Journal of the Korea Academia-Industrial https://doi.org/10.5762/KAIS.2022.23.6.343
cooperation Society ISSN 1975-4701 / eISSN 2288-4688
Vol. 23, No. 6 pp. 343-350, 2022

ol B

e
H1
zl
=
Q.

I PejRae o 4% A7

1 2 3*
uzy', A=, wey
'SEUWEQITBT WEMATK, (F) LWL, *SHZHENE

El
El
om
=
|>

m
Ok
ol
g

Paper An empirical study for the introduction of two-wheeled
vehicle control technology and behavior analysis
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Abstract The delivery motorcycle industry has grown rapidly with the spread of the COVID-19 pandemic,
making the consequent dangerous driving of the delivery motorcycles a social issue. Hence, various
measures have been taken at the national level to prevent this social issue. For example, the Living
Logistics Service Industry Development Act enacted in January 2021 included the food-delivery business
utilizing two-wheeled vehicles for the delivery as a cargo-delivery business. However, there is a need for
technology that can record the motorcyclist's behavior (including that of the elderly ones), such as the
car black boxes, that also enables motorcycle e-calls and control systems. So, this study developed a
basic module of a motorcycle control system and conducted an e-call pilot experiment for motorcycles.
In particular, the motorcycle e-call automatically transmits the dangerous information on a detected
traffic accident to the concerned agencies/people to take necessary action. Hence, the criteria for
determining the accident situation of motorcycles were established apriori. Meanwhile, the analysis of
speeding and Indian driving by motorcyclists and e-call history was possible based on the operational
data collected through the motorcycle control system developed. In addition, the characteristics of
motorcyclists' behavior and traffic in dangerous situations could be identified through a subject survey.
Finally, upgrading technology development in the future is believed to contribute to the improved
handling of motorcycle accidents and the safety management of motorcycles by connecting the
motorcycle to police, fire station, emergency medical facilities, etc.
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Fig. 1. Experiment to rapid speed up and down.
(a) speed-time (b) acceleration-time
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Fig. 6. Data collection and e-call apps
(a) App for data collection of riders
(b) Data definition and transmission cycle
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Table 1. Overview of driving records

Classification Result Note
Travel distance(km) 10,218 -
Travel time(h) 503.7 -
Average speed(km/h) 20.3 -

4,208 41.2%

4,052 39.7%

Travel dis’Eance(km) 1610 15.7%

ratio
318 3.1%
30.5 0.3%

Fig. 8. Driving section by speed
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Fig. 9. Overspeed section travel route
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Table 2. Rider data analysis results

Rider number
Classification
1 2 3 4 5
Travel Total 680.8 |1386.9|3493.2|1193.8|1206.8
distancetkm)| Daily ave. | 136.2 | 106.7 | 166.3 | 149.2 | 172.4
Travel Total | 452 | 729 | 166.3 | 48.0 | 40.3
time(h) | Daily ave. | 9.0 | 56 | 74 | 60 | 5.8
Average speed(km/h) 15.1 | 19.0 | 22.6 | 24.9 | 29.9
7okn/h | ) ¢ 204 | 228 | 33 | 69
Over ratio
speedin,
P ¢ 90er-1/h 0.025| 0.0 |0.064 | 0.047 | 0.015
ratio
Quick acc.| 0.2 1.5 1.3 4.3 1.3
Quick dec.| 0.4 1.4 2.3 3 2.6
Quick lane
Illegal/rash 67 43 6 38 133
. Change
driving
(Daily ave.) Quick 40 0 1 1 3
outrun
Quick |30 1 | o | 1] 3
turn
Fall down 0 0 2 0 0
accident -
(Daily ave.) fsr:;’fll;“cgy 52 | 89 | 91 | 175 | 116
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Fig. 10. Changes in driving behavior in case of rain
(a) Average driving time (b) Average driving distance
(c) Average speed (d) Speed driving distance ratio
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Fig. 11. Result of driving on the sidewalk
(a) Driving on the sidewalk_mapping data
(b) frequency of driving in sidewalk by date
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Fig. 12. Case 1 : Purpose of entering the apartment
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Fig. 13. Case 2 : Pick up delivery food
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Fig. 14. Case 3 : Driving on the sidewalk at crossway
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