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Feasibility study on the development of respiration sensor using
a chalcogenide optical fiber
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Abstract

In this study, we have fabricated an infrared optical fiber based sensor which can monitor the respiration of a patient.
The design of a chalcogenide optical fiber based semsor is suitable for insertion into a high electro-magnetic field
environment because the sensor consists of low cost and compact mid-infrared components such as an infrared light source,
a chalcogenide optical fiber and a thermopile sensor. A fiber-optic respiration sensor is capable of detecting carbon dioxide
(CO,) in exhalation of a patient using the infrared absorption characteristics of carbon gases. The modulated infrared
radiation due to the presence of carbon dioxide is guided to the thermopile sensor via a chalcogenide receiving fiber. It
is expected that a mid-infrared fiber-optic respiration sensor which can be developed based on the resuits of this study
would be highly suitable for respiration measurements of a patient during the procedure of an MRI.
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Fig. 1. Transmittance of infrared radiation in atmosphere.
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Fig. 2. Structure of chalcogenide optical fiber.
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Fig. 3. Transmission rate of the narrow band pass filter.
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Fig. 4. Schematic diagram of a collimator.
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Fig. 5. Experimental setup for measuring respiration using
a chalcogenide optical fiber.
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Fig. 6. Relationship between the temperatures of infrared
light source and the output voltages of thermopile
sensor without the narrow band pass filter.
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