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Automatic Detection of the Access-restricted Sections based on Geographic
Characteristics of At-grade Intersections in High Definition Maps
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Abstract

This study focuses on the algorithm which can automatically detect the access restricted sections based on geographic
characteristics of at-grade intersections in high definition maps. Some pre-works such as classification of intersection
type, defining the geometrical boundary of intersection and measuring the threshold distance are necessary to detect
access restricted section. The high definition map includes the lane, link, stop line and node information which
are the base information to determine access-restricted sections. The geometrical boundary of intersection is defined
as the cross, diverge and merge conflict area. The acceleration and deceleration lane is vertically separated from
the mainline or channelized lane by the traffic island or painted island. The maximum length of the acceleration
and deceleration lane is defined as 400m based on the merging and diverging influence area in highway capacity
manual. The access-restricted section detection algorithm is designed based on the layer attribute data of a high
definition map. The algorithm validation results show a 86.8% accuracy in the 61km long study site. Due to the
high definition map error and complicated field conditions, there were some errors in the result. Nevertheless, the
high definition map still the most suitable map to detect the access restricted section. The accuracy of this access
restricted section detecting algorithm can be improved under the following conditions; Expand the coverage of high

definition map, increase the accuracy of high definition map data and introduce a live high definition map.
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Figure 1_Example of Road Access—restricted Section
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Figure 3 _Texas DOT Right of Way Information Service

Real Property Asset Map

TS )

BisearchData v ¢

Source: https://maps.dot.state.tx.us/AGO_Template/TxDOT

30 =ZEHT H[1037(2019, 12)

Viewer/ (accessed August 21, 2019).



ZIEHE "89] 50%E
(Texas Department of Transportation 2016a). RPAMP]|
T AeE Ar=sh] flol Be At =258
AE57h= "ARL WERO] Aol we HAE o
B9 ArcGISTA o2 AlEo] 7ol 3 ThTexax
Department of Transportation 2016b). EJAFA wEH
T Ed BE AEAZE Auo CADQ] dgnTh
A2 ArcGISY] gdbT} 2 Higks}o] Al&slojof 5},
A TR Slo|Sefelnt opahe 4t 1jalo]
2, FEAA), GIsAE 54, de] AR} 9,
T8 7]—%@, AZs17t 84 A, 9A8F &2 F
AA o] IEE mgletal glofof gtk HAtA W
o] je]] Aol uldlaEt 5 ul= of2] R

oflME FARE GHEAIAH0] LFET QL

B Ao Bk

I, U2 X|= 7|Hte] =2 HAS{7I 2X|

77 YDAF

1. E2HE Hg2| el 7IEN =&

Cedd12, o] BHuAts =2AHs7 FA7
IHAPge I BEARIT Sle WAlR el MEALR

T

b g AR B E2dEd, [HE 4]
o nAE AAFA FHe E=It WA B
2 JoA7} AlbA 2 skl 9low, ol wa=
£ Tk Akt 84 IEY i}ﬂ 7k
Aol Ot AR9Ide Zo)7] 8] 2
e dG7E ol o147 Lx} s1= gl
AeAg = w2 o] 23] o_:H
AAE 71FeR AEn R wARe| Thokjt FES
Rt WA 294 999 AAE wds }% 7]
7o) Sasith

2 da472 M9 B2 WA= Jel= wat

2 1 SR 2 A B R ARl ek

m}i E
o

EO
fu
it
=]

1 8] gIet.

[

2ol ZejA g9 %‘4—%4 Xﬁl“i‘:‘ E1 7FL
FO| 2= *175.*@77}1]‘?-4—% 2o of 4= Qlrk 11
Zut 2514 A=0t EaekE wAt2o] AL Williams,
Stover, Dixon and Demosthenes(2014, 381)°1|4 A|AI5}
+ Hie} o] FAEE 0] F7]0] Wt Corner Clearance
o] Zo]7} ¥sslA| HTk <Figure 4>9] (a) FX). =

VS Aol B whE £52
ﬂﬁa %E*—’F ;JOUi J1o] vt 7‘41]7%315 S7I5H)
Azel27}

Figure 4 _Corner Clearance and Geometrical Boundary of Channelized Intersection
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Figure 5 _ Geometrical

Boundary of Intersection
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Table 1_ Geometrical Boundary of each Intersection Type

Boundary Position
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and Deceleration Lanes

@ Acceleration Lane
Only
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Figure 6 _ Acceleration and Deceleration Lane Types
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Figure 7 _High Definition Map Architecture of the
Channelized Intersection without Acceleration or
Deceleration Lane
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Figure 8 _ Acceleration and Deceleration Classification Algorithm Based on High Definition Map
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Figure 9 _ Channelized Lane or Speed—change Lane Classification Algorithm based on High Definition Map
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Figure 10 _ National Highway High Definition Map
Construction Status

=== :National Highway 1%t Section
:National Highway 24 Section
:National Highway 3™ Section
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Table 2 _ National Highway High Definition Map
Construction Details

Name Site Length

National Highway
H#42-#39-#77-#38 61km

(Suwon, Hwaseong)

National Highway
Ist Section

National Highway
2nd Section

National Highway #42-#45

40k
(Giheung, Yong-in) m

National Highway | National Highway #42-#17-#38

k
3rd Section O5km

(Yong-in, Anseong)

National Highway
#37-#1-#39-#77 85km
(Paju, Ilsan)

National Highway
4th Section

National Highway
Sth Section

National Highway #3-#45

4km
(Gwangju, Yong-in, Seongnam) 5

Source: Korea National Geographic Information Institute 2018, 4-5.
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Table 3 _ Algorithm Verification Result

Channlized | 1 0 e | oot | A
Yes Yes Acceleration 18/29=062.1%
Yes Yes Deceleration 18/25=72.0%
Yes No Acceleration 3/4=75.0%
Yes No Deceleration 3/3=100.0%
No Yes Acceleration | 12/12=100.0%
No Yes Deceleration | 18/18=100.0%
No No Acceleration | 40/45=88.9%
No No Deceleration | 46/46=100.0%
Total 158/182=86.8%
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