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(a) 2 Spatial Streams

(b) 3 Spatial Streams

Fig. 8. BER at -5dB SIR in Frequency Selective Channels

Fig. 9. BER at 10dB SNR

pose of this was to prove that this type of algorithm can work
on real hardware in a real environment. Most importantly, it
showed that the method described for obtaining the R1 and
R2 measurements in section II could be realized in a real
system.

We chose the SMI algorithm since it required the fewest
calculations to implement. The limited hardware resources

aging of the outer product of the incoming signal. The only
concern when estimating the covariance is that the signal being
received should contain only the interference and noise. This
is required in order to compute an accurate R1 measurement.
A controller state machine was designed to enable estimation
of the covariance during time periods which are unlikely to
contain the signal of interest. The details of this state machine
are omitted.

An onboard microprocessor was used to calculate the spatial
filtering matrix W based on the input covariance matrix
R. This being computed on a microprocessor with double
precision floating point arithmetic using well known matrix
inversion algorithms (Cholesky). A simple protocol was de-
veloped for passing matrices between the host and FPGA to
prevent data corruption. The interval between passing R to
the host and receiving a W back was 1ms.

Figure 12 shows a logic analyzer trace of the execution
of this state machine and its impact on the performance of
a packet based communications system. The signal power at
the input and output of the filter are shown in the first two




