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Abstract

In this paper, we propose the assistance method to enable safe driving through analysis of

dangerous driving behavior using real-time alarm by vehicle speed, azimuth data and smartphone. For

this method, smartphone is receiving driving data from digital tachograph using communication. Safe

driving habit is a very important issue to commercial vehicle because that driver's long time driving

than other vehicle type driver.

Existing methods are very

inefficient to improve immediately

dangerous driving habits during driving because proceed driving behavior analysis after the vehicle

operation. We propose the new safe driving assistance method that can prevent traffic accidents by

real-time and improve the driver's wrong driving habits through real-time dangerous driving behavior

analysis and notification the result to the driver. We have confirmed that the method in this paper

will help to improve driving habits and can be applied through the proposed method implementation

and simulation experiment.
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3. Driver Behavior Analysis Using Smartphone
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[l1l. Real-time Dangerous Driving
Behavior Analysis Utilizing the Digital
Tachograph and Smartphone

1. Dangerous Driving Behavior Definition
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Table 1. Dangerous Driving Behavior Definition

Dangerous

Driving Behavior Definition

if the speed more than 80km/h and the
azimuth change greater than 3.6°/s
if the speed exceeds the speed limit (over

Abnormal Driving

Overspeed 20km /h)
Long—term if the speed exceeds the speed limit (over
20km/h) and keep more than over 3
Overspeed .
minutes
Rapid if the speed accelerates more than 11km/h
Acceleration per a second
if the speed acceleration more than
Quick Start 11km/h per a second for the speed is
0km/h
Rapid if the speed deceleration more than
Deceleration 7.5km/h per a second

if the speed deceleration more than
7.5km/h per a second and the speed is
0km/h
if the azimuth change greater than 60° to
the left or right direction for 2 seconds
and keep the speed more than 15km/h
if the azimuth change greater than 160° to
the left or right direction for 3 seconds
and keep the speed more than 15km/h
if the azimuth change greater than 30° to
the left or right direction and the speed
acceleration more than 11km/h per a
second
if the azimuth change greater than 15° to
the left or right direction and the speed

Sudden Stop

Sharp Turn

Sudden U-turn

Sudden Passing

Sudden Lane

Change acceleration or deceleration more than

5km/h for the speed more than 30km/h
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Fig. 2. Measured Azimuth Data of Actual Driving
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Fig. 3. Measured Azimuth Data of Straight Driving
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2. Dangerous Driving Behavior Analysis and
Decision

B =dAE gAY SV SEARTE A SR EE
TH7E AE ZF FAQ TEALFH &P7|59 wjdeA
[25] FA o2 AnfEEAA Hro} 4] §(D2BA)E P4
PeS EAstL 1 AIE A FAT BF FAS AR
o gH AzAtel BAglel AR Tl HAE 757G
AA AL F Uk B =AM AREE A E 8754

2= Pt = =2 B =
ARZ IE {7 5o RS FAshs
H

£ 7|Nte 2 APk Aefe] My TS £A5le] 1 4
HBE SA AvtEE shdol| FAS A A AugS 2
Asto 2 ALY PR A I S AFH Al Efo] Hal
2} 3}, & 5 AnlEE 228 RRuER o R FX5a 9
7] wjol] ~utEE 2gfo] F gle 42g(HASE S8 &
Az A YEL AP S Ausch T3 P AT HA
AEE Fd2 AFsto] &4 F A&EHQ A7) 7hsstes
s,

A e SPARE ¥ 1S 7|5z a9 73 o] £4
shod Zh e S AA0HA 1) E AR 0)
3 1 ANE AnfEE| gAsty AueS whAsit) 18
72 APeHdE B 5SS YEhY 271 AH-aF &
Z9} W7 Aol -5 o] &3l AP A TS s

AREEE go] 9 7|5E o3t At
n APSHY T ZH1
class DangerousDrivingBehavior {
int f_ad; //abnormal driving
int f_os; //overspeed
int f_lo; //long-term overspeed
int f_ra; //rapid acceleration
int f_qgs; //quick start
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IV. Experimental Results

1. Experimental Environment
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Table 2. The Result of Realtime Dangerous Driving Behavior

Decision Experiment

Dangerous Driving DangerousD Drl|vl|ng ST Display Results &
Behavior : ECISIOn Alarm
Experiments Results
Abnormal Driving 10 10 OK
Overspeed 10 10 OK
Long-term
Overspeed 10 10 oK
Rapid Acceleration 10 10 OK
Quick Start 10 10 OK
Rapid Deceleration 10 10 OK
Sudden Stop 10 10 OK
Sharp Turn 10 10 OK
Sudden U-turn 10 10 OK
Sudden Passing 10 10 OK
Sudden Lane 10 10 OK
Change
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Experimental Data = Actual Driving Data + Test Data

Fig. 9. Experimental Data

D2BA(Dangerous Driving Behavior Analysis)
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Fig. 10. Dangerous Driving Behavior Analysis App(D2BA)
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