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A Smoke Sensing System Based on Hybrid
Modulation Technique and Multi-wavelength Band-
pass Optical Detector
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Abstract

In recent years, smoke detectors have become indispensable indoor devices, with regulations mandating their
installation in various premises. However, many smoke detectors available on the market are not suitable for
environments with high humidity, such as kitchens and bathrooms. Steam or smoke generated during cooking can
trigger false alarms in smoke detectors, and frequent deactivation of alarms due to high false alarm rates may
increase the risk of major disasters. Additionally, conventional smoke detectors are susceptible to interference
from indoor lighting sources, resulting in a lower signal-to-noise ratio (SNR) of optical signals. To address these
challenges, this study proposes a discrimination and sensing system for water mist and smoke based on an optical
communication with hybrid modulation technique using specific wavelength components. This system
implements resistance to the light interference of indoor sources at both the component and circuit levels. It further
enhances the SNR with a selected bandpass optical detector combined with a hybrid modulation algorithm for
optical communication. Furthermore, leveraging the optical characteristics of smoke, a specific multiwavelength
bandpass optical sensing array is employed to accurately distinguish between water mist and smoke, thereby
reducing the rate of false alarm for the proposed system.
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