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Abstract

In order to solve the problem of intelligent identification and prediction of faults in industrial pro-
duction lines, this study conducted an in-depth study of production line fault data using XGBoost
algorithm and correlation and other methods, and optimised the scheduling problem based on ge-
netic algorithm. Firstly, the detailed records of the production line in Factory A were collated, while
the XGBoost model was constructed to train and predict the production line M201, extracting the
number of occurrences and duration of various types of faults, and revealing the relationship be-
tween the faults and the output. In addition, the applicability of genetic algorithms in scheduling
problems was explored and corresponding scheduling optimisation models were designed. The re-
sults show that the XGBoost model has a high degree of fit in fault prediction, can accurately predict
the occurrence of faults and their durations, and predicts the total number of faults and the longest
and shortest durations of each unit per month, and finds the relationship between product qualifi-
cation rate and faults. In scheduling optimisation, genetic algorithms show good applicability and
can effectively solve the complexity and uncertainty in scheduling problems. In this study, XGBoost
algorithm is applied to industrial production line fault prediction to improve the accuracy and time-
liness of fault identification. Meanwhile, the application of genetic algorithm in scheduling optimi-
sation also provides new ideas and methods for industrial production scheduling and management.
These research results are of great significance for promoting the process of industrial intelligence
and improving production efficiency.
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Figure 1. Genetic algorithm flowchart
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Figure 2. Initial feature state
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Table 2. Number of faults occurring for each type of fault
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2001 0 4002 4002 24,012 8004 12,006 2001 22,011 10,005 8004 94,047
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4002 76,038 4002 20,010 8004 16,008 20,010 8004 36,018 16,008 32,016 236,118
4003 48,036 8006 16,012 24,018 28,021 16,012 8006 48,036 8006 44,033 248,186
5001 80,016 20,004 15,003 15,003 0 70,014 5001 20,004 0 45,009 270,054
5002 70,028 25,010 25,010 35,014 75,030 30012 25,010 40,016 120,048 30,012 475,190
6001 42,007 12,002 12,002 12,002 24,004 30,005 6001 108,018 54,009 42,007 342,057
6002 66,022 12,004 24,008 78,026 12,004 72,024 66,022 18,006 126,042 72,024 546,182
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Figure 3. Failure count chart for each production line
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accuracy 1.00 157446
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Figure 4. Model analysis diagram
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Figure 5. confusion matrix
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Figure 6. Predicted probability distribution plot
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Table 3. Class failure duration prediction

= 3. KPS AU

R 2 H ] JF4fS [a] RS /AD RIS BN
1001 320 15,309 173 7613 401
2001 158 3323 16 3874 595
4001 85 1973 219 6454 128
4002 256 26,353 174 4875 92
4003 353 25,624 9 36,584 6080
5001 249 9290 77 14,652 2184
5002 192 23,023 196 28,507 3591
6001 316 6248 151 20,231 2655
6002 159 18,920 21 10,805 1602
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Table 4. Annual average value of variables
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K
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TERE G B R 5 4001 5.292307692
THAL AL SE A bR 4002 9.919230769
FFELIT [H] T ke e B e i 4003 6.457692308
o35 2% B 78 v 5 5001 5.613461538
Jon 25 2% B 0 56 = 5002 6.403846154
7 56 2 B B A5 6001 10.38461538
7 5 2 B 47 5 P 6002 4.751923077
Wkl %E B HfE 1001 0.111538462
YRS % B R 2001 0.157692308
T BE%E B A IR 4001 0.088461538
THAL AL SE A MR 4002 0.184615385
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o 5 2% ¥ 7B A8 B 5001 0.1
0 5 25 B 55 P 5002 0.103846154
7 6 2 B E ALl 6001 0.180769231
o525 B 26 W 6002 0.088461538
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Figure 7. Heat map of correlation of variables
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Table 7. Work schedule
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H 3 PEIX M101  M102 M103  M104 M105  M106 M107  M108 M109  M110
H B001 B006 B007 B009 BO11 B020 B028 BO31 B039 B040
B004 B012 B013 B014 B023 B027 B032 B033 B036 B041
B002 B010 BO17 B019 B024 B026 B029 B030 B034 B038
B003 B008 B015 B016 B018 B022 B025 B035 B037 B042
BOO1 B005 B012 B014 B021 B024 B028 BO31 B040 B041
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B004 B0O7 B019 B020 B023 B029 B030 B033 B036 B039
B002 B003 B008 B013 BO17 B021 B022 B032 B037 B042
B00S B009 B010 BO11 B018 B025 B026 B027 B035 B038
B004 B006 B0O7 B015 B016 B023 B030 B031 B033 B034
BOO1 B014 B015 B016 B018 B022 B027 B035 B036 B040
B002 B003 B006 B009 B010 BO17 B024 B037 B038 B042
B008 BO11 B012 B013 B019 B020 B021 B028 B029 B039
B00S B009 B023 B025 B026 B029 B032 B034 B039 B041
B002 B0O7 B008 B016 B024 B027 B033 B035 B037 B040
B001 B004 B012 B015 B018 B022 B030 B031 B038 B042
B003 B005 B006 B013 B019 B025 B028 B032 B036 B041
B008 B009 B010 BO11 B014 BO17 B020 B021 B026 B034
B002 B004 B007 B016 B018 B022 B027 B030 B031 B035
B006 BO11 B012 B015 B023 B024 B029 B034 B036 B037
B001 B013 B014 B019 B020 B021 B025 B038 B041 B042
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