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Fig. 1. Principles of BIST Lung Cancer Detection.
# 1 AHREYHARESEH
Table 1.  Electrical parameters of the related biological tissue.
i f/kHz, 1 10 200 400 4000
) HSE o/(Sm ) 0.1036 0.1542 0.2382 0.2685 0.4324
LI AEX A HL e /10° 352.9 70.05 6.001 3.788 0.594
SR o/(Sm) 0.2157 0.2429 0.2835 0.3000 0.3983
B AART AL R AL € /10° 252.1 34.04 3.280 2.161 0.3613
. SR o/(Sm1) 0.2216 0.2352 0.2642 0.2935 0.3960
AAXT A B R AL €/10° 298.0 17.63 4.271 2.906 0.2630
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Fig. 2. Experimental set-up.
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Fig. 3. BIST simulation results: (a) Nyquist diagram of lung cancer; (b) pattern recognition classification accuracy.
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Fig. 4. BIST experiment results.
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Abstract

A bioimpedance spectroscopic imaging method for detecting the biological tissue based on electrical
impedance tomography (EIT) and bioimpedance spectroscopy (BIS) is proposed. This method visualizes the
target area and accurately recognizes the target type, which can be used for detecting the early lung cancer,
assist clinicians in accurately detecting the early lung cancer, and improving the cure rate of early lung cancer.
In this paper the bioimpedance spectroscopic imaging method is verified to be feasible and effective in detecting
the early lung cancer through numerical simulation. The simulation results show that 1) the bioimpedance
spectroscopic imaging method can realize the visualization of the early lung cancer area and accurately
distinguish the type of early lung cancer, and 2) the optimal number of acquisitions of impedance spectroscopy
is 4, and the best classifier is Linear-SVM, and the average classification accuracy of 5-fold cross-validation can
reach 99.9%. In order to verify the simulation results, three biological tissues with different electrical
characteristics are selected to simulate cancerous regions used for detection. The experimental results show that
the method can visualize the biological tissue area and distinguish the type of biological tissue. This method can
integrate the advantages of electrical impedance imaging and bioimpedance spectroscopy, and is very promising
way of detecting early lung cancer.

Keywords: bioimpedance spectroscopic tomography, bioelectrical impedance spectroscopy, electrical impedance

tomography, early detection of lung cancer
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