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Study on Auditory Warning Alarms of
Automated Guided Vehicles
by Yoshiyuki Ecawa*

Abstract ; The purpose of this study is to establish useful auditory warning alarm criteria
(hereinafter referred to as “alarm”) for automated guided vehicles.

First, the author suggests 4 groups of alarming wave form for classification of warning
alarms. The application of this classification allows a variety of alarms in the factory for proper
classification. The 4 groups are termed “Continuous Sound with Periodicity (hereinafter refer-
redto as C.S.P.)”, “Continuous Sound with Stability (C.S.S.)”, “ON-OFF Sound with Periodi-
city (0.S.P.)” and “ON-OFF Sound with Stability (0.S.S.)”.

Enquete and tapes in respect of alarm are sent to the manufacturing industries of automated
guided vehicles and collected to analyze. Problems to be solved are found through the analysis
of these data. The problems are as follows.

The alarm of automated guided vehicle has come into use in two cases ; they are in running
and at an emergency stop. In case of running, it should be the type of C.S.P., because it is
necessary to ring continuously while vehicle’s running. The pattern of each periodical form
should be the type of “slow rising up” for giving little jarring to the ear. But as a result of the
analysis on site, 35 % of the alarms do not satisfy the desirable condition.

In case of emergency stop, the alarm should be the type other than C.S.P.. The rising form
of wave should be fast rising for operator’s attention, but 33 % of the alarms in emergency stop
aren’t the type of “fast rising up”. .

For recommendations about the periodicity of running-alarm, two experiments are carried
out. One is the experiment for evaluating the periodical duration by counting cycles and the
other is the experiment of sensory detecting abilities for digital & analog sound pressures. In the
result of these experiments, the periodicity of C.S5.P. type alarm should be designed as the
duration of about 900 msec. ,

In conclusion, the recommendation of auditory warning alarm for automated guided
vehicles is given as follows :

“Continuous Sound with Perfodicity” should be adopted as warning alarm while in running,
and kinds of waving form other than C.S.P. type are preferable when the vehicle stops on
emergency. The periodicity of running-alarm should be about 900 msec.

Keywords ; Auditory warning alarm, Automated guided vehicle, Sound periodicity
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Fig.1 Four kinds of auditory alarming wave.
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Fig.2 Periodical warning ON-OFF type wave form used
for the experiment,
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Fig.3 Result of periodical warning (ON-OFF type) experi-
ment,
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Fig.5 Kinds of warning alarm while running.
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Fig.10 Periodical duration of continuous alarm used for various situations.
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Fig.14 Relation between alarming sound sonority and
vehicle’s position.
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Fig.15 Decrease in sound pressure level in respect of
distance.
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Fig.16 Variation in digital S.P.L. wave form.
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Fig.17 Variation in analog S.P.L. wave form.
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Fig.18 S.P.L. variation of warning alarm (digital sound).
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Fig.19 S.P.L. variation of warning alarm (analog sound).
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Table 4 Arrangement of experimental results.
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