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Operating state estimation method using acceleration sensors
corresponding to multiple types of machines
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TAKESHI IWAMOTO?

Abstract: The introduction of IoT in the manufacturing industry has beginning to spread due to social issues, IoT device and
accompanying technology advances. In Japan, the introduction of IoT has been the promoted for the purpose of improving
production efficiency and quality due to declining working-age population. Among them, many companies have introduced IoT
systems that visualize the operation status of machines. There are some methods for estimate the operating state of the machine.
Currently, threshold is set for each machine in the factory to determine whether the machine is running or stopping. However,
there are some problem that it takes time and labor to perform the setting, and the introduction cost becomes high. In this study,
we constructed the system that automatically estimates the operating state of machines without setting threshold for each
machine. In addition, focus on the machine vibrating during operation. We estimated the operation state using acceleration sensor
because it can handle a wide variety of machines. As a result, we found that the operating state of the machine could be estimated
with 83.5% accuracy.
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Figure 1 The signal tower on the machine
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Figure 2 Overview of Toyama IoT Platform
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Figure 3 Acceleration sensor values in steady state
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Figure 4 Acceleration sensor values after Hampel-Filter
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Figure 5 Experiment environment
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Figure 6 Acceleration sensor value after Hampel-Filter
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Figure 7 Change point detection in acceleration sensor value
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Figure 8 Appearance of the machine in this experiment
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Figure 9 Comparison result in accuracy verification
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Figure 10 Change point detection in acceleration sensor value

|

°

G

s

53
°

2000

Loa

3

°
N

5}

3000 ——— . 1
09
2500 bt
2000 0.7
06
1500 05
| 0.4
1000 \Jl I\““ H l 4 I ‘ 03
02
500
| | ! I 0.1
0 0
OMOAOANMANONCTMmWOWOTONOVONODNDT OVANMONOONDTOMmMN
83A00dnNIaN3RSTNAIBRINASIIING
COWMITILITNNXIAANONDO A VOVLHVOOdNTMAO NN MO
S Y MANOONDYINNSRINIAASNAIN AN
CO - AN MT N NOMNODNINOOEFANMTNMOONODNOO - ANM
88ddaI18858833RKY
—IEEL Y OSHIE —HE L -BREIRE KR DOBREIRAE

11 77252 70 X DM OBMIRERETE (FF8)

Figure 11 The machine operating state estimation by clustering
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Figure 11 Result of the machine operating state estimation using
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