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Study on the Development of K—City Roadmap through the Standard
Analysis of the Test—Bed for Automated Vehicles in China

Sanghyun Lee, Hangeom Ko, Hyunewoo Lee”, Seongwoo Cho , Ilsoo Yun
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ABSTRACT

The Ministry of Land, Infrastructure and Transport (MoLIT) and the Korean Automobile Testing and Research
Institute (KATRI) are supporting the development of Lv.3 automated vehicle (hereinafter, AV) technology by
constructing an automated driving pilot city (as known as K—City) equipped with total 5 evaluation environments
(urban, motorway, suburban, community road, and autonomous parking facility) which is a test bed exclusively
for AV (2017~2018). An upgrade project is in a progress to materialize harsh environments such as bad
weather (rain, fog, etc.) and reproduction of communication jamming (GPS blocking, etc.) with the purpose of
supporting the development of Lv.4 connected & automated vehicle (hereinafter, CAV) technology (2019~2022).
We intend to proactively establish a national level standard for CAV test—bed and test road requirements,
test method, etc. for establishment of a road map for the construction of the test bed which is being promoted
step by step and analyze and, when required, benchmark the case of China that has announced and is utilizing
it. Through this, we plan to define standardized requirements (evaluation facility, evaluation system, etc.) on the
test bed for the development of Lv.4/4+ CAV technology and utilize the same for the design and construction
of a test bed, establishment of a road map for the construction of a real car—based test environment related to
the support for autonomous driving service substantiation, etc. through provision of an evaluation environment
utilizing K—City, and the establishment of a K—City upgrade strategies, etc.
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Table 1 China’s Standards for AV

Type Standard No. Standard Name
Intelligent and Connected
GB/T XXX vehicles — Field T.estmg
GB/T . methods and requirements
(undefined) ..
for automated driving
functions
Intelligent and Connected
T/CSAE T/CSAE vehicles test field design
125-2020 . .
technical specification
Contents and methods of
T/CMAX field test capability
116—01—2020 | assessment for automated
vehicle
T/CMAX T/CMAX Tlech;ntcalt re.?m;emerits otf .
116—02—201g | closed test site for automate
vehicle
T/CMAX Rotad rigm(rie.m.ents f}(}r 1
1192019 automatic driving vehicle
testing

MN

2. T AT A %

2.1. AsE AJEI=I} A& 75 A% HAE 9
2 9 FARHGB/T XXX)

GB ¥ T3] Svhsold, of
GB9} 344 EFQ) GB/TRE F-Hrh
= A58 AdE| =T} A&F3) 7|5 &
SRl B3 3348 BE(GBT=
AT F9 o g WEE v)s
oI E s YA R(MIT)7F A A
A EF8}7)%9) 93] (SACTCL14) 7} 23

N
O
2

r}m ofy
(i
Sl
2 ox
> o
rr N

o
>‘
i
ok

o & o X

A

i o
_]_1.4

ey
e
rel

Kl
raw 2o

J
rlo

ot
> ol
-

11

m

],
. 9] %

R

N 2L
rlo ol

FL



ol 38

hud

gojo} 4elE A How ot QA HAE AU
59 ek olrh Nk R PARRE HAEAT, B,
HAE B3t 27 52 A8 ok FAN LAk

& e kL ok BE/RAE 4 o, At B
1S Ha ek BeE A
A

ok 33709] AlvH] 2.8 HAISkAL itk AV Q.= SA|
Gk FAFGEEAAZE A2 100m o), A (FAH R
1 TA

2.2. A58 AJEI=T} HAER AT
(T/CSAE 125-2020)

T/CSAEE F= AFs A8 83] 9] wFolrt T/CSAE
125-20202 3 A58 AVE| =7} A Al A gl A
AAstaL FAs A A e s oA F sttt

o] HF2 Table 29} o] §ojoh 49|, HIAE F2 &

2

=1

Table 2 Test Road Environment

Road Content of

. . Content Details
Description | Regulation

No. of  Design speed 60km/h: 500m

Straight lanes, (one—way 1, 3 lane(s))
road effective | * Design speed 100km/h: 500m
length (one—way 1, 3 lane(s))
No. of  (Entrance) Effective length:
lanes, 200m, Radius of curvature:
Access .
road Design 60m
speed: » (Exit) Effective length: 120m,

40km/h Radius of curvature: 60m

Design speed 30km/h: Radius

Round— rgﬁlﬂgmﬁ) 35m, Number of lanes: 2
about of la’nes " | » Design speed 40km/h: Radius
65m, Number of Lanes: 2
 Design speed 20km/h: Ramp
Ramp Ramp, 9%, length 60m
length, etc. | * Design speed 60km/h: Ramp
6%, length 150m
Length and . Tmmgl length: At legst }OOm
. * Blocking of communication
Tunnel outside . . s
blocking signals, sunlight, position

information (GPS)

Rain and mist control system
(length at least 100m)
Lighting simulation (length at
least 500m)

Weather Weather,
and lighting
lighting | environment

Tollgate, | ¢ Regulation for gas stations,
Other bus stop, charging stations, bus stops,
etc. tollgates, etc.
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Table 3 Content of Evaluation and Evaluation Grade

Content of Evaluation

Evaluation Grade

Large
Item

Specialized Items
and Numbers

Ist
Grade
(TD

2nd
Grade
(T2)

3rd
Grade
(T3)

4th
Grade
(T4)

5th
Grade
(T5)

Traffic
Law and
Regulation
Perceiving
and
Observing
Ability

Traffic

. RZ01
signs

v

v

v

Traffic

mark line Rz02

v

v

v

Traffic

light RZ03

Traffic
control | RZ04
hand signal

Control
Ability

Curved

driving ZX01

Refractive
course 7ZX02
driving

Driving on
a road with
double | ZX03
speed
bump

Stopping
and starting | ZX04
on a slope

Driving on
a road with
a limited
width

7X05

Driving on
a road with
a limited
height

7X06

U—turn on
a narrow | ZX07
road

(omitted)
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Table 4 Types of Roads to which Different Tests are applied
depending on the Grade

Evaluation

Road Requirements
Grade a

1) Straight roads, roads with at least 2 lanes
in one direction

T1
2) Cross roads, crosswalks, etc. controlled

by traffic signals

1) Roads conforming to the T1 grade ability
evaluation are included.

- 2) Right—angled curves and curved roads

3) Roads with at least 4 lanes in both
directions

4) Bus stops and bus stations are included.

1) Roads conforming to the T2 grade ability
evaluation are included.

2) Non—powered vehicle mixed roads, main
roads/auxiliary roads, roads with speed
bumps, slopes, tree—lined streets are
included.

13 3) Roads for non—powered vehicles and

exclusive pedestrian roads are included.

4) Turning access roads, sharp curves, and
continuously curved roads are included.

5) At least 1/4 mock clover type interchanges
are included.

1) Roads conforming to the T3 grade ability
evaluation are included.

2) Tunnels, morning/evening reversible lanes,
reversible lanes, etc. are included.

T4 3) Reversible lane driving direction signs,
morning/evening reversible lane caution
signs, etc. are included.

4) Standby section roads, crossroads, etc.
are included.

1) Roads conforming to the T4 grade ability
evaluation are included.

2) The facilities that simulate width limits,
T5 height limits, rainy weathers and misty
weathers are included.

3) The roads that are wet and slippery and
with stagnant water, etc. are included.
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Table 5 Number of applicable test scenarios according to
evaluation grade

T1 54
T2(T1+T2) 74(54+20)
T3(T1+T2+T3) 98(54+20+24)
T4(T1-+T4) 111(54+20+24+13)
T5(T1-++T5) 135(54+20+24+13+24)
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Table 6 Road Requirements for Reliability Test

Equipment Detailed Requirements
Powered Small buses, tricycles, auto—cycle
Vehicles equipment (at least 1 unit)
Non—powered . . .
. Bicycle equipment (at least 1 unit
Vehicles Y aup ( )
Pedestrians and Adults, children, old persons and
Animals animals (at least 1 unit)
Construction Construction zone simulation is
Zones provided.

Table 7 Requirements for Simulation Facility and Equipment
depending on the Grade

Facility Evaluation . .

Type Grade Detailed Requirements
Simulation Setting of a wet road surface
of a wet TS Coefficient of friction: 0.3 or

road surface less, Length: At least 50m
Simulation Installation of rain simulation
of a rain T5 Length: At least 100m,
facility Rainfall: 10~50mm/h
Simulation Installation of mist simulation
of a mist T5 Length: At least 100m, Visible
facility distance: 50~1000m
flmlfilzltllg;l Ts Installation of lighting facility
o a hentmg Direct sunlight: 200~30,0001x
facility
Simulation Simulated gas station facility
of a gas T5 Facility: At least 1 facility, at
station least two lanes
0??2}112?92 Ts Simulated charging station facility
. ang Facility: At least 1 facility
station
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Table 8 Types of Roads to which Different Tests are applied

depending on the Grade

R .
oad Road Requirements
Grade
1) Straight movement, at least 4 lanes in both
directions
2) Low density traffic flow, powered/non—
Rl powered vehicles are separated.
3) Different types of rigid median strips, etc.
are included.
4) Crossroads (curved driving x), signal
controllers, crosswalks
1) R1 type roads are included.
2) At least 4 lanes in both direction, and at
- least two lanes in one direction
3) Right—angled curves, curved roads, etc. are
included.
4) Bus stops, bus stations, etc. are included.
1) R2 type roads are included.
2) Non—powered vehicle mixed roads, rugged
(?? surface) roads
R3 | 3) Two—lane traffic circles, both—direction
5—lane crossroads
4) Exclusive bus lane, exclusive pedestrian roads
5) Tree—lined streets, slopes
1) R3 type roads are included.
2) Buildings or plants are blocking drivers’ view.
3) One—way mixed use roads are included.
R4 4) Road surface such as grating, steel plate,
cement, sand, gravel, etc.
5) Tunnels, morning/evening reversible roads,
interchanges, continuously curved roads, etc.
1) R4 type roads are included.
2) Medium/high density traffic flow, unclear
visibility (buildings, plants)
3) Roads with no traffic sign and traffic mark
R5 . .
lines are included.
4) Roads with fog, rainfall, droppings, etc. are
included.
5) Night driving, driving on a snowy day
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