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A design of ENG sampling method based on compressed sensing

ZHANG Yu-xi, FAN Wen-gui, WANG Jun
(School of Electronic and Information Engineering, Beihang University, Beijing 100191, China)

Abstract: A Compressed Sensing(CS) acquisition method is presented that can address both the
energy and bandwidth constraints of traditional wireless ENG(electroneurogram) signal sensor. ENG signal
which is a kind of bio-physical signal is sparse in time domain making it suitable for CS based acquisition
and compression. Simulation of CS samplings demonstrates data compression rate up to 10x while
maintaining low perceptual loss in reconstructed signal. Unlike traditional ENG signal acquisition systems
which just capture the key part of spike potential, losing information consequently, the presented sampling
method enables continuous data acquisition and compression.
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Fig.5 Continuous ENG signal compressing based on Compressed Sensing (CS)(N=200,M=50)
&5 dhigerfEF5ELE CS KT #2(N=200, M=50)

12 ; : ;
————— original signal
—— reconstructed signal |
10 cen T
Ay, Lo k. IS L O § s . PPTIN A
e eyttt oy
0
2
3
o
[ WY 3 o e . L A e
G A O A A TIL 2 B R S e e
“|—©— Gaussian random matrix [T RS S
—— Bernulli random matrix .5 5
. - : S 0 Y_."\_ N ALt STy g -
0 i i i N ST v Wi ’
2 4 6 8 10 Sr1005 1010 105 1,020 1025 1030 1,035 L1040
compress rate (N/M) timels

Fig.6 SNR of reconstructed signal changed with compress rate (N/M) and display of waveforms
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