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The sleep apnea syndrome is often a handicap and can have very serious repercussions for the people’s 

health. Sleep apnea is manifested by involuntary stops of breathing during the night, and is characterized 

by breathing pauses of more than 10 second. Nowadays, these events are typically detected in 

polysomnography, i.e. during a recording of physiological signals of the patient during a night, in order 

to study different parameters such as the position of the subject, the oximetry, respiratory flow, etc. 

The idea proposed here is to use a radio technique (RF) to measure breathing without contact, which 

makes it possible to avoid the use of medical equipment directly on the patient and thus improve his 

quality of sleep during the examination. However this technique needs to be improved to properly 

capture the stops of breathing. 

The aim of the project is to propose an apnea detection device based on Ultra-Wide Band (UWB) 

technology, from existing modules. This internship requires a detailed study of the UWB technology 

and its application to the medical community, i.e., to study how the UWB technology allows the apnea 

screening and what are the limitations, in order to propose a solution for one of the noticed problems. 

As part of this project, it will be necessary to establish a state of the art of existing difficulties to 

implement an RF technique, more specifically the UWB technology, to detect the sleep apnea, and to 

look for a possible solution to solve one of the problems found. 

In order to acquire the physiological signals necessary for apnea detection, a monitoring device could 

be realized from a transceiver designed in the EPh department at Télécom SudParis (figure 1) or a 

commercial system figure (2) that it might be necessary to modify to obtain the desired signals. The 

acquired signals will have to be saved on a PC in order to visualize them. 

The student will be able to propose a comparison of this measurement campaign obtained with UWB 

technology and the traditional systems of measurement of respiration and apnea (spirometer, belt), 

which will then serve as references. 
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The project must include a critical analysis of the performances and obtained results. The result of this 

work could serve as comparators elements in the development of a new technology for respiratory 

measurements. 

 

      

 

 

 

 

 

       Transmitter and receiver boards with antennas [1, 2]            

                            Figure (1) 

Experiment to measure motion using a UWB radar [3] 

Figure (2) 

       
 

The expected deliverables are: 

- A report containing a brief state of the art on the topic, a positioning of the evaluated techniques 

and their implementation. 
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