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ABSTRACT

Changwon City has the second highest accident rate with 79.6 according to the city bus accident rate. In
fact, 250,000 people use the city bus a day in Changwon, The number of accidents is increasing gradually.
In addition, a recent fire accident occurred in the engine room of a city bus (CNG) in Changwon, which has
gradually expanded the public’s anxiety. In the case of business vehicles, the government conducts inspections
with a short inspection cycle for the purpose of periodic safety inspections, etc., but it is not in the monitoring
stage. In the case of city buses, the operation records are monitored using Digital Tacho Graph (DTG). As
such, driving records, methods, etc. are continuously monitored, but inspections are conducted every six
months to ascertain the safety and performance of automobiles. It is difficult to identify real—time information
on automobile safety. Therefore, in this study, individual automobile management solutions are presented
through machine learning techniques of inspection results based on driving records or habits by linking DTG
data and Vehicle Inspection Management System (VIMS) data for city buses in Changwon from 2019 to 2020.
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Fig. 1 Local city bus accident rate
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Fig. 3 Vehicle specifications information
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Table 1 Digital Tacho Graph Table

Column Information
INDEX Number
Date Date

Company Code Company Code
Vehicle Number Vehicle Number
Trip Travel distance

Operating time Vehicle operating time
GPS X
GPS Y

Driver code

Location information

Location information

Vehicle driver

Drive Velocity Vehicle Velocity
Speeding 20KM(case)
Speeding 20KM(time)
Speeding 40KM(case)
Speeding 40KM(time)
Speeding 60KM(case)
Speeding 60KM(time)

Long term speeding(case)

Long term speeding(time)

Rapid acceleration Provision of statistical data
based on risk driving

behavior analysis standards

Rapid start

Rapid decline

Rapid stop
Rapid left turn
Rapid right turn
Rapid U turn
Rapid change of course

Rapid overtaking

Date and time of data

Creation date and time
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Table 2 DTG and VIMS data collection tables

Data

Period
number

Data Information

Date

Company Code
Vehicle Number
Mileage

Average velocity 2019.03.01.

Braking count ~
MAX RPM 2020.12.31.

Average RPM

Rapid acceleration

DTG data 119,185

Rapid decline

Rapid line change

Inspection date

Vehicle information

Braking test result 2019.01.03.
VIMS dats - ~ 131
Headlight test result 2020.11.14

Visual test result

Result
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Table 3 Causal relationship of DTG and VIMS

Braking | Braking Total | Parking | Speedo
Result(y) | force force
brake brake meter
(front) | (rear)
DTG(x) T_R_IP distance, average RPM,
idling count, rapid start, etc
F—score | 412.6 109.3 128.1 683.9 151.7
Degree of | 56509 | 56589 | 56580 | 56589 | 56589
freedom
P—value |2.2e—16|2.2e—16|2.2e—16 | 2.2e—16|2.2e—16
Validit Reason | Reason | Reason | Reason | Reason
¥ able able able able able
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Table 6 performance evaluation results

Accuracy Precision Reproduction rate | Fl—score

0.8269 0.8557 0.6825 0.7593
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Table 4 Build a prediction model
. Actual Unsuitable | Conformity Recommendgtlon
Predicted for correction
Unsuitable 1,808 163 142
Conformity 635 8,165 1,104
Recommendgtlon 142 1104 14,073
for correction
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Table 5 Meaning of performance evaluation indicators

Mean Content
TN Right actual,
(True Negative) predicted value Negative
FN Wrong actual
(False Negative) predicted value Negative
TP Right predicted
(True Positive) predicted value Positive
FP Wrong predicted
(False Positive) predicted value Positive
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