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A Study on the Estimation Possibility of Driver’s Stress Degrees with the HRV Analysis
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Abstract

The objective of this study was to test the estimation possibility of driver’s stress degrees with the HRV
analysis. For this, first, HRV analysis was applied to the 5 driver’s ECG signals which were acquired in 7 different
stress situations. From this, the facts that HRV trend was different from that in long-distance driving and 6
parameters - meanRR, sdRR, HF, LF/HF, LFnorm, HFnorm were useful for the stress estimation in stress varying
driving situation. Next, we designed 5 personalized linear regression models in which 6 HRV parameters were input
and the outcomes were 7 different stress degrees. Finally, we tested each model for S5min-long 16 segments
individually. Consequently, the models could not hit the stress degrees exactly in some segments but the correlation
coefficients between original stress pattern and estimated stress pattern during entire driving showed reasonably high.

Keywords : Driver, HRV analysis, stress degrees estimation, linear regression model
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o|Ef S1 S2 S3 S4 S5 S6 S7
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skewRR | -0.03 | 0.52 | 0.06 | 034 | 0.16 | 045 | -0.13

msSD | 1439 | 0.10 | 3.95 | 9.91 1.68 | 934 | 17.80
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LFnorm | 0.27 0.30 | 029 | 033 0.28 0.28 0.18
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ApEn 0.75 042 | 0.61 | 049 0.81 0.64 | 0.82
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meanRR | sdRR pNN50 VLF

0.0000 0.0014 | 03113 0.1817 | 0.1784 | 0.1742

LF HF LF/HF | LFnorm | HFnorm | ApEn

0.0247 0.0000 | 0.0000 | 0.0003 0.0000 0.194
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meanRR | sdRR | skewRR | rmsSD | pNN50 VLF

0.0000 0.0088 0.9664 0.3133 0.0173 0.5864
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0.1278 0.0000 | 0.0000 | 0.0003 0.0001 0.2785
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