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Research and development of measuring blood alcohol concentration using
photo-plethysmography for elimination of drunk driving
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Current, alcohol ignition interlock devices are being installed in vehicles
both in Japan and other developed nations. These are generally based on the breathanalyzer
principle. However, there are practical problems. To overcome these, this study focuses on the use
of photo-plethysmogram (PPG) to measure blood alcohol concentration.

Recently, the use of PPG as a non-invasive method of measuring the concentration of substances such
as glucose and alcohol in blood has been investigated. However, these measurements are performed in
the near-infrared region, where absorption due to water is strong. Since the human body contains
mostly water, this results in very weak signals. Thus we have tried raising signal-to-noise ratio of

PPG using newly developed integrating sphere method, and investigated the effect of external
electromagnetic waves. Finally, periodic optical measurements using the newly developed device were
made simultaneously with collection breathanalyzer.
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