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4. Detection of Intrusion into the Dangerous Region
by Image Recognition and Measurement

by Jian Lu* and Kiyoshi FUuKaya**

Abstract: As mentioned in the previous papers of this report, one purpose of this specific research
is to clarify the attention ability of the excavator driver by ergonomics methods. Another purpose
is to propose and develop the automatic safety device as a safety support means for reducing the
accident resulted from the human error of the driver. The intrusion detection device which detects
the intrusion into the dangerous region in the working area of an excavator is such a kind of auto-
matic safety device. This paper involves the detection method used in intrusion detection device for
excavators. ’
Previously, some intrusion detection methods using various sensing devices such as infrared sen-
sors, super-sonic sensors and laser sensors have been developed, but they have a number of problems
difficult to be solved. In this paper, we study on intrusion detection by means of image recognition
and image measurement. For the case that the intruders are nearby workers, the applicability of
intrusion detection by means of image recognition was experimented and examined. As an exam-
ple, intrusion detection by recognizing the color of the helmet was examined. For the case that the
intruders are persons not limited to nearby workers (called general intrusion later), the intrusion
detection method using the 3D measurement based on stereo vision is proposed.
Keywords; Intrusion detection, Image recognition, Color analysis, Stereo vision, 3D measurement
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Table 1  Sensing methods for intrusion detection.
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Table 2 Result of feature learning.
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Table 3 Results of helmet detection experiment.
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