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Abstract

The automation system is being built in the manufacturing industry, and anomaly detection in defective products
should be included. Among the manufacturing industry, mold manufacturing goes through a process of producing a
large amount of products through injection molding. So, it is possible to detect the production of defective products
for the mold through injection molding. In this paper, we introduce a method for anomaly detection using the data
of sensors attached to the injection molding. In data feature selection, only meaningful features are selected based on
a statistic, and anomaly detection models through generative adversarial learning are trained and inferred. Data were
collected every minute through sensors attached to injection molding, and existing models were tested and analyzed.

As a result, it was confirmed that the feature selection can improve performance of the injection molding.
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Index{['CycleTine', "uvlamp_cycletime', 'IniTime’, 'RecoveryT', ‘Cushion’,
‘IniSpeed’, "InjPress’, 'TotalShot', "ThroatTemp', 'HPTransPrs’,
‘HPTransPos’, 'Qily’, "Moisture’, 'Ebi’, 'Eai’., 'INPUT'. ‘paintTemp’.
‘supportTemp’, "supportHumidity’, ‘pportRTemp’, 'supportRHumidity’,

“hpplyS’, 'Sprays’, "PatternS’, “ApplyP’, "SprayP’, ‘PatternP’, 'TEWP',
"HUMIDITY®, "RTEMP', 'RHUMIDITY', "DRYING', 'DPOO1". "DPO02, "DPOC3",
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‘UeTempl ', “WeTemp2’, ‘LvTemp3', "WeTempd’, 'LwTemp5', ‘UuTempB',
‘UeTemp7', ‘vTempd', 'UvTempS', 'vTempl0'. 'LABORATOR', °SPTEMP',
"SPHUMIDITY ", "HPTACTIONTEMPP', "HPTACTIONTEMPS', 'HP1EWDTEWP',
"HPZACT IONTEMPP®, "HPZACT IONTEMPS' . "HP2ENDTEMP™. "WHTACTIONTEMPP .
"WHIACT IONTEMPS®, "WHTINTEMP, "WHTIOUTTEMP', "WHTINFLUX",
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"WHIOUTTEMP®, "WH3INFLUX, "WH4ACT [ONTEMPP', "WH4ACTIONTEMPS',
"WHAINTEMP', "WHAOUTTEMP', "WH4INFLUX', "CTACTIONTEMPP,
"CTACTIONTEMPS', "CTPRESSURE . 'CTOUTTEMR', "OUTTEMP', "OUTHUMIDITY',
"MI_TEST_RESULT", "PAMCALE_RESULT', "RESULT'].
dtype="ohject )
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(a) List of features after preprocessing

Index{ [ UyTemp2' . "SPTEMP', "IniSpeed’., 'HPTransPrs'. “InjPress’, WHAOUTTEMP' .
'CTACTIONTEMPS', "HPZACTIONTEWPS', 'HPTACTIONTEMPS', 'SprayS', 'SprayP’,
‘HPTransPos’, 'RecoveryT', 'TotalShot', 'Tewp8', 'Cushion®, "DPO0DZ',
"HPZEMDTEMP®, "ApplvS', "WHAINFLUX', "Moisture’. "DPOD1", "OQUTHUMIDITY',
TOUTTEMP™ . "WH2INFLUX', "WH3INTEMP', ‘uvlamp_cwcletime’, “WHAINTEWP',
‘UvTempl’, "INPUT®, 'DPO03", 'RESULT'].
dtype='ohject ')
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(b) List of features after regression analysis

Index(['Cushion', 'DPOOT', 'DPOO3', 'HPPENDTEMP', 'HPTransPos', 'HPTransPrs',
"InjPress', 'InjSpeed', 'Moisture', 'OUTTEMP', 'RecoveryT', 'SPTEMP',
‘Temp9', ‘UvTempl', ‘UvTemp2', 'WHZINFLUX', ‘WH3INTEMP', '"WH4INFLUX',
"WHA INTEMP ],
dtype="object')
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(c) Final selected list of features
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Fig. 1. Step-by-step results for valid feature extraction
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Fig. 2. Correlation between the final selected features
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(a) Visualization results of train data
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(b) Visualization results of test data
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Fig. 4. Visualization of train and test data
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Table 1. Experiments with changes in 2 and &

5 10 15 20 25 30

1 ] 0506 | 0.731 | 0.789 | 0.800 | 0.800 | 0.800
5 | 0636 | 0.784 | 0628 | 0.793 | 0.800 | 0.798
10 | 0661 | 0.778 | 0665 | 0.788 | 0.800 | 0.798
15 | 0661 | 0.778 | 0686 | 0.792 | 0.800 | 0.798
20 | 0661 | 0.778 | 0.698 | 0.793 | 0.800 | 0.798
25 | 0674 | 0775 | 0713 | 0.795 | 0.800 | 0.798

30 | 0661 | 0.778 | 0.704 | 0.793 | 0.800 | 0.800
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Table 2. Performance evaluation of proposed method

Pre. Rec. F1. Support
Normal 0.980 0.981 0.981 1835
Abnormal 0.630 0.611 0.620 9%
Macro F1 0.800
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Table 3. Comparison of Fi-score by feature extraction in
anomaly detection researches

Related works Feature selection

Method Category X 0
COPODI[2] | Probability-based | 0.467 0.481
ECODI[3] | Probability-based | 0.446 0422

LOF[4 Proximity-based | 0.051 0.162
RODI5] Proximity-based | NaN 0.487

I-Forestl6] | Outlier ensembles| 0.312 0.047
HBOSI7] | Qutlier ensembles| 0.239 0.047
OCSVMI8] Linear model 0407 0.047
Shyu et a/l9]| Linear model 0.087 0.047

DeepSVDDI10]| Neural network | 0.352 0.326
AnoGAN[11] | Neural network | 0.487 0.312
Ours Neural network 0.487 0.800
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