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[Abstract]

The aviation has improved safety through technological innovation and strengthened flight safety through safety regulations and
supervision by aviation authorities. As the industry's safety approach has evolved into a systematic approach to the aircraft system, airlines
have established a safety management system. Technical defects or abnormal data in an aircraft can be warning signs that could lead to an
accident, and the risk of an accident can be reduced by identifying and responding to these signs early. Therefore, management of abnormal
warning signs is an essential element in promoting data-based decision-making and enhancing the operational efficiency and safety level of
airlines. In this study, we present a model to statistically analyze quick access recorder (QAR) flight data in the preliminary analysis stage
to analyze the patterns and causes of crab landing events that can lead to runway departures when landing an aircraft, and provide a

precursor to a landing event. We aim to identify signs and causes and contribute to increasing the efficiency of safety management.
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Fig. 1. Rate of change in aviation accidents (Boeing,
2023).
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Table 1. Definition of parameters.

Parameters Definition

Pitch Altitude The angle between the fuselage axis and the horizontal plane

Pitch Command The angle manipulated to adjust the pitch

Roll Altitude Tendency of actual aircraft rolling axis angles to change

Roll Command The angle manipulated to adjust the roll

Rudder Altitude The changing rotation angle of the rudder Changing Yaw direction around horizontal axis
Rudder Pedal Position The angle manipulated to adjust the Rudder

Drift Angle The angle between aircraft path and heading

Computed Airspeed The speed at standard atmosphere pressure relationship between speed and dynamic pressure
Ground Speed The actual speed at which the aircraft is traveling along the ground

Vertical Speed The aircraft speed in the vertical direction

Heading_True Mag The angle pointing in the direction of travel of the aircraft

Angle Of Attack LH The angle between chord line and airflow left

Angle Of Attack RH The angle between chord line and airflow right

Throttle Lever Angle Eng 1 The throttle lever angle relative to the engine the angle of throttle lever represents thrust
Wind Direction The Direction of wind

Wind Speed The speed of wind

Radio Height1(RALT) The difference in displayed altitude between aircraft antenna and ground station
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Heatmap for Crab Landing
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Regression Coefficients for Crab Landing
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Fig 6. Comprehensive results of crab landing regression analysis.
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