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Fig. 1 Comparison of 2D 68-point and 3D 468-point of face
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Table 1 Eye and mouth condition aspect ratio test results
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Fig. 5 Flowchart of frame-by-frame video stream processing
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Fig. 6 Relation of single-sample speech frequency versus

dynamic time window size
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Table 2 Results of correlation analysis between Fs and F.
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Table3 Comparative algorithm analysis results
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Controller fatigue discrimination algorithm based on facial features
WANG Lili", YIN Shuofeng, PAN Yue
(ATM Operation Planning and Safety Techniques Key Laboratory of Tianjin, Civil Aviation University of China, Tianjin 300300, China)

Abstract: A real-time fatigue discrimination algorithm that takes into account the work characteristics of
controllers is proposed in order to address the shortcomings of the current fatigue detection through facial information
of controllers, such as the algorithm’s low robustness and infrequent integration of the actual scene of control. Firstly,
the Attention Mesh algorithm is used to obtain the 3D coordinate information of 468 points on the face, and the
thresholds of eye and mouth aspect ratios are calibrated sample by sample using the feature matching method.
Secondly, three indicators are introduced, namely, the controller’s on-duty time, the real-time land and air call load,
and the number of fatigue events, and these three indicators are dynamically mapped to the fatigue detection window
through the exponential decay function and the fatigue frequency ratio of blinks within the dynamic decay time
window is calculated through the calculation of the fatigue frequency ratio of blinks within the dynamic decay time
window. The fatigue trend indicator is derived by calculating the percentage of blinking frequency within the dynamic
decay time window. Finally, the EEG and facial video data of the post-shift control test of 30 mature release order
controllers in the control room of a control unit are processed, and the fatigue indicator F;, obtained from the facial
data, is correlated with the EEG fatigue indicator F, in the time dimension. The findings demonstrated that the validity
and reliability of the suggested algorithms were confirmed, and the overall Pearson correlation coefficients in the
bivariate cross-correlation analysis results of the 30 subject samples ranged from 0.462 to 0.785. The Sig. two-tailed
significance tests were found at the 0.01 level, indicating a significant correlation.

Keywords: controller; fatigue discrimination; face keypoint detection; land and air call load; electro-

encephalogram signals

Received: 2024-01-24; Accepted: 2024-08-19; Published Online: 2024-08-26 08:57

URL: link.cnki.net/urlid/11.2625.V.20240823.1416.001

Foundation item: Jointly Fund of National Natural Science Foundation of China and Civil Aviation Administration of China (U1633124)
* Corresponding author. E-mail: llwang317@163.com


link.cnki.net/urlid/11.2625.V.20240823.1416.001
mailto:llwang317@163.com

	1 人脸关键点检测
	1.1 模型推理流程
	1.2 Face Mesh模型结构与模型训练
	1.3 Attention Mesh算法优势

	2 疲劳行为特征处理
	2.1 眼部、嘴部纵横比函数重构
	2.2 阈值标定

	3 动态衰减时间窗口设计及疲劳判别
	3.1 动态衰减时间窗口设计
	3.2 基于面部特征的疲劳监测指标选取
	3.3 疲劳判别流程

	4 评价指标选取及实验设计
	4.1 脑电疲劳指标选取
	4.2 实验设计

	5 算法有效性分析
	6 结　论
	参考文献

