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ACTIVE-AURORA Project Eﬁ-l-

r Smart Trasspoctation

Centre ful

o Project Title: An infrastructure to build a network
of wireless communication test beds for
multimodal transportation to promote
commercialization and innovation, and advance
education and training in the Asia-Pacific Gateway

o University of Alberta: ACTIVE - Alberta
Cooperative Transportation Infrastructure and
Vehicular Environment

o University of British Columbia: AURORA -
AUtomotive testbed for Reconfigurable and
Optimized Radio Access
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History of ACTIVE-AURORA Eﬁ-l-

O Sponsorship

= Infrastructure Project with support from Transport
Canada, Alberta Transportation and City of Edmonton

o Project Time line

= 2012 Mar 5 - Initial discussion, project team formed
2012 Nov 8 - Official proposal submission
2013 Sep 3 - Official approval
2014 Apr 1 - Agreements officially signed
2014 Oct 22 - ACTIVE-AURORA project official launch
2016 Sep 16 - Milestone of full operation in ACTIVE
2017 Sep 30 - full operation in ACTIVE-AURORA
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Connected Vehicle (DSRC) Environment ES‘-
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ACTIVE Test Bed Coverage ESI-

O 30 RSEs installed, 60
kilometers coverage
O City of Edmonton

= 109 St and
Saskatchewan Drive

= Whitemud Drive (10)

= 23 Avenue Arterial
Corridor (13)

O Alberta

. = < \ : " . ;:‘;)‘\ — ks _: :
Transportation -  xo oo

= Anthony Henday
Drive (6)




ACTIVE Installation Process ESI-

“ewtre for Bemart Tr

O Scope & Designs a TC Finance Process Audit
: one.

o Stantec engaged for:
= PM, Electrical Design

o City of Edmonton
= Revising Electrical Designs
= Procured Switch for testing

o Installation Contractor
selection going to RFP

o Wireless backhaul modem in
testing

o Received Developmental
Radio Licenses

o CSA Exemption acceptance




General Data Flow within CV Eil-
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Cellular Network ES‘-

ACTIVE Test Bed
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Cellular Phone Data Analytics
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O Cell Towers Distribution in Alberta

Alberta

City of Edmonton
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Edmonton Based Trip A& P [:ST
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Application 1 — Signal Priority Control ESI-
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Application 1 — Signal Priority Control ES‘-

“ewtre for Bemart Tr
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o Transit Signal Priority Control

= This project will demonstrate the application of the
distributed, active TSP system along a 4.5 km-long corridor
and one intersection on campus that will fully realize the
connected vehicle technology based wireless
communications among transit buses and traffic signal.

)

Equipped Vehicles TSP Corridor

on Corridor Roadside
On Board Road Side
Equipment TSP Messages Equipment
— Sets -
Priority » Priority
Request Request
Generator Server
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Sets

\ 4 Traffic Management Center
. Signal Signal Monitoring
Traffic Signal Interconnec t >
Controller Master TMC System

i Controller €—— ini
(Coordinator) Signal Configuration Administrator




Application 1 ES‘-

0 o —.

o Evaluate the performance of several TSP
strategies on four corridors in the City of
Edmonton

o Passive, Active and Adaptive
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RSE and OBE Interface

Cal

Centre for Smant Trasspoctation

T 00 00 00 00 00
</wvehiclabData>

</gignalBeque rtMags

Tt

Mase 1, ftate 3, Tise 0, Comtroller Time 0, remalning?ine 0

Mase 2, State ), Tiss 5, Controller Time %0, remainingTine 0

Mase 3, State ), Tise 0, Controller Tise 0, resalningTine 0

Mass 4, Btate i, Tise 0, Controller Time 0, remainingTios 0

Phase 3, ftate 3, Tiee 0, Controller Tiem 0, remaining?ine 0

Mase &, State 3, Time 5, Controller Tiss 30, remalningtise 0

thame 1, State 3, Time 3, Controller Tise 340, remainingtises 0
Phase 4, Stats 1, Time 0, Contralinr Tise 0, remalningTise 0

Fie-enption: Presmptitate J, presmptihase §, desiredihase 0§, lastihase 00

Roading 00 inforsatios....

REE Gr9 Data

Time! 1201326601,000, GPovime: ~35000.0, Lat: -3000,0000000, Lon: -5000. 0000000
Alt 500€.0, course: ~5000, speed, ~3000.00

Mructure successfully encoded 7

DARC measage Transmitted 05004 Deop 000 s N

FELSA I mAWE FACEWE TEPOWST® 13, Tateindes=] Packit Wo =01230

Raceived Dlgnal Reguest Messase. Hesane coune 339

<dignalleguastisg»
aAng e slgualisquestiessage/></magll>
MegCnt»222«</magCnt>

cisqeant»
CAd>ide/ 1>
Eypex</type>
requast>

om0 Nervice>»

ur»d</ hours

ainute>Oc/ninute»

second> S«</ second»
endOfServica>»
vallicleaVIin

</id>

ve 1%
vehicleData>

ar o COERCTA T T R ™ FFIree e

M EF T Yrrrec 1 6c 70 7r 07 01 BC 70 01 P
Fr 00 00 00 00 of

</wehiclelata>»

SignalibequestMag>

¥

AR A NN ENNEY |

0]=1¥

o
Bassage Transmitted #1104 Drop #04 lan 20
ived mINF Packet tapowsr= 135, ratelndexs) Pecikat Mo ~410%
Aved Slgnal Begquest Messege, Messge count §

PAT>
MagIlr<eignal FhaseAnd? iningiessage/ ></negl>
<intersections>

</intarsections>
/>

ived soignal Fhase and Timing Messsge, Nesage ID 1)

P>
AsgIlr<aignalihaseAndTialngiessege/ ></mey D>
<intacrsections>

</intarsections>

aPAT>

o9 laformation....

rs Data

Ame: 1291326391.001, ORSTime: ~5000.0, Lat: ~5000.0000000, Lom: -3000.0000000
t1 ~5000.0, course: ~5000, speed, -3000.00

fully ded 72

sanding ok

Measage Tranmmitted #1114 Drop #0¢ len 720
AVES WERF FACEST txpower= 13, rateindes=3 Pachet Mo #1104
dved Signal Request Message, Mesage count 0

MIGID>Caignal FhaseAndT iaingMessage/ ></magll> 1
<intarsections>

</intarsections>

/AMT>

Ang GF8 inforsation, .
ars Data

Aner 1291320592.000, GPOTime: «5000.0, tat:
At: «5000.0, course: -3000, peed, -35000.00
Cructure succesafully encoded 72
sending ok

Bessege Tranmmitted #1124

=3000.0000000, Loa: ~3000.0000000

Drop 04 len 720




Active

The Controller Interface [:SI-

wmtre Smart Trassportation

16

Remainin
g Time

5/15/2017



Application 2 — Corridor Signal Control Eﬁ-l-

1 B

o Arterial Corridor Management

= This project will demonstrate the application of
receiving Signal Phrase and Timing Data (SPaT)
along the arterial corridor, advisory driving speed
control, performance measurement, and signal timing
optimization.

Equipped Vehicles Corridor .
on Corridor Roadside Traffic Management Center
In-vehicle | On Board PVD » Road Side PVD SPaT _ | TMC System SpaT _ | Performance
Display Device [ Equipment < Equipment 71 Administrator PVD ”| Measurement
SPaT
| A A Delay, Queue
SPaT Length, Travel
Time
v ‘.' i Qi Signal Configuration Control M
SPaT Advisory Traffic Signal | Message Signal
Driving Speed Controller Optimization
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Application 2 — Corridor Signal Control [:ST
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Application 2 — Corridor Signal Control ES]-
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O CV provides a communication method to retrieve the real-time
status of traffic signal controllers to diagnose the health of
traffic signal equipment.

Controller

)

Smartphone/TabIet



Application 3 — CV-Enabled RWIS ES‘-
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o0 RWIS Information Broadcast and Mobile
RWIS

= To facilitate road weather information access as
well as augment fixed RWIS stations by
Introducing mobile weather sensors on vehicles
using CV technology
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ACTIVE CAV Test Track (U of A) ESI-

“ewtre for Bemart Tr

Support from U of A
executives, and build a
smart campus

CAV Tracks:
= CVtracki 2 km
= AV Track i 1 km

CV RSEs for V2I

CV OBEs for
= Test vehicles
= Fleet vehicles

LTE-V / 5G Base Station
D-GPS Base Station

Camera Video Coverage



Summary and Conclusion Eﬁ-l-

jur Smart Trasspoctation

; .
o What vehicle will be connected?
= Corporate fleets: fire, ambulance, transits.
= Partnership development with vehicle manufacturers.

o Security and Credential Management System
(SCMS) is missing in our existing infrastructure.

= Potential attack to signal controller, system and DMS.

o Real-time and historical data achieving and
management to support different purposes.

o Understand the added value brought by the
evolving technology.
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Research Innovation will make Transportation Safer, Smarter and Greener!
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