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Abstract: There is an extremely high possibility of encountering a landslide due to debris flow in
erosion control work and disaster relief work conducted on site where the ground may essentially
collapse with a high degree of danger. Due to its large destructive force in particular, there is a large
possibility that the landslide may develop into a labor accident with many deaths or injuries. To avoid
a disaster due to this sudden debris flow, the key points are how quickly the occurrence is detected
and whether it is possible to flee to safe shelter before the debris flow arrives. To achieve these goals,
a system must be developed at the work site with placing observers or detection systems to ensure
detection of the debris flow, an evacuation alarm that is certain to reach workers, and shelter that
workers can move to within a short amount of time. Wire sensors that are frequently used as a
detection system because of their highly reliable detection, have several problems: (1) workers must
enter areas where there is a danger of debris flow during placement of the system, and (2) continual
detection is not possible. Therefore, supplementary measures are needed to ensure further safety.
Currently, an image detection sensor has been a focus of constant attention for its use as a detection
system to compensate for these problems. The characteristics of this image detection sensor are: (i)
easy placement of the system with no need for workers to enter dangerous areas and (ii) there is
no system damage due to the debris flow and continual detection is possible. Thus, improvement
of the system’s detection capability as a whole is possible if it is used in combination with existing
detection systems. However, there are few image detection sensors among those currently being
developed that are designed to take safety theories into consideration. In order to create a safe work
site, a system must ensure and maintain safety. There are theories for safety that are defined by ISO
and the like in the field of mechanical safety.

This report will examine misdetection problems and image detection sensors that are pivotal to a
Safety Reporting System that guarantees “definite safety” and offer suggestions for the determination
of safe conditions with image detection sensors. In addition, this report will describe the creation of
an image detection program to run on a machine with Personal Computer (PC) and the results of
detection experiments that were performed with the program.

Keywords; Debris flow, Monitoring system, Image processing, Safety
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Table 1  Features of monitoring system.
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Fig. 1  Basic model of Safety Reporting System?2)3).
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System.
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Fig. 4 The detection method using the reference
pattern.
Y77 by RNG - ERVERMEE

nmf2§> 'Wh:é;>
/

Y7L RIB—

YIrLsRiNG—

Fig. 5 Debris flow detection using the reference pattern.
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Fig. 6 Detection method using the reference pattern
partially.
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Table 2 Three states in debris flow detection related to

safety.
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Fig. 9 Detection experiments using the debris flow
image.
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Fig. 11 Detection experiments using the reference pat-
tern.
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