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Real-Time Safety Driving Assistance System Based on a Smartphone

Joon-Gyu Kang®, Yoo-Won Kim**, Moon-Seog Jun***

Abstract

In this paper, we propose a method which implements warning to drivers through real-time
analysis of risky and unexpected driver and vehicle behavior using only a smartphone without using
data from digital tachograph and vehicle internal sensors. We performed the evaluation of our system
that demonstrates the effectiveness and usefulness of our method for risky and unexpected driver
and vehicle behavior using three information such as vehicle speed, azimuth and GPS data which are
acquired from a smartphone sensors. We confirmed the results and developed the smartphone
application for validate and conducted simulation using actual driving data. This novel functionality of
the smartphone application enhances drivers' situational awareness, increasing safety and
effectiveness of driving.
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2. Dangerous Driving Behavior Alert Utilizing
the Digital Tachograph
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[1l. Real-Time Safety Driving Assistance
System(SDAS) Based on a Smartphone
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Fig. 1. Architecture of the Safety Driving Assistance System
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Fig. 2. Measured Angular Difference Data

2. Abnormal Driving Definition
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Table 1. The Result of Analysis
tem Per 100millisecond Per Second
(PMS) (PS)
Angular Difference > 3.6 840 368
% 2.51% 11.01%
(=840/33410) (=368/3341)
Alert 62 50
7.38% 13.58%
% (=62/840) (=50/368)
0.18% 1.49%
(=62/33410) (=50/3341)
Alert on Bridge Section 50 9
Alert Withogt Bridge 2 (=62-50) 41 (=50-9)
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(=12/33410) (=41/3341)
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Table 2. Analysis of Measured Azimuth Data

Angular Angular

Vehicle Speed Azimuth Difference Difference

by PS by PMS

Case A @ PS Alert, PMS no Alert

84.6 -64.82482681 0 0.773232

84.6 -64.26534552 0 0.559481

84.6 -62.3871118 0 1.878234
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84.6 -62.07775888 0 1.436853

84.6 -61.32806365 0 0.749695

84.6 —-60.54154005 0 0.786524

85.5 -60.19024976 4.634577 0.35129

Case B : PS no Alert, PMS Alert

89.1 94.49438992 0 0.111831
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89.1 91.73366844 0 1.112208
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89.1 98.3567731 0 0.765241
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89.1 97.83360111 0 0.418779

89.1 97.01541274 2.521023 0.818188
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V. Conclusions
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