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Design of a data acquisition and processing platform for flexible sensors

Bai Chuanqing Peng Yangyang Zhou Jian Pan Ruru

(College of Textile Science and Engineering, Jiangnan University, Wuxi 214122, China)

Abstract: To enhance the development efficiency and real-time signal processing capabilities of flexible sensors, this
paper presents an integrated signal processing platform specifically designed for resistive flexible sensors. The platform
enables rapid acquisition and continuous processing of sensor signals while addressing issues such as nonlinear output
and poor stability. It consists of a resistance acquisition system and a signal processing system: the acquisition module.
based on an STM32 microcontroller, supports real-time acquisition from eight channels of flexible sensors; the
processing module integrates a segmented linear mapping algorithm based on calibration points and supports 11 filtering
methods—including hybrid adaptive filtering—as well as real-time waveform visualization. Experimental results
demonstrate that the platform achieves precise acquisition of flexible sensor signals, significantly improves signal
linearity and output stability, and supports fully integrated real-time operation across the acquisition and processing

stages. This platform provides a reliable data foundation and methodological support for the development and

application of flexible sensors.
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Fig. 2 Power supply schematic
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Fig. 3 Measurement circuit schematic
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Fig.4 System control circuit
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Fig. 5 System architecture diagram
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Fig. 6 Circuit design diagram
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Fig. 7 Physical layout of the system
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Table 1 Accuracy of resistance measurement

WEMME/Q MEHE/Q  gaxtiRzE/Q MHXFRE/%
0 0. 000 097 0. 000 097 ik
10 10. 000 96 0. 001 0.010
510 511. 326 6 1.327 0. 260

1010 1 010. 869 0. 869 0. 086
1510 1509. 992 0. 008 0. 001
2010 2 020. 127 10. 127 0. 504
2510 2 513. 265 3. 265 0.130
3010 3011.476 1.476 0. 049
3510 3 510. 398 0. 398 0.011
4010 4 008.011 1. 989 0. 050
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Table 2 Accuracy of strain measurement
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Table 3 Current measurement results

B/ Q H/ mA
0 1.613

2 000 0. 807

4000 0.532
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Fig. 19 Filtered resistance curve of core-spun yarn sensor
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Fig. 20 Filtered resistance curve of wrapped yarn sensor
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Fig. 21 Linearized resistance fitting of core-spun yarn sensor
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Fig. 31 Signal curves of the middle finger channel
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