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Extraction of bioimpedance characteristic parameters based on adaptive immune-least absolute

deviation algorithm

HUANG Jingwei, CAO Le, KAN Xiu, LI Min
School of Electronic and Electrical Engineering, Shanghai University of Engineering Science, Shanghai 201620, China

Abstract: An adaptive immune-least absolute deviation algorithm is proposed for extracting Cole-Cole parameters. The
extraction of Cole-Cole parameters by the proposed algorithm is realized by formulating adaptive policies and adding
memory units. Then, 3 different kinds of noises are added to the standard data sets of the bioimpedance, and related
evaluation indicators were set. Based on the fitting accuracy of Cole-Cole arcs and the extraction results of Cole-Cole
parameters, the proposed adaptive immune-least absolute deviation algorithm is compared with other 3 algorithms. Finally,
the time-consuming and dependence on the initial values of the proposed algorithm for extracting Cole-Cole parameters from
the noise data sets are analyzed. Experimental results show that the Cole-Cole parameters can be extracted accurately and
quickly by the proposed algorithm compared with other 3 algorithms, and that the dependence on the initial values is
relatively low.
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Fig.1 Biological tissue equivalent circuit model
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Fig.2 Cole—Cole arc of biological tissue cells
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Tab.4 Fitting results obtained by 4 different kinds of algorithms for data set D, when the initial value is poor

R, R, a A

Cole 2%k

YA ero/% ¥iE €re/% YA e/% A e/%
bRt 150.00 0.00 50.00 0.00 0.80 0.00 53.051 6 0.00
BFGS-LS 141.64 6.34 48.25 3.52 0.84 3.27 54.270 8 2.86
BFGS-LAD 143.65 4.23 48.31 3.37 0.85 3.38 54.126 8 2.36
BFO-LAD 147.36 1.75 48.53 3.13 0.83 2.57 53.098 7 0.21
AIA-LAD 150.03 0.51 49.98 0.47 0.79 0.45 53.092 6 0.22
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