, H, by estimation,

perfectly.
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- In this case, the MIMO channel can be modeled as nT parallel channels
with the channel coe�cient

p
�k for k = 1, 2, ..., nT .
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⇤ Then we have
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- In this case, the MIMO channel can be modeled as nR parallel channels
with the channel coe�cient

p
�k for k = 1, 2, ..., nR.
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• Rank of a matrix is equal to the number of non-zero eigenvalues.

- For a matrix of A with the size of m⇥ n, the rank r is given as

r = min(m,n)

• Hence, the MIMO channel with nT and nR antennas at the transmitter
and the receiver, respectively, the rank r is given as

r = min(nT , nR)

- So we have r parallel channels.
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• Recall x0 = V H
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- Also recall V V H
= I.
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Channel Capacity
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MIMO Detection
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Maximum-Likelihood Detection (MLD) for MIMO
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Remarks on MLD
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Zero-Forcing MIMO Detection 

TX	


(Serial-

to-
parallel)

Zero-foricing	


Filter	



!



Prof. Y. -C. Ko

TX	


(Serial-

to-
parallel)

ZF	





Prof. Y. -C. Ko


