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Abstract: This report proposes a new safety system for distinguishing between human bodies and
objects with the solid shape. Common photo-electric safety devices are not available for this system
because the object obstructs some light beams. In order to solve this problem, a blanking system
with the fail-safe teaching function was developed in this study.

The machine actuation is permitted only when specified light beams are obstructed by the object
and the others reach to optical detecters. On the other hand, the machine has to stop when the
human body blinds the light beam axes of this device. This system is called the “blanking system”.
The “blanking” is the terminology which means a part of invalidity of the light beam axes. By the

~ development of such a system, following results were obtained in this study:

(1) The fail-safe blanking system was realized by the programmable logic controller with triple
redundancy, diversity and the self checking mechanism.

(2) When the object was a square bar, the smallest detection diameter was larger than the physical
resolution of the photo-electric safety device as the reflection of light beams occurred on the
surface of the square bar. The smallest detection diameter became worst when there was the
clearance of 1 or 2 mm between the human body and the square bar.

(3) When the object was a round bar, a triangular rod or a square bar with overhang, the smallest
detection diameter was also larger than the physical resolution, because of the blind area in
detecting the human body. Therefore, the smallest detection diameter had to be evaluated in
the mathematical expression (8), (12) or (16) discribed in this report.

(4) The human body detection was impossible when the shape of the human body was 1ntent10nally
taught, or the shape of human body and the object were simultaneously taught by mistake.
Keywords; Safety control, Photo-electric safety device, Fail-safe, Blanking, Diversity, Redundancy,

Self checking, Programable controller
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Table 1

Discrimination systems between human bodies and objects developed in this study.
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Fig. 1  The basic configuration of the blanking system.
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The appearance of two dimensions blanking system.
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Table 2 Shape and length of standard materials.
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Fig. 2  Experimental conditions.
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Fig. 3 The theoretical values of the smallest detection diameter.
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Fig. 5 The measured values of the smallest detection diameter in the surface of round bars.
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Fig. 6 The measured values of the smallest detection diameter in the surface of trianglar rods.
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Fig. 7 The measured values of the smallest detection diameter in the surface of square bars with overhang.
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Fig. 8 The measured value of the smallest detection
diameter in the surface of aluminum sashes.
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Table 3 The effect by the movement of the position.

METhOEE
Type - Crosswide | Horizontal
(mm) » (mm)

Square bar | 40 x 40 mm 2 2
Round bar 400 2 2
Aluminum (a) 1 2
sashes

(b)~(d) 2 2

8) Mol TREHMLERCIHET AERER
Table 4 (2, BERMIZAFOBREHORL-L &%
EDOEEFFUEFORAERTE TR T, KL b, EXH
WAEEZERLEBAETLFDHBIZAKEI 1~2 mm
BEONETh+R2ICIGESHFTESTRIEEL 2V
ZEBGHE, —FH, BROBIZAMEOT L &
IHVEH) L TERFUETERESELT LD,
AIE DB OBIINETEEE R oles LA T, &
DOMBIIH T HBEY LA REELLILEDNH S,

Table 4

EREEEMAEFEIINESRE NIIS-SRR-NO.24 (2002)

teaching.

Experimental results by error or intentional

RO FLRBEHMNEBTROERER

Type of the teaching

The experimental result

The shape of the human
body was intentionary
taught.

The shape of the human

body and the material
were simultaneously taught
by mistake.

The operating permission
signal did not arise when
the human body shifted at
least about 2mm.

The operating permission
signal arised when the
human body did not shift
at 1L

The teaching shape of the
material was forgotten.

The operating permission
signal did not arise.

Fig. 9  The reflection on the surface of square bar.
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