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Real-time Intelligent Health and Attention Monitoring System for Car Driver
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ABSTRACT

Recently, researches related with automative mechanism have been widely studied to increase the driver's safety by continuously
monitoring the driver’s health condition to prevent driver’s drowsiness. This paper describes the design of wearable chest belt for ECG and
reflectance pulse oximetry for SpO2 sensors based on wireless sensor network to monitor the driver’s healthcare status. ECG, SpO2 and heart
rate signals can be transmitted via wireless sensor node to base station connected to the server. Intelligent monitoring system is designed at the
server to analyze the SpO2 and ECG signals. HRV (Heart Rate Variability) signals can be obtained by processing the ECG and PPG signals.
HRV signals are further analyzed based on time and frequency domain to determine the driver’s drowsiness status.
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Fig. 1 Architecture of Health and Attention Monitoring System for Car Driver.
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Fig. 2 Block diagram of Hardware.
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Table. 1 Hardware Specifications

AN

MCU MSP430F1611
RF Transceiver CC22420
Multi-Channel Radio 24 GHz
RF Range = 100m
Internal Memory 10 KB RAM, 48 KB Flash
External Memory 128 KB
Data Rate 250 Kbps
Interface USB
Size 40 mm x 40 mm x 2 mm
Power 27-55V(B3VHE)
A2EHEY JAE AA
Cut-off Frequency 0.05- 123 Hz
Gain 300 (24.8 dB)
2284 AN
LED Driving Cycle 8 ms (4 ms ry))
Cut-off Frequency 24 Hz(LPF), 0.5 - 10 Hz(BPF)
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Fig. 4 Flowchart for HRV Signal Analysis.
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Fig. 6 Comparison of HR Distribution in Normal and
Drowsiness State. (a) Comparison of Normal State HR
Distribution at Daytime. (b) Comparison of Normal State
HR Distribution at Night. (c) Comparison of Drowsiness
State HR Distribution at Daytime. (d) Comparison of
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Table. 2 Mean Physiological Data for Evaluation of Normal and Drowsiness State

Subject State HR(3]) HRV(sec) LF/HF VLF/LF VLF/HF
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