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Real-Time Respiration and Heartbeat Detector Using a Compact
1.6 GHz Single-Channel Doppler Sensor
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Abstract

This paper presents a real-time respiration and heartbeat detector comprised of a 1.6 GHz single-channel Doppler
sensor and analog/digital signal processing block for remote vital sign detection. The RF front end of the Doppler sensor
consists of an oscillator, mixet, low noise amplifier, branch-line hybrid and patch antenna. We apply artificial trans-
mission lines(ATLs) to the branch-line hybrid, which leads to a size reduction of 40 % in the hybrid, while its per-
formance is very comparable to that of a conventional hybrid. The analog signal conditioning block is implemented using
second order Sallen-Key active filters and the digital signal processing block is realized with a LabVIEW program on
a computer. The respiration and heartbeat detection is demonstrated at a distance of 50 cm using the developed system.
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Fig. 1. Conventional hybrids.
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Table 1. Geometrical design parameters of a compact
branch-line hybrid.
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Fig. 4. The fabricated and measured results of two

types of the branch-line hybrids.
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Table 2. Performance comparison of two types of the
branch-line hybrids.
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(a) A fabricated analog signal conditioning block
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Fig. 9. The analog signal conditioning block and its
frequency response.
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Fig. 10. Digital signal processing block.
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