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The goal of this research is to develop intelligence data analytics system for quality enhancement of die-casting process.
Targeting a die-casting factory in Korea, we first constructed an edge device-based infrastructure with wireless
communication environment for data collection and a processing infrastructure to support the intelligence data analytics
system. Using the real quality regarding data of the target factory, we developed two data analytics models for defect
prediction and defect cause diagnosis using AdaBoostC2 algorithm. Accuracy of the developed data analytics model for
defect prediction was verified as 86%. To use the developed data analytics model efficiently and produce a sequential
process of data analytics model generation, execution, and update were conducted automatically. The edge device and
integrated server-based dualized analysis system was proposed. The developed intelligence data analytics system was
applied to the target factory, and the effectiveness was demonstrated.
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Table 1 Data for data analysis model generation

Category Collected data
Processin Shot No, Physical strength, Biscket thickness,
Variableg Injection velocity, High speed velocity, Cylinder
pressure, Cycle time, Pressure increase time,
parameter

Casting pressure, Spray time

Factory temperature, Factory humidity,
Sensor Heating furnace temperature, Coolant
temperature, Air pressure

Lot No, Product No, Product name,
Production Product code, Production start time,
Production end time, Production quantity

Process, Product No, Product name, Machine

Defect code, Worker, Defect code, Defect quantity

Defect Rem.ove extractReprese
. 1 Outliers —> .
production data (false) ntativeValues
alse. Max, min, maxmeal 9 true
minmean, mean, deviation, = true
ratio_beyondUCL=> false
ratio_beyondLCL=> false
ratio_beyondCL false
Distance_beyondUCL=> false
Distance_beyondLCL = false
changeRare removeRare faultAbsolute faultAbsolute
ro dt?:tfizc: data > ClassesData —> ClassesData —>| addb(l; LT; ILot ] Ratio —> Ratio
P (false) (true) (true) (true)
Normalization missingValue removeOneNull removeAlINull removeCol Data
| (true) ] Replace Nl records 7 Records 7| Threshold (false) “"| Integration
(false) (false) (false) 9
Normalization
Column
Random H Sampling Ratio |_'
Adaboost Sampling(false) Repeat
Model .
L Category K-Fold(true) |—>| Fold |—> Defect.pret:lct:.on result
FailWeight visualization

NormalWeight

Holdout(false) |—>| startRow, endRow |—>

Fig. 3 Defect prediction model generation process
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Table 3 Prediction accuracy for each parameter

Data Rare class Rare class Model Category

set substitution elimination Count Count Data set Accuracy Error
TO1 0.05 0.05 3 2 TO1 0.65 0.35
T02 0.05 0.05 5 2 T02 0.64 0.36
TO03 0.05 0.05 10 2 TO3 0.67 0.33
T04 0.05 0.05 20 2 T04 0.63 0.34
TO05 0.05 0.05 10 5 TO05 0.62 0.38
T06 0.05 0.05 3 2 T06 0.61 0.39
T07 0.01 0.01 3 2 T07 0.81 0.19
T08 0.01 0.01 10 2 T08 0.84 0.16
T09 0.01 0.01 10 5 T09 0.86 0.14
T10 0.01 0.01 20 2 T10 0.86 0.14
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Fig. 4 Server-edge dualized analysis system
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