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Abstract The era of autonomous vehicles, which drive themselves and in whose operation the driver does not
intervene, is fast approaching. The safety of autonomous vehicles can be guaranteed only if they recognize the road
infrastructure. However, the road infrastructure consists of road safety facilities, traffic operation systems, and
cross-sectional concerns, which include a variety of components, such as types, shapes, and sizes. Therefore, it is
necessary to prioritize the road information. This study was conducted to select the priority with which the road
infrastructure attributes should be acquired using the AHP (Analytical Hierarchy Process) method. The road
infrastructure attributes were categorized into 2 levels, levels 1 and 2, which consisted of 3 and 26 types of attributes,
respectively. As a result of the AHP analysis, it was found that the highest priorities of the road infrastructure are
the road safety facilities, traffic operation systems and cross sectional concerns. Also, in level-2, the priorities of the
safety barriers (road safety facilities), traffic signals (traffic operation systems), and the median (cross sectional) are
the highest. Also, this study provides application examples of road infrastructure extraction with the Point Cloud. The
results are expected to support the recognition of technology for autonomous vehicles.

Keywords : AHP(Analytical Hierarchy Process), Autonomous Vehicle, Cross Sectional, Road Safety Facilities, Traffic
Management Facilities
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Table 1. The composition for AHP analysis

Class 1 Class 2
[1] Delineator
[2] Safety barrier
[A] Road' §§fety [3] Crash cushion
facilities
[4] Lighting
[5] Speed hump




[6] Convex mirror
71 Skid resistance
[8] Rumble strip
9] Emergency braking facility
[10]  Fog facility
[11]  Footbridge
[12]  Vulnerable user facility
[n Traffic signal
[2] Traffic sign
Traffic 3]  Marking
[B]  management
facilities [4]  Lane
[5] Guide sign
[6] Emergency call
[1 Number, width of lane
2] Median
3] Shoulder
[ Cross [4] Parking zone
sectional [5] Bike road
[6] Sidewalk(Curb)
71 Roadside green-belt
[8] Frontage road
2.2 AHP 2AM7|H
AHP 471 & AR/FES] Fet AAHS AA
sfaha, ool $HES ASHOR BR, 7 44
So Fams A Mg B SPse Pyeln
AHP] H7FEEQ) A 5k A% laste] ijo] B} ghe
e 39, AT RS ez vagd At sEEn
[6,8]
1 Gy Gy
A=|1/ay 1 ay 2 (1)
l/an1 l/an2 1
T3, AEACE AE @ 5 Qe

sRelstr] flate]
A#Ad AF(CL - Axtstd, ClE
RI(Random Index)Z o] CR(Consistency Ratio)E

Consistency Index)=

Akete}, dwbd o2 CRo| 01T} 2 A9, 434
o] gl AoR sty 028 o F& 7H5d)
v deie2,6,9]. A4 A5t d@A vES At
sk 28 2(2), AB3)ol AT
A AT (CD = (N —n)/(n—1) 2] (2
AAAA NS (CR) = (CI/RI) <100 21 (3)
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Table 2. The result of weight analysis
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Class 1 Weight (a) Class 2 Weight (b) Final weight (a) x (b) Rank (Each group) Rank (All group)
A-1 0.112 0.026 2 13
A-2 0.113 0.027 1 12
A-3 0.086 0.020 5 19
A-4 0.073 0.017 8 22
A-5 0.107 0.025 3 15
A 0235 A-6 0.066 0.015 11 25
A-7 0.062 0.015 12 26
A-8 0.072 0.017 9 23
A9 0.086 0.020 4 18
A-10 0.074 0.017 7 21
A-11 0.066 0.016 10 24
A-12 0.083 0.020 6 20
B-1 0.295 0.125 1 1
B-2 0.169 0.071 3 5
B 0.424 B-3 0.135 0.057 4 6
B-4 0.230 0.097 2 2
B-5 0.090 0.038 5 8
B-6 0.081 0.034 6 9
C-1 0.216 0.074 2 4
C-2 0.227 0.078 1 3
C3 0.089 0.030 4 10
c 034 C-4 0.071 0.024 7 16
C-5 0.087 0.030 5 11
C-6 0.166 0.057 3 7
Cc-7 0.074 0.025 6 14
C-8 0.070 0.024 8 17
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Table 3. The result of sensitivity analysis
Number of [Normalizati Squar§ OfA Rempr(?cal Normalized| Final Estimated |  Order . Med}a? of
Level Class normalizati|of previous . . . Deviation | deviation
responses on reciprocal | values weights | priority
on column vector
A 10 0.217 0.047 21.160 0.610 0.195 0.235 3 -0.040
1 B 20 0.435 0.189 5.290 0.152 0.424 0.424 1 0.000 0.000
C 16 0.348 0.121 8.266 0.238 0.381 0.342 2 0.039
A-1 11 0.183 0.034 29.752 0.006 0.090 0.112 2 -0.022
A-2 11 0.183 0.034 29.752 0.006 0.090 0.113 1 -0.023
A-3 6 0.100 0.010 100.000 0.020 0.089 0.086 5 0.003
A-4 4 0.067 0.004 225.000 0.044 0.087 0.073 8 0.013
A-5 10 0.167 0.028 36.000 0.007 0.090 0.107 3 -0.016
A A-6 0 0.000 0.000 0.000 0.000 0.091 0.066 11 0.025 0.004
A-7 0 0.000 0.000 0.000 0.000 0.091 0.062 12 0.029 ’
A-8 3 0.050 0.003 400.000 0.079 0.084 0.072 9 0.012
A-9 6 0.100 0.010 100.000 0.020 0.089 0.086 4 0.003
A-10 3 0.050 0.003 400.000 0.079 0.084 0.074 7 0.010
A-11 1 0.017 0.000 3600.000 0.711 0.026 0.066 10 -0.040
A-12 5 0.083 0.007 144.000 0.028 0.088 0.083 6 0.005
B-1 26 0.329 0.108 9.232 0.001 0.200 0.295 1 -0.095
2 B-2 15 0.190 0.036 27.738 0.004 0.199 0.169 3 0.031
B B-3 11 0.139 0.019 51.579 0.007 0.199 0.135 4 0.063 0.000
B-4 23 0.291 0.085 11.798 0.002 0.200 0.230 2 -0.030 ’
B-5 3 0.038 0.001 693.444 0.099 0.180 0.090 5 0.090
B-6 1 0.013 0.000 6241.000 0.887 0.023 0.081 6 -0.058
C-1 21 0.304 0.093 10.796 0.001 0.143 0.216 2 -0.073
C-2 23 0.333 0.111 9.000 0.001 0.143 0.227 1 -0.084
C-3 4 0.058 0.003 297.563 0.029 0.139 0.089 4 0.050
c C-4 1 0.014 0.000 4761.000 0.458 0.077 0.071 7 0.006 0.005
C-5 3 0.043 0.002 529.000 0.051 0.136 0.087 5 0.048 ’
C-6 16 0.232 0.054 18.598 0.002 0.143 0.166 3 -0.023
C-7 1 0.014 0.000 4761.000 0.458 0.077 0.074 6 0.003
C-8 0 0.000 0.000 0.000 0.000 0.143 0.070 8 0.073
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