F34EH 10 HOE % e B o R Vol. 34 No. 10
2024410 H China  Safety Science Journal Oct. 2024

BB AR E R, R, Koo, %, 2T LightGBM-SHAP () FEALAE 25 [ o] gt BT [ 1], o [ %2 Rl 4], 2024 ,34( 10) .
134-142.

5| A& XTIAO Guosong, LIU Jiachen, ZHANG Yuanshan, et al. Explainable prediction for hard landing of civil aircraft based on
LightGBM-SHAP[ J]. China Safety Science Journal, 2024, 34(10) . 134-142.

E T LightGBM-SHAP B R #L1& & Bk 7] i B il

B EA wwm, X EFR, KOM, F & Caman, F KR Twmais
(1 FERMAS RMMZ BEMF THAE A LR F, XF 300300;2 F ERATAF
ARG H A R e, KE# 300300;3 #ERAMASF X% 5 TREFK, KE 300300;

4 P EH R A ALK R, B 201323)

PEDES X949 NERAREES . A DOI: 10. 16265/j. cnki. issn1003—-3033. 2024. 10. 1123
EESWB. PREREAR SR (3122024037)  EAM SR ENFTFERAERALIREANEST R
(SH2023101701) ,

(# E] AT RAVINELEHFHEREE TE UECLHANFLTE AAUEREIA IR
ZH N E R EFBOEFH(QAR) B, FEW T MBERE BHATFH St ERREHELE
ES G, TR E R L (LightGBM ) # A BN & ALAE & I 2 2, 56 5 M IR B E 4R At
(XGBoost) & SFAH(DT) K 42 B2 12 ¥ 25 (LSTM ) # A 3547 42 & 3f th s & J& , A Al Shapley 1 fn 1%
B(SHAP) Bt — S oA FHWNHENG RE TSR EAEATNERN BN, &
BEW . BT EFMETHE R FONEE G EHETN M R EmEfd RS £F 9%,
92% 71 88% , L ¥ 4 X BLA B M EE TN E A R R A RREEEN THRHMNEEEL,

[X$iF] ZEHMHERAN(LigtGBM) ; KA WHL; FHM; Pk 7 BUL F # (QAR) #

W, WBRFEI;, THRE

Explainable prediction for hard landing of civil aircraft

based on LightGBM-SHAP

XIAO Guosong'*, LIU Jiachen'’, ZHANG Yuanshan', DONG Lei'’, CHEN Xi'"’
(1 Key Laboratory of Civil Aircraft Airworthiness Technology, Civil Aviation University of China,
Tianjin 300300, China; 2 Science and Technology Innovation Research Institute, Civil Aviation
University of China, Tianjin 300300, China; 3 College of Safety Science and Engineering, Civil
Aviation University of China, Tianjin 300300, China; 4 COMAC Flight Test Center,
Shanghai 201323, China)

Abstract ; In order to prevent hard landing overrun events of civil aircraft, first, data including
kinematics, system performance and other engineering parameters was collected from QAR. Then QAR
data processing activities such as the airport segment clustering, sample balancing and statistical feature

extraction were carried out. Subsequently, LightGBM model was used to predict the hard landing events of
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civil aircraft, and compared with extreme gradient boosting ( XGBoost ), decision tree ( DT) and long
short-term memory ( LSTM ) models. Finally, the shapley additive explanation ( SHAP) algorithm was
employed to identify the causal mechanisms of hard landing events and to analyze the impact of various
flight parameters on the model s prediction results. The result demonstrates that the proposed model not
only exhibits high accuracy and precision in predicting hard landing events (accuracy, correctness and

recall reaching 99% , 92% and 88% , respectively) , but also provides quantitative and visual explanation

information for the decision-making process of hard landing prediction for specific flight segments.
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Table 3 Descriptive statistical analysis of some numerical features
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Table 5 Model evaluation indicators and meanings
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