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Abstract Mental stress is harmful on individuals’ physical and mental well-being. It is often easy to
be overlooked in the early stage, leading to serious problems. Therefore, it is crucial to detect stress
before it evolves into severe problems. Traditional stress detection methods are based on either
questionnaires or professional devices, which are time-consuming, costly and intrusive. With the
popularity of smartphones with various embedded sensors, which can capture users’ context data
contains movement, sound, location and so on, it is an alternative way to access users behavior by
smartphones, which is less intrusive. This paper proposes an automatic and non-intrusive stress
detection approach based on mobile sensing data captured by smartphones. By extracting reasonable
features from the perceived data, a more efficient psychological stress assessment method is proposed.
First, we generate lots of features represent users’ behavior and explore the correlation between
mobile sensing data and stress, then identify discriminative features. Second, we further develop a
semi-supervised learning based stress detection model. Specifically, we use techniques such as co-
training and random forest to deal with insufficient data. Finally, we evaluate our model based on the
StudentLife dataset, and the experimental results verify the advantages of our approach over other

baselines.
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Table 1 StudentLife Sensing Data
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Type Number Type Description
1 Activity User activity status
2 Audio Audio status around user
3 Conversation Conversation info of user
4 Bluetooth Bluetooth scan log
5 Dark Duration of phone in dark
6 GPS GPS log
7 Phonecharge Duration of phone charge
8 Phonelock Duration of phone lock
9 WiFi WiFi log
10 WiFi location WiFi AP location
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Fig. 1 Mental stress assessment framework
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Table 2 POI Based Features
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Feature Number Meaning
1 POI number in teaching area,daytime
2 POI number in accommodation area,daytime
3 POI number in eating and heathy area,daytime
4 POI number in teaching area,nighttime
5 POI number in accommodation area,nighttime
6 POI number in eating and healthy area,nighttime
7 Entropy of POI number distribution,daytime
8 Entropy of POI number distribution,nighttime
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Table 3  Activity Features
F3 FEIERBEXSE

Feature Number Meaning

1 Number of Stationary,daytime

2 Number of Stationary,nighttime

3 Number of Walking,daytime

4 Number of Walking,nighttime

5 Number of Running,daytime

6 Number of Running,nighttime

7 Entropy of label distribution,daytime
8 Entropy of label distribution,nighttime
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Table 4 Conversation Features

R4 FEEXEE

Feature Number Meaning
1 Number of Silence,daytime
2 Number of Silence,nighttime
3 Number of Voice,daytime
4 Number of Voice,nighttime
5 Number of Noise,daytime
6 Number of Noise,nighttime
7 Entropy of label distribution,daytime
8 Entropy of label distribution,nighttime
9 Number of dialog,daytime
10 Total time of dialog,daytime
11 Number of dialog.nighttime
12 Total time of dialog,nighttime
13 Number of dialog,teaching area
14 Total time of dialog, teaching area
15 Number of dialog,accommodation area
16 Total time of dialog,accommodation area
17 Number of dialog.eating and health area
18 Total time of dialog,eating and health area

Table 5 Bluetooth Features
x5 BEFHEXESE

Feature Number Meaning
1 Number of scanned device,daytime
2 Number of scanned device,nighttime
3 Number of scanned device, teaching area
4 Number of scanned device,accommodation area

5 Number of scanned device,eating and health area
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Table 6 Sleeping Features
*6 HAPERER

Feature Number Meaning
1 Sleeping time
2 Length of sleeping duration
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AI(D, f)H)=1;(D) X (p,Is;(D)+pIs(D,)).
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Table 7 Number of Sample

%7 RANE
Data Type Stressed Not Stressed Total
Labeled Sample 1587 580 2167
Unlabeled Sample 9800
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5.3 XWHER
5.3.1  FIEEZ I L MEATXT L

A SCER T B T AL AR AR Y P 1) I AR Y L A
AT K Ty B AR LR T VR AT LG AR D R LY
BRI VLA

1) Ye3R M (decision tree) ;

2) ZHFRAEHLSVM)

3) KiE4B(KNN);

4) BT A (logistic regression).
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Fig. 2 Compare to other classifier

2 b H Al 43 2805 1

W LUVE AR SO EAE ProRe, Fy B YR AR E
bp T A X S gy e AR X A AR T R 2R Y

JPERIHT T R AR B TG bR Al B - L BE LR AR 3
KA e —E B Lyl 7B AR ROR A5 5t ok
A 3 AU ) AR SCOT YA A 3 AR AR L RO {E N3k 8
JIT 7R

Table 8 Performance of Our Function

x8 FABERXFHEHR

Metrics Our Function
Pr 0. 804
Re 0.755
Fy 0.770
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