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Compressive Sensing (CS) and Reconstruction
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Compressive sensing (CS) is a sampling technology by
integrafing random sampling and optimized reconstruction.
CS enables data reduction and energy dissipation of
battery-powered sensors in the wireless body network. This
work presents a reconfigurable processor based on the
alternating direction method of multipliers (ADMM) for
reconstructing compressively-sensed physiological signals.
The proposed processor has a flexible architecture that can
support various signal dimensions (128, 256, 384, 512). Data
characteristics are used at the preprocessing stage to substantially
reduce overall hardware complexity. 16x folded architecture
achieves a 64% A-P product reduction compared fo the unfolded
one. An interleaver is designed to process data between the
MAC array and the PE array. With the aid of the interleaver,
the computations can continue without any stalled cycles,
reducing the overall latency by up to 12%. The b buffer is
customized for support of multi-word access, which reduces
data latency by 4x. In addition, the b buffer dissipates 25%
less power with only 25% area when compared fo the
realization with D flip-flops. As a proof of concept, a
reconfigurable processor for reconstructing physiological
ExG (ECG, EMG, EEG) signals is presented. Fabricated in a
40nm CMOS technology, the processor integrates 3.69M gates
in 3.23mm?2 . The chip delivers a throughput of 573-2,901KS/s
for ExG signals and dissipates less than 12.6mW at 87MHz
from a 0.60V supply. Compared with the state-of-the-art
designs, the chip achieves a 1.5-to-14x higher throughput
with 3.2-to-11x less energy, given the performance specification
iv (RSNR=15dB). This work supports neuro-sensing
reconstruction with up to 1024 channels, which in nof
realizable in prior works.
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