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MIMO Communications
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Signal Detection

� Given observed signals r, estimate symbols ŝ
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s∗ = argmax
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Pr (r is observed |s was sent)
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Signal Detection

� Given observed signals r, estimate symbols ŝ

� ML detection rule:

s∗ = argmax
s∈XM

Pr (r is observed |s was sent)

� In AWGN, equivalent to:

s∗ = argmin
s∈XM

|r − Hs|2
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Geometry of MIMO Detection
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Problems Addressed

Efficiency of ML detection via sphere decoding:

� Automatic Sphere Decoder visits theoretical
minimum number of nodes in search tree
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Problems Addressed

Efficiency of ML detection via sphere decoding:

� Automatic Sphere Decoder visits theoretical
minimum number of nodes in search tree

� Heuristic ordering strategy achieves further
efficiency gains
• Reduced decoding time and variance
• Competitive sub-optimal solution in fixed

time for delay-sensitive applications
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Some Results
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� 4x4 MIMO
system

� QPSK and

� 64-QAM
modulation
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