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Trucking
PORT MONTREAL PORTal

DASHBOARD  ABOUT THE TRUCKING PORTAL FAQ CONTACT US LOGIN FRANCAIS

January 11, 2018 11:07 PM
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Vehicle Identification with Artificial Intelligence (Al)

Big Data
Platform

Traditionally vehicle is identified through RFID or video based license plate

recagnition, which is challenged if the RFID tag or the plate number is physically

malfunctioned. Deep learning (OP) enables a deeper level of identification through
identifying unique features of vehicles. Data of vehicle features is collected for
developing an intelligent identification model, which is trained, tested and verified g
iteratively based on DP algorithms and a large quantity of data until meeting a

defined success rate.

Genvict is applying the Al vehicle identification technology in wide ITS areas

including ETC, smart parking, EV| and traffic management.

Smart On-/0ff-street Parking

o Automatic identification of parking spaces

Automatic identification of occupation status

Identification of vehicle type, brand and a specific vehicle itself
Virtual loops

Video and radio based vehicle positioning

Driver's behavior analysis

Parking guidance and car-fetching guidance

Full automation of fare collection

Electronic Toll Collection

Detection of vehicle type, brand and a specific vehicle itself
Video and radio based vehicle positioning

Driver's behavior analysis

Identification of a vehicle without Onboard Unit (DBL)
Identification of a vehicle with wrong OBU device
Identification of vehicles escaping fees via switching cards

Cloud computing/”

37') Ve o ) 7 f
Decplearnng | - )Emmmg( ) \ /i

Intelligent
Roadside Unit

Model training '\ y / \ )
\\?Ef J (e(hnology\\le/J// o %
Deep Evolution Deep Processing
Cloud Unit

Ii)l/ect feature data of vehicles

L Select DP algorithm

\4

L Train the model I
\4

L Test and verify the model —l

v

Deploy the model

Use the model

Traffic control and \
management

o |dentification of vehicles
with blinded or faked
number plates

Travel time estimation
Accident analysis

Privacy protection
Enforcement

Multi-source infarmation

merging

[&3-24 ALFE IR B (M5 B B
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Intelligent Roadside Linit
for ETC and off-street parking

i)

Intelligent Roadside Linit

for on-street parking

Intelligent Roadside Linit

for traffic control and management

° ey ®
GENVICT
smarter mobility, easier life

12/F Tsinghua High-tech Park,
Nanshan, Shenzhen, China

Web: www.genvict.com/en

Tel- +86-136-0962-1322 Mr Neo Zhang
Fmail- overseasbusiness@qenvict com

A global solution provider to
intelligent transport system
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EcoTrafiX™ is a web based integrated traffic and transportation
management solution supporting the coordination of manage-
ment strategies to optimize mobility, improve travel time
reliability and safety as well as reduce vehicle fuel use and
GHG emissions.

The EcoTrafiX™ Suite can be tailored to meet your agency’s
needs and budget. There are three basic products which can
be configured for City and for Highway applications:

EcoTrafiX™ Command - entry level traffic signal control
system and for ITS device control

EcoTrafiX™ Expert — including adaptive traffic control,
decision support system, weather alerts, event management,
traffic prediction;

EcoTrafiX™ Mobility - multi-agency collaboration multi-
modal event management and coordination, traveler
information, and data fusion.

Select the product and add the modules you need. EcoTrafiX™
is the right software solution for every agency.

Finally - a Software Application that is easy

to deploy and to maintain.

Ease of integration is a key aspect of the EcolrafiX™ product.
EcoTrafiX™ is built using a web services oriented architecture
(SOA), including an enterprise service bus (ESB), combined
with modern database design and data interface techniques
such as Extract Transform- Load (ETL). The information and
communication technology (ICT) infrastructure upon which
EcoTrafiX™ is built allows for a very cost effective and easy to
maintain application deployment because everything is
maintained on the server. There are no client applications to
patch and update. EcoTrafiX™ can be deployed on customer
premises or as a hosted application.

Unequalied list of supported devices.

EcoTlrafiX™ is agnostic to hardware or devices such as traffic
controllers, meaning there are no dependencies on a parti-
cular brand or model; all types of devices can be integrated
for monitoring command and control — both NTCIP and
proprietary protocols. This wide range of device integration
capabilities allow highly flexible and modular evolution of
installed systems to support legacy systems, while adding
newer features, devices and subsystems with no dependency
on a particular brand or model.

EcoTrafiXTM boosts operational efficiency.
EcoTrafiX™ software is the result of 30 years of experience
across all aspects of transportation. We have combined our
trusted expertise with the best of new technology to maximize
the functionality and usability of this software suite to support
transportation management and operational efficiency

Traffic indexes r mmcerss rwere 10,781,400 vevar 35,893,298,119
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Advanced event management tools to improve
coordination, agency response times and safety.
EcolrafiX™ includes advanced features for event management
and responses. The solution combines data fusion and analytics
with alarm management and incident detection. Proactive
transportation management is now possible, allowing faster
event detection, response, clearance and recovery.

Weather responsive transportation management strategies
are enabled by built-in interfaces for real-time and predictive
weather data.

EcoTlrafiX™ leverages the geo-spatial map-centric operations
to locate and associate incident response resources, such as
CCTV, DMS and service patrol trucks improving incident
response and clearance activities.

Situational awareness for informed decisions.

EcoTrafiX™ is designed to capture, aggregate, and archive all

data, status and alarms presenting a common operational view
which each operator and stakeholder can tailor to its need and
area of responsibility.

Traffic conditions are monitored continually, feeding dynamic

map displays and visualizations. Monitoring of field devices
and equipment provide live status and real-time data.

Decision support system.

EcoTrafiX™ includes a Decision Support System (DSS) to help
make quick decisions about alternative responses and find
the best fit for the situation. DSS functions include selection
rules based on your agency’s standard operating policies &
procedures (SOPs). The DSS and response plan selection is
user-configurable to allow for full automation of some or all
functions or require manual confirmation of all system responses.

Reporting and dashboards.

EcoTrafiX™ uses its real-time and historical content for dash-
board displays and generation of performance measurement
reports. A predetermined set of dashboards and canned re-
ports are available as well as the tools and templates required
for user customizable reports. Creating your own reports has
never been so easy, and publishing them in PDF, XLS or web
formats opens wide options for dissemination within the
agency or even to external users.

EcolrafiXTM has been designed to monitor, command and control all your ITS and traffic control devices & systems.
EcolrafiXTM enables the optimization of traffic flow for higher efficiency, safety sustainability.
The flexibility of the EcoTrafiXTM solution will support your operations today and adapt to future technology changes.

Technical features.

Standards compliance
NTCIP base protocols & standards including device &
object protocols
C2C data exchange standards (1-way or 2-way; TMDD
conformant), XML/SOAP; REST

Device compatibility
Extensive list of compatible and tested devices using
NTCIP & proprietary protocols, including:
Traffic signal controllers - NEMA, Type 170, 2070 and
ATC versions
Dynamic message signs
Changeable speed limit signs
CCTV cameras and video management subsystems
Traffic sensor systems (in-pavement, non-intrusive, video)
Parking sensors
Environmental sensor systems(RWIS)
Ramp metering controllers
Air quality stations
Machine vision incident detection

Center to Field Communications
All communications media supported, configurable to meet
device requirements:

Configurable polling rates

| P over Ethernet

Direct wire-line

POTS dial-up

Wireless: cellular dial-up, IP via GPRS/UMTS, CDMA

| P/TCP or UDP

RS232 / RS422 asynchronous

Software architecture
Web Services Oriented Architecture (SOA)
Browser-based GUI
Enterprise Service Bus (ESB)
.NET/Java programming
Extract-Transform-Load data interfaces

Computer / Operating System architecture
Windows and/or Linux servers (physical or virtual)
Virtual Environments (VMware)

ICT system health monitoring & notification (NAGIOS /
ZABBIX)
Bl Reporting / Dashboards
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® ARIB Standard l ITS Info-communications Forum Guideline
@/l 700 MHz Band Intelligent Transport Systems related @B 76 GHz / 78 GHz Band Radar related
® /M 5.8 GHz Band Dedicated Short Range Communications (OSRC) related ~ @./# Other

Established in 2016
EWRC-011 700MHz Band Intelligent Transport Systems

-Test Items and Conditions for Mobile Station Interoperability Verification Guideline Ver. 1.1

Established in 2015

®ARIB STD-T48 Millimeter-Wave Radar Equipment for Specified Low Power Radio Station Ver. 2.2 (*1)

Established in 2014

BRC-013 700MHz Band Intelligent Transport Systems
- Experimental Guideline for Inter-Vehicle Communication Messages Ver. 1.0
BRC-012 700MHz Band Intelligent Transport Systems - Raodside-to-Roadside Communications Ver. 1.0

Established in 2013
®ARIB STD-T109 700MHz Band Intelligent Transport Systems Ver. 1.2
BRC-009 Security Guideline for Driver Assistance Communications System Ver. 1.2
WRC-005 Experimental Guideline for Inter-Vehicle Communications System Using 5.8 GHz-Band Ver. 2.0 (*1)
« Participation in ITS World Congress Tokyo 2013

Established in 2012
®ARIBSTD-T111 79 GHz Band High-Resolution Radar Ver. 1.0
®ARIB STD-T110 Dedicated Short-Range Communication (DSRC) Basic Application Interface Ver. 1.0
®ARIB STD-T109 700MHz Band Intelligent Transport Systems Ver. 1.1 (*2)

BRC-011 700MHz Band Intelligent Transport Systems

- Test Items and Conditions for Mobile Station Interoperability Verification Guideline Ver. 1.0
HRC-010 700MHz Band Intelligent Transport Systems - Extended Functions Guideline Ver. 1.0
WRC-009 Security Guideline for Driver Assistance Communications System Ver. 1.1

®ARIB STD-T108 700MHz Band Intelligent Transport Systems Ver 1.0 (*2)
Established in 2011

BRC-004 DSRC Basic Application Interfaces Specification Guideline Ver. 1.2 1
MRC-009 Security Guideline for Driver Assistance Communications System Ver. 1.0 (*1) |
BRC-008 Operation Management Guideline for Driver Assistance Communications System Ver. 1.0
Established in 2009 -
WRC-007 Technical Report on Frequency Sharing Conditions for Vehicle Communications System (*1)
using 700 MHz-Band and Adjacent Systems Ver. 1.0
BRC-006 Experimental Guideline for Vehicle Communications System using 700 MHz-Band Ver. 1.0

Established in 2008
®ARIB STD-T75 Dedicated Short-Range Communication System Ver. 1.5 (*1)

+ Joint testing with Ministry of Internal Affairs and Communications and Ministry of Land, Infrastructure,
Transport and Tourism (participation in large-scale verification tests in Tsukuba and Odaiba)

Established in 2007
®ARIB STD-TB8 DSRC Application Sub-Layer Ver. 1.1 (*1)
®ARIB STD-T75 Dedicated Short-Range Communication System Ver. 1.4 (*1)

ERC-005 Experimental Guideline for Inter-Vehicle Communications System Using 5.8 GHz-Band Ver. 1.0 (*1)
ERC-004 DSRC Basic Application Interfaces Specification Guideline Ver. 1.1

Established in 2006
BRC-001 POIX_EX Location Information Expression Format Ver. 2.1 (*1)

Established in 1999 - 2005
®ARIB STD-T48  Millimeter-Wave Radar Equipment for Specified Low Power Radio Station Ver. 2.1
®ARIB STD-T75 Dedicated Short-Range Communication System Ver. 1.3 (*1) |
BRC-004 DSRC Basic Application Interfaces Specification Guideline Ver. 1.0 (*1) |
®ARIB STD-T88 DSRC Application Sub-Layer Ver. 1.0
®ARIB STD-T75 Dedicated Short-Range Communication System Ver. 1.0, Ver. 1.1, Ver. 1.2 (2)
®ARIB STD-T55  Dedicated Short Range Communication for Transport Infarmation and Control Systems Ver. 1.2, Ver, 2.0 (*1)

ERC-003 Guideline for Installing DSRC Roadside Units Ver. 1.0 (*1)
HRC-002 Guideline for DSRC Credit Settlement Ver. 1.0 (*1)
WRC-001 POIX_EX Location Information Expression Format Ver. 1.0, Ver. 2.0

+ Participation in ITS World Congress Nagoya 2004

July 1989 ITS Info-communications Forum established

The ARIB Standards (STD-Txxx) and ITS Info-communications Forum Guidelines (RG-xxx) can be found at the URLs indicated below
STD-Txxx : http://www.arib.or.jp/english/html/overview/st_ej.html RC-xxx : http://www.itsforum.gr.jp/Public/Eguideline/index.htmi
*1 This version is not published in English ~ *2 Refer to the latest version
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Connected Services Using a Wireless
Communicating Drive Recorder

HOutline
@ Drive r:corder video is ¢
: ontinuously uploaded to the T
o i Oyota Big Data Center (cloud-based) in real time.
- Imigeby::ogniﬁon Iatats expecud to be collected and stored by the end of December 2017,
9y is used to g high-precision traffic information.

M Data Collection Status

; g;_h!{mberpfws equipped with Translog Onboard Devices: ;,i,,
February 6 - December 31, 2017 "
=y * Sl monihs for eadh vehicle
® Collected data: front video, vehicle CAN data
® Data generation volume: 15 GB/day per vehicle
e from the field test: 1.35 petabytes

M Service Examples
® Provide Information related to
“real-time street conditions”

Gma"l @ Generate dynamic map Information

vide traffic Information on a single fane basis [ “Under 1
.fs':ﬁ.a“m tphones, vehich -,»_.l
N10:24 0

® v;—m'! b <
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Tdinsight Do Copiure Station
recifications:
DIN rail mount enclosure 75 %5
Embedded controller 1 ¥/ N/
Classic Bluetooth, WiFi and Bluetooth LAP
scanning
iBeacon broadcasting v :
Ompnia detection board i pture Station
3G modem interface board “ Standard Capture Station
9-32VDC power supply
Bluetooth, Wifi, Omnia and 3G

troducing the Addinsight Omnia module that gives you
10% more unique detections than traditional Bluetooth
anners. Omnia can detect undiscoverable Bluetooth
vices such as smartphones that cannot be detected by
iditional Bluetooth scanners, giving you exceptional

ta resolution.

ice: Contact SAGE Automation

SEACTON: S 1ot (1 lese SArE AR TOR 2 | PSSR i

> Addinsight 3G Bluetooth Capture Station, plus:
Addinsight Digimesh board
Optional: Bluetooth, 3G and Digimesh antenna supply

Some solutions require a Wide Area Network communications protocol.

In these cases we offer the 3G Bluetooth Capture Station with a long range WAN
capability. This enables use of mesh or point-to-point (P2P) links.
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SWIFTGATE SOLUTION OVERVIEW

SwiftGate is the Versilis automated gate solution
specifically designed for highway traffic control
operations. Various types of gates, such as the
Horizontal HSG-18CW, fall under the SwiftGate
umbrella, as they all share the same design key
features and communication technology. Whether
the gates are vertical or horizontal, short or long,
Versilis has kept the same objectives in the design
of each SwiftGate product: Motorist Safety, Ease of
Integration and Operational Efficiency.

HSG-18CW OVERVIEW

The HSG-18CW pivots horizontally and offers
increased visibility using a high surface of reflective
material and LED lighting. The gate arm’s unique
design provides strength, flexibility and durability.
Manufactured with corrosion resistant materials,
the HSG-18CW is designed to withstand harsh
roadside conditions and weather environments.

Operation and integration is made easy with the
Versilis communication hardware which offers
different communication options to allow gates
to be operated, monitored, and sequenced, locally
and remotely.

APPLICATIONS

* Express lane access ramp control

« Reversible lane access control

* Tunnel/Bridge emergency closure

« Event traffic management

* On-ramp and off-ramp control

* Median crossover management

» Work zone repetitive lane closures

» Other similar access control applications

PRODUCT SHEET

HSG-18CW

HORIZONTAL SWIFTGATE CRASHWORTHY (18")

HSG-18CW OPERATION

The HSG-18CW includes the necessary Versilis
Control Unit to receive and execute commands.

A system application may include one or many
gate modules which can be activated individually,
in sequence, in groups or as part of an overall
solution that brings together various traffic devices.
Different communication interface options allow
gates to be controlled and monitored from a Traffic
Management Center. For on-site operation and
maintenance, a radio frequency (RF) handheld
remote control is also available.

Temporary workzone applications use solar energy
to charge gate batteries. For ease of installation and
relocation, no power or communication wiring is
required for these applications.

HSG-18CW ARM

The HSG-18CW arm is built with easily replaceable
high density polyethylene sections. The HSG-18CW
is crash tested to NCHRP 350 requirements. The
gate arm'’s ribcage design offers maximum visibility
and reflectivity using an increased flat surface of
high intensity retroreflective sheeting, more than
double the surface of typical highway gates. A large
flexible polycarbonate chevron sign with flashing
LED lighting installed on the gate arm's extremity
closest to the traffic provides a clear and visible
message to motorists that the access is closed. The
chevron sign increases the overall visibility of the
gate and protects the gate arm from nuisance hits.
In the event of an impact, a shear pin mechanism
allows the gate arm to swing out and minimize
damage to the gate. A safety latch is provided to
lock the impacted gate arm and prevent the arm

from swinging back.

?‘ VERSILIS inc

Contact Information: 1-844-837-7454 | info@versilis.com | www.versilis.com
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PRODUCT SHEET

TECHNICAL FEATURES
PHYSICAL ELECTRICAL
« Gate length available from 2" to 18"in 1" = Works on Battery (12Vdc) (AGM)
increments * Charger Input can be a Solar Panel or an
= Pivoting range of 90 degrees (horizontal) external Power Supply
* Deployment or retraction time: typically « Typical External Power Supply Consumption:
23 seconds 0.6 A at 120V AC or 0.3 A at 230V AC
* Arm: high density polyethylene sections MOTORISATION
$V4V.'ttz f;ge)rglass Inserts farpgatearionpthe = Weather proof electrical linear actuator

* Mechanical overload protection

= Narrow base support frame footprint
* Hand crank manual override

= Wind load: see wind secifications for details
= Crash tested to NCHRP350 CONTROL OPTIONS

REFLECTIVITY Ability to mix and match control options for added

operational flexibility and redund ]
» Warning Gate retroreflective sheeting surface: PEF ¥ Gl

80 in? per linear feet Remote Control options using:
» Chevron panel retroreflective sheeting surface: * Versilis Commander for NTCIP and WEB access
390 in? over Ethernet
» Retroreflective sheeting colors and grade: * PLC using dry contacts
as specified by project requirements Local control options using:
* Red flashing Gate Led arrow mounted on « Versilis Handheld remote control
chevron panel » Push-buttons

44 5/8"

BASE C.B. TOP
PLATE WIDT
13 172" MIN 12"

ABOUT VERSILIS, INC.

Versilis takes pride in developing quality innovations and Constantly following the latest developments in highway g
providing exceptional service. Everything we do is governed safety, Versilis offers innovative solutions to the industry. 9
by three principals: quality, safety and efficiency. 8
{’ VERSILIS inc Contact Information: 1-844-837-7454 | info@versilis.com | www.versilis.com

[E3-37 &R IE B AN I RS ROTEE T

38



(t) HEAETERGS
IR BLIE R P AR i (EAVARAS > bR T AN IRSN > RyoR( AR (P2 28)
HIFRRE - A REERRE BT —fHZincFive A FIBHE Al SR e el
Bt WECEMIRUAETER A - BAEMRIRE - HIVEXR R > 2P
— TR Ry PV AT FE ARIBAS G Z (38 - JRENPAE E (F 2z > 40 N IE] -

SRS
[&3-38 AE=E IR A A A G (A=

UV B LRE
BreEriiinEmbloh » RN SR EHEAINVE R ACERE - [ESE
NeHH
1. i
RERETEIESHEAR L KERAEGEHSEEHE - %
HATER RSB FIE NIV R E » A EAVIAIREACE SR RS Y
RETER > BERRETEK > (R ERELZAE 5 U R B - WHeRs S o] e i 22 R
EENERSH > HEEMEEA(ESE > aJ BN mE fIE 2
% o

39



[[3-40 SEEAERS R E)

40



2. RCEER
SR EEEARE P REM A ZEIIEAER - AR
fbENIN S > LS REAEE T -

[E3-41 S Z SRR

SERE LHYEEERME 7 - B I REREAN MR - A R ER
1 - —BEROP i R ERIIREE A SR E] > I R E A _ERY 2
%

41



[E3-42 EEEEM ISR

Wy

ol 3 iy "‘.\ gl ‘\'
[E]3-43 TEENER YR

42



-~ 58
—)

FESH AR

=)

2B

=N

B RE
R R 5/ & (ITS-Taiwan) EEIR AL SSAH BN EIAG > MR ET 3K
REEICTHMHET REESEILRME S - GaFEINIHEHA 808 AL
REG » NEEREEZE > RIS RIS A -
SRR E —HE ZEH B ER GEFHR022F- H RS £ - B
MREHERGIETMEITT R ~ ITS-Taiwanfh &y B S GEE A 5] Rk B 488K
H)E PG - RECE TP —ITSH IR GFHVESAELL - S555KH722018

|

e | e L] o B
or RO T AR

— R Bl i

[E3-44 SEITSHEREI G

BERAKE > ITS- Taiwan /S SRR » B SENOBERER SR
WAITSHIBSARE - EE A LB - EBATIETCAY: - TR A SR
SRRERDS » SRR -

AT 2 AR RN RIS E R RN A a & e B L
SFHEHETANIS » R BRSO A  SRTA R R
VA AR - AT o SR R T R - R
H9FEL RIS A FIA - 1 - o B SRR R S B B
PR - B AT -

43



[B]3-45 ITS & &aE
[ O

CECI Engineering -
Consultants, Inc., Taiwan

CECI

v

[E3-46 EAtHRR N FIM L SRR MR B LI AR RS R &R

44



[
o
~
9
E —
il
>R
Al
—
I
At
Rt
i
jnfs3
=
O
T
‘Ztm =
=N .
(_/)h f
SRl |
g
5
HH
4
<m
@j
5
=
i
EJ‘/\J?
wm
B
i
=l
Bt

[]3-48  thEig /N B A B [ 5 2 Py o 2 iy 0 0 e (] o o S ) R T B AR 2 2 R O
FEFIZIRE -

45



(=) &8
BIEHBUTFA AT M A g > BEERIER 2 NS S ~ RS
HEEMES N EH B EESEE (1TS World Congress Hall of Local Government
Award) > FIE LB AR B B e -

v, &

[&3-44 BICTHMEITRAFIEFATMFTE G4 N T BUF A%

46



= RINE Lok

e

|l

(—) ITSHAFFHERESK > AMSER R > FRIEARLER ~ 5~ BN 5
FINEREE| R IR A 281 B RITSE A e R avtEss -
BARZEAGE T A ER - BRAREAATE & EAVEE &

(Z) FEFEBER - WwoCER - BYE i8S EE) - WELSE - B A
BXOR » 1] T AR BITS 3 2 (5T R AERART - A3 R 2% - 1]
st —EIEE R EERER AR OMFE - Fle @ BREECR) Kl
S35 BMEIERET BRI A BZEE B EE A EARTHRR -

(=) HWREGTET R T T —HREGHIEE ) « BEEE 20T (Next
Generation Integrated Mobility: Driving Smart Cities ) | > fEIF - FiEEE A
BROM » WA A  REUE T - ALEEREEERRR S - %

SRR 2GR AT > D TiE — (BB S > ARSI AR
B -
(1Y) ARIEREESERF AL 0 ~ A2SANEEETCUNER 24 » P LB H R amfE R

SERERE ~ SOEE AR RS S B AR I % ~ ETCRE T (ESRAIE - /)
EE B ATRIAVARTS - ABIHV LAY - & BN SR
= AR > ATRAFHES AR -

B

(—) KR AHA O SOTNHRESER 2NN SR AR EENER - &
EFREY - BRNINNERE2E0E @0 EE XA RERE S
TR > SRR SRR R - s A/ MER R RE 3 IHE - TR
FEESNEFTHIBER - WAH G AR » EERAACEELERTTIIZ T > 7T ERHL
e S EAEAE RSN - I H AR FAR SN n IR KR A S fEEmASs
KA EBAEITS B A RE R -

(=) DUEZIRNFEERS] AEEIR—a B - ARG R m il
IR 28 HED MEEADEZ NBSH > ERITSHEBA R A -
AR - BIAE R » SR ARACEEE T A - o] R ARSI
HEIA & - HEITSH#EBEACE - EAMERIATE » FRALIEEHANE
Sk > NN RIS SCGEEE A B - AR B TR LIS ST 5% - &
BRI EEBHIHED) -

(=) HEREE2TIFHR022FMHFREG LIHE - SREAUS > BN A FER R E
BhEEL ~ Fiflo 2R - BUE R FMELTE - B IR PG R
JirE B G EIRASHEITS  HHYRER

47



