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‘Machine Vision’ Applied for Detecting the
Debris Flow

Shou-Young Chang Jung-Tang Huang®”®  Ching-Fang Lee®

ABSTRACT This study proposes a machine vision system for detecting the
occurrence of debris flow. The image process methods for determining a variety of
debris flow conditions are developed without the aid of other contact-type sensors.
Various physical quantities of the debris flow, such as velocity and displacement,
can be determined by the machine-vision system. Four categories of machine-vision
detection methods, including ‘floating article on the debris flow’, ‘wave front of debris
flow’, ‘specific objects on the stream bed’ and ‘image texture recognition’, were proposed
and analyzed by flume experiments and actual field video records. Through considering
the complexity of experimental conditions, the results can calibrate the parameters used
in the computer model effectively and verify the feasibility of machine-vision detection.
Through the ball rolling test and debris flow test in the flume, specific objects could
be well recognized when the objects were painted white or silver. The front of the debris
flow could easily be identified when the crucial brightness threshold was determined
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beforehand. In addition, the velocity and the texture of the debris flow could also be
estimated. In general, the experimental results showed that the machine-vision methods
derived in this study have a reasonably good accuracy of detection. Finally, the
threshold of each detection method as well as an integrated detecting system are
proposed so that this machine vision system is capable of acting as an alternative alarm
system in detecting debris flow .
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