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EXECUTIVE SUMMARY

The report presents the results of a research effort to develop an inventory
of Canadian IVHS programs, projects and related activities that have been
recently completed, are currently underway, or are being planned for the
future. This first formal Canadian IVHS database covers a broad range of
advanced technologies being applied in the road transportation field by the
federal, provincial and municipal government agencies; private sector sup-
pliers of equipment and services; research institutes and universities; and
by associations of selected user groups.

The questionnaire was mailed out to 278 organizations of which 152 re-
sponded. The report includes an inventory of 122 projects as well as high-
lights for each questionnaire element, e.g.:

* Of the 122 projects, 26 have been completed, 78 are active (represent-
ing 52 organizations), and 18 are being planned; Ontario reported on
53% of the active projects, Quebec on 22% and British Columbia on
12%.

* Operational efficiency/productivity is the most common objective (re-
corded for 70% of projects) with majority of the projects having mul-
tiple objectives (2 to 3 on average).

* The emphasis seems to be on communications and identification
areas, although other functions/features are also prominent.

* The most frequently quoted enabling technology group turned out to
be mobile communications (reported for 56% of projects); in-vehicle
display, vehicle positioning and on-board data storage technologies
are each addresses by roughly 40% of the projects.

* The primary user services groupings used in the questionnaire, and
the number of times respondents assigned their projects to one or
more of these categories, were: :

1. ATIS Advanced Traveller Information Systems (44)

2. ATMS Advanced Traffic Management Systems (45)

3. AFMS Advanced Freight Management System (29)
/cvo Commercial Vehicle Operations

4, APTS Advanced Public Transportation Systems (40)

5. Avcs Advanced Vehicle Control Systems (9

There are differences between provinces: for example, compared to
Ontario, Quebec places much less emphasis on ATMS, but British
Columbia's emphasis is almost exclusively on ATMS. There is a fair
bit of overlap-by-design - that is, many projects address more than
one primary user service grouping.

* Roughly 5 to 20% of the projects, depending on the user service cate-
gory and the application area, include consideration for the other app-
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lication areas as defined in the questionnaire, i.e. rural and small
town, elderly and disabled, ergonomics and human factors.

In order for the national inventory to be useful for stakeholders, it will have
to be fully updated once-a-year - with quarterly updates on critical R&D,
demonstration and implementation projects. However, this should also be
accomplished with minimum additional survey burden on the participating
organizations.

It is important that the content and lay-out of the questionnaire are coordi-
nated with other established surveys, particularly the TAC/IRRD annual
survey of 'research in progress' published annually as "Surface Transporta-
tion R&D in Canada". Tt should be fine-tuned to respond to changes in the
technology and application areas, and simplified where possible, to further
reduce the survey burden and assist in interpretation of the results. The
content should respond to the specific information/technology transfer re-
quirements of the Canadian IVHS community (and of those contemplating
joining it). The list of organizations should be continually updated to make
sure that new entrants to the IVHS field are included. This also applies to a
variety of user groups, beyond the conventional traffic and fleet manage-
ment communities. Quickly expanding the national IVHS community is
one of the ways by which Canadians can still join this advanced technology
revolution and become competitive in international markets.

In the absence of a national commitment to an IVHS program that would
parallel the long term commitments made in the United States, Europe and
Japan, the provision of a high quality, up-to-date inventory of IVHS activi-
ties will be particularly important in Canada. It will be an essential compo-
nent in the agencies' work to advance IVHS developments. To accomplish
the inventory upkeep and the information transfer requirements in a cost-ef-
fective manner, it will be helpful to install the database on a national bul-
letin board - with automatic, on-line updates by project managers. This
should also include, as an option, a 'manual’ subscription service which au-
tomatically transmits, by facsimile or mail, update sheets on projects of
subscriber's interest. Updated on a regular basis, it will help adjust current
work as well as identify new research priorities. Readily accessible to all in-
terested parties, a national bulletin board can help secure cost-effective
program management across the country. It will assist all private and pub-
lic stakeholders to identify possibilities for ventures in these advanced tech-
nology areas.




SOMMAIRE

Le rapport présente les résultats d'une recherche qui dresse l'inventaire des
programmes, projets et activités SIVR planifiés, en cours ou récemment
complétés au Canada. Cette premiére base de données canadienne officielle
sur les SIVR décrit un large éventail de technologies de pointe qu'appli-
quent aux transports routiers les organismes fédéraux, provinciaux et muni-

cipaux, les fournisseurs de matériel et de services du secteur privé, les insti-

tuts de recherche et universités, ainsi que les associations de certains
groupes d'utilisateurs.

L'inventaire comprend les 122 projets sur lesquels les 278 organisations
ciblées par I'enquéte ont fourni des renseignements, et présente les faits qui
ressortent de chaque partie du questionnaire. Par exemple :

* Parmi les 122 projets recensés, 26 sont complétés, 78 sont en cours
(52 organisations y sont engagées) et 18 sont en planification. Parmi
les projets en cours, 53 % proviennent de I'Ontario, 22 % du Québec
et 12% de la Colombie-Britannique.

* La productivité et l'efficacité des opérations sont l'objectif le plus fré-
quent (déclaré dans le cas de 70 % des projets), et la majorité des pro-
jets visent plusieurs objectifs (de 2 4 3 en moyenne).

* L'accent semble étre mis sur les communications et l'identification,
mais d'autres fonctionnalités et caractéristiques occupent aussi une
place importante.

* Les applications technologiques utilisées le plus souvent citées se
sont avérées &tre celles du domaine des communications et de la dé-
tection (56 % des projets); les groupes d'applications dans les do-
maines de l'affichage a bord des véhicules, de la localisation des véhi-
cules et de la mémorisation & bord des véhicules font chacun I'objet
d'environ 40 % des projets. '

* Voici les grands groupes de services identifiés dans le questionnaire
et le nombre de projets que les répondants ont rattaché a chacun de

ces groupes :
1. ATIS Systéme avancé d'information routiére (44)
2. ATMS Systéme avancé de gestion de circulation (45)
3. AFMS Systéme avancé de gestion des marchandives et des frets

/cvo Utilisation des véhicules commerciaux (29)
4, APTS Systéme avancé de transport routier collectif de personnes  (40)
5. AVCS Systéme avancé d'aide a la conduite ©)

Il y a des différences marquées entre les provinces. Par exemple, le
Québec accorde beaucoup moins d'importance aux ATMS que ['Onta-
rio, et la Colombie-Britannique met l'accent presque exclusivement
sur ces derniers. Il y a pas mal de chevauchement dii 4 la conception
des projets; en d'autres termes, nombre de projets couvrent plus d'un
groupe de services.
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* Selon le groupe de services et le type d'application, on envisage, dans
environ 5 & 20 % des projets, les autres applications définies dans le
questionnaire, c.-3-d. les applications liées au secteur route, aux per-
sonnes dgées et handicapées et aux facteurs humains et ergonomiques.

Afin que l'inventaire canadien soit utile aux intervenants, il faudra le mettre
entiérement & jour une fois par an et mettre a jour tous les trois mois les
données sur les travaux de R-D ainsi que les projets de mise en oeuvre et les
projets pilotes cruciaux. Il est toutefois possible de le faire en réduisant au
minimum le poids des enquétes complémentaires imposées aux organisa-
tions participantes. '

11 importe de coordonner le contenu et la présentation du questionnaire avec
ceux d'autres enquétes établies, et notamment I'enquéte annuelle de 'ATC
sur les «recherches en coursy, dont les résultats sont publiés tous les ans
sous le titre "R&D en transports de surface au Canada”. 11 faudrait adapter
le questionnaire & I'évolution de la technologie et des applications et le sim-
plifier, si possible, pour réduire davantage le poids des enquétes et aider a
l'interprétation des résultats. Le contenu devrait répondre aux besoins parti-
culiers du monde canadien des SIVR (et de ceux qui envisagent de s'y join-
dre) en matiére de transfert d'information et de technologie. Il faudrait tenir
constamment & jour la liste des organismes pour qu'elle comprenne les nou-
veaux venus dans le domaine des SIVR. Cela s'applique aussi 4 un éventail
de groupes d'utilisateurs étrangers au monde classique de la gestion des
parcs de véhicules et de la circulation. La constitution d'un répertoire du
monde canadien des SIVR est I'un des moyens par lesquels les Canadiens
pourront encore participer a cette révolution introduite par les technologies
de pointe et devenir concurrentiels sur les marchés internationaux.

Faute d'un engagement national dans un programme de SIVR qui serait
¢équivalent aux engagements a long terme des Etats-Unis, de I'Europe et du
Japon, la fourniture d'un inventaire & jour de grande qualité des activités
SIVR sera particuliérement importante au Canada. Cet inventaire consti-
tuera un élément essentiel dans le travail que les organismes accomplissent
pour faire progresser la mise au point de SIVR. Pour tenir 4 jour I'in-
ventaire et satisfaire les besoins en transfert d'information, il sera utile d'in-
staller la base de données sur un babillard électronique pour en permettre
une mise a jour en direct par les chargés de projet. Il faudrait aussi y
ajouter I'option d'un service d'abonnement «manuel» qui transmette automa-
tiquement, par télécopieur ou courrier, des mises a jour sur les projets qui
intéressent 'abonné. La mise & jour réguliére de l'inventaire aidera 4 adap-
ter les travaux en cours et & déterminer les axes prioritaires de recherche.
Facilement accessible a tous les intéressés, le babillard électronique national
pourra aider a une gestion rentable des programmes dans tout le pays. Il
aidera tous les intervenants des secteurs public et privé & déterminer les pos-
sibilités d'entreprises dans ces domaines techniques de pointe.
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NATIONAL INVENTORY OF IVHS PROGRAMS,
PROJECTS AND RELATED ACTIVITIES IN CANADA

1. INTRODUCTION
1.1 BACKGROUND

As a follow-up to the June 1992 publication of the report "Intelligent Vehi-
cle Highway Systems (IVHS) - A Synopsis", prepared by Parviainen &
Associates, the Executive Committee of the IVHS Roundtable (currently
ITS Canada) endorsed the development of a national inventory of IVHS
activities. This endorsement coincided with the efforts of two federal de-
partments to identify opportunities for effective participation in IVHS re-
search, development and demonstrations and to provide a service to the
members of the IVHS Roundtable and others throughout Canada. Accord-
ingly, the Research and Development Directorate of Transport Canada and
the Technology Alliances Directorate of Industry Canada, in cooperation
with the IVHS Roundtable, agreed to sponsor this research activity.

1.2 OBIJECTIVE

The objective in this research activity was to:

* develop an inventory of Canadian IVHS programs, projects and re-
lated activities that have been recently completed, are currently
underway, or are being planned for the future.

1.3 SCOPE

This first formal database covering a broad range of IVHS activities was to
include federal, provincial and municipal government agencies; private
sector suppliers of IVHS related equipment and services; research institutes
and universities; and associations of selected user groups.

For the purposes of this research, the following definition for IVHS( was
used: "Intelligent Vehicle Highway Systems (IVHS) is the application of ad-
vanced information processing, communication, sensing, and control tech-
nologies to improve the performance of highway transporiation systems Jor
passengers and freight. The objectives of IVHS are to promote more effi-
cient use of the existing road systems, increase safety and mobility and de-
crease the environmental impact of road transportation through reduced
Suel consumption." -

1) IVHS has been replaced, in the current North American terminology, by ITS - or Intelligent Transporta-
tion Systems. In Europe, the term Advanced Transport Telematics is being used (as a replacement for the
earlier Road Transport Informatics).




1.4  EXPECTATION

The expectation is that the inventory will be a critical component in the
agencies' work to advance IVHS developments in Canada. Updated on a
regular basis, it will also help adjust current work as well as identify new
research priorities. It will be distributed to all interested parties so that they
may benefit from each other's experiences and avoid duplication of effort.
It will assist all stakeholders to identify possibilities for cooperative ven-
tures in these advanced technology areas - much the trend in other countries
where major programs are already under way.

1.5 APPROACH

A brief review of the available methodologies confirmed that a research in-
strument - consisting of covering letters with instructions for respondents, a
mail-back questionnaire and a return envelope - would be used. It would be
mailed to the respondents, with reminder notices being sent after the indi-
cated return date by mail and facsimile - and with some follow-up by tele-
phone. Two parallel efforts would be required to cover separately Quebec
and the rest of Canada. In Quebec, both French and English language re-
search instruments would be included where the preferred language of the
respondent was not known.

2.  RESEARCH DESCRIPTION
2.1 THE RESPONDENTS

The organization types included in this research effort included government
agencies, private companies, universities and associations likely to be in-
volved or at least interested in the emerging advanced technology applica-
tions in the road transportation field. An effort was made to identify the
department within each organization which, most likely, would have the
lead role on IVHS matters - and, therefore, would be most appropriate for
coordinating a joint response from that organization.

To prepare a short list of respondents, that could be handled within the
project resources, several computerized databases of contacts were used:

- IVHS Roundtable members (full and associate menibers, and those
that had expressed interest in the past)

- IVHS Seminar participants (Vancouver, Edmonton, Winnipeg,
Toronto, Ottawa, Quebec City; 1993)

- Canadian participants of the Vehicle Navigation and Information
Systems Conference (Ottawa, October 1993)

- IVHS Seminar participants (Ottawa, June 1991)




- contact names in other IVHS files of the Contractor

- individual names and lists provided by the Steering Group of this
project (see 'Acknowledgments').

The information, where possible, was corrected using the Ontario Munici-
pal Directory and the Canadian Almanac and Directory, both from 1994.
Some telephone checks were also made to secure correct names and
addresses.

The final distribution of respondent organizations in the initial mail-out by
respondent category is presented in Exhibit 1. These numbers do »ot repre-
sent any kind of statistical sampling of the organizations (either overall, or
within the individual categories). They simply reflect a reasonable choice
of organizations where some IVHS related activities are known or perhaps
most likely to take place, combined with a small informal sampling of ad-
ditional organizations within those broad categories to ensure Canada-wide
coverage.

In the end, some 40% of the selected respondents were private companies,
some 30% government agencies. Consultants were not included, on the
premise that their work would be, for the most part, done for one of the
agencies (who would then respond for those projects), or that confidential
work underway for private clients might not be recorded in any case. Some
did receive, however, the survey package through their client agencies.

Because of the relatively small sample, many potential user groups were nof
included - such as trucking companies, shippers and receivers, tourism and
leisure industry representatives, disabled systems providers, etc. Although
many of their associations were on the mailing list, this survey must be con-
sidered simply the first cut in developing a comprehensive annual inventory
of IVHS activities across Canada.

2.2 RESEARCH INSTRUMENT

The Contractor reviewed several questionnaires used in similar inventory
projects (eg: by Transportation Association of Canada, Institute of Trans-
portation Engineers, and others), and developed a draft research instrument.
This was further refined in cooperation with the Transport Canada Project
Officer, Arjan Chandan.

As a pretest, the instrument was submitted to a representative of one
provincial and one municipal agency. Several modifications to the ques-
tionnaire were made based on comments provided. The final research in-
strument, included in Appendix A of this report, contains the English and
French language versions of the following:

- Letters - Transport Canada & Industry Canada
- Parviainen & Associates / Roche-Deluc Ltée

- Questionnaire




EXHIBIT 1
RESPONDENT CATEGORIES

NUMBER OF ORGANIZATI(A)NNIS) IN THE INITIAL MAIL-OUT
CAT RESPONDENT GROUP No.
1. FEDERAL AGENCIES 20
2. PROVINCIAL AGENCIES 7
3. MUNICIPAL AGENCIES 56
4. PRIVATE SECTOR (SUPPLIERS) 112
5.  UNIVERSITIES : 32
6. ASSOCIATIONS 24
7. CONSULTANTS (ADD-ONS ONLY) ' 7
TOTAL MAILING %




The Questionnaire covers the following areas:

Title of Program/Project/Activity
Responsible Organization

Other Participating Organizations
Description of the Program/Project/Activity
Project Objectives

Project Type

Functions/Features

Enabling Technologies

Total Estimated Project Cost

Current Status

IVHS User Services by Application Area
Project Reports/Publications

Comments

Request for Further Information

ZEFRECEQOEMEOOR R

For ease of reference, the results are presented in the above, Questionnaire
sequence.

3. SUMMARY OF FINDINGS
3.1 RESPONSE RATES

Overall Response - Of the 278 organizations who were mailed a question-
naire, 152 - or 55% - responded with 197 completed questionnaires. In all,
these represent 122 projects @ either completed, active or being planned.
The overall response statistics are presented in Exhibit 2.

Response Rates by Organization Type - The response rates of the gov-
ernment agencies were high (70-71%) and consistent at all levels: federal,
provincial and municipal. However, less than half of both private sector
suppliers of IVHS services and equipment (at 41%) and of the universities
(at 47%) responded. Associations and consultants fell roughly in the mid-
dle. The response rates by respondent category are presented in Exhibit 3.

Response Rates by Province - The response rates for most provinces were
fairly consistent, ranging from 43% to 60%. The exceptions, although with
very small samples, were Newfoundland/Labrador and Yukon Territory (at
100%) and Northwest Territories (at 0%). The response rates by province
are presented in Exhibit 4.

2)  Although the questionnaire called for 'programs', 'projects' or 'related activities', for the most part the res-
ponses related to what is typically described within agencies projects - hence the use of this description in
the subsequent text of the report.




EXHIBIT 2
OVERALL RESPONSE STATISTICS

CATEGORY No. Share

®  QUESTIONNAIRES MAILED OUT 278
= RESPONSES RECEIVED (NO. OF ORGANIZATIONS) 152 55%

ACCEPTED (NO DUPLICATES) 145

n  PROGRAMS / PROJECTS / ACTIVITIES 122

(EITHER COMPLETED, ACTIVE OR PLANNED)
EXHIBIT 3
RESPONSE RATES BY
RESPONDENT CATEGORIES

cAT RESPONDENT GROUP Sent Retd %
1. FEDERAL AGENCIES 20 14 70
2. PROVINCIAL AGENCIES 27 19 70
3. MUNICIPAL AGENCIES 56 40 71
4, PRIVATE SECTOR (SUPPLIERS) 112 46 41
5. UNIVERSITIES : 32 15 47
6. ASSOCIATIONS 24 14 58
7. CONSULTANTS (ADD-ONS ONLY) 7 4 57
OVERALL RESPONSE —2-7_8 ;_5_2- ;
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EXHIBIT 4

RESPONSE RATES BY PROVINCE

PROVINCE

BRITISH COLUMBIA
ALBERTA
SASKATCHEWAN
MANITOBA

ONTARIO

QUEBEC

NEW BRUNSWICK

NOVA SCOTIA

PRINCE EDWARD ISLAND
NEWFOUNDLAND & LABRADOR
YUKON TERRITORY
NORTHWEST TERRITORIES

OTHER (MOVED TO U.S.)

ALL PROVINCES

Sent

22
19
9

6
140
62

W N N

278

Retd

12
10
5
3
75
35

%

55
53
56
50
54
56
43
60
50

100

100

0

100

55




3.2 FREQUENCY DISTRIBUTION OF RESPONSES

Project Objectives - By far the most common objective is operational effi-
ciency/productivity - recorded for 70% of the projects (85 out of 122).
. Mobility improvement is also a common aim, counting for 42% of the
Canadian IVHS work., Three objectives are being considered in roughly
quarter of the projects (not obviously always the same ones): busi-
ness/product opportunity, road safety, and energy conservation/air quality.

For a majority of the 122 projects, multiple objectives are reported - on
average 2.57. However, this is perhaps less than expected considering the
fairly complex applications being addressed. The full range of related
safety, efficiency, mobility, and other effects are not yet the focus in all
IVHS implementation. The details on project objectives are presented in
Exhibit 5.

Project Types - Although the IVHS field itself is new, research and devel-
opment and full scale application types are reported for an equal number of
projects (roughly 40%). The reason for this, it is speculated on the basis of
the project descriptions, is that the questionnaire itself did not allow identi-
fication of the share of advanced versus conventional technologies within
the projects. Neither was there any instruction not to include projects
which might have only a very small IVHS component or where past
(conventional) technology has simply been rephrased as IVHS. Hence, the
inclusion of many 'implementation projects' applying primarily conven-
tional technology. Be as it may, it is evident that the IVHS concept has
captured the imagination of many transportation/traffic engineers and plan-
ners - and a ftransition to applying truly advanced technologies within
'conventional' projects can be expected.

Other prominent project types are demonstration/field trial (31%), system
architecture/integration (27%). Curiously enough, almost the same number
of projects are reported to be of multiple type (2.43 types ticked off on
average for 122 projects) as was the case for project objectives. The details
on project types are presented in Exhibit 6.

Functions/Features - Overall, the emphasis seems to be on communica-
tions and identification areas. The most times that specific func-
tions/features are reported for the projects are for AVI and AVL (37 each for
automatic vehicle identification and location), dispatch<>vehicle communi-
cations (32), and traffic flow monitoring (30). Related to fleet and traffic
management, the two application areas considered early winners in the
IVHS game, this was indeed expected.

Although the numbers are small (3-4), it is important to also note the emer-
gence of some 'new' areas - namely yellow pages applications within GIS,
driver alertness monitoring, proximity radars, and intelligent cruise control.
On average, 3.94 functions/features are reported for the 122 projects. This
number may rise in the future, when more comprehensive systems are being




EXHIBIT 5
PROJECT OBJECTIVES

OBJECTIVE

ROAD SAFETY

OPERATIONAL EFFICIENCY / PRODUCTIVITY
MOBILITY IMPROVEMENT

ENERGY CONSERVATION / AIR QUALITY
ENFORCEMENT OF REGULATIONS

ELDERLY AND DISABLED NEEDS

REVENUE GENERATION

INDUSTRIAL / REGIONAL DEVELOPMENT
BUSINESS / PRODUCT OPPORTUNITY

15T OTHER (REPRESENTING A VARIETY OF OBJECTIVES)

2ND OTHER (REPRESENTING A VARIETY OF OBJECTIVES)

AVERAGE FOR 122 PROJECTS = 2.57 TICKED OFF

No.

31
85
51
30
13
12
23
19
33
17

314




EXHIBIT 6
PROJECT TYPES

TYPE No.
= EDUCATION / TRAINING | 8
= FEASIBILITY STUDY 26
= MARKET STUDY 4
= RESEARCH AND DEVELOPMENT 49
= DATABASE DEVELOPMENT 23
= MODEL DEVELOPMENT 14
®  STANDARDS DEVELOPMENT _ 24
= SYSTEM ARCHITECTURE / INTEGRATION 33
= | ABORATORY/FIELD TEST PROTOTYPE 24
= DEMONSTRATION / FIELD TRIAL 38
= FULL SCALE APPLICATION 48
®  OTHER (REPRESENTING A VARIETY OF TYPES) 5

AVERAGE FOR 122 PROJECTS = 2.43 TICKED OFF | —2-;




introduced. The frequency distribution of responses on functions/features is
presented in Exhibit 7.

Enabling Technologies - The most frequently quoted enabling technology
group turns out to be mobile communications, reported for 56% of the pro-
jects (68 out of 122). The emphasis at this time is, rather expectedly, on
land mobile radio (27% with 33) and mobile cellular (20% with 25). The
other enabling technologies are being considered in roughly equal number
of projects (47, 44 and 50), each representing about 40 percent. In-vehicle
keyboards, GPS positioning, and RAM storage are the most prominent.

No projects are reported to be investigating or using heads-up displays, or
magnetic tapes for on-board data storage, as yet. The frequency distribu-
tion of responses on enabling technologies is presented in Exhibit 8.

Current Status - Of the 122 projects for which Questionnaires were re-
turned, 26 have been completed, 67 are active, and 18 are being planned.
Eleven projects have been recorded with multiple status, indicating phases
of essentially the same project. The 78 currently active projects (ie.
67+6+3+2), represent 52 organizations. Of the 190 total responses re-
ceived, 68 reported no activity. The details on current status are presented
in Exhibit 9.

Active Projects - Amongst the organization types, the provinces and pri-
vate companies report the highest level of active projects (28 and 22 res-
pectively). The federal agencies and universities each report 10 active pro-
jects, the municipal agencies 6.

Ontario reports 53% of all active projects (at 41), by far the highest level.
But Quebec and British Columbia also are quite involved reporting on 17
and 9 projects respectively. Nova Scotia, Prince Edward Island, New-
foundland/Labrador and Northwest Territories have no active projects
(among the Questionnaires received). There may well be IVHS projects or
related activities underway in each of those provinces, the original respon-
dent listing may simply not have captured those organizations or they may
not have had a chance to respond to the Questionnaire. The details on pro-
jects with active current status, by organization type and province, are pre-
sented in Exhibir 10.




COMMUNICATIONS

M Communications - vehicle <->vehicle
M Communications - road-side <->vehicle
M Communications - dispatch <->vehicle
M Communications - area-wide broadcast
M Personal Communication System (PCS)

M Personal Digital Assistant (PDA)

IDENTIFICATION

M Automatic Identification - vehicle

M Automatic Identification - driver

M Automatic ldentification - cargo/parcels
M Automatic Vehicle - classification

M Automatic Vehicle - location

NAVIGATION / ROUTE GUIDANCE
M Navigation - directional arrows

M Navigation - full in-veh map display

EXHIBIT 7

FUNCTIONS/FEATURES
- FREQUENCY DISTRIBUTION OF ANSWERS -

15
25
32
20

37
18
13
20
37

6
10

M Route Guidance - autonomous (in-vehicle) 14

M Route Guidance - centrally driven

M Route Guidance - interactive with ATMS

12
10

MAP DATABASE

- M Map Database - road system only

M Map Database - road side atiributes
M Map Database - yellow pages (general)

M Map Overlays (external) - weather, etc

INFORMATION TRANSFER
™ info Transfer - to changeable signs
M Info Transfer - to broadcast media

M Info Transfer - to home/office computers

MONITORING
M Monitoring - traffic flow
M Monitoring - vehicle systems

M Monitoring - driver alertness

OTHER

M Proximity Radar

M Intelligent Cruise (gap radar)

M Lane Assist/Control (lateral)

M Weigh-in-Motion

M Electronic collection of user charges

M Other (representing several functions)

20
11

15
14
24

30
16

13
16
15




EXHIBIT 8
ENABLING TECHNOLOGIES
- FREQUENCY DISTRIBUTION OF ANSWERS -
1. MOBILE COMMUNICATION 68 2. VEHICLE POSITIONING 44
M Inductive Loops . 13 M Magnetic Compass 2
M UHF (Low Power Radio Beacons) 14 M Gyro 8
M Microwave 14 M Differential Odometer 8
M Infra-red 5 M Map Matching 11
M AM/FM Broadcast (HAR/AHAR) M Proximity Beacons 11
M Broadcast SCA on FM (ARI, RDS) 5 M Loran-C 4
M Land Mobile Radio (VHF, UHF) 33 MGPS ) 18
M Mobile Cellular 25 M Differential GPS 19
M Satellite 16 M Other: 11
M Other 8 [ Other: -
1 Other - 1 Other: -
3. IN-VEHICLE DISPLAY 47 4. ON-BOARD DATA STORAGE 50
M Electro-Luminescent 8 M Smart Transponder 12
M CRT 9 M Type Il AVI Tag 7
MLED 14 M Smartcard 12
MLCD 15 M RAM 18
OHUD - [0 Magnetic Tape -
M Chime 7 M Magnetic Disk 4
M Voice (synthesized/digitized) 14 M PCMCIA card 7
M Printer 5 M DAT (digital audio tape) 1
M Keyboard 19 M CD-ROM 6
M Voice Recognition MEEPROM 12
M 7 M Other: 9




EXHIBIT 9

CURRENT STATUS
OF PROGRAMS/PROJECTS/ACTIVITIES

STATUS

COMPLETED (ONLY)

ACTIVE (ONLY)

PLANNED (ONLY)

COMPLETED & ACTIVE

ACTIVE & PLANNED

COMPLETED & ACTIVE & PLANNED

SUB-TOTAL (REPRESENTING 79 ORGANIZATIONS)

NO ACTIVITY

TOTAL

NOTE: THE 78 ACTIVE PROJECTS (67 + 64 3 + 2) REPRESENT 52 ORGANIZATIONS

No.

26
67
18

N

122

68

190




EXHIBIT 10

PROJECTS BY ORGANIZATION TYPE AND PROVINCE
- ACTIVE STATUS -

ORGANIZATION TYPE

PROVINCE FED PRO MUN PRV UNV ASC CON TOT
BRITISH COLUMBIA - 5 1 - 3 - - 9
ALBERTA - 2 - 2 - - - 4
SASKATCHEWAN - 1 - 1 - - - 2
MANITOBA - 1 - 2 - - - 3
ONTARIO 9 13 4 9 4 2 - 41
QUEBEC 1 4 1 8 3 - - 17
NEW BRUNSWICK - 1 - - - - - 1
NOVA SCOTIA - - - - - 0
PRINCE EDWARD ISLAND - - - - - - - 0
NEWFOUNDLAND & LABRADOR - - - - - - - 0
YUKON TERRITORY - - - - - - 1
NORTHWEST TERRITORIES - - - - - - - 0

TOTAL 10 28 6 22 10 2 0 78




3.3 USER SERVICES

Projects by User Service and Province - Section K of the Questionnaire
used basically the same primary user services groupings as IVHS America
had just prior to this research, namely: @

1. ATIS Advanced Traveller Information Systems
ATMS Advanced Traffic Management Systems

3.  AFMS Advanced Freight Management Systems
/CVO Commercial Vehicle Operations

4.  APTS Advanced Public Transportation Systems
5. AVCS Advanced Vehicle Control Systems.

In all, one or more of the above user service groups have been indicated
within the 122 completed/active/planned projects to arrive at a total of 167
'check marks' (1.37 on average). Except for AVCS (with only 9 projects),
the other user service groups appear often: ATMS (45), ATIS (44), APTS
(40) and AFMS (29). Since these numbers include R&D projects, both the
multiple categories and the ATMS/ATIS and APTS foci are perhaps ex-
pected.

For Ontario, with 53% of the 'check marks', the distribution between
ATIS/ATMS/AFMS/APTS/AVCS is very similar to the total distribution - with
some 3 percentage points transferred from Avcs to ATIS. The relative foci
in both Quebec and British Columbia are different from this overall Cana-
dian scene and opposite from each other - with a lot less emphasis on ATMS
but almost exclusive emphasis on ATMS respectively. The details on all
projects by user service and province are presented in Exhibit 11.

More carefully developed user service groupings (with rigorous hierarchy
and terminology) - that would not mix, for example, public transit and
emergency vehicles - would certainly yield a better sense on what precisely
are the primary interest areas in current IVHS work in Canada.

Application Areas - The responses for the application areas (project vs.
other) indicate a great deal of overlap-by-design - that is, many projects ad-
dress more than one primary user service grouping. Roughly 5 to 20% of
the projects, depending on the user service category and the application
area, include consideration for the other application areas: rural and small
town, elderly and disabled, ergonomics and human factors. The details on
all projects by user service and application area are presented in Exhibit 12.

Based on anecdotal information (informal discussions with some of the re-
spondents), and on the manner the coding has been provided in some in-
stances, the 'other applications' sometimes are simply an afterthought - with

3) These user service groupings, and corresponding sub-groupings, have since been modified by ITS America
(Intelligent Transportation Society of America) and others.




L1

PROVINCE

BRITISH COLUMBIA
ALBERTA

SASKATCHEWAN
MANITOBA

ONTARIO

QUEBEC

NEW BRUNSWICK

NOVA SCOTIA

PRINCE EDWARD ISLAND
NEWFOUNDLAND & LABRADOR
YUKON TERRITORY
NORTHWEST TERRITORIES

TOTAL

EXHIBIT 11

PROJECTS BY USER SERVICE AND PROVINCE
- COMPLETED / ACTIVE / PLANNED -

USER SERVICE

26

12

ATMS

AFMS APTS AVCS
2 1 1

2 2 -

1 1 -

15 22 2

9 13 6

- 1 -

29 40 9

TOTAL
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EXHIBIT 12 -

PROJECTS BY USER SERVICE AND APPLICATION AREA
- COMPLETED / ACTIVE / PLANNED -

USER SERVICE

APPLICATION AREA ATIS ATMS AFMS APTS AVCS '"TOTAL'
GENERAL 43 44 27 40 9 83
RURAL & SMALL TOWN 6 4 5 6 2 12
. ELDERLY & DISABLED 8 3 5 2 11
* ERGONOMICS & H.F. 5 2 3 2 7
TOoTAL 44 ;5 ;; 4-5 ”; (é;;

BpEuEh, NI S311AnIoY FaiR|a Y i puR | 5302 03




no explicit project objectives, far less suggested MOEs (measures of effec-
tiveness) within the evaluation process.

3.4 INFORMATION NEEDS

Roughly quarter of all respondents requested information materials on ei-
ther IVHS technologies only, or on both the technologies and the IVHS
Roundtable. Presumably because of past involvement in the IVHS scene,
half of those involved in the 122 projects felt they needed no further infor-
mation at this time. Amongst the 68 respondents with no IVHS projects,
roughly 65% requested information - only 35% required none.

The essential information from the Questionnaires returned by those organi-
zations who indicated either completed, current or planned activities - and
provided some measure of description of the same - has been entered into
an electronic database (Microsoft ACCESS format). A compressed 'print-out'
of this database, including a brief description of each project, is provided in
Appendix B. To facilitate information exchange and technology transfer,
this listing contains the project manager's name, address, telephone and
facsimile numbers.

4. RECOMMENDATIONS FOR FUTURE RESEARCH
4.1 REQUIRED UPDATE CYCLES

Because of the current and expected future pace of IVHS developments,
any centralized database can quickly become 'dated’. In the Canadian con-
text, the minimum requirement would be for a complete update to be made
available once-a-year - with quarterly updates on critical research, develop-
ment, demonstration and implementation projects.

However, this ought to be accomplished with minimum additional survey
"burden' on the organizations participating. Most of these are already re-
sponding to several mandated and voluntary surveys throughout the year. It
is essential that the content of the questionnaire (sequence, terminology,
lay-out, efc...) is coordinated with other established surveys, particularly the
TAC/IRRD annual survey of 'research in progress' - published annually as
"Surface Transportation R&D in Canada".

It is also important that the Questionnaire used in any new cycles of the sur-
vey is fine-tuned to respond to changes in the technology and application
areas, and simplified - where possible - to further reduce the survey burden
and assist in interpretation of the results. The Questionnaire content should
respond to the specific information/technology transfer requirements of the
IVHS community (and of those who are contemplating joining it).




EXHIBIT 13

INFORMATION REQUESTS

AS RECORDED AMONG

: QUEST SETS . ACTUAL

INFORMATION REQUESTED FOR RETURNED PROJECTS
No. % No. %

IVHS ONLY 45 23.7 27 22.1
IVHS CANADA ONLY 6 3.2 1 0.8
BOTH 54 28.4 33 27.1
NOTHING 85 44,7 61 50.0
ALL RESPONSES 190 EZ) ng —1—_(;5;




The list of organizations should be continually updated to make sure that
new entrants to the IVHS field are included. This also applies to a variety
of user groups, beyond the conventional traffic and fleet management
communities. This is particularly important as it is one of the ways by
which Canadians can still join this advanced technology revolution and
become competitive within the national and international markets.

In parallel to providing a database on Canadian programs, projects and re-
lated activities, it would be highly desirable to offer quick-reference sum-
maries - in a simplified matrix format - of projects in other countries. For
the time being, this requires special monitoring and consolidation (primarily
from current computerized databases such as REAcH), of the U.S., Euro-
pean, Japanese and Australian projects.

4.2 NATIONAL BULLETIN BOARD

To accomplish the activities proposed in Section 4.1 in a cost-effective
manner - and, indeed, to provide easier access for all - it is necessary to in-
stall the database on a national bulletin board.

The bulletin board should be accessible 24 hours a day, have simple and ef-
fective screen layouts, be easy to search, and be truly current - particularly
on contact names and telephone/facsimile numbers. To ensure the cur-
rency, it should be assigned to an individual as an ongoing, long term
maintenance contract. It will also be necessary to assign update authority
(access to make changes in specific assigned project screens or screen ele-
ments) to the designated project managers of at least the major project en-
tries. '

For the operation of the bulletin board, it should not be assumed that all in-
terested organizations and individuals across Canada will communicate
with it through electronic means. A 'manual' subscription service should be
provided which automatically transmits, by facsimile or mail, update sheets
on projects of the subscriber's interest.

In the absence of a national commitment to an IVHS program that would
complement and parallel the long term commitments made in the United
States, Europe and Japan, the provision of a high quality, up-to-date inven-
tory of IVHS activities will be particularly important in Canada. The in-
ventory will be an essential component in the agencies' work to advance
IVHS developments. Updated on a regular basis, it will help adjust current
work as well as identify new research priorities.

Readily accessible to all interested parties, a national bulletin board can
help secure cost-effective program management across the country. It will
assist all private and public stakeholders to identify possibilities for co-
operative ventures in these advanced technology areas.
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- Transports Canada & Industrie Canada
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I*I Transport Canada Transports Canada

Policy and Coordination  Politiques et coordination

Research Direction générale
and Development de recherche et
Directorate développement
Your file Votre référence
Qur file Notre référence
ACD
Ottawa, Ontario

March 29, 1994

Dear Mr. :

Subject: National Inventory of IVHS Programs Activities in Canada

As a follow-up to the publication of the report “Intelligent Vehicle Highway systems
(IVHS) - A Synopsis”, prepared by Parviainen & Associates, the Executive Committee of
the IVHS Roundtable/Transportation Association of Canada endorsed the development of
a national inventory of IVHS programs and related activities. The study is being
sponsored by the Research and Development Directorate of Transport Canada and the
Technology Alliances Directorate of Industry Canada in cooperation with the IVHS
Roundtable/Canada.

We are seeking your cooperation in responding to the attached questionnaire on behalf of
your organization and its various groups involved in IVHS activity. The information
collected will be compiled in form of a report in both English and French and will be
distributed to all interested parties. We expect that the results will help all stakeholders
learn from other’s experience and identify possibilities for cooperation in this area of
advanced technology applications.

Canada



Please do not hesitate to contact either of the undersigned should you have any questions
about the objectives of this study. On behalf of both our departments, and the IVHS
Roundtable/Canada, we thank you in advance for your cooperation in responding to the

enclosed questionnaire.

Yours sincerely,

Arjan Chandan

Senior Advisor

Research and Development
Policy and Coordination
Transport Canada

Place de Ville - Twr C - Area 26B
Ottawa, Ontario XK1A ON5

Tel: 613-991-6035

Fax: 613-991-6045

Lorraine Raynes

Economic Analyst

Technology Alliances Directorate
Information Technologies Industry Br.
Industry Canada

235 Queen St., 952A - East

Ottawa, Ontario KI1A O0H5

Tel: 613-941-0611

Fax: 613-952-8419




Parviainen & Associates

8 April 1994

Susan B Crawford

Director

Strategic Transportation Research Branch
Ministry of Transportation Ontario

1201 Wilson Ave - Central Bldg - Rm 333
Downsview, Ontario

M3M 1J8

Dear Susan Crawford:

Under contract with Transport Canada, Parviainen & Associates - in co-operation with Roche-
Deluc, of Montreal - is conducting a study to develop a national inventory of IVHS programs,
projects and related activities.

We are seeking your cooperation in responding to the attached questionnaire on behalf of Min-
istry of Transportation Ontario and its various divisions involved in IVHS. The questionnaire is
designed to obtain information for one project only; please make photocopies to cover all IVHS
programs, projects and related activities of your organization. A pre-addressed envelope is at-
tached for you to return the completed forms.

If there are no formal IVHS activities underway, please fill in Section B to identify your organi-
zation and a person who may be contacted on IVHS matters in the future. If you wish to receive
information on IVHS in general, or on the IVHS Roundtable/Canada, please indicate this in-
Section N. We would appreciate receiving your response by April 29th.

Please contact me if you have any questions concerning the attached questionnaire. The
information collected will be compiled by Transport Canada in the form of a report in both
English and French, and a copy will be made available to you.

Thank you for your cooperation.

Yours sincerely,

Jouko A Parviainen, PEng
Principal

1125 Linbrook Road, Oakville, Ontario, Canada L6J 2L3 Tel: (905) 849-5806  Fax: (905) 844-9945



National Inventory of IVHS Programs and Activities in Canada

OBJECTIVE AND SCOPE OF THE STUDY

The objective of this study is to develop an inventory of all Canadian IVHS programs and
projects currently underway as well as ones recently completed or being planned for future
applications at all levels of government (federal, provincial and municipal), as well as operating
and manufacturing sectors of transportation, transportation related associations, research
institutes and universities. The study is sponsored by the Research and Development
Directorate of Transport Canada and the Technology Alliances Directorate of Industry Canada
in cooperation with the IVHS Roundtable/Canada. The information collected will be compiled
in a report in both English and French and distributed to all interested parties to make them
aware of the IVHS activities underway or planned for in Canada, thus benefiting from other's
experience and avoiding duplication of effort. The inventory, which will be updated on a
regular basis, will help to identify research priorities as well as provide opportunities for
cooperative ventures in areas of advanced technology applications.

DEFINiTION OF IVHS

"Intelligent Vehicle Highway Systems (IVHS) is the application of advanced information
processing, communication, sensing, and control technologies to improve the performance of
highway transportation systems for passengers and freight. The objectives of IVHS are to
promote more efficient use of the existing road systems, increase safety and mobility and
decrease the environmental impact of road transportation through reduced fuel consumption.

"

INSTRUCTIONS FOR RESPONDENTS

This questionnaire is being mailed to one individual identified as the contact person in each
organization included in the study. The contact person is requested to coordinate responses
from all other groups involved in IVHS activity within his/her organization. As the
qguestionnaire is designed to obtain information for one project only, please make photocopies
of the questionnaire for completion by others in your organization and for additional projects .

It is also requested that the contact person collect all completed questionnaires in his/her
organization and return them to the consultants in the pre-addressed envelope provided.

Where po.ésib/e, the questionnaire has been designed to minimize effort on your part by
allowing you to simply check (v') appropriate categories or specify others.

The success of the study depends on your input and we appreciate your cooperation in this
matter. Thank you. ‘

PLEASE RESPOND BY: FRIDAY, APRIL 29, 1994




National Inventory of IVHS Programs and Activities in Canada

A. Title of Program/Project/Activity

B. Responsible Organization

Name:

Street:

City: Province: Postal code:
Project Manéger: Tel: Fax:_

C. Other Participating Organizations including Federal, Provincial, Municipal, Industry-operating sector,

Industry-manufacturing sector, Research Institutes, Umversmes, User Communities,

Consultants/Contractors, and any other organizations
(please name organization and if possible provide the name and phone number of the contact person).

Organization

Contact

Phone

Fax

National Inventory of IVHS Programs and Related Activities in Canada.......

page 2 of 7




D. Description of the Program/Project/Activity (attach additional pages if necessary)

E. Project Objectives (p/ease check whichever apply)

YYYYY

road safety

operational efficiency/productivity
mobility improvement

energy conservation/air quality
enforcement of regulation

elderly and disabled needs
revenue generation
industrial/regional development
> business/product opportunity
Other:

YYy

[T

Other:

|11

F. Project Type (please check whichever apply)

YYYYYY

education/training
feasibility study

market study

research and development
database development
models development

> standards development

> system architecture/integration
> |laboratory/field test prototype
> demonstration/field trial

> full-scale application
Other:

T

T
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G. Functions/Features (p/ease check whichever apply)

» Communications - vehicle <> vehicle | > Map Database - road system only .
» Communications - road side <> vehicle =~ | » Map Database - road side attributes -
> Communications - dispatch < vehicle - > Map Database - yellow pages (general)
> Communications - area-wide broadcast | > Map Overlays (external) - weather, etc.
» Personal Communication System (PCS) | > Info Transfer - to changeable signs .
» Personal Digital Assistant (PDA) | > Info Transfer - to broadcast media -
> Automatic Identification - vehicle | > Info Transfer - to home/offc computers
> Automatic ldentification - driver - | > Monitoring - traffic flow -
> Automatic Identification - cargo/parcels | > Monitoring - vehicle systems -
> Automatic Vehicle - classification | > Monitoring - driver alertness -
> Automatic Vehicle - location | > Proximity Radar -
> Navigation - directional arrows | Intelligent Cruise (gap radar) -
> Navigation - full in-vehicle map display ___ | > Lane Assist/Control (lateral) -
» Route Guidance - autonomous (in-veh.) | > Weigh-in-Motion -
> Route Guidance - centrally driven | > Electronic Collection of user charges .
» Route Guidance - interactive w/ ATMS | Other: .
H. Enabling Technologies (please check whichever apply)

1. Mobile Communication 2. Vehicle Positioning

> Inductive Loops |  Magnetic Compass -
> UHF (Low Power Radio Beacons) __|> Gyro -
> Microwave | > Differential Odometer .
> Infra-red . > Map Matching L
> AM/FM Broadcast (HAR/AHAR) | > Proximity Beacons -
> Broadcast SCA on FM (ARI, RDS) | > LoranC o
> Land Mobile Radio (VHF, UHF) | > GPs .
> Mobile Cellular | > Differential GPS -
> Satellite | > Other

> Other > Other

> Other > Other

3. In-Vehicle Display 4. On-Board Data Storage

> Electro-Luminescent | > Smart Transponder .
> CRT- | > Typelll AVI Tag L
> LED ___ | > Smartcard -
> LCD > RAM .
> HUD ____ | > Magnetic Tape o
> Chime | > Magnetic Disk o
> Voice (synthesized/digitized) ____ | > PCMCIA Card -
> Printer | > DAT (digital audio tape)

> Keyboard ___ |> CD-ROM —
> Voice Recognition | > EEPROM -
> Other > Other N
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[ 1. Total Estimated Project Cost $

J. Current Status

Planned
Active
Completed

Start Date:

Completion Date:

Has an evaluation of the project been done?
Is the evaluation information available?

Yes d No O
Yes Q No O

or is one planned?
or will be available? Q

Q

K. IVHS User Services by Application Area

(Please place check mark in appropriate column/s
adjacent to user service applicable to this project)

Other Application Areas

Project
Application
{Proj.

App.)

Rural and
Small Town
(RSTA)

Elderly and
Disabled
(E&D)

Ergonomics
and Human
Factors
{E&HF)

I. Advanced Traveller Information Systems (ATIS)

® Pre-Trip Travel Information (transit, driver,
and ride-sharing)

® En Route Driver Information (real time)

Driver Information

In-Vehicle Signing

® En Route Transit Information (real time)

® Traveler Services Information (yellow
pages, weather, etc.)

® Route Guidance (includes general service;
does not include emergency vehicle-
specific)

® Ride Matching and Reservation
{car/vanpool, etc.)

Il. Advanced Traffic Management Systems (ATMS)

® Incident Detection and Management
(excludes emergency vehicle management
service)

® Travel Demand Management (regulatory,
mode change, parking control, emissions
detection, etc.)

® Traffic Network Monitoring and Control
{includes transit priority and HOV priority)

® Electronic Payment Services (parking,
transit fares, toll collection, congestion
and highway pricing, etc.)

® Parking Management

® Traffic Management

National Inventory of IVHS Programs and Related Activities in Canada




lli. Advanced Freight Management Systems Proj. App. | RSTA E&D E&HF
(AFMIS) / Commercial Vehicle Operations (CVO)

® Commercial Vehicle Administrative
Processes

- Electronic Purchase of Credentials

- Automated Mileage and Fuel Reporting
and Auditing

® On-Board Safety Monitoring and Tracking
(includes driver, vehicle and cargo)

® Commercial Fleet Management

- Inter-modal Transportation
Planning

- Inter-modal Terminal Operation

- Route Planning and Scheduling

® Regulatory Compliance and Law
Enforcement

- Automated Roadside Inspection

- Commercial Vehicle Preclearance

* Roadside access to carrier
* Vehicle and driver records
* International border

preclearance

- Law Enforcement

* Retrieval of lost or stolen
vehicles

IV. Advanced Public Transportation Systems (APTS)

® Public Transportation Management

- Operations of Vehicles and Facilities

- - Planning and Scheduling Services

- Personnel Management

® Personalized Public Transit (para-transit,
route deviations, etc.)

® FEmergency Notification and Personal
Security

- Driver and Personal Security

- Automated Collision Notification

- Hazardous Materials Incident
Notification

® Public Travel Security

® Emergency Vehicle Management

- Fleet Management

- Route Guidance

- Signal Priority
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V. Advanced Vehicle Control Systems (AVCS) Proj. App. | RSTA E&D E&HF
® |ongitudinal Collision Avoidance
- Rear-End Crash Warning and Control
- Autonomous Intelligent Cruise Control
- Cooperative Intelligent Cruise Control
- Head-On Crash Warning and Control
- Passing Warning {on two-lane roads)
- Backing Crash Warning
® | ateral Collision Avoidance
- Lane Change/Blind Spot Crash Warning
and Control
-_Lane Keeping Warning and Control
® Intersection Collision Avoidance
® Vision Enhancement for Crash Avoidance
{inclement weather and at night)
® Safety Readiness
- Impaired Driver Warning and Control
Override
- Vehicle Condition Warning
- In-Vehicle Infrastructure Condition
Warning (infrastructure- based warning in
En Route Travel Information service)
® Pre-Crash Restraint Deployment
¢ Automated Highway System
L. Project Reports/Publications
Title Author Available? {Y/N)
1.
2.
3.
M. Comments (please include future program plans or attach a page with any new concepts)

[ N. Request for Further Information  IVHS O IVHS Roundtable/Canada O

For additional information or clarification, please contact:
Jouko A. Parviainen 1125 Linbrook Road Oakville, Ontario L6J 2L3
Parviainen & Associates Tel: 905-849-5806/Fax: 905-844-9945
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I*l Transport Canada Transports Canada

Policy and Coordination  Politiques et coordination

Research Direction générale
and Development de recherche et
Directorate développement
Your file Votre référence
Our file Notre référence
ACD
Ottawa (Ontario)

Le 29 mars, 1994

Monsieur,
Madame,

Objet: Répertoire national des programmes et activités sur les SIVR au Canada

Afin de donner suite au rapport de Parviainen & Associates intitulé <Systémes
intelligents véhicules-routes (SIVR) - Un Synopsis>, le Comité de direction de la Table
ronde sur les SIVR (Association des transports du Canada) a approuvé que soit dressé un
répertoire national des programmes et activités sur les SIVR. L’étude est menée par
Recherche et Développement (Transports Canada) et Alliances technologiques (Industrie
Canada), en collaboration avec la Table ronde sur les SIVR (Canada).

Nous désirons que vous répondiez au questionnaire ci-joint au nom de votre organisme et
des divers groupes qui s’occupent des SIVR. L’information recueillie sera répertoriée
dans un rapport dans les deux langues officielles qui sera distribué a tous les intéressés.
L’étude permettra & tous de partager leurs expériences et fera ressortir les possibilités de
coopération dans ce domaine de haute technologie.

Canada



Si vous avez es questions quant aux objectifs de 1’étude, n’hésitez pas & communiquer
avec I’un ou I’autre des soussignés. Aunom des deux ministéres participants et de la
Table ronde sur les SIVR (Canada), nous vous remercions 4 ’avance de votre
coopération.

Veuillez agréer, (Monsieur) (Madame), nos salutations distinguées.

Arjan Chandan Lorraine Raynes

Conseiller principal Analyste en économie

Recherche et Développement Alliances technologiques
Politiques et Coordination Direction générale des technologies
Transports Canada de I’information

Place de Ville, Tour C Industrie Canada

Secteur 26B 235, rue Queen, Piéce 952A - Est
Ottawa (Ontario) K1A ON5 Ottawa (Ontario) K1A 0H5

Tel: 613-991-6035 Tel: 613-941-0611

Fax: 613-991-6045 Fax: 613-952-8419




Montréal, le 8 avril 1994

Monsieur Frank Vena

Chief - Transp Systems Div/Ind Programs Br
Environmental Protection Direciorate
Environment Canada

351, St-Joseph Blvd, 13 th Floor

Hull {Québec)

K1A OH3

OBJET: Etude nationale des programmes SIVR et des activités connexes au
Canada

Monsieur,

Envertu d'un contrat avec Transports Canada, ROCHE*DELUC prépare, en collaboration
avec Parviainen & Associates, un inventaire des programmes et projets SIVR {systémes
intelligents véhicule-route) existants au Canada.

A titre de personne ressource de Environment Canada et de ses différents services ou
divisions effectuant des travaux sur les SIVR, nous sollicitons votre collaboration pour
répondre au questionnaire ci-joint . Le questionnaire est congu de maniére & présenter
les détails concernant un seul projet a la fois. Nous vous demandons donc de le
recopier en nombre suffisant pour décrire tous les programmes et projets de
Environment Canada. Une enveloppe pré-adressée et affranchie est également jointe
pour nous retourner les questionnaires complétés. Si vous disposez de documents
corporatifs décrivant vos produits ou services du domaine des SIVR, veuillez joindre
deux copies de ceux-ci. Cette information sera conservée en référence par la Table
ronde SIVR/Canada. Nous vous saurions gré de ne répondre au questionnaire que pour
les travaux internes que Environment Canada exécute et de faire suivre une copie du
questionnaire a vos clients si nous ne les avons pas déja rejoints par la poste.

Si vous n'effectuez aucune activité reliée aux SIVR, nous vous demandons tout de
méme de remplir la section B du questionnaire, pour bien identifier votre organisation
dans notre inventaire et nous confirmer l'identité de la personne pouvant étre rejointe
a ce sujet a l'avenir. Vous pouvez également compléter la section N si vous désirez
recevoir ultérieurement de la documentation sur les SIVR ou la Table ronde
SiVR/Canada.

.12




N’hésitez pas & communiquer avec le soussigné pour toute information complémentaire
concernant le questionnaire. Les informations recueillies seront compilées par
Transports Canada dans un rapport disponible en francais et en anglais. Des copies
seront mises a votre disposition.

Nous vous remercions de votre collaboration et vous prions d'accepter, Monsieur, nos
sincéres salutations.

¥

Raynald Ledoux, ing., M.Sc.A.
Directeur Général

RL/sl

p.j.




INVENTAIRE CANADIEN DES PROGRAMMES ET ACTIVITES SIVR

Objectif et envergure de I'étude

L'objectif principal de ia présente étude est de préparer un inventdire de tous les
programmes et projets canadiens, qu'ils soient actueliement en cours, récemment
compiétés ou planifiés par les gouvernements (fédéral, provincial et municipal) cinsi que par
les fournisseurs et manufacturiers, les assoclations, instituts de recherche et universités
associés au secteur du fransport. Cette étude est pllotée par la Direction de la recherche
et du développement de Transports Canada et la Direction des dlliances technologiques de
Industries Canada, en coliaboration avec ia Tabie Ronde SIVR/Canada. Les données
compilées seront publiées dans un document frangais et angiails distribué aux personnes et
organismes concemnés afin de les sensibiliser & I'activité canadienne dans ce domaine et
ainsi favoriser les échanges d'expertise et éviter le dédoublement des efforts. Cet Inventaire
sera mis & jour régulierement et contribuera & identifier ies axes prioritaires de recherche de
méme que les occasions d‘association dans le développement d‘appiications
technologiques avancées,

Définition de SIVR

«Systémes intelligents véhicule-route» (SIVR) désigne les appiications technologiques
avancées de traitement de I'information, de communication, de captation et de contrdle
qui améliore la performance des systémes de transport des passagers et des marchandises.
Les objectifs de ces systémes sont de promouvoir un usage pius efficace des réseaux routiers
existants, accroitre la sécurité et la mobilité du transport routier tout en réduisant les impacts
environnementaux associés & ia consommation de carburant.

Instructions aux répondanis

Le présent questionnaire est posté & ia personne-ressource identifiée pour chaque
organisme & contacter lors de l'inventaire. La personne-ressource est priée de coordonner
les réponses de tous les autres groupes de son organisme impliqués dans des travaux sur les
SIVR.

Puisque le questionnaire est congu pour d‘obtenir les informations pertinentes & un seul
projet, la personne-ressource est priée de faire le nombre de copies nécessaires pour
répertorier chaque projet SIVR de son organisme. La conception du questionnaire minimise
I'effort du répondant en ayant recours & I'emploi de simple crochet ) vis-&-vis des
catégories indiquées ou I'inscription d'une catégorie particuliére.

La personne-ressource est également priée de coordonner le retour de tous les
questionnaires compléiés en utilisant I'enveloppe préadressée joinie.

Le succeés de cet inventdire dépend des réponses obitenues et nous vous remercions de
votre collaboration. Merci !

$.V.P. NOUS TRANSMETTRE VOS REPONSES AVANT VENDREDI, LE 29 AVRIL 1994




INVENTAIRE CANADIEN DES PROGRAMMES ET ACTIVITES SIVR

A. Titre du projet/programme/activité

B. Organisation responsable

Nom:

Adresse:

Ville: Province: Code postal:

Chargé de projet: Tél.: Fax:

C. Autres organlisations participantes (S.V.P. indiquer le nom de I'organisation et si possible fournir
le nom et le nunéro de téléphone de la personne contact

Organisation Contact Téléphone/Fax




D. Description du projet/programme/activité (inclure pages additionnelies si nécessaire)

E. Objectifs du projet

-Sécurité routiére

-Productivité et efficacité des opérations
-Amélioration de la mobiité
-Conservation énergétique/qualité de [I'air
-Mise en application de la réglementation

-Besoins des personnes agées st des handicapées

-Production de recettes
-Développement industriel et régional
-Occasions d'affaires

Autre:

Autre:

i

F. Type de projet

-Educationfformation

-Etude de falsabilité

-Etude de marché

-Recherche et développement
-Développement base de données
-Modélisation

[T

-Normalisation

-Architecture et intégration de systéme
-Laboratoire/Prototype de test

-Projet de démonstration

-Systéme opérationnel

Autre:

nn




G. Fontlonalités/caractéristiques (S.V.P. Indlquer les catégorles appropriées)

-Communications/véhicule-véhicule -Base de données cartographiques:
-Communications/balise-véhicule Réseau routier seulement
-Communications répartiteur-véhicule Attributs des rives routiéres
-Communications/zone Pages jaunes (général)
-Systédme de communication personnel Couches graphiques (météo, stc.)
-Assistance digitale (PDA) -Echange d'information/panneaux &
-Identification automatique/véhicule messages variables

-ldentification automatique/chauffeur -Echange d'information/ordinateur
-identification automatique/charge-colis personnsl

-Classification automatique des véhicules -Suivi des débits de circulation
-Localisation automatique des véhicules -Diagnostic mécanique du véhicule
-Navigation/{léches directionnelles -Suvsillance de la vigilance du conducteur
-Navigation/cartographie & bord -Contrdle de conduite automatisée
-Guidage routier & bord -Radar & proximité

-Guidage routier centralisé -Guidage latéral du véhicule

-Guidage routier intéractif -Systéme de pesée en mouvement

-avec systéme de gestion de la circulation -Tarification électronique

INRRRRRRRRRRNANY

RERRRRRN I RN

-Autre:

H. Applications technologiques utliisées (S.V.P. Cocher les catégories approprlées)

1. Communication et détection 2. Locatlsation du véhicule
-Boucles & inductance -Compas magnétique
-Station radio de basse puissance (UHF) -Gyroscope

-Micro-onde -Odométre différentiel
-Infrarouge -Repérage cartographigus

RRRRRNY

-Diffusion AM/FM -Balise & proximité

-Diffusjon SCA sur FM -Loran-C

-Radiomobile -Systdme de positionnement géographigue
-Cellulaire -Systédmse de positionnement différentiel
-Satellite -Autre:

-Autre; -Autre:

-Autre; ~Autre;

3. Affichage & bord du véhicule 4. Mémorlsation & bord du véhlicule
-Electroluminescent -Emetteur & proximité

-Moniteur ' -Etiquette AVI/ Type Iil

-DEL -Carte & puce

-DCL -Mémoire RAM

-DHU -Bande magnétique

-Carillon sonore -Disque magnétiqus

-Voix digitals -Carte PCMCIA

~Imprimante -Bande digitale

~-Clavier -CD-ROM

~Reconnaissance de la voix -EEPROM

-Autre; -Autre;




I. CoQt estimé du projet $

—

J. Statut courant

Planification

Estimation actuelle de la date du début:

Réalisation Estimation actuelle de la date d'achévement:

Complété J/IM/A

Une évaluation du projet a-t-elle été faite? oul __ NON ___ PLANIFIEE

Les résultats de I'évaluation sont-ils disponibles? ~ OUI __ NON __ PREVUS

K. SIVR - Service par type d’application Autres applications

(8.V.P. indiquer dans la colonne appropriée le Secteur Personnes Facteurs

service offert au projet au moyen d'un crochet) Applicable route agées et humains et
' handicapés | ergonomique

(A) (SR) (PA&H) (F&HE)

1. Systéme avancé d'Information routiére (ATIS)

Information routiére avant le départ
(itinéraire, conducteur,co-voiturage)

Données en cours de route

-information au conducteur

-information routigre & bord

Données sur l'itinéraire en cours de
route

Services routiers (pages jaunes, etc.)

Guidage (inclut les services généraux,
mais non les services de véhicules
d'urgence)

Co-voiturage et réservations
{autosffourgonnettes, etc.)

2. Systéme avancé de gestion de clrculation (ATMS)

Détection et gestion des incidents
{n'inclut pas le service de gestion des
véhicules d'urgence)

Gestion de la demande de

déplacement (régulation, changement
de modes, stationnement, détection des
gaz d'échappement, etc.)

Surveillance et contrdle du réseau de
circulation (inclut les priorités
d’itinéraires et de véhicules occupés
par plusieurs personnes)

Gestion du stationnement

Gestion du trafic




3. Utllisation des véhlcules commerciaux (COV) (A) (SR) (PA&H) (F&HE)

. Processus administratif pour les véhicules commerciaux

-Achat électronique d'autorisations de passage

-Rapports automatisés de kilométrage et de consommation
de carburant, et vérification

‘. Surveillance de la sécurité & bord (conducteur, véhicule,
marchandises)

. Gestion des parcs roulants commerciaux

-Planification du transport intermodal

-Exploitation des terminus intermodaux

-Planification et régulation routiére

. Contrdle d’application des lois et réglements

-Inspection routidte automatisée

-Prédédouanement des véhicules commerciaux

. Accés routier au transporteur
. Dossiers sur le véhicule et le conducteur
. Prédédouanement aux frontiéres internationales

-Application des lois

. Repérage des véhicules perdus ou volés

4. Systeme avancé de transport routler collectif de personnes (APTS)

’ Gestion des transports publics

-Utilisation des véhicules et des instaliations

-Services de planification et de régulation

-Gestion du personnel

° itinéraires personnalisés {personnes handicapés, déviation
des itinéraires établis, etc.)

. Avertissement de cas d’urgence et sécurité personnelle

-Sécurité du conducteur

-Avertissement automatisé de collisions

-Avertissement d'incidents mettant en cause des
marchandises dangereuses

’ Sécurité publique

. Gestion des véhicules d'urgence

-Gestion des parcs roulants

-Guidage

~-Priorité de signalisation




5. Systéme avancé d'alde & Ia condulte (AVCS) (A (SR) (PA&H) (F&HE)

. Evitement des collisions longitudinales

-Avertissement et contrble des collisions arridre

-Régulateur de vitesse intelligent autonome

-Régulateur de vitesse intelligent coopératif

-Avertissement et contrdle des collisions avant

-Avertissement de dépassement (routes & deux voies)

-Avertissement de collision de voitures en marche arridre

. Evitement des collisions latérales

-Avertissement et contrdle des changements de voie et des
collisions attribuables au point mort

-Avertissement et contrdle du maintien de voie

. Evitement des collisions aux intersections

. Amélioration de la visibilité pour éviter les collisions (par
mauvais temps et le soir)

. Impératifs de sécurité

-Avertissement et contrdle du conducteur en &tat d'ébriété

-Avertissement de I'état du véhicule

-Avertissement de I'état de linfrastructure intérieure du
véhicule (avertissement basé sur l'infrastructure donné dans
le service d'information en cours de route)

. Déploiement de 'ensemble de retenue avant une collision

. Réseau auto routier automatisé
W-————'
L. Publications

Titre Auteur Disponible (O/N)

1.

2,

3. ' A ) .
" e e e
M. Commentalres (S.V.P. Inclure projets et programmes futurs ou page additionnelle avec chacun des
nouveaux concepts)

N. Demande d’Informations supplémentaires SIVR OUI NON -

Pour plus d'information ou clarification, veuillez contacter:
Raynald Ledoux, ingénieur 51860, boul. Décarie, bureau 770, Montréal (Québec) H3X 2H9
ROCHE+DELUC LTEE Tél.: 514-481-4459/Fax: 514-481-7293




APPENDIX B

RESEARCH RESULTS

A COMPRESSED PRINT-OUT OF INVENTORY SHEETS
FOR RESPONDENTS WITH
COMPLETED/ACTIVE/PLANNED IVHS PROGRAMS/PROJECTS/ACTIVITIES

51



A. Title of Program/Project/Activity

Project ID: 2 .
Project Title: Generic Reversible Lane Control System

B. Responsible Organization

Organization ID: B3
Organization Name:  Ministry of Transportation & Highways BC

Mr Peter Boudreau

4b-940 Blanshard St.

Victoria BC V8W 3E6
Tel: 604-387-7690

Fax: 604-356-7798

D. Description of the Program/Project/Activity

The Ministry's three existing reversible lane systems all use different proprietary types of
hardware/software configurations to implement the counter operations resulting in a wide
assortment of spare equipment, the requirement for maintenance personnel to be experts
on three different types of operating systems and the inability by the Ministry to support
or enhance the systems without being tied to the original supplier. To eliminate these
drawbacks, the Ministry is currently developing a generic reversible lane system using off
the shelf hardware and in-house software development. The first generation system will
be implement at the Lion's Gate Bridge.

E. Project Objectives
* Road Safety
s Operational Efficiency/Praductivity
» Mobility Improvement
» Energy Conservation/Air Quality
» Business/Product Opportunity
F. Project Type
¢ Laboratory/Field test prototype
* Demonstration/Field Trial
¢ Full-Scale Application

G. Functions/Features

* Monitoring - Traffic Flow

J. Current Status

® Project Active
* Completion Date: Sept-94

K. IVHS User Services by Application Area

Il. Advanced Traffic Management Systems (ATMS)
* Incident Detection and Management (excludes emergency vehicle management
service)
s Traffic Management




A. Title of Prégram/ProjectlAcﬁvity

Project ID: 7
Project Title: Adaptive Timing Plan Calculation Program

B. Responsible Organization

Organization 1D: B3

Organization Name:  BC Ministry of Transportation & Highways
Mr Ed Miska

4B-940 Blanshard Stirest

Victoria BC V8w 3E6

Tel: 604-387-5061
Fax: 604-356-7798

D. Description of the Program/Project/Activity

This software development project is an in-house developed expert system for the
optimization of signal timing for progression. The program automates the progression
signal timing process for multiple time of day periods. The software iteratively calls the
commercial programs, the Arterial Analysis Program (AAP), Passer Il and Transyt-7f,
correlates and ranks the results and then recommends the optimal traffic signal timings for
a coordinated corridor. The custom developed software also includes modules for traffic
volume data formatting and graphing, fuzzy modelling for traffic pattern recognition, expert
systems for traffic signal phasing and timing design for isolated intersections as well as
modules which automatically and iteratively run the commercial programs correlate results
and make recommendations. On a typical corridor the program can reduce the
person-hours required to prepare coordination timings from several weeks to several hours.
The next stage of the project will include interfacing the program with on-street master
and local controllers to permit implementation of on-line optimal control mechanisms and
automatic updating of timing plans based on historical and current volume information.

E. Project Objectives
» Operational Efficiency/Productivity
* Mobility Improvement

F. Project Type

¢ Research and Development
¢ Full-Scale Application

G. Functions/Features

¢ InfoTransfer - Home/Offc Computers

J. Current Status
* Project Active
* Start Date: Jan-93
* Completion Date: Dec-94

K. IVHS User Services by Application Area

II. Advanced Traffic Management Systems (ATMS)
» Traffic Management




A. Title of Program/Project/Activity

Project ID: 8
Project Title: Electronic Vehicle Measurement System

B. Responsible Organization

Organization ID: B3
Organization Name:  Ministry of Transportation & Highways

Mr Wei-Wu Zhou

4B-940 Blanshard Street
Victoria BC V8W 3E6
Tel: 604-387-5061

Fax: 604-356-7798

C. Other Participating Organizations
¢ University of Victoria/Faculty of Engineering
Dr. W. Lu / Dr. Z, Dong
Tel: 604-721-8692 / 604-721-8693
Fax: 604-721-6052/ 604-721-8676

D. Description of the Program/Project/Activity

As part of the transportation system in B.C., the Ferries Corporation has a requirement to

measure the weight and size of commercial and recreational vehicles loading on their ships.

A project was initiated with the University of Victoria to find suitable sensors to measure
the size {width/height/length) of vehicles up to speeds of 90 km/h and to develop these
sensors into an electronic vehicle measuring systems. The work is currently underway and
a prototype system is expected in early 1994,

E. Project Objectives
* Operational Efficiency/Productivity
¢ Enforcement of Regulation

F. Project Type

* Research and Development
* Laboratory/Field Test Prototype

. Functions/Features

* Automatic Vehicle - Classification
¢ InfoTransfer - Home/Offc Computers
* Monitoring - Traffic Flow

. Current Status

* Project Active

e Start Date: Jan-93

¢ Completion Date: Dec-94
® Evaluation Planned

. IVHS User Services by Application Area

Il. Advanced Traffic Management Systems (ATMS)
* Electronic Payment Services (parking, transit fares, toll collection, etc.)




A. Title of Program/Project/Activity

Project ID: 9
Project Title:  Intelligent Dynamic Contraflow Lane Control System

B. Responsible Organization

Organization ID: B3

Organization Name:  BC Ministry of Transportation & Highways
Mr Ed Miska

4B-940 Blanshard Street

Victoria BC V8W 3E6

Tel: 604-387-5061

Fax: ©604-356-7798
D. Description of the Program/Project/Activity
The Ministry operated three reversible lane systems in British Columbia. Each system is
operated on a time of day basis or on operator input resulting in less than efficient
operation during part of the day. This program seeks to optimize the counterflow
implementation times based on the real-time demand and queue lengths on the approaches
to the structures. The system incorporated a Real-Time Traffic Demand Detection and
Pattern Estimator, Fuzzy Logic Pattern Recognizer and On-line Optimal Controller for
counterflow lane operations. The work is being developed in-house and a prototype is
expected later this year.

E. Project Objectives

* Operational Efficiency/Productivity
F. Project Type

* Research and Development

* Laboratory/Field Test Prototype

G. Functions/Features

* Monitoring - Traffic Flow

J. Current Status

* Project Active

* Start Date: Mar-92

® Completion Date; 31-Dec-94
* Evaluation Planned

K. IVHS User Services by Application Area

1. Advanced Traffic Management Systems {ATMS)
* Traffic Network Monitoring and Control (includes transit priority and HOV priority)
* Traffic Management

L. Project Reports/Publications

* Title: An Intelligent Traffic Responsive Contraflow Lane Control System, published in
VNIS 93

Author: W.W.Zhou, P. Livolsi, E. Miska, H. Zhang, J. Wu,
Publication Available




A. Title of Program/Project/Activity

Project ID: 10
Project Title: Remote Weather Stations

B. Responsible Organization

Organization ID: B3
Organization Name:  Ministry of Transportation & Highways

Mr Patrick C. Livolsi

4B-940 Blanshard Street
Victoria BC V8W 3E6
Tel: 604-387-7692

Fax: 604-356-7798

D. Description of the Program/Project/Activity

A project is underway to implement a remote weather station system which will provide
real-time weather information from several stations located along the 120 km Coquihalla
Highway and Okanagan Connector Freeway corridors. These roadways experience some
of the most severe winter conditions in B.C.. The purpose of the system is to enable more
efficient use of our Changeable Message signs for advising motorists of current weather
conditions and to allow the maintenance contractor access to more timely and accurate
information which can be used to maintain only the area of the road requiring treatment
resulting in savings in material, labour and environmental costs. It is expected that a
prototype system consisting of about § stations will be implemented in the summer of

1984 for operational tests in that winter.

E. Project Objectives

* Road Safety

F. Project Type
¢ Demonstration/Field Trial
¢ Full-Scale Application

G. Functions/Features

* Weather identification

. Current Status

* Project Active
* Completion Date: Nov-84

. IVHS User Services by Application Area

I. Advanced Traveller Information Systems {ATIS)
¢ Pre-Trip Travel Information (transit, driver and ride-sharing)
* En Route Driver Information (real time}
- Driver Information

Il, Advanced Traffic Management Systems {ATMS)
* Traffic Management




A. Title of Program/Project/Activity . G. Functions/Features
Project ID: " » * Automatic Identification - Vehicle
Project Title: ~ Canadian Heavy Vehicle Electronic Licence Plate ¢ Automatic Vehicle - Classification
{C-Help) Project * Weigh-In-Motion

B. Responsible Organization H. Enabling Technologies
B3 1. Mobile Communication

Organization ID:
g * UHF {low Power Radio Beacons)

Organization Name:  Ministry of Transportation & Highways

Samuel Lam & Wei-Wu Zhou 3. '"L\éethClB Display
2631 Douglas Street .

Victoria BC V8T BA3

T«Ial: 604-387-4527 4, On-Board Data Storage
Fax: 604-356-8986 * Smart Transponder

* Typelll AVI Tag

C. Other Participating Organizations
pating ©rg J. Current Status

® Transport Canada, T.D.C. Montreal « Proi R
Lewis Sabounghi roject Completed

Tel: 514-283-0028 * Completion Date: 31-Mar-94
Fax: 514-283-7158 * Evaluation Planned

D. Description of the Program/Project/Activity

Please, refer to Mr. Sabounghi at Transport Canada 514-283-0029

E. Project Objectives
* Operational Efficiency/Productivity
* Energy Conservation/Air Quality
F. Praject Type

¢ Feasibility Study
¢ Demonstration/Field Trial




A. Title of Program/Project/Activity
Project ID: 5
Project Title:

B. Responsible Organization

Organization ID: B7
Organization Name:  Greater Vancouver Regional District

Mr Pau! C. Lee, P. Eng.
4330 Kingsway
Burnaby BC V5H 4G8
Tel: 604-432-6377
Fax: 604-436-6970
J. Current Status

* Project Active

M. Comments

Our organization is heavily into TDM. We're also participating in the BC Provincial Ministry
of Transportation & Highways' Traffic Management Plan {TMP) Study: in the South Coast

Region office: a forerunner to IVHS in the tower Mainland.




A. Title of Pragram/Project/Activity

Project ID: 6
Project Tite: ~ Sigma - 8th Traffic Controller

B. Responsible Organization

Organization ID: B 10
Organization Name:  James Thomson & Ass. Inc.

Mr James Thomson

7-2062 Henry Ave

Sidney  BC V8L 351
Tel: 604-655-4349

Fax: 604-655-4383

C. Other Participating Organizations
* Ministry of Transportation & Highways
Dr. Wei-Wu Zhou
Tel: 604-387-5061
Fax: 604-356-7798

® Province of British Columbia

D. Description of the Program/Project/Activity
Prototyping, development and manufacturing of advanced architecture traffic controller
enclosure and equipment base. Design allows infinite expendability to incorporate IVHS
systems when implemented without replacing basic field installations.
E. Project Objectives

* Operational Efficiency/Productivity

* Mobility Improvement
F. Project Type

» Standards Development

* System Architect/Integration
» Full-Scale Application

J. Current Status

* Project Completed
* Evaluation Done
* Evaluation Information Available Later
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A, Title of Program/Project/Activity J. Current Status
Project ID: 142 ® Project Active
Project Title: * Start Date: On going
B. Responsible Organization M. Comments
Organization ID: B 16 DGPS work in Canadian hydrographic service is to provide real time > 2 m positioning
Organization Name:  Institute of Ocean Studies accuracy in hydrographic sounding planforms (5-10 m boats).
Mr E.W. Hinds
9860 West SaanichRd / Box 6000
Sydney BC V8L 4B2

Tel: 604-363-6313
Fax: 604-363-6323

D. Description of the Project/Program/Activity

Portable low power DGPS reference stations using high speed 2 watts UHF Data Modems,
for hydrographic surveys (marines}. These stations are to provide coverage in areas where
we do not have DGPS coverage from marine beacon broadcasts.

G. Functions/Features

¢ Navigation - Full In-Vehicle Map Display
¢ Route Guidance - Autonomous (in-veh.)

H. Enabling Technologies

1. Mobile Communication
¢ UHF (low Power Radio Beacons)

2. Vehicle Positioning
¢ Differential GPS

3. In-Vehicle Display
* Electro-Luminescent
¢ CRT
¢ LCD

4, On-Board Data Storage
* PCMCIA Card



A. Title of Program/Project/Activity

Project ID: 13
Project Title: ~ Smart Signal System and Smart Hill

B. Respansible Organization

Organization ID; B17
Organization Name:  UBC/Civil Engineering Dept

Mr Frank Navin
2324 Main Mall
Vancouver BC N6T 124
Tel: 604-822-3158
Fax: 604-822-6901
D. Description of the Program/Project/Activity
1. We are about to join with Dr. Wei-Vu Zhou of BC Moth to look at traffic control for the
lower mainland of BC. The outcome of this aboved be a «Almost Signal System» for a
large area.
2. We are involved with BC MOTH Highway Safety Branch on a truck run-away-lane
study. Hopefully that will eventually be a «smart» hill that will tell the drivers how to .
handel the hill prior to getting to it.
E. Project Objectives
* Road Safety
* Operational Efficiency/Productivity

F. Project Type

¢ Education/Training

J. Current Status

* Project Active

M. Comments

The Road Safety Group is looking for ways to get the Civil Engineering aspects of safety
into IVHS for rural-mountain highways.
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A. Title of Program/Project/Activity

Project ID: 14
Project Title: Dynamic Traffic Control

B. Responsible Organization

Organization ID: B 18
Organization Name:  Intelligent Traffic Control Group

Zuomin Dong

Department of Mechanical Engineering
University of Victoria

Victoria BC V8W 3P6

Tel: 604-721-8693

Fax: 604-7221-6051

C. Other Participating Organizations
* BC Min of Transportation & Highways, Eng. Highways

Dr. Wei-Wu Zhon

Tel: 604-387-7685

Fax: 604-356-7798
D. Description of the Program/Project/Activity
Traffic pattern recognition and dynamic control for signal controllers using fuzzy modeling
techniques and self-learning, fuzzy-neural intelligent systems.
E. Project Objectives

¢ Operational Efficiency/Productivity
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F. Project Type
» Education/Training
* Feasibility Study
* Research and Development
* Models Development

G. Functions/Features
* Automatic Identification - Vehicle
* Automatic Vehicle - Classification
* Monitoring - traffic Flow
» Lane Assist/Control {lateral)
* Dynamic Controf of Traffic Flow

J. Current Status

* Project Active

K. IVHS User Services by Application Area

. Advanced Traffic Management Systems (ATMS)

¢ Traffic Network Monitoring and Control (includes transit priority and HOV priority)
¢ Electronic Payment Services (parking, transit fares, toll collection, congestion and

highway pricing, etc.)
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A. Title of Program/Praject/Activity

Project ID: 18
Project Title: ~ Automated Electronic Data Transfer System for Truck
Hauls

B. Responsible Organization

A25
Alberta Transportation & Utilities

Organization iD:
Organization Name:

Allan Lo and John Lowe

4999-98 Avenue, 1st Floor (Twin Atria Bldg)
Edmonton AB T6B 2X3

Tel: 408-422-2750

Fax: 403-427-0783

C. Other Participating Organizations

» Alberta Transportation & Utilities - Contracts Eng
Ron Voogel
Tel: 403-427-2083

¢ Precision Scale Co.
Gerry Streater
Tel: 403-463-0026

D. Description of the Program/Project/Activity

To develop an automated system that can electronically identify a gravel truck and its load
remotely, and thus, replaces the current manual ticket system. The AV! (Automatic
Vehicle Identification) system is to be installed for truck hauls during a construction job.
Each truck will be outfitted with a transponder or «electronic tag» that can storg unique
information pertaining to that truck in the tag's memory. At the weigh scale, the truck is
weighed and the tare weight is to be recorded and transmitted from the scale electronics
to an AVl interrogator, which in turn, will update the truck's tag with the loading
information. When the truck reaches its destination, the checker will read off the truck's
particulars and its loads remotsly by using a portable reader from a distance. He will also
be able to input the kilometrs distance of the haul into the reader's datalog.

The new system is perceived to be much superior to the ticket handling method in safety -
no more unnecessary pedestrian/vehicular traffic in a busy construction zone

and in efficiency - faster turnaround in collecting and storing the haul data and performing
analyses. It will also save department money in not having to station an operator at the
weigh scale house.

At the end of the project, specifications for a «generic» design will be produced for other
system manufacturers. '
E. Project Objectives
* Operational Efficiency/Productivity
* Worker safety
F. Project Type
* Laboratory/Field Test Prototype
* Demonstration/Field Trial
G. Functions/Features
* Automatic ldentification - Vehicle
* Automatic Identification - Cargo/Parcels
H. Enabling Technologies
4. On-Board Data Storage
* Typelll AVl Tag
* RAM
l. Total Estimate Project Cost

Project Cost: $ 25 000

J. Current Status

* Project Active

® Start Date: Mar-93

¢ Evaluation Done

* Evaluation Information Available

K. IVHS User Services by Application Area - -
Ill. Advanced Freight Management Systems {AFMS)
/ Commercial Vehicle Operations {CVO)

® On-Board Safety Monitoring and Tracking (includes driver, vehicle and cargo)
{General, Rural/Small Town)




L. Project Reports/Publications
¢ Title: Automated Electronic Data Transfer System for Truck Hauls
Author: Allan Lo
Publication Available

M. Comments

Further testing with the system on gravel crushing stockpiling job and more paving job
test.
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A. Title of Program/Project/Activity

Project ID: 19
Project Title:  Integrated GPS/Videolog Van

B. Responsible Organization

Organization ID: A 25

Organization Name:  Alberta Transportation & Utilities
Mr Allan Lo

4999 - 98 Avenus, 1st Floor

Edmonton AB T6B 2X3

Tel:  403-422-2750
Fax: 403-427-0783

D. Description of the Program/Project/Activity

When Alberta Transportation & Utilities (AT&U) original videolog system was slated for a
total upgrade, Global Positioning System (GPS), a powerful location reference system, was
perceived to be an emerging technology that could play an integral part in the new
videolog system. A department-wide strategy paper identified the different areas of the
department that could benefit fram using GPS, out of which the GPS Videolog system
(GVLS) was considered a high priority project. In 1992, work began to make this
integrated GPS videolog vehicle a reality. At this writing, the van has now been built and
is slated for testing and fine-tuning of its system components.

The overall objective was to design and build a completely new multi-purpose videclog
vehicle that could take a video inventory of the highway images for transportation
engineering purposes, and that additionally, included new teéchnologies such as GPS to
support other applications. By tracking the position coordinated of the van through GPS,
the travelled highway could be digitized with high accuracy into a Geographical Information
system (GIS) database. For most mapping needs, traffic engineering usage, and executive
information system requirements, a target accuracy level of +5 m (metre) for the absolute
coordinated would suffice. an optional inventory acquisition module could be added later
to provide maintenance and operations staff with an automated asset management tool.
Also in the future, an inertial system could be integrated into the GVLS

at which point, the software and hardware would have to be upgraded. The new
combination would permit the capture of roadway geometric data such as grades,
crossslopes, and alignment, all tied into one computerized map system. Detailed design
analyses of the roadway could then be made using just the videologs and the map
database, minus the expensive on-site surveys. Depending on the calibre of the inertial
system, the GPS/Inertial system could achieve up to sub-metre accuracy. Ultimately, the
largest benefit to the department would be the ability to plot %as-is3 engineering drawings
from the GVLS data directly.

E. Project Objectives

® Operational Efficiency/Productivity

F. Praject Type
* Laboratory/Field Test Prototype
¢ Full-Scale Application

G. Functions/Features

* Map DataBase - Road System Only

H. Enabling Technologies

2. Vehicle Pasitioning
s Differential GPS
* Wheel sensors / post-processed

3. In-Vehicle Display

¢ CRT
* Bernoulli hard drive

I. Total Estimate Project Cost

Project Cost: $ 200 000

J. Current Status

* Project Active

e Start Date: Avr-92

¢ Evaluation Planned

¢ Evaluation Information Available Later




A. Title of Program/Project/Activity

Project ID: 20 ]
Project Title: ~ Motorist Advisory Variable Message Sign

B. Responsible Organization

Organization ID: A 26
Organization Name:  City of Calgary/Engineering Department

Peter Enslen, P. Eng./R.J. Homes
P.0. Box 2100, Station M
Calgary AB T2P 2M5
Tel: 268-4079
Fax: 268-1058
D. Description of the Program/Project/Activity

Variable message signs on the Deerfoot Trail freeway located in the vicinity of the Calf
Robe Bridge.

These signs provide motorists with traffic and road condition information on an as required
basis.
E. Project Objectives

* Road Safety

* Operational Efficiency/Productivity

* Energy Conservation/Air Quality

¢ Enforcement of Regulation

F. Project Type

* Full-Scale Application

1. Total Estimate Project Cost

Project Cost: $ 300 000

J. Current Status

* Project Completed
¢ Completion Date: 12-Avr-86

15

K. IVHS User Services by Application Area
I. Advanced Traveller information Systems (ATIS)
® En Route Driver Information (real time)
- Driver Information
Il. Advanced Traffic Management Systems {(ATMS)
¢ Traffic Management

M. Comments

The control system presently in place is capable of operating 25 signs. Information from
an electronic ice detection system is used to select various messages.



A. Title of Program/Project/Activity

Project 1D: 21
Project Title: ~ Traffic Signals Computer Control System

B. Responsible Organization

A 26
City of Calgary, Transportation Department

Organization ID:
Organization Name:

Mr J. David Keenan, P. Eng.
P.0. Box 2100, Station M
Calgary AB T2P 2M5
Tel: 268-1543

Fax: 268-1633

D. Description of the Program/Project/Activity

The City of Calgary installed its first computerized traffic signal control system in 1980.
Since that time, we have expanded the original system to include two traffic computers
controlling 310 out of a total of 592 signals in the city. The present system selects signal
timings on the basis of historical traffic volume information for specific times of the day.
In addition, there are two signalized corridors where signal timings are selected from a
number of pre-determined signal plans based on actual traffic volumes at the time.

Since the installation of the first traffic computer in 1980, there have been many advances
in the traffic control and management industry. By today's standards, the central system
is considered out-of-date. Recognizing this fact, the City of Calgary has embarked on a
program to replace the old system with one that is state-of-the-art. This new system will
not only take advantage of the previous 15 years of technological advancements, but also
form a key building block to grow and expand into the realm of IVHS.

E. Project Objectives
* Road Safety
s Operational Efficiency/Productivity
* Mobility lmprovement
* Energy Conservation/Air Quality
F. Project Type

® Feasibility Study
¢ Full-Scale Application

16

. Total Estimate Project Cost

Project Cost: $ 2 100 000

J. Current Status

* Project Planned

® Start Date: Jun-94

* Completion Date: Mar-97

* Evaluation Planned

¢ Evaluation Information Available Later

K. IVHS User Services by Application Area

1l. Advanced Traffic Management Systems (ATMS)
* Traffic Network Monitoring and Control {includes transit priority and HOV priority)
* Traffic Management

IV, Advanced Public Transportation Systems (APTS)
* Emergency Vehicle Management
- Signal Priority




A. Title of Program/Project/Activity

Project ID: 26
Project Title: High Precision GPS Receiver

B. Responsible Organization

Organization 1D: A 35
Organization Name:  Novatel Communications Ltd

Tony Murfin & Brad Timinski
6732, 8th Street NE

Calgary AB TZE 8M4
Tel: 403-295-4241

Fax: 403-295-4901

D. Description of the Program/Project/Activity

Novatel GPS Business Group is actively seeking [VHS/Tracking Applications. We currently
have no applications, but are developing exclusive features watch Enhanee Vehicle
Tracking Capabilities:

- Narrow Correlation: Improved Accuracy & Multipath Immunity .
- Multipath Ellimination Technology: reduces muitipath even more significantly
- L1/L2 for even further accuracy improvements by removal of atmospheric errors,

E. Project Objectives

¢ Mobility Improvement

¢ Enforcement of Regulation

¢ Revenue Generation

¢ |ndustrial/Regional Development
» Business/Product Opportunity

F. Project Type

» Research and Development
* Models Development

* Standards Development

¢ Demonstration/Field Trial

» Full-Scale Application
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G. Functions/Features

* Automatic Identification - Vehicle

* Automatic ldentification - Cargo/Parcels
¢ Automatic Vehicle - Classification

* Automatic Vehicle - Location

¢ Navigation - Full In-Vehicle Map Display
* Route Guidance - Autonomous (in-veh.)
¢ Route Guidance - Centrally Driven

¢ Monitoring Driver Alertness

H. Enabling Technologies
1. Mobile Communication
* Microwave
* Satellite
2. Vehicle Positioning
* GPS
¢ Differential GPS
4, On-Board Data Storage
¢ EEPROM
J. Current Status
* Project Active
¢ Start Date: 1992 Launch
* Completion Date: In Process
L. Project Reports/Publications
¢ Title: We have many published papers

Author: Novatel

M. Comments

Novatel is seeking appropriate IVHS programs, partners.



A. Title of Program/Project/Activity

Project ID: 27
Project Title: Development of Autonomous Mining Vehicles

B. Responsible Organization

Organization 1D: A 38
Organization Name:  Syncrude Canada

Mr Julian 