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Extraction of bio-impedance characteristic parameters through genetic algorithm based on elitist

preservation strategy

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

Abstract: Since the Cole-Cole model can effectively characterize the biological tissues and biochemical substances, it is of
great significance to accurately extract the model parameters from the measured biological impedance spectrum (BIS) data.
In order to solve the problem that traditional genetic algorithm has slow convergence speed and is easy to fall into local
optimal solution, the population individuals' characteristics, especially elite individuals', are analyzed, the fitness function is
redefined by the least absolute deviation (LAD), and the elite preservation strategy is formulated. The standard BIS data set
and the actual measurement situation are analyzed, and by adding singular points and random noise, three types of simulation
data sets that meet the actual situation are established. Three sets of experiments were performed based on the simulation data
set, and the fitting results of the proposed genetic algorithm (EGA-LAD) considering the elite retention strategy are compared
with the other three algorithms. The results show that EGA-LAD has high fitting accuracy and robustness, which provides an
effective tool for comprehensive and accurate analysis of the physiological and pathological state of biological tissues.
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Fig.2 Biological tissue Cole arc curve
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LS 1485264  0.9824 51.0610  2.1220 0.842 6 53250 572549  7.9230
SA-LS 1504312  0.2875 533295  6.6590 0.837 7 47125 49.955 1 5.8367
SA-LAD  150.0957  0.063 8 499308  0.1384 0.847 5 5.9375 53.0299  0.0409
EGA-LAD 150.0024  0.001 6 49.9989  0.0022 0.800 0 0 53.0505  0.002 1
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Fig.6 Data set D3 experiment results
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Tab.5 Average simulation time of different

fitting algorithms
vl 5 ELH TR /s
LS 0.138
SA-LS 21.561
SA-LAD 19.465
EGA-LAD 11.363
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