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Abstract: Current evaluations of pilots’ approach and landing maneuvering capabilities mostly rely on single manual

features, lacks a feature system that balances physical interpretability and complex temporal pattern capture. More-
over, the correlation mechanism between maneuvering behavior and flight quality remains unclear. Based on 105
sets of quick access recorder (QAR) data from Boeing 737-800 aircraft, this study constructs a two-stage,

result-oriented evaluation system covering “final approach + landing flare” and introduces an energy management

evaluation module. It integrates manual features and long short-term memory (LSTM) latent features to represent
maneuvering behavior, and combines SHAP analysis, K-means clustering, and statistical tests to reveal how ma-
neuvering features influence landing quality. Experiments show that the evaluation results achieve 90% consistency

with manual assessments by airline experts, core features are significantly correlated with landing quality, and two

typical maneuvering patterns are identified. The findings provide reliable data support for personalized pilot training

and airline safety management.
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final approach phase
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Fig.2 Manual flight evaluation system in the
landing flare phase
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characteristics of energy management capability
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Fig.4 Clustering effect diagram of core characteristics of
energy management capability
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Fig.11 Heatmap of statistical comparative correlation analysis between partial control characteristics and evaluation indexes
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