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Performance Analysis of Machine Learning Based Spatial
Disorientation Detection Algorithm Using Flight Data

Yim Se-Hoon' - Park Chul** - Cho Young jin®"

Department of Helicopter Operation, Hanseo University,
Taean 32158, Korea

[Abstract]

Helicopter accidents due to spatial disorientation in low
visibility conditions continue to persist as a major issue.
These typically
induced by stress, and frequently result in fatal outcomes.

incidents often stem from human error,

This study employs machine learning to analyze flight data
and evaluate the efficacy of a flight illusion detection
algorithm, laying groundwork for further research.

This study collected flight data from approximately 20
pilots using a simulated flight training device to construct a
range of flight scenarios. These scenarios included three
stages of flight:
further categorized into good visibility conditions and 0-mile

the

ascending, level, and descent, and were

visibility conditions. The aim was to investigate

occurrence of flight illusions under these conditions.
From the extracted data, we obtained a total of 54,000

time-series data points, sampled five times per second. These

were then analyzed using a machine learning approach.
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Fig. 2. Flight Scenario
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1. ER&sSEHIKIE
Table 1. Classification Performance Metrics

Algorithm Accuracy | Precision | Recall | F1Score
Extra tree 99.6% 99.4% | 99.1% | 99.3%
Random forest | 99.3% 98.6% | 99.1% | 98.8%

Flle] el w el U ok B4 $27) 2l
KA 22} Z-(K-fold cross validation) 0.2 A A dlo]E] A|EE
10702] B FH o2 P ra Wil 4ES Faf Juks A
S SAAAL). 11 A} %29} o] AAEg Er mule A
AHoZ Ago] a9, Wy THAE Bde AF Lo
A eFzte] sheto] QISiTh

E 2. mAHE F 2RESHIKIE
Table 2. Classification Performance Metrics after K-fold

cross validation

Algorithm Accuracy | Precision | Recall | F1Score
99.7% | 99.5% | 99.5% | 99.5%
Extra tree (+0.1) | (+0.1) | (+0.4) | (+0.2)
99.4% | 99.1% | 98.9% | 99.0%
Random forest | o7y | (70.5) | (:02) | (+0.2)
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(Heading)2 H]3) 29} AFto] Zl o A5 ko 2 o]
2 R o] wioel] Folj &3t & AlaLz o]old
A= T3 240t} 39 (Power)ot HE HYRx)= 34

I o% ool

JQ %



T8 4. WY =z AE(R) R AAER} E2|(P) SHERE
Fig. 4. Random Forest(left) & Extra Trees(right) feature
importance
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