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Abstract

Bioelectrical impedance technology is widely used as a safe and noninvasive method for detecting
physiological information and providing medically assisted diagnoses. However, devices that cur-
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rently measure cardiac impedance have limited operating frequency ranges and are often costly.
To enhance medical professionals’ efficacy in identifying cardiac-related disorders, we will devel-
op a cardiac impedance analysis and assessment mechanism that will utilize multicore heteroge-
neous technology. Through a harmonious coordination of hardware and software, the ZYNQ mul-
ticore heterogeneous chip facilitates simultaneous cardiac impedance excitation and data acquisi-
tion. Additionally, it offers functions for data visualization and quantitative analysis. The system
uses a frequency conversion method programmed to excite current in the heart. It stabilizes the
demodulation of the signal frequency into a low-frequency band by utilizing external difference
frequency fixing and quadrature demodulation techniques, ensuring effective acquisition of the
cardiac impedance signal. High-speed data transmission is achieved through UDP network com-
munication. ReBeatICG waveform feature extraction is executed on the upper computer to calcu-
late hemodynamics-related parameters, which assist physicians in diagnosis. This cardiac imped-
ance analysis system, utilizing multinuclear heterogeneous technology, measured cardiac function
parameters of 15 healthy subjects. The results demonstrate that the ICG signal can be accurately
extracted with a precision of 99.56% and clearly detected in the image displayed on the experi-
mental measurement’s upper computer. Additionally, various cardiac hemodynamic parameters
were found to be within the normal range in all 15 subjects. The measurement system can be used
to measure various human cardiac function parameters, thereby enhancing diagnostic efficiency
and equipment portability.
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Figure 1. Human impedance equivalent model
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Figure 2. ICG signal and characteristics
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Figure 3. Self-balancing bridge improvement
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Figure 4. System scheme

B4 RGERE

3. P Hr{E it
3.1. BT

FIEHRICRHA] ZYNQT020 i 7, % Fr R 2% 53 Al & e v i fE FPGA BOR LK ARM 4L
B, AT LAEAT m Ik RE R B TE T A B AR AR 55

DOI: 10.12677/m0s.2023.126492 5421 e RSE TR


https://doi.org/10.12677/mos.2023.126492

ERRH 55

o DDSIEE
an MRS
jtl+ () [
}I" DDSEE
ity HRIR g
RS- : -
HE."' (TR % seRE+
% %
DDSIE &
DDSIES
1F AR

Figure 5. Cardiac impedance hardware framework
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Figure 6. DDS basic structure diagram
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Figure 9. Heterodyne structure block diagram
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Table 1. Feature point extraction accuracy test results

F 1 FHMERIREVERE NG R

Mg OB Wt A TR (%) BRAE (%) HERR (%)
1 297 0 0 0 0 100
2 309 0 0 0 0 100
3 368 0 0 0 0 100
4 403 0 0 0 0 100
5 388 1 0 0.258 0 99.742
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Continued
6 345 2 1 0.580 0.290 99.130
7 333 1 2 0.601 0.300 99.099
8 382 0 5 0 1.309 98.691
9 390 0 0 0 0 100
10 308 0 1 0 0.325 99.675
11 386 1 5 0.259 1.295 98.446
12 350 1 0 0.286 0 99.714
13 327 0 0 0 0 100
14 336 0 0 0 0 100
15 344 1 2 0.291 0.581 99.128
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