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The current PAPR (Powered Air-Purifying Respirator)
in the market today are mostly designed for
workplaces with high dust pollution aerosols. It was
only after SARS in 2003 that PAPR was used by CDC and
other health facilities. PAPR was not originally
designed for medical use; therefore, there are
several shortcomings: first, the motor of the
industrial PAPR was too loud for the hospital
environment, second, the battery can only operate for
3-4 hours at one charge, and third, there are many
functions that should be improved, such as the
enhancement of wind direction and tunnel of the
blower. The research is aimed at improving these
features by first, replacing the traditional nickel-
metal hydride batteries with lithium-ion battery ;
second, changing the traditional brush motors for
blower motors in personal computers: third, enhances
the efficiency of PAPR by improving the direction of
the wind tunnel. This new PAPR can only be used by
workers in the hospital, but also for patients in the
ambulance.

Moreover, Due to the deteriorating of air quality and
pollution of dust storm in Taiwan, one of every three
children in the metropolitan area has risk of
allergic rhinitis, and one of every 10 children
suffer from asthma. Respiratory disease has become
concerned issues. Therefore, the use of respiratory
protective devices has been gradually emphasized.
Wearing traditional general fabric of the mask
becomes a daily norm, although it is comfortable and
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convenient to wear it, but it only protects part of
dust without effective antibiotic.

N95 mask, electronic mask, Powered air-purifying
respirator ; PAPR, analysis of voiceprint, medical
care, detection of cough
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Abstract

The current PAPR (Powered Air-Purifying Respirator) in the market today are mostly
designed for workplaces with high dust pollution aerosols. It was only after SARS in
2003 that PAPR was used by CDC and other health facilities. PAPR was not
originally designed for medical use; therefore, there are several shortcomings: first,
the motor of the industrial PAPR was too loud for the hospital environment, second,
the battery can only operate for 3-4 hours at one charge, and third, there are many
functions that should be improved, such as the enhancement of wind direction and
tunnel of the blower. The research is aimed at improving these features by first,
replacing the traditional nickel-metal hydride batteries with lithium-ion battery;
second, changing the traditional brush motors for blower motors in personal
computers; third, enhances the efficiency of PAPR by improving the direction of the
wind tunnel. This new PAPR can only be used by workers in the hospital, but also for
patients in the ambulance.

Moreover, Due to the deteriorating of air quality and pollution of dust storm in
Taiwan, one of every three children in the metropolitan area has risk of allergic
rhinitis, and one of every 10 children suffer from asthma. Respiratory disease has
become concerned issues. Therefore, the use of respiratory protective devices has
been gradually emphasized. Wearing traditional general fabric of the mask becomes a
daily norm, although it is comfortable and convenient to wear it, but it only protects
part of dust without effective antibiotic.

In 2003, SARS epidemic seriously treated residents’ health in Taiwan. Such disease
transmitted through droplets, so people had to wear medical level protective masks,
such as N95 masks which can filter non-oily dust at least 95% performance. However,
this kind of medical mask is uncomfortable to wear, and increases resistance of
breathing, so that the wearers do not breathe smoothly. On the other hand, the mask
looks too obvious to wear it, so only health care workers wear it when they need.
Public people do not use this N95 masks as protection of dust. Also, this kind of
masks is disposable so it results in high cost for long-term using.

This study attempts to improve the shortcomings of protective power on traditional
masks and wear uncomfortable on surgical masks in order to develop a magnetic
levitation electronic mask with removed filters of N95, N99, or activated carbon, so
that the wearers breathe more smoothly, better filters, more suitable for long-term
wearing.

The one point of this project is development of intelligent cough detection and alarms.
In recent years, due to economic progress in Taiwan, pharmaceutical development
and social patterns change, the aging population level has been encroaching upon the
advanced countries, declining birth rates which increase aging population problem.



Also, this situation increases the needs of seniors’ care, medical service, long-term
care and other issues. These problems are not only from personal and family problem,
but also becoming social problems, aging society. This trend has become ineludible in
the world. In order to take care of physiological status of long-term care patients, and
thus remind staffs who care the patients know their health situation well, they are
routine on inpatients more frequently or nurses get information from monitor video
system of patient's condition. In addition, this research captures the outside world
through high-sensitivity microphone audio through the reduction chip noise of stereo
audio signal processing, and then sent to the decoder chip decode the high
compression ratio by digital signal transmission to the memory chip to save, and
wirelessly transmitted to reduce the patients wear the discomfort. On the basis of
voiceprint analysis and interpretation of the sound system, this machine can filter too
much noise from exclude ambient noise, and audio recognition algorithm through
analysis, interpretation of whether patients are cough, cough frequency is too dense
(exception). If there are something unusual, system processes a warning to notice
people who care these patients and decrease the burden of health care workers, on the
other hand, also reduce the frequencies of disturbing patients in order to protect the
privacy of patients.

Keyword: N95 mask, electronic mask, Powered air-purifying respirator; PAPR,
analysis of voiceprint, medical care, detection of cough
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