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A Study on an Accident Prevention System Using RFID
for the Restart of Machinery in the Spacious Dangerous Areas

by Kiyoshi FUKAYA**

Abstract; New monitoring system for human detection in a spacious movable area of machinery is necessary,
and workers' position detection system using RFID(Radio Frequency Identification) was developed and
evaluated in this paper.

It is dangerous for a person to enter this area, and the safety control, such that the machinery is stopped when a
person enter this area, is needed. To realize this control, it is necessary to know a worker's presence in the
dangerous area. There are some defects in the conventional means of detecting human presence. For example,
the direct monitoring method, in which dangerous area is monitored, is advisable, but there are technical
difficulties for monitoring spacious area and the method has only limited application. The boundary monitoring
method, in which the boundary of dangerous area is monitored, is used in many cases. The boundary monitoring
is essentially monitoring of the change of human presence, and it needs other monitoring system for detecting
initial safety condition. Because of these defects new monitoring system was needed.

A workers' position detection system was developed. This system uses RFID devices to detect a worker's
position. In order to identify the position RF tags are attached to equally spaced posts. A RF reader that a worker
carries, read the position and the data are sent to the safety control system through wireless LAN(Local Area
Network). This system can help an operator of machinery to know whether men are in a dangerous area or not.

There are two types of RFID; active tag type and passive tag type. Because receivable range of active tag type
is longer than that of passive tag type, active tag type RFID was used. The RF reader can change detection
threshold of the tag and for each threshold measurements of the receivable area of the RF reader were conducted.
And it was confirmed that:

(1) Generally, the shorter the distance between a reader and a tag it was probable to detect tag.

(2) There are cases in which a distant tag is detected without detecting a near tag.

Measurements of a walking worker's position were conducted. Mean of positions of detected tags was used as an
estimated position of a worker and it showed a worker's walking route. But there were errors of estimated
positions of workers, because of the fluctuation in the receivable range and time-lag.

This system is an experimental system and the devices are not suitable for carrying, i.e. it is big. But theses
devices will become small and it will be put to practical use in the near future, when all workers will carry some
IT(Information Technology) devices such as PDA(Personal Digital Assistance).
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No Accident prevention measures Relation figures
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monitoring :

monitoring
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(a) Monitoring Direct monitoring
the human

presence in
X

Fixed guard
Monitoring X

the human
entrance
into X

(b) Indirect
monitoring

(e)

Monitoring
the human
presence

in

(d)

Monitoring
the human
motion
between
Xand Y

monitorin,

Note) The bold line means the fixed guard
X:dangerous area Y: safe area (Y=X)
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Photo 3 Walk in warehouse.
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Table 2 Experiment condition.

oooo
No |walk speed |Measurement | persons
period
1 1.0 (s) 1
510-5/s) T3 1
3 1.5 (s) 1
4 1.0 (s) 1
5 1.0(m/s) 13 (s I
6 1.5 (s) 1
7 10.5(m/s) 1.5 (s) 2
8 10.5(m/s) 1.5 (s) 2
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