F28E 6] BN X Vol.28  No. 6
20224 12 A Manned Spaceflight Dec. 2022

JE T 0 BAE Sk L5 LS ST A BB P W

Rk, AR
(RISCRSELBLER , ST 210023)

BE 4B TR B NIIFE— R AR, R T FRESIE % 3w E 58 B
FHATIEM o 48 &K F ik 4 TR S AAFAYIE B ERAL S (PVT) , BB SEAT s Bl &,
PVT =409 R LB A 5 B 2R % 5k L@ Bhuy ik, sH 50 o R it n%ﬁ«ﬁn FEAT A %
R L, R A PVT KR B A8 K A5 AR 09 38 K 2 A 2 3547 B, Rk A O R K M 39048 47
( HF-HRV) VA BABAKIA 36 4%( VLF-HRYV) #4932 m. VLF-HRV 5 B Bt 69 -F 34 24 BB B )
#’&ﬁiﬂ@i%éﬁiﬁaa‘é,5}1&Wéufiéé%éﬁi%mi%é@ fitg% ., HF-HRV 4.5 B &
ﬂféﬁjﬁi’u*@x&}iﬁ AP ZARZNEME. RA S5 X I T ENTF BT XEN
g B AT TR, R AR, $-5£4i1ﬂ 2 FP W 48 AR S E G B R AT IR 6 T 3 A R A

7. 81% ,ROC W& Fe9-F3@mARA 0.87, F3H RHE 4 0.763, F 344 % F 4 0.792., Bt R &
AR BT b R R e EE T Ok Sh TAL AR AR AT, TR TR RS e TR .

KR B R, SERTFMN;, MBFT; AR

RESES: V] TEIRIAE: A XEHE: 1674-5825(2022) 06-0779-06
DOI:10.16329/j.cnki.zrht.2022.06.012

Vigilance Level Detection Based on Heart Rate Variability and

Machine Learning
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Abstract: Till now, there are few indexes for precise prediction of vigilance fluctuation. In this
study, heart rate variability and machine learning were combined together to detect vigilance level.

48 subjects were recruited to finish a 5-block psychomotor vigilance task ( PVT) . Meanwhile, elec—
trocardiography( ECG) data was collected during the experiment. PVT reaction time was divided in—
to five levels and multi-elass support vector machine was used to predict the vigilancelevel by heart
rate variability. PVT reaction time became longer during the task, which was accompanied by in—
crease of HF-HRV and VLF-HRV. VLF-HRV was negatively correlated with mean of reciprocal re—
action time and positively correlated with median of reaction time. While HF-HRV was positively cor—
related with both mean and median of reaction time. In the end, multi-class support vector machine
was used to predict the vigilance level by HF-HRV and VLFHRYV. The results showed that the mean
accuracy was 77. 81%; the area under ROC curve was 0. 811; the mean sensitivity was 0. 763;

and the mean specificity was 0. 792. It was concluded that heart rate variability was sensitive to the
fluctuation of vigilance level and could be utilized in prediction of vigilance.
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Table 1 Reaction Time variation during 5 blocks of PVT task( x+s)

£zt H—4H gt i) H=d EHE) eS|
S 4% 336.0+53.6 363.3+58.4 391.5+71.0 414.2+78.0 432.8+80.0
v 5k 330.2+49.3 350. 6+£56. 4 375.25+64.5 392.9+62. 8 413.6+70. 5
A 3.13£0.3 2.99:0.4 2.9:0.4 2.77+0.3 2.57+0. 4
x2 LELTRETUER
Table 2 VLF-HRV and HF-HRV during 5 blocks of PVT task( x+s)
£zt H— ot E| EH I EHA
HF 675.2+63.5 602.3+67. 8 617.9+£74.0 658.1+£71.3 706.4+82.6
VLF 344.6+59.3 380. 7+46.7 465.4+63. 1 409.3+59.0 511.2+71.4
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5 517.1~607.0 16

A TEBL LA 1.
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Fig.1 Distribution of reaction time
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Fig.2 Receiver operating characteristic curve
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