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Data Preprocessing and ML Analysis Method for Abnormal
Situation Detection during Approach using Domestic
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Abstract

In this paper, we utilize time-series aircraft location data measured based on 2019 domestic airports
to analyze Go-Around and UOC _D situations during the approach phase of domestic airports. Various
clustering-based machine learning techniques are applied to determine the most appropriate analysis
method for domestic aviation data through experimentation. The ADS-B sensor is solely employed to
measure aircraft positions. We designed a model using clustering algorithms such as K-Means, GMM,
and DBSCAN to classify abnormal situations. Among them, the RF model showed the best performance
overseas, but through experiments, it was confirmed that the GMM showed the highest classification
performance for domestic aviation data by reflecting the aspects specialized in domestic terrain.
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Figure 3. Major flight trends over 3 years (JFK, RKSI)
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Table 2. Overseas Aircraft Anomaly Regression Analysis Model Performance Results

£ 2. 39| &7

o]’ A 37 #A wal| 45 Az

Accuracy Precision Recall F2-Score
Logistic 0.825 0.313 0.757 0.589
XGBoost 0.885 0.425 0.696 0.617
RF 0.863 0.374 0.732 0.615
SVM 0.870 0.395 0.778 0.652

Table 3. Domestic Aircraft Anomaly Regression Analysis Model Performance Results
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o)’ A B4 A rElle] A A

Accuracy Precision Recall F2-Score
Logistic 0.8 0.835 0.682 0.697
XGBoost 0.8 0.512 0.549 0.536
RF 0.794 0.545 0.529 0.532
SVM 0.717 0.449 0.444 0.445
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Accuracy Precision Recall F2-Score
GMM 0.889 0.773 0.895 0.867
K-Means 0.857 1 0.526 0.581
DBSCAN 0.778 1 0.263 0.308
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Figure 14. GMM Clustering Result
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Figure 15. K-Means Clustering Result
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Figure 16. DBSCAN Clustering Result
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Figure 17. GMM Clustering result trajectory visualization graph (a) Go-Around, (b) Normal, (c) UOC-D
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