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Risk Situation Analysis with Usage Patterns of Mobile Devices

Jeong-Seok Kim*

Abstract

This paper confirms the risk of using smartphone through the analysis of collected usage pattern

and proposes the smartphone intervention system in risk situations. In order to check the risk of

smartphone usage, we made information collecting application and collected smartphone usage pattern

from 11 experiment participants for two months.

By analyzing smartphone usage pattern, we confirmed that about 12% of smartphone usage is

being used in driving, walking, and on the street. In addition, we analyzed the response rate of

smartphone notification

notifications in real-time even in risk situations. Therefore,

in risk situations and confirmed that user responds the smartphone

it is required to present a system that

intervenes the use of smartphone in order to protect smartphone users in risk situations.

In this paper, we classify risk situations of using smartphone. Also, the proposed smartphone

intervention system is designed to periodically detect risk situations. In risk situations, smartphone

function can be restricted according to user setting of smartphone. And smartphone can be used

normally when safe situation is restored.
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[I. Collecting Method of Smartphone
Usage Patterns and Collected Data
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1. Collecting Environment for Smartphone

Usage Pattern
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Fig. 1. Configuration Diagram of Collecting Usage Pattern
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Table 1. Number of Experiment participants and Smartphone
Usage Patterns

Parioipants | Gonder | voo | MR S
A Female worker 1038
B Female student 1819
C Female student 4196
D male Inoclcuf 1276

pation

E male student 578
F male student 1890
G male worker 1717
H male student 1853
| male student 575

male student 824
K male worker 293
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3. Collected Smartphone Usage Pattern
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Table 2. Collected Smartphone Usage Pattern

CoIIecteq Contents

Information

Application Uselrl ID’. Appli.catiorj Title, Sendgr,

Information Notlflcatfon Arrlva! Tlme, Check Time,
Usage Time, Application Status, So on

Mode Sound, Vibration, Silent

User Action Whether to Click

User Status Stopl, Vehilclle Movement, Walking,
running, Tilting, Unknown, So on

GPS Latitude, Longitude
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T unknown FEO] Ao e AL el 5 9ok

.time_since_last_seen phone_status .ringer_mode .on_post.acti\.rity .

5249328 UNLOCKED VIBRATE  in_vehicle
4931738 UNLOCKED ~ VIBRATE  in_vehicle
5307917 UNLOCKED  VIBRATE in_vehicle
5071475 UNLOCKED  VIBRATE in_vehicle
164755 UNLOCKED ~ VIBRATE
43181 UNLOCKED VIBRATE  In_venicle
5507417 UNLOCKED  VIBRATE
8955 UNLOCKED  VIBRATE  in_vehicle
8461 UNLOCKED  VIBRATE i vehicle

Fig. 3. Smartphone Usage Pattern included Noise
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time_since_last_seen phone_status ringer_mode on_postactivity

5249328 UNLOCKED  VIBRATE in_vehicle
4931738 UMLOCKED  VIBRATE in_vehicle
5307917 UNLOCKED  VIBRATE in_vehicle
5071475 UNLOCKED  WVIBRATE in_vehicle
164755 UNLOCKED  VIBRATE in_vehicle
43181 UMLOCKED  VIBRATE in_vehicle
5507417 UNLOCKED  VIBRATE in_vehicle
8955 UNLOCKED  VIBRATE in_vehicle
8461 UNLOCKED  VIBRATE in_vehicle

Fig. 4. Corrected Smartphone Usage Pattern
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Table 3. Classification of Risk Situation for Using Smartphone

Remarks
observing and Manipulating
Smartphone during Driving
observing and Manipulating
Smartphone during Walking
observing and Manipulating

Risk Situation

Use during Driving

Use during Walking

Use on the Street

Smartphone on the Street
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1. Risk Analysis based on Smartphone Location
Information
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Fig. 5. Location of Using Smartphone by Participants
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2. Analysis of smartphone response rate in
risk situations
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V. Proposal of Smartphone
Intervention System
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Fig. 10. Flowchart of Smartphone
Intervention System
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