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ABSTRACT

In recent years, there has been a trend towards seeking an integrated solution to social problems
(fine dust, carbon emissions, etc.) through technological advancements in the utilization of automotive
big data, the diversification of traffic environment improvement policies, and technological innovations.
This study compares the differences in bus travel patterns between various types of buses in time
and space by using digital odometer data, and draws implications by analyzing fuel consumption and
greenhouse gas GHG emissions. As a result of the study, the acceleration dispersion value for diesel
buses was higher than for CNG buses. The units of GHG emissions buses on weekdays in the
metropolitan area of Gyeonggi-do were about 16% higher than on weekends compared to non-
metropolitan areas due to differences in driving patterns. The methodology and results of this study
are expected to be utilized in various fields, such as setting standard bus driving modes for autonomous
buses, improving the economic efficiency of DRT buses, and in developing patterns to drive buses
more economically.

Key words : Digital Tachograph Data, Driving Pattern, Transportation Greenhouse Gases, Economical
Driving, Bus Operation Management
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<Table 1> Study procedures and details

Study Procedures

Details

input Data

DTG and vehicle information combined data

data Preparation

acceleration exceeding +20km/s” or speed exceeding 130km/h

data Extraction

data selection by spatiotemporal and type considering standardization

target speed calculation

WLTP methodology

re-selection of data by vehicle speed

DTG data selection program

calculating the representative driving duration

WLTP methodology

grouping driving patterns

pattern recognition machine learning

standardization of driving patterns

machine learning(ch-square test)

<Table 2> Data characteristics of the bus DTG

Characteristics Contents Details
average speed(km/h) 39.49
total driving distance(km) 7,400.921
total stop time(sec) 325,244
ratio of stop time(%) 32.52
stop frequency 9,755
stop time per unit distance(sec/km) 43.94
stop frequency per unit distance(fre./km) 1.31
total driving time(sec) 674,756
ratio of driving time(%) 67.48
number of short trip 9,754
driving time per unit distance(sec/km) 91.17
driving frequency per unit distance(freq./km) 1.31
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<Fig. 3> Comparison of acceleration variance by type
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<Fig. 4> Comparison of number of stops per unit distance by type
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<Table 3> Comparison of driving modes by region
Contents Seoul Gyeonggi-do
90 90
30 80
70 70
=60 =60
y 2o 2o
driving mode 830 % 30
o 0
0 ]

45
133
177
21
265
309
353
397
441
485
529
573
617
661
705
749
793
837
881
1
a5
80
1

E

2
2
8
5
g
&
3

average speed(km/h) 29.99 29.67
driving time ratio(%) 80.02 8291
variance of acceleration(km/s?) 1.23 1.38
variance of deceleration(kmys?) 3.30 3.15

A A ARG TN E LT B A el A YT I B9 T ek S5 A
2 Qo UyEpton] A4 Baol UAoR & AL Ak Aol AR Fe RMIA

<Table 4> Comparison of driving modes by fuel type

Contents Diesel CNG
920 90
80 80
70 70
=60 =60
550 Siﬂ
.. = 0
driving mode 2 5 $ 30
&5 @20
10 10
0 0
L N
TOOMN NSO AT YNN8 Ry TEoDdERanIRLnoeRIeng

g
5
a
e
5
2
2
3

average speed(kmy/h) 30.30 30.60
driving time ratio(%) 84.34 91.25
variance of acceleration(km/s?) 1.59 1.29
variance of deceleration(km/s?) 3.39 4.19

Vol.23 No.5(2024. 10) Journal of Korean Society of Intelligent Transport Systems 229



T R ONG Hl2s0] FHREE B& AT WS Holx g
W, ol AR FAYEG} MAHEAE LAY RO FoEL

299 A%, WY £29 FYRCHE He FYAL WF D B F& B4 Uehts wE da
e we FY HIF 0 ¥E S Biol UEU Atk ol £ade v wEA 4% gy, 22
o A 8 A Mg dee] £YPe Ee] et Ao HNT + U

<Table 5> Comparison of driving modes between weekday and weekend

Contents Weekday(wednesday) Weekend(sunday)
90 90
80 80
70 70
= 60 =60
E 50 Es0
.. =40 =40
derlIlg mode g 30 g 30
o "
0 =WV QML = Oy~ = 0O s — 0 S = N = O =0 O en s —
TRSHENE2RATE0RCEEREE TRBHEHR282T800CERRRE
time(sec) time(sec)
average speed(km/h) 30.23 29.98
driving time ratio(%) 87.21 91.02
variance of acceleration(km/s*) 1.38 1.42
variance of deceleration(km/s?) 4.06 2.14
AT A 8Alet HIHT 0% A FYREE AW EA, AT AdA 713k E4ko]l A4 E&Fo 3
A% PYEE Ho| Stk Mol H o) o]es WEl Eto] WS AFATI) A AN )L
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<Table 6> Comparison of driving modes between peak and non-peak

Contents AM 8 PM 12
920 20
80 80
70 70
I 60 =60
é 50 E 50
driving mode 3 ;‘ﬂ 3 :g
& 20 & 20
10 10
0—1!{‘ ME N M SN ME Qs = 0 CHNOME oSN ME 09 M
SREENBSRaTYORCERRREE TRBAENREBRTEARCERRRE
time(sec) time(sec)
average speed(km/h) 30.55 29.10
driving time ratio(%) 87.40 87.46
variance of acceleration(km/s*) 1.66 1.26
variance of deceleration(km/s?) 4.00 373
A 2ol g ekt fEE FRHES vlud 2, I?‘r%ﬂr Z2& A /\P‘d—% =3tk AA, A
Hae BT 598 FP3d 7o s wEATE At A8t oy, f53 AAE A=F deol
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<Table 7> comparison driving characteristics and emission factors by type

X X Variance of Variance of . ..
Idle Duration Ratio . . Fuel Consumtion | Fuel Economy | CO, emission
Contents %) Acceleration Deceleration @h) (k) (e/km)
0 €
(km/s”) (km/s”)
seoul 20 1.23 33 10.44 2.86 858.87
gyeonggi-do 17 1.38 3.15 10.46 2.83 868.12
diesel 20 1.59 3.39 10.68 2.83 867.39
CNG 17 1.29 4.19 10.34 2.96 900.94
wedensday 13 1.38 4.06 10.15 2.98 824.99
sunday 17 1.42 2.14 9.12 3.29 748.14
870 840 910
o 820 900
~ 866 500 _
:@ 61 g g 890
= L 780 2z
g 862 8 2 880
.4 .2 760 .4
g g &
2 560 & & 870
S gss 8 740 8
856 720 800
854 700 850 .
mSeoul ®Gyeonggi-do B Wednesday ™ Sunday mDiese]l mCNG

<Fig. 5> Comparison of cp? emission by type
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