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Abstract

Smart factories operate various self-moving smart equipment for efficient logistics. Electrical failures
occurring in the control boards that control these smart equipment can cause malfunctions or fires.
Carbonization is a useful indicator for identifying electrical failures occurring in the control boards. In this
study, we propose an artificial intelligence-based carbonization inspection system that predicts whether
electrical failures occur in internal control boards that control smart equipment. The proposed system is
an ensemble model of MMLSTM type consisting of LSTM, CNN, and MLP. Using LSTM and CNN,
different types of data are combined into a single feature vector. The combined feature vector is fed into
the MLP to predict the carbonization degree of the control board. The usefulness of the proposed system
is proven through experiments.
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Table 1. Defined input data

EREE! A (dle]8 ERS], ©4)

NTC | A% (float, C)

PM10 | A7 10mm °]3 ¥AsE (intug/m)
PM2.5 | 27 25m oldt A% (int,ue/m)
PM1.0 | #A7 1.0im o8} A% (int,ue/m)

CT1 HE 447 (float, A)

CT2 HEe Z947F (float, A)

CT3 HE RS 2R (float, A)

CT4 HE B3 AR (float, A)
Thermal | g3} 7hdg} oJu]x] (float, ¥ <)
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Fig. 2. Examples of acuired IR images
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Table 2. The environment of experiments
CPU Intel Xeon (2.5GHz)
Memory DDRb5 512G
GPU GeForce RTX 4090
24GB GDDR6X * 9
0S Ubuntu 24.04.1 (6.8.0-45-generic)
(21e]) (Python 3.10)
—epochs: 50

52~
g 27

- batch_size: 16

- learning_rate: 0.001

- optimizer_type: Adam
-loss_function: CrossEntropylLoss
- image_size: (120, 160)

- sensor_input_size: 8

- timestamp: 30

- num _classes: 4
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Table 3. Experimental results
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