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Low-Complexity Compressed Sensing
with Variable Orthogonal Multi-Matching
Pursuit and Partially Known Support for
ECG Signals
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Abstract

We present the implementation of low-complexity
compressed sensing [CS) techniques for monitoring
electrocardiogram (ECG] signals in wireless body sensor
network (WBSNJ. First, the partially known support set [PKS)
exploiting the wavelet property and the variable orthogonal
multi-matching pursuit (VOMMP] algorithm are proposed
in order to enhance reconstruction performance and to
reduce computation time. Furthermore, the computation-
intensive pseudo-inverse operation for signal reconstruction
is simplified by the matrix-inversion-free (MIF) technique
based on QR decomposition. The performance and
complexity comparisons manifest the advantages of our
proposed techniques. The vOMMP MIF CS decoder is
implemented in 90nm CMOS technology. With scheduling
and hardware sharing to achieve complexity reduction, 9
SRAM modules are used. We use 16 CORDIC operating
blocks to operate 4X4 QR decomposition, and the QR
decomposition of the large sensing matrix is accomplished
by sequential 4X4 QR decomposition. The chip area is
3.6Tmm”*2 with 308K gates. From the measurement result,
the energy consumption is 3.97 1 J with 0.7V supply voltage
to restore the 128-point ECG waveform sampled by 300Hz
frequency. Compared to prior chip implementations, our
design shows good hardware efficiency and is suitable for

low-energy applications.



