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Image photoplethysmography for mental stress detection
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Abstract: To achieve non-contact daily mental stress detection, this paper proposes a image photoplethy-
smography to detect mental stress. First, a video of the subject's face is recorded by the cell phone
camera. Then, the proposed Dynamic Region of Interest (ROI) extraction method based on Face Mesh is

used to obtain the weak skin color changes caused by heart rate fluctuations. Next, the Fast Indepen-

Wi H #8: 2022-08-10; 1&1T H#A: 2022-09-06
W B AR TR H (No. 20210204131YY)
Supported by Science and Technology Development Plan Project of Jilin Province (No. 20210204131YY)


http://dx.doi.org/10.37188/CO.2022-0180
http://dx.doi.org/10.37188/CO.2022-0180

% 6 ] bt A, S AR O AR B C AR i e 1351

dent Component Analysis (FastICA) algorithm, wavelet transform and narrowband bandpass filtering
are combined to extract the signal and heart rate variability information based on image photoplethy-
smography. Then, stress-induced experiments are conducted on 30 subjects to screen 14 features for
mental stress detection by comparing the differences in heart rate variability parameters between nor-
mal and stressful states, and to explore the relationship between short-term mental stress and daily mental
stress due to stress induction. Finally, an additional 67 subjects are tested for daily mental stress, and a
triple classifier for mental stress detection is built using the machine learning algorithm. The experimental
results show that the accuracy of the three classifications of mental stress can reach 95.2%. Given that this
method does not require long-term measurements and can accurately detect human mental stress levels using
only a smartphone, and that the measurement method is simple, and easy to administer, and does not affect
the normal psychological and mental state of the subject, it can be used as a valid tool in psychological re-

search.

Key words: non-contact; mental pressure detection; image photoplethysmography; heart rate variability; tern-

ary classification
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change

3.2 HERHENRAISRRER

SIS FF AT, T e L HE S I R G 0 3 R
A AR AR A0 BTG B3R, JF R4 3 4B AR
Wio 42 TR, H O R EE AR BRTE AR RS R
50 KL L R RIRE, B HAE N AEA ) TR
2o HEAG SR R G AR K W 4(a) Fr
7R, TESRBUILG H2 B HRV BRE, B 15 S
S G HA S AR AR IO B 155 AR B vE AR RS T
YIHLARF ST,

SERFEARIL T 67 A, YIZRAE SR ELL 7.
3FEATE N T I AR R, X B AL
e 2 AR T 2N SR, SR U, e

BRI LRI BENLYE . A SCHEES T SVML KNN,
BP. RF 732545, H AR F 47 28 s ik 47
45, NPT 2 3 2451 H AP 7R iy
HERRAE R WA 4(0) Fin . Hoh, BEYLARARA R
RIS o 27k, AR SO REHLARMIES T T A%
HREAE, DS 8 USRI EE N
16, P EEE N 41 B, BEAL AR MR BRI AE,
H HORS Rl 3 B HERR SRR B T 95.2%(RF+) .

K H ROC M4k [ Wt BT F H 5 A5 # R
FRARBSHRIMIPERE . ROCHIZE (RS AL b 5 AL R
B A, ROC AR (0, 1) &1, FRFRAHY
#lf . AUC J& ROC i £R 55 x il ] A IX 8 A 1T



bt A, S AR O AR B C AR i e

5 6 4] 1357
(a) Stress induction Machine
experiment learning
: Model
Video capture ——— Ulie B0 Featu.re S Stress level
features selection optimization
(b) © Dataset @
1oF--------------—-
100 /[\ |/ v
80 0.8 . .
! mBHEBH see sgeow - B -
.60 ./1 / A4 \ 206 p
s ‘B i
S 40 Decision tree-1 Demsmn tree-2 Decmon tree-N (%:) 0.4 e
< | e ROC curve of lass 0 (arcar-0.99
20 0.2 , = ! 1 (a caFO.‘)S
Stress level-1 Stress level 2 Stress level N : s _ESCC o R"g} {arear=1.00
Maiori e (arear=1.99)
ajority . = 2 -
SVMKNN BP RF RF+ voting 0 02 04 06 08 1.0

1-Specificity

K4 HERHEIEIRG . (a) BRI R SRR (b) AFIPLER 732870 H RORSH U AN vt 5
X EEs (o) 36 T REPLARARAY B ARl T RGN &) (d) 56 T REPLARFRAY B HR Rl R B9 ROC ik
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