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‘5. The Development and Evaluation of the Laser System Safety Equipment
for the Purpose of the Safe Confirmation in Large Scale Working Areas*

by Shigeo UMEZAKT**

Abstract: This report proposes a laser sensor using new pattern matching methods to confirm
-safety and normality. The searching area of this sensor was devided into three portions, that is a
safe confirmation area, a normal confirmation area and an unidentified area.
The safe confirmation area was installed for the purpose of monitoring the absence of human in
~-the moving area of the machine. The normality confirmation area was installed for the purpose of
" monitoring the mulfunction of laser scanning. The unidentified area was installed for the purpose of
~-changing the direction of laser scanning. The pattern matching was executed by getting laser beams
from recurrent reflectors having special patterns (white and black stripes) located in each area.
' By the development of this system, following results were obtained in this study: ,
(1) The recurrent type laser sensor could detect the human body(for example, human fingers with
at least 20 mm width) located over 30 meters apart from the detector, because the recurrent
reflectors had a high reflectivity for the laser beam. On the other hand, the direct detection
type laser sensor could not detect the human body only about 5 meters apart from the detector, -
because the human body had a low reflectivity for the laser beam.
- (2) The redundancy and imcompatible detection was required for the signal processing circuit,
and the triple redundancy and diveréity with the self checking mechanism were desirable. On
the other hand, the scanning unit could be the single channel, because the machine stopped -
immediately according to the logical formula (1) discribed in this report when any elements of
the scannig unit broke down.
(3) The machine also stopped immediately when the position moving of recurrent reflectors or the

change of light environment (solar light condition, etc.) occurred in the optical system.
Keywords; Safety control, Laser sensor, Fail-safe, Self checking, Safe confirmation, Human
‘detection system ‘ '
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Table 1 Comparison of failure effect between direct
detection type and reccurent detection type.
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Fig. 5 The output signals from the detetor when the human exists in the safety confirmation area and the laser scanning

becomes mulfunctions.
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