BEITMH|ABEE
CANE I Journal of Information Technology Services
2018 12A, pp.85-100 https://doi.org/10.9716/KITS.2018.17.4.085

SMEHEAN A 2575 M4 P
AALEHE 7IME Aux Al A

L S R

A Study on the Improvement of Standards of
Traffic Information Service and Provide Services Based
on the Detailed Traffic Information®

Kwangsoo Bae™ - Seungcheol Lee™™*

m Abstract m

In this study, we formulated rational criteria to efficiently provide traffic information services via a crafted approach.
By utilizing this, we presented a detailed traffic information service providing method that can overcome the limitations
of existing link unit information provision system. Three methodologies such as user survey, data mining, and KHCM
(Korea Highway Capacity Manual) utilization method were applied to formulate a rational expression standard for
traffic information service. Each method was designed to establish a quantitative criterion for various traffic conditions
and to enable user-oriented traffic information service in consideration of the traffic principal/compatibility.

Considering the results of each methodological analysis in a comprehensive manner, the basic expression standards
for traffic information service was formulated. Then we presented improvements such as traffic condition step by road,
speed range of traffic condition, expression term of traffic condition and so on. In order to complement the problems
of the information provision system of the existing link unit based on the derived improvement criterion, we presented
the detailed traffic information service provision method by using the traffic speed data of the second order. And we
applied this to the two links of Daegu city.

The method presented in this research can improve the quality of traffic information service. Not only it can be
used for various fields such as optimal route search, traffic safety service and so on.

Keyword : Traffic Information, Traffic Condition, Traffic Congestion Classification, Traffic
Information Service
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1) European Conference of Ministers of Transport(OECD),

Managing Urban Traffic Congestion, 2007.
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{Figure 2> Concept Map to Separate Traffic Condition
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(Table 1> Currently Providing Information on Expressway by Traffic Information Service Provider

Speed(kph)
60 50 40 30

Organization

(Table 2» Currently Providing Information on Local Road by Traffic Information Service Provider

Organization Type of road Speed(kph)
MOLIT National Road
EX National Road
NAVER National Road
Daum National Road
SK Trmap National Road
Local Road
UTIC National Road
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(Table 3 Currently Providing Information on City Road by Traffic Information Service Provider

Speed(kph)

Organization

100 90 80 70

NTIC
TOPIS
SK Tmap
NAVER
Daum
Mozen
UTIC

60 50 40 30 20 10 0

(Table 4) Speed Indication According to US Traffic Condition(number, color)

Speed(mph)

Road Organization

Caltrans(San Diego)
Transtar(Huston)
Highway | PeMS(California)
LADOT(LA)
Portland
Local CDOT(Chicago)
Road LADOT(LA)

50(80) | 40(64) | 30(48) | 20(32) | 10(16) 0
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(Table 5> Types of Roads

. . Basic

e Design Slgn_al condition

Classification Speed Density

(ph) | (km) | X Speed

(BSP, kph)
TYPE 1 100, 90, 80 0 97, 87
TYPE I 80, 70 <05 87, 70

"KHCM(2013).
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(Table 6 Service Level of Road Type |

Design Speed 100kph Design Speed 80kph
LOS Ve Service Volume Speed Ve Service Volume Speed
(Veh/hour/lane) (kph) (Veh/hour/lane) (kph)
A < 027 < 600 > 97 < 025 < 500 > &
B < 045 < 1,000 > 9% < 040 < 800 > &
C < 061 < 1,350 > 93 < 058 < 1,150 > &4
D < 0.80 < 1,750 > 88 < 075 < 1,500 > 179
E < 1.00 < 2200 > 77 < 1.00 < 2,000 > 67
"KHCM(2013).
(Table 7> Types of Highway in Roads and Road Conditions
Condition Good Normal
Road
High Standard I I
Medium Standard I I
Low Standard o m
"KHCM(2013).
Table 8> Set Type of Highway
e Functional Classification
Classification - -
High Medium Low
Movement Very important Important Normal
Accessibility High Medium Low
Highway
Connecting road Urban Expressway Arterial highway Collector Road
Connecting Urban Road
Major purpose of travel mngidlsttrzrgii through Urban access traffic Urban inner traffic
Level of Desi
Classification - e O. =l
High Medium Low
Slip road density Low Medium High
Number of Signalized _
intersection/km =2 1~3 2<
Free Speed(kph) <& <7 < 65
Pedestrian Density Low Medium High
Development Low Medium High
o Road Condition
Classification
Good Normal
Number of High 4 lanes(each way) or more 3 lanes(each way) or under
Lane Low/Medium 3 lanes(each way) or more 2 lanes(each way)

"KHCM(2013).
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(Table 9 Service Level of Highway

Type of Arterial road I il m
Range of Free speed(kph) 8~75 75~65 65~55
Criteria of Free speed(kph) &0 70 60

Level of Service Average travel speed(kph)
A > 67 > 60 > 49
B > bl > 46 > 39
C > 37 > 33 > 29
D > 28 > 25 > 20
E > 21 > 18 > 12
F > 10 > 10 > 8
FF > 6 > 6 > 5
FFF < 6 < 6 <5
"KHCM(2013).
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(Table 10) Result of Cluster Analysis(Urban Section General Road)

. K-means Two-Step Kohonen
Classification - : -
number of cluster | Silhouette | number of cluster | Silhouette | number of cluster | Silhouette
Section 1 5 0.662 3 0.721 12 0.546
Section 2 5 0.642 3 0.714 10 0.796
Section 3 5 0.710 3 0.781 10 0.741
Section 4 5 0.657 2 0.674 9 0.763
Section 5 5 0.685 3 0.723 10 0.827
Whole 5 0.663 3 0.682 12 0.574
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{Figure 4y Result of Optimum Cluster Analysis(Urban Section General Road, Two-Step Model)
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{Table 11> Result of Cluster Analysis(Urban Expressway)
. K-means Two-Step Kohonen
Classification - - -
number of cluster | Silhouette | number of cluster | Silhouette | number of cluster | Silhouette
Section 1 5 0.640 2 0.760 12 0.564
Section 2 5 0.632 2 0.738 12 0.511
Section 3 5 0.661 2 0.735 12 0.583
Section 4 5 0.603 3 0.689 11 0.654
Section 5 5 0.673 3 0.688 12 0.613
Whole 5 0.637 2 0.720 12 0.510
\\\\\ - whole - whole _

o
.

cctions - section3 tion3 - section3
Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

{Figure 5> Result of Optimum Cluster Analysis(Motorway, K-means Model)
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{Table 12> Result of Cluster Analysis(highway)
o K-means Two-Step Kohonen
Classification - - -
number of cluster | Silhouette | number of cluster | Silhouette | number of cluster | Silhouette

Section 1 5 0.630 5 0.635 12 0.494

Section 2 5 0.635 2 0.685 12 0.451

Section 3 5 0.626 4 0.623 12 0512

Section 4 5 0.626 3 0.648 12 0.496

Section 5 5 0.627 2 0.660 12 0.531

Whole 5 0.626 3 0.626 12 0.527
-k ~—7N —P
o = —5 § —-=

Cluster 1 Cluster 2 Cluster 3 Cluster 4 Cluster 5

{Figure 6y Result of Optimum Cluster Analysis(Highway, K-means Model)
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(Table 13> Improvement Standard for Expressing Traffic Information Service

Classification Detailed Contents

Terms of
Traffic condition
Level of » General Road : 3 classes provide
Traffic condition » Highway & Mtorway : 3 classes+a(Outbreak class)
» General Road : Free flowing(40kph <), Slow(20~40kph), Congested(20kph >)
» Highway : Free flowing(80kph <), Slow(50~80kph), Congested(50kph >)
Motorway : Free flowing(60kph <), Slow(30~60kph), Congested(30 >)

» 3 classes : Free flowing, Slow, Congested

Congestion Level of
Speed range
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(Table 14) Criteria for Applying Traffic Information
Services by Road
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(Table 16y Test Applied Link
Classification Interrupted flow Uninterrupted flow
Link ID 1510026500 1560009200
Link Start~End point Daedo LPG~Sincheon Seodaegu IC~Seongseo IC
Link length(m) 505 2,450
Number of lanes(each way) 4 2
Speed limit(km/h) 60 100
{Table 17) Detailed Traffic Information Expression Method Result of Trial Application
Interrupted flow(Dongbu-ro)
current @) slow(25.4) (@
! L=505m !
— ) siow(z5.3) EETTE owzes [ ™)
=23m" [=0m 1=298m TTl=em 0 1=98m .
Uninterrupted flow(Guma-Highway)
| () ()
2 1=2,450m "
L=781m o L=1,663m -
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