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< SUMMARY >

O Construction of facilities to reproduce weather conditions(snow, rain, fog) and

road environments(road noise, road lighting, etc.) for evaluating and testing of

road performance and safety

— Design and building of facilities to reproduce weather conditions for road

Purpose & — Construction of facilities to reproduce weather conditions for rain, snow, fog
Contents — Construction of facilities to reproduce for night environment
— Construction of facilities to reproduce for road noise
— Construction of facilities for multi-functional pavements, energy harvesting
— Construction of facilities to reproduce for snow—melting material
— Construction of portable gantry
Establishment of mid/long—term operating plans
Construction of facilities to reproduce weather conditions for road
Facilities to reproduce weather conditions : rain, snow, fog
Results Facilities to reproduce for road noise, night environment, snow—melting material,
tunnel shield
Facilities for multi—-functional pavements, energy harvesting
Empirical testing center : facility control, management
Utilization of empirical test and technical verification facilities to solve the major
problem in the road and transportation
R&D/Policy research : road policy research, development and validation of road
traffic safety performance, test methods/criterialoutputs : policy(standard,
guidelines, manual), technology/products/systems]
Test and certification : certification of test [outputs : test reports, certification
letter]
Expected Application @ Expressway, highway, local road

Contribution

Service area : road infrastructure performance, road safety, vehicle driving safety
(Policy : experimental evaluation) national policy research — design standard,
test/evaluation criteria
(R&D: experimental evaluation) development of road technology alternatives —
technology/products/systems
(Certification system) certification of test
Evaluation and certification of road infrastructure/environmental performance

under the weather and severe conditions on road

Keywords

weather—controlled

highway

performance

performance
evaluation

traffic safety

full-scale test
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ENZE [ mEwy | 1 1 l <WMO Codes Table>
— SYMOP Codes METER Codes G
Ed£L 135400 v ZEE| =3 TsD FuD Table 4680 Table 4678 vee
4] C Clear
AZH# EHEE MEH #1 EM A 0 iz TKm < -HZ < 10Km
=4TE [COME > ZEay 05 HZ 200m < HZ < 1km
| I I | 05 HZ 10m < HZ < 200m, Humidity under 75%
= 10 BR Mist
EAa o Ecr
EH=E [0 = g3 T«D RxD 30 G 10m < FG < 200m, Humidity over 75%
61 R Rain, Light
ANEH #Z2ENEE AEH #2 EN L 62 R Rain, Moderate
s I = 63 +R Rain, Heavy
EHNEE v
= ZEE] | I I | 71 SN Snow, Light
i = 72 SN Snow, Moderate
EM&T (38400 v ZEET 23 TuD Al = T S, P
74 -PL Ice peliets, Light
JHEE 75 PL Ice pellets, Moderate
e — L e
EREEL L ] == [ ]
T ] &= — NS
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wreooss [ | memes [
MEH# BHE
e — - E—
T e B
MNEHZ BE
T e I T —
e e S S—
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%l PG-1500 Precipitation Gauge - x

PG-1500

Precipitation Gauge

Disconnect

Zr42t Graph

2 & (mm/h)

AT

=(%)

o

S}’W’ Version : 0.16.9.20

Log Backup

= Type
;E @ cliding Sum _ | Absolute Sum
TE® ‘Analog @o0~20ma  (a~20mA
10 - 10 || Out-Type | io~5v (1~5v (D~10V
cJ-o Cycle Time
@1iMin | 10Min | 30Min | 60Min
i Measuring Ranges Select
20F 20| @10mm | 20mm  30mm | 50mm

0.0

0.0
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O VTTIOiW-E 7174 B8 AP A oF 3040 A= IPstal o, FoFxrt opd A
=9 AET A

Smart Road Service Description Base Hourly | Options | Total Hourly
Rate rate Rate
Facility Usage - Base  [Control room oversightofsite | & 151 5 151
Rate aCCess, secunty, and option
coordination and cantral
Lighting Specialty lighting system usage 178 | 5 3x
Weather making-fog [Fog/mist production using 546 | & 697
Imre rhead ematters
Weather making -rain |Rain of varying rates from 546 | 8 e97
overhead ematters
Weather making -snowf[Snow of varying rates fram 845 | 5 &gy
overhead ermtters. Dependent
span ambient temperature.
Mote A Applicable Overhead Rate is not included above and must be induded

todeterming actual hourly cost

<% 124> Smart Road UM T § &S AEHAIM ALER

6.2. RIOH®] Proving Ground
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O FHEHG F=4FA, A 7Hsd AFALERZ FARA o, B Aods <t

=
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<O 126> AUMS A AHER HAM

o AdAAE & Eof
O 2013 FEAo] FH FX o GHE A AP Aol JPFH 3 e 20159 9Ll
=33 Ao 2 FlH S (http://www.iihs.org/iths/about-us/vrc)

00m, Zo] 350m, o] oF 30m TFEZ, ¢ 5 olo]7e] WA = Fao| A
2 AUY + AT AU, 1A D ORE 4T 5E FAsel A=

AzE Bol E 4FHPS BHOE TEHHUL.

mlo

29
. By

o[r(

Vehicle Research Center

Crash [RstE and other evahistiong conducted at the Vehicle Research Certar in Rockersville, Wa enfourape auto manfacturers oo make safer
wihicles The instiute's véhice ralings program has hefped condumers pick the best modeis sinoe 1995, Cutsite of automakers” proning grounds
few places in the worid are equipped for the range of tests that we condudt here, With the help of our supporters in the nsurance Industry, we
repefitly sxpandsd the VG 20 we Lah evaludle crash Sviedaite Systems all yadr round, Our $a8 5 1 éhtdursfe Jdaplon &1 Ehe masT eMedtie
e hnplogies

Crash hall

Cranh eyl durmmiesy

Testing labs

Terit tracks and robotics
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6.4. SWRI

7F AAN L

O " "Halx3 AMJdEY 9 94X 3 SwRI(Southwest Research Institute)= 1947\ d AH= A+
ol A <F 2,700 o] &

ot e AT AdEY LA SR Hlge Ryl
O A 8007 2] A-HbAl 18-S Hfsta om, SwRIS| &2 st FolA /HEs=

7]
% st AH¢)e] =742 71w (Bridging the valley of Death) &3S ©@33tal §

1o

O E3] AA 6,500/ ==2AE = Commercial F&°] 2F 4,000/M=Z 63% AEE XA st
om, SWRI &9 AP v AR #AHo] 55%, Commercial H&H o] 45%0.2 &4 =,
(20159 12¢€ 71

O UlF A7 Z2AEE 20159 71 19470, oF 8691<4$ 7.2M) 3 F4.

@AY FR

O Off Road 7% : 200ac(=809,371ni, °F 24.4

O On Road Test-Bed 7+% : 1.8km (E}¥38 E

%)
EH
O 9% 2543 A4(F 100m) =3

-

200 ac (80ha) Off-Road Tactical Range

=1mi {1.8km) oval automotive test track

wisignalized intersection and ramps
Urban Environment

<2l 128> SwRI Vehicle Test-Bed(&EX:&2E 1XI2)
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O SWRI A& AFxb A2

- 19973 2E FAAEA 5 A%y AEx A 2= (ntelligent Vehicle System) 7123 ##
H R&D ATE FH3taL A=.(FA of 304 ] AAYo| ZF
- A5@ AHEA ALES oF $40Me] o F-

e AT w2AEES Syt 9
of= <19 1293} 7.
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*Unmanned Systems Connected Vehicle

= MARTIIRED " Crmnefur DSRC YAD Interoparabaity Testmg
= CENP SWaP Reduction ot Test Apparadies. Divvaloprnant
= DR Small Und Mobility Enhancoment Technoloogy = ASD Infemparabilety Tesling
(SURMET) L] RS0 Desiga and Dewvslopiment
B Paroepison {Madensd, PedesinanVehecie " WY SDOT WVabso SV Frogram
ﬁf:-'ﬁff.:"rﬁﬁ'ﬂﬂ“ﬁ?:?ﬁ;f“"" Rl *  CVISH (T and Alosk)
Farcaphan for Humanitanan Dawmning = ldimg Reduction

ARG Geslure Racogndion ol NG
WORLAD | Megative CHrstacke Morking and
Dt tion)
= RANGER (Robotic futonomois Movigabon with
GPS Enhancemant and Replacamant |
& Mayy SEIR Absolule | ocal@alon
= iamountod Soldior Aulonomy Toods (D29SAT)
= Commorcial Trock Aolo-gilol

L]
«  Mavy SBIR Natural Languags for UGYS Trnflic Sysioem Modeling ( Radiclogscal Spelis)
-

Cooperative Systems

- Coaparaine Cnss ConbiolPlalsonmg

L] Coopaiaive Sansol Shanng Systom

- Cooparntve Convoy Syslom

= Lisanp Siatecally Mounted Loser Soannars For
Siuntional Avmanendss of Cormglex
Transporateon Enviionmians

L] Commadcial Trick Plalconng Syslam

=Active Safety

- Podestron 1D, Classificalson, Tracksng, and Falloweng
- Oibealacie Warneng Actna Saleby Syslam
= Inlorsoction Mavsgntlon Behavsors for Aulonomous Yohcias

<2 129> Intelligent Vehicle System Project Portfolio(EX:&2&E 1X=)

(O Unmanned Systems Technology
- 20063 -] MARTI(Mobile Autonomous Robotics Technology Initiative)e} ##HH AFE

sl Ao

<
T

- E3], 2008 15th ITS World CongressollAl el stz A 443 253 253t

(Autonomous Vehicle)E w&-olA 5E8S 33
- 22 g exrro g3o] 7Hed 8719 o€ Aed AT FHEFS MESA+=
- SWRI®] A&d A 7l &5 Z2 5o A7F AlA 9] o] &, GPSolA o&shA]
= A F971E, EE A gAY d T EAS VMo E2d EYE, st=E
AZE JEE g53F
(O UGV Perception Technology

&

it

- SWRI Y& A Zz2AEeZ /pgde dE 23 EHMulti-spectral) 7]8Fe] FAF Q47| &S

Hfskal s

- 53], "= H FHAA udd SACAA JIY Ted HZzE
Hyper-spectral dlo]EHlo] 2= AAZtO 2 F4S EF

- A& dolguo) 27t AR wel Deep Learning 7]1&S o] &3k

o] o

2=k
O UGV Localization Technology
- A%d A5H4E AP A Z9)(Localization) F1EL FHE YT BE AWAAY =

AN AN R AT AAE AT AN 2R, AT R AN FRE AT A2 A%

- TS 59 AlA (GPS, AHRS/IMU, Fiber Optic Gyro, WheelEncoders, Magnetic Compass)
3]

1A Al A (Mono/Stereo Cameras, LaserScanners)S =3 &8 4+ J&= 7|&S

O Unmanned Air Systems

- RAFFA 2 BAG LIZAE F ATAL/NEATUC] BYL ShAoktE REe

Lone Star UASS ¥3to 2 wmlAwtstg=et g4 4335}
2ot J9 A|2Hl, 74 84 7

_‘_—l_LE /\Egzo]

oy
1o
i)
[>
{rmt
He,
[40
olN
N



(O Connected/Cooperative System Technology

- AFA R 2o FHBHAA AA dolE T4 ATF FP5n gor, ot A
A5 14 HOlEE RYA B OE AFANA AP e 2T £ 9
g0 INRIASH 5 A754L B3] S48 £48 v U8,

t
[kl

2. 71e &

=
o "1 O

O SWRIE 7|2 oz2 AFAAE &

Z] 3 HAIAEE g AL F, APAETES &8
F AEE NHEBE)E] BRosE #8 AFAAS YA &8 UL,
6.5. M-City
7} AL
O M-Cityx= vl= vAlA & ATEHA Yol AE&F3Y AFxte] 54 S Exoz 7=
H A
O AIAANAE Yoll= A4 A9 e T284S =5ty A5 A7) gUd =23
Aol A Fdo] 7153 ASE AFE AT £ AEE FH S LA

Range of Roadside
Staticnary Signage, Lighting and g%
& Mechanized Traffle Control Devices =g
Pedestrians

Connectod Vehicle
Wireless, Roadside

Wide Varlety of
Rapositionable
S I o o o Obstacles
Equipmant _‘— ——— - |
o ARe 1% o 3
AN, T -u"
‘;‘1\, g . o

i

ol

1
Repositionabie

uilding Facades B

Wide Range of Simpla

and Complax

Roadwry Geomelry

Stationary and
Connected vehicles Meachanized Blcycles

- - -
TRANSFORMATION CENTER |
UNITENSETT (0 MIIHAN

<32 130> M-Citye| THER MEAIM 4T
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