Anomaly detection in biological early warning systems using unsupervised machine learning
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Table S1 — Example of raw data (valves opening value in mm)

date_time M1 M2 | M3 M4 M5 M6 M7 M8 M9 M10 | M11 | M12 | M13 | M14 | M15 | M16
2017-02-26 -6,8 |7 443 | 6,85 |55 745 1296 | 1,25 | 391 | 892 |443 |4,07 |428 |395 | 709 |765
00:00:00

2017-02-26 -6,8 |7 444 | 6,85 | 548 | 745 [296 | 1,25 |391 |892 |444 | 4,06 |428 |395 |7,09 | 7,65
00:00:10

2017-02-26 -6,8 |7 443 | 6,85 | 549 | 745 (296 | 1,25 |391 |8,92 |443 |4,07 |428 |395 |7,09 | 767
00:00:20

2017-02-26 - 6,99 | 443 | 6,86 | 5,5 7,45 296 | 1,25 [391 |892 |4,44 |4,07 |429 |3,95 | 7,09 | 7,64
00:00:30 6,81

2017-02-26 -6,8 |7 444 | 6,85 |549 | 746 296 | 1,25 |391 |8,92 |443 |4,07 |429 |395 |7,09 | 7,66
00:00:40

2017-02-26 -6,8 |7 443 | 6,85 | 549 | 745 (296 | 1,25 |391 |892 |444 |4,07 427 (395 |71 7,66
00:00:50

2017-02-26 -6,8 |7 444 | 6,85 | 548 | 745 (296 | 1,25 |39 8,92 | 443 | 4,07 |4,28 |3,95 | 7,09 | 7,66
00:01:00

2017-02-26 - 7 444 | 6,86 | 548 | 745 [296 | 1,25 |391 |893 |444 | 4,07 | 428 |395 |7,09 | 7,66
00:01:10 6,81
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Figure S1. Confusion matrices for elliptic envelope algorithm models:

(a) 15 min average time, cr = 0.0005, F1 score = 1;
(b) 15 min average time, cr = 0.005, F1 score = 0.353
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Figure S2. Confusion matrices for iForest algorithm models:
(a) 15 min average time, cr = 0.0005, max_samples = 70, n=50, F1 score = 1;
(b) 15 min average time, cr = 0.005, max_samples = 70, n=50, F1 score = 0.429;
(¢) 30 min average time, cr = 0.0005, max_samples = 256, n=5, F1 score = 1
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Figure S3. Confusion matrix for One-Class SVM algorithm model: 30 min average time, RBF,
MinMaxScaler, cr = 0.01, y =0,05, F1 score = 0,154;
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Figure S4. Confusion matrices for LOF algorithm models:
(a) 15 min average time, cr = 0.005, k-neighbors =30, F1 score = 0.154;
(b) 1 min average time, cr = 0.0005, k-neighbors =100, F1 score = 0.143;



