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Research on a Non-Contact Respiratory Rate Detection Algorithm

Based on Optical Flow

YU Jiabin', HU Guoqing', FU Ximin®
(1. School of Mechanical and Automotive Engineering, South China University of Technology,
Guangzhou 510000, China;
2. Guangdong Huanyu Smart Medical Technology Co. , Ltd. , Guangzhou 510000, China)

Abstract: To address the poor comfort and limited application scenarios in traditional contact-based respiratory rate de-
tection methods, a non-contact respiratory rate detection algorithm based on ordinary RGB video is studied. An optical flow
field of human respiratory regions is constructed using image gradient optical flow, and respiratory signals are extracted
through optical flow accumulation tensors and directional projections, and respiratory rates are estimated by combining the
Savitzky - Golay filter and short-time Fourier transform (STFT). To verify the performance of the proposed algorithm,
multi-posture human experiments are conducted, along with stability tests under various scenarios such as clothing thickness,
fabric texture, and video duration, and a comparative analysis is also made against two typical non-contact respiratory rate
detection algorithms. Experimental results show that the proposed algorithm achieves high detection accuracy under different
postures, including supine, lateral lying, upright sitting, and lateral sitting positions, with a mean absolute error of less than
1 bpm and a detection accuracy of over 95%. The algorithm maintains a good stability and robustness under complex scenari-
os and long-term continuous monitoring conditions. The results indicate that the proposed algorithm can achieve accurate and
stable non-contact respiratory rate detection and meet the requirements of respiratory rate detection in daily environments.

Keywords: optical flow; respiratory rate detection; non-contact monitoring; image gradient; STFT
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