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Abstract

Wearable sensing devices are developing at an extremely fast pace with increasing health aware-
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ness and medical services. Especially in recent years, products combining wearable technology
and various high-tech devices have greatly improved the lives of people around the world and
slowed down the aging process. With the combination of high-tech devices and wearable technol-
ogy, fibre-optic sensors have become an emerging power in the wearable field, which has a pro-
found impact on the development of remote health monitoring and medical rehabilitation. This
paper reviews the types of wearable fibre-optic sensors, analyses some of their manufacturing
details along with their advantages and disadvantages, outlines the practical applications of
wearable fibre-optic sensors in human health monitoring in terms of respiration and heart rate,
motion sensing and human-computer interaction applications. Finally, it provides an insight into
the future prospects of research on optical wearable devices and the challenges facing the emerg-
ing field.
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Table 1. Comparison of the advantages and disadvantages of different types of fibre optic sensors
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Figure 1. (a) Elastomer fibre optic based respiratory and heart rate monitoring system [21] (b) Waveform plastic fibre optic based
cardiorespiratory monitoring system [24] (c) Smart mattress monitoring system for respiratory rate in different postures [11] (d)
Smart mattress monitoring system for heart rate in different postures [25]
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Figure 2. (a) 3D printed material based embedded FBG respiratory heart rate monitoring system [27] (b) Schematic of POF sensor
embedded in a mattress and results of respiratory and heart rate monitoring [28] (c) Integration of POF with a smartphone for respi-
ratory and heart rate monitoring system [29] (d) Schematic of FBG based smart device for respiratory monitoring [14]
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Figure 3. (a) Schematic and results of FBG-based for finger joint monitoring [31] (b) Schematic and results of FBG-based
for respiration, vocalisation, muscle contraction and diastole, and facial emotion monitoring [32]
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tem to monitor sitting breathing [36] (c) Schematic diagram of FBG-based pressure sensor to achieve sleep posture monitoring [37]
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Figure 5. (a) Schematic of fibre optic sensor and glove integration system and control of robotic hand [38] (b) Schematic of micro-
structured fibre optic based integration with wristband and realization of gesture recognition [39] (c) Schematic of bionic structured
fibre optic and control of robotic arm movement [40]
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