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Abstract The high-tech manufacturing sector is striving to deliver innovative products faster by
responding to ever-changing market requirements through the search for new methods, such as Industry
4.0 and Smart Factory. Although the collection and utilization of manufacturing data by small and
medium-sized companies are increasing through the government's smart factory supply project, the
collection and utilization of data are still different from the perspective of the field. Data collection is
not physically limited, but extracting meaningful data from collected data in terms of utilization and
using it at the manufacturing site requires high-quality analysis. Thus, the number of companies actually
using the data is small. In this study, key process data was automatically collected. The optimal process
conditions for equipment using Al technology and equipment monitoring are suggested based on these
data. Through this, the defect rate can be improved by minimizing human error by providing production
optimization setting information of a facility considering the main external environment and the setting
value of the existing facility.
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Fig. 1. Al-based data analysis procedure
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Data classification

- Separation of sensor/
process/quality data

Handling missing values Handling outlier

- Robust covariance
- Isolation forest

- Substitution of mode and median
- Removal of missing values

Data Sampling

- Exfraction of training data
- Extraction of test data

Data Labeling

- Labeling of output factors

Fig. 3. Data preprocessing process
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Factor Analysis
- Process condition analysis
- Properties of factors
- Roll of factors

A
Between independent and
dependent variables

Between independent variables

- Correlation analysis
- Multi-collinearity analysis

- Analysis of quality influence on factors
- Determining Independent Variables

l

Al model

- Hierarchical multiple regression

- Multiple neural network regression

- Determination of optimal process
conditions

Failure analysis

- Product faulty prediction
- Product defect Analysis

Fig. 4. Data Analysis Process
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Fig. 5. Multiple neural network regression analysis
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Table 1. Process factors for analysis

Classification Category
Data type Text, Number
Data Approximately 1400 numerical data of
Properties injection molding equipment
Data collection | 1. PLC, Temperature and Humidity sensor
method 2. Receive cycle: By Lot, Every 20 seconds
Mold surface temperature °C
Input temperature to the o
water heater
Output temperature to the oc
water heater
the drying temperature of o
. . C
Main the raw material

arameters

p Input pressure to the kgf/
injection device em?
Output pressure to the kgf/
injection device em?
Temperature in the factory °C
Humidity in the factory g/m?
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