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Automation of Good Condition Search and Change Point Detection by Utilizing Al
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As part of the company-wide DX promotion activities, a big data analysis was conducted for the die
casting process in FY2020 to identify production conditions with a high percentage of good products
and to develop a system to monitor production under those conditions to verify the effectiveness of
data-based work methods. As a result, the good product rate was improved and the effectiveness
of the system was confirmed, so the company considered adapting the system to other plants and
processes, but the system had the problem of requiring analysis work for each adaptation. This time,
we developed a model that automatically searches for conditions that have a high good product rate
by using Al technology, thereby reducing the man-hours required for adaptation and improving the
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deployability.
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Fig.1 Flow of improvement in Die Casting process
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Fig.2 Definition of features
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Fig.3 Development flow
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Fig.4 Image of clustering

4.1 F—ImE

ISRIVVTEITBIED DIRRT —ID
LR ZT D To P B (CERTS T —9ICR
BLEBBHINSFENTCL2BE. DOMDRBEICE
FEENEITIH. T—IRNENUNETH DK
FH5ICRT K ST S@IFRINT—5 DRI
ERZERCHEER L. IA DAYV DEES
UCTEBRT —I PANEBZRE Uc. 2D%.E
—Y 3y bhDFT—IEBEEL.ISRIUVTIC
FRTZT—I Y MEER LI
KT—I Y FEFDTHRDT —IFHEDI EZERT,

EEBFRER]

ERERER

B5 BRAT—9 DRBERRE
Fig.5 Outlier removal for time series data
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Fig.6 Flow of determining the number of clusters

4.3 ZIWIUYXLDEEEETIVORFE

BLUENBWLWT -9 ZERICTIL—EVT U,
REFHZEDITHI I EZEEE Lo,
B2 E F A TH DK-means++EFRA U fe.
K-meanst++& (. F—9BEDHEREZRWVTCI S
AIYUVTFTBFLETHY I RDO~ODRNT
£ S (H7),
® TIRAIHERTE
@ ITISRIHDDISAIPDRET /ST LT
ER (BT S AIPDRIFEEN D KD ICIER

%)

— I ETTAIPILRDIER KD, F

— I ERBIERATVRLRDT T XY
DT

@ BIZRIDT—IDEDZEKRD.BEDOZET
TATHDRICETTEZ D

® @ODFER.PIDRICEIENBVEEIFKT L.
Zth'H 255 IFBEEGLIE ZEE

K-means++I&. CDKDICT T RAIPDRD
BHERT —IDNEZRIRT T & TN
HWF—9&TI—EVTITBFEERZ>TL
Bo

®
ST

ENEHHMEREE No73

101

£
fild

S&II




102

l b I

° °
(<)
A4 o
OIS RIERTE o o @
30529CHE
° °
* o
@I SAIHDREIER °
DRRIEBEN D K SITERE R '* .
(<)
*:aszsq:m\,%
°:05251
. °:05292
B2 F—IEBEHEL L |X 77473
PIDENT SR CHEE /8
*. ]
[
@EISRIDEIERS. .
DR ET D Yo °
° PR

O =S| AL =F:::3
NO
o d o ®:75291
e 0195292
. 105293

K7 K-means++IC kBT S XTI UV TDRN
Fig.7 Clustering flow with k-means++
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Fig.8 Autoencoder training and method of change point
detection
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Fig.9 Method of data division
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Fig.10 Visualization of change locations
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Table1 Accuracy of change point detection model
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