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Development of a remaining gas monitor for oxygen cylinders employing a smartphone

TAKEI Tasuku and MATSUSHITA Itsuki

Nowadays, the development of safety devices to prevent accidents, which arise from mismanagement of
medical oxygen cylinders, is desired at medical sites. Recently, we have developed a manual-input style portable
timer to check the amount of remaining gas in cooperation with local companies. This device calculates the
remaining available time based on values such as pressure and flow rate that were read with a flow controller and
inputted by a user, and gives a warning when the amount of remaining oxygen decreases to a specified amount. The
portable timer was commercialized by a company in Shizuoka Prefecture and has been highly evaluated by users in
the medical field; however, there are requests for improvements such as measures against incorrect operations and
higher usability.

In this paper, we implemented a method using Al and a method using rule-based image processing as automatic
reading functions for the analog meter of a flow controller. Comparison of the reading performance of both methods
confirmed the superiority of the method using Al. Then, we examined the reading performance of the three types of
deep learning recognition models, and evaluated them from a viewpoint of incorporation into smartphones, which
have significant limitations on hardware resources. As a result, we chose MobileNet as the recognition model to build
into smartphones. In conclusion, we have solved the problems with current products by means of developing a

remaining oxygen monitor that runs on smartphones.
Keywords : artificial intelligence, deep learning, analog meter, smartphone
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