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ABSTRACT

In this paper, we propose a sleep efficiency
measurement algorithm based on IR-UWB radar
sensor in distance. Among the vital signs which can

be measured by the IR-UWB radar sensor such as

breathing rate, heartbeat rate, and movement, we
analyzed correlation between the movement and the
sleep efficiency, and based on the result, we propose
a sleep efficiency measurement algorithm. In order to
verify the performance of the proposed algorithm, we
applied the algorithm to three polysomnography
patients in hospitals and obtained the performance of

an average absolute error within 3.9%.
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Fig. 1. Installed IR-UWB radar sensor in polysomnography
room
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Fig. 2. Comparison of experimental results between the radar and medical device
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Table 1. Results of sleep efficiency measurements
Patients 1 2 3
Age, Gender M/F) | 35, M | 26, M | 27, M
Height (cm) 1756 | 171 173
Weight (kg) 87.6 77 62
Sleep Efficiency
. 4 4.1
by Medical Device (%) 93.3 77 8
Radar Sleep Efficiency
by Radar Sensor (%) 956 86.5 84.3
Absolute Error (%) +2.3 +9.1 +0.2
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