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Abstract

Traditional braille input devices suffer from bulky size, complicated operation and poor portability,
failing to meet the needs of visually impaired people for real-time communication and information
interaction in the information age. Based on the working principle of vertical contact-separation
triboelectric nanogenerators, this paper designs a braille input system with triboelectric sensors as
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the core. The sensing units of the system are fabricated using polytetrafluoroethylene (PTFE) films
and copper electrodes, which can accurately capture the weak mechanical signals generated by press-
ing braille dots and convert them into electrical signals. With the STM32 main control chip responsi-
ble for signal acquisition, logical analysis and data conversion, and equipped with an OLED display
module, a voice broadcast module and a LabVIEW upper computer, the system realizes the real-time
conversion from braille to electronic text. Tests show that the triboelectric sensor achieves a sensitiv-
ity of 0.95 V/Hz with a maximum nonlinear error of merely 0.29 V. In system-level braille input tests,
the overall recognition accuracy for the 26 English letters reaches 98.5%. This research provides a
lightweight and highly adaptable human-computer interaction solution for the visually impaired,
helping them better integrate into the digital society.
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Figure 1. Schematic diagram of braille input system based on triboelectric sensors
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Figure 2. Disk-shaped structure of triboelectric sensor (a), structural schematic diagram
(b), structural cross-sectional view (c), potential distribution diagram (d)
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Figure 3. Output voltage diagram of devices under different tribo-layer diameters
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Figure 4. Test results of output performance for triboelectric sensors: (a) Variation in peak output voltage and fitted curves
under different excitation frequencies; (b) Response curves of peak output voltage under varying pressing forces; (c) Output
voltage stability curve of the device under continuous excitation
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Figure 5. Schematic diagram of the signal processing circuit
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Figure 6. PCB layout of the whole system circuit
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Figure 9. Display interface of the string “HELLO WORLD”
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Figure 10. Confusion matrix for braille input accuracy of 26 English letters
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