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Abstract 
 
Many of today’s small leak detection systems suffer from high false alarm rates due to their high 
susceptibility to changing environmental conditions – their ability to detect leaks as well as their 
ability to reject false alarms varies significantly as the environmental conditions changes (temperature, 
visibility, lighting, etc.). The Smart LEak Detection (SLED) system, winner of an R&D 100 Award 
recognizing the top 100 inventions of 2017 by R&D Magazine*, uses COTS optical sensors and machine 
learning techniques to reliably detect the chemical fingerprint of small liquid leaks. SLED, through the 
use of advanced deep learning algorithms is able to overcome many of the shortcomings of today’s 
technologies by reliably detecting small liquid leaks through varying environmental conditions. SLED 
is able to detect small hazardous liquid leaks including crude oil, gasoline, diesel and mineral oil, 
including being able to classify these different substances in real-time. SLED is able to operate fully 
unmanned and perform leak detection in less than 5 seconds. The technology can be deployed using 
a variety of mobile and stationary platforms and can nimbly adjust to different sensors and 
technologies. SLED is now being adapted by the U.S. Department of Energy to detect methane leaks.  
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