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Operator Distraction Detection for UAV Ground Monitoring Missions Based on

Uncalibrated Eye Tracker

XU Tianze, SUN Qianru, ZHANG Daoqiang, CHEN Fang
(College of Artificial Intelligence, Nanjing University of Aeronautics and Astronautics, Nanjing 211106, China)

Abstract: In unmanned aerial vehicle (UAV) ground monitoring tasks, operators often need to be stuck in
a long monotonous wait, which is easy to make mistakes due to distraction. This paper analyzes the effects
of calibration on eye movement signals and attempts to evaluate operator distraction without calibration
using an eye tracker. Firstly, the collaborative search and supervision task of multiple UAV's is simulated,
and the eye movement data set containing 22 subjects is constructed. Then, an eye movement velocity
vector time sequence diagram method independent of specific coordinate position is proposed to visualize
and qualitatively analyze the uncalibrated eye movement signals, and then eye movement behavior
detection is carried out based on double-mean clustering. Finally, the feasibility of using uncalibrated eye
tracker for distraction state detection is preliminarily verified by correlation analysis and classification
verification on common classifiers.

Key words: distraction; UAV ground monitoring; human factor; eye movement; gaze tracking
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(c) Saccadic-intensive distraction
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Fig.6 Velocity vector time series and eye movement hot spot maps in different states
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