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12 <=0 69<h<=86 <=987.5 >1,600 <=9 Ha 67.6%
13 <=0 69<h<=86 >087.5 >500 H|g) 88.8%
14 <=0 69<h<=86 >087.5 <=500 >7 Ha 56.9%
15 <=0 69<h<=86 >087.5 <=500 <=7 H| gy 75.9%
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<Abstract>

A Study on the Development of Flight Prediction Model and
Rules for Military Aircraft Using Data Mining Techniques

Yu, Kyoung Yul - Moon, Young Joo - Jeong, Dae Yul

Purpose

This paper aims to prepare a full operational readiness by establishing an optimal flight plan
considering the weather conditions in order to effectively perform the mission and operation of
military aircraft. This paper suggests a flight prediction model and rules by analyzing the correlation
between flight implementation and cancellation according to weather conditions by using big data
collected from historical flight information of military aircraft supplied by Korean manufacturers
and meteorological information from the Korea Meteorological Administration. In addition, by
deriving flight rules according to weather information, it was possible to discover an efficient flight

schedule establishment method in consideration of weather information.

Design/methodology/approach

This study is an analytic study using data mining techniques based on flight historical data of
44,558 flights of military aircraft accumulated by the Republic of Korea Air Force for a total of
36 months from January 2013 to December 2015 and meteorological information provided by the
Korea Meteorological Administration. Four steps were taken to develop optimal flight prediction
models and to derive rules for flight implementation and cancellation. First, a total of 10
independent variables and one dependent variable were used to develop the optimal model for flight
implementation according to weather condition. Second, optimal flight prediction models were
derived using algorithms such as logistics regression, Adaboost, KNN, Random forest and
LightGBM, which are data mining techniques. Third, we collected the opinions of military aircraft
pilots who have more than 25 years experience and evaluated importance level about independent
variables using Python heatmap to develop flight implementation and cancellation rules according
to weather conditions. Finally, the decision tree model was constructed, and the flight rules were

derived to see how the weather conditions at each airport affect the implementation and cancellation
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of the flight.

Findings

Based on historical flight information of military aircraft and weather information of flight zone.
We developed flight prediction model using data mining techniques. As a result of optimal flight
prediction model development for each airbase, it was confirmed that the LightGBM algorithm
had the best prediction rate in terms of recall rate. Each flight rules were checked according to
the weather condition, and it was confirmed that precipitation, humidity, and the total cloud had
a significant effect on flight cancellation. Whereas, the effect of visibility was found to be relatively
insignificant. When a flight schedule was established, the rules will provide some insight to decide
flight training more systematically and effectively.

Keyword: Data Mining, Big Data Analysis, Military Aircraft, Flight Scheduling, Meteorological
Condition Data, Flight Decision, Aircraft Operation Readiness
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