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Fig.1 Schematic diagram of the system hardware
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Fig.2 Design of voltage control current source circuit and its constant current characteristics
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Fig.3 Amplification and voltage following circuitry
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Fig.5 System software flow diagram
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Research on hole defect detection of standing trees based on electrical impedance imaging

Shi Yanyan, Li Yuzhu, Luo Wenxue, Wang Meng

(School of Optoelectronc Engineering, Henan Normal University, Xinxiang 453007, China)

Abstract: In order to realize the identification and non-destructive testing of internal defects in trees, a design method of
standing tree hole defect detection system based on electrical impedance tomography was proposed. The system uses
STM32F103ZET6 as the main control board, firstly, the sinusoidal excitation voltage signal is input into the Howland bridge
voltage controlled current source circuit to obtain the output excitation current; Then, 16 needle electrodes were used, and the
excitation current was cyclically input to the standing trees surface electrode and the voltage measurement signal was collected
according to the strategy of adjacent excitation and adjacent measurement. Then, the data processing module is used to ampli-
fy, filter and demodulate the measured weak voltage signal, and transmit it to the upper computer through the serial port. Fi-
nally, the image reconstruction algorithm was used to reconstruct the conductivity distribution image of the internal growth of
the standing trees, and the visual detection of the hole defects of the standing trees was realized. Experimental results show that
the proposed electrical impedance imaging based on standing tree hole defect detection system can effectively identify the loca-

tion and contour of standing tree hole defects, and can realize the non-destructive detection of standing tree internal defects.

Keywords: standing tree; electrical impedance tomography; defect detection
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Tab. S1  Calculation results of C

R3] 1,2 (2,3) (3,4) (4,5) (5,6) (6,7) (7,8) (8,9)
Cv 0.052 0.049 0.050 0.043 0.051 0.051 0.043 0.051
R3] (9,10) (10,11 (11,12 (12,13) (13,14) (14,15 (15,16) (16,1
Cv 0.045 0.045 0.049 0.047 0.054 0.039 0.048 0.052

FS2 LA C
Tab. S2 C; of standing trees
ABEFF = 1 2 3 4

Cr 0.923 0.905 0.954 0.933




