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APPENDIX 2:

DRAFT GENERAL SPECIFICATIONS

The Draft General Specifications defines required processing functions, performance, interfaces
and installation of equipment in order to establish compatibility of equipment components,
which organized by 21 volumes corresponding to the functional packages below.

(1) Telephone Exchange
(2) CCTV Monitoring
(3) Event Detection (by Image)
(4) Vehicle Detection
(5) Traffic Analysis

(6) Weather Monitoring
(7) Traffic Event Data Management
(8) Traffic Supervision

(9) VMS Indication

(10) Mobile Radio Communication
(11

1
11) Traffic Information

) Lane Monitoring
) Vehicle Identification
14) Lane Control
15) Road-to-Vehicle Communication
16) IC-Card Recording
17) Toll Management
18) OBU Management
19) Axle Load Measurement
20) Overloading Management
21) Center/Roadside Communication
(Including Ducts)



DRAFT GENERAL SPECIFICATIONS (1)

Telephone Exchange

(Ver.1.0: Final Version of the Study Results)



Documents and Volumes of Draft ITS Standards

The Draft ITS Standards consist of the following documents:

o Draft Design Standards (volumes organized by the ITS user services)

o Draft General Specifications (volumes organized by the functional packages)
o Draft Message/Data Standards

¢ Draft Communication System Plan

The Draft ITS Standards organized by 26 volumes shown below.
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General Outlines

This functional package allows to send an emergency call and a request for help to the Main
Centers and road management offices at an incident occurrence by telephones installed at
roadsides, rest areas and tunnel sections and by administrative telephones installed at the
toll management offices, and allows to send instructions to the units concerned at an instant
for clearing incidents and enforcing traffic regulations.

Scope

This Draft General Specifications deal with the equipment components and software to be
installed at roadside on the expressway network throughout Vietnam, including access sections
of arterial roads, and in the Main Centers, road management offices and toll management
office of the expressway network for actualizing this functional package.

Relevant Regulations and Standards

e |TU-T G.107: The E-Model, a computational model for use in transmission planning

e ITU-T G. 114: One-way transmission time

e |TU-T Y. 1541: Network performance objectives for IP-based services

e ITU-T H.320: Standards for video conferencing

e |TU-T H323: Visual telephone systems and equipment for local area networks which
provide a non-guaranteed quality of service

e BS 7430: Earthing

e BS6651: Lightning Protection

Definitions of Terms

Incident: An unusual and unplanned event that affects or impedes the normal flow of traffic,
such as traffic accidents, broken-down vehicles, left obstacles, reversing vehicles, vandalism
and natural disaster on the road.

Main Center: The Center in charge of traffic monitoring, traffic control and traffic
information dissemination, and is to be cooperated with road management offices.

Road Management Office: An office in charge of patrol for surveying current traffic
conditions on the expressway, and is to be equipped with the operation vehicles and the
monitoring equipment for surveillance.

Toll Office: A toll office is located at a tollgate, which includes two or more tollbooths, and
is in charge of toll collection.

Draft General Specifications: The Draft General Specifications defines required
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processing functions, performance, interfaces and installation of equipment in order to
establish compatibility of equipment components.

System Architecture1: Diagrams indicated by the combination of subsystems and
interfaces necessary for realizing a large system such as ITS. That should consist of
several different kinds of diagrams, such as collaboration diagrams and message sequence
diagrams in the notation of UML (Unified Modelling Language).

Equipment Component: The lowest subsystem of the system architecture, which is defined
as the ordering unit for suppliers. Particulars of the Draft General Specifications are to be set
up corresponding to the equipment components.

Functional Package: A group of subsystems that have strong relationship to realize a
certain function. Particulars of the Draft Design Standards and volumes of the Draft
General Specifications are to be set up corresponding to the functional packages.

Interface: A connection for distributing information between two
different subsystems, or between a subsystem and an object outside of ITS, and that is
important target for discussing the standardization.

Telephone Exchange: This functional package allows to send an emergency call and a
request for help to the Main Centers and road management offices at an incident
occurrence by telephones installed at roadsides, rest areas and tunnel sections and by
administrative telephones installed at the toll offices, and allows to send directives to the
units concerned at an instant for clearing incidents and enforcing traffic regulations.

ISO: The International Organization for Standardization is an international-standard-
setting body composed of representatives from various national standards organizations.
Founded on February 23, 1947, the organization promulgates worldwide proprietary
industrial and commercial standards.

ITU: The International Telecommunication Union is an agency of the United Nations
which regulates information and communication technology issues. ITU coordinates the
shared global use of the radio spectrum, promotes international cooperation in assigning
satellite orbits, works to improve telecommunication infrastructure in the developing world
and establishes worldwide standards.
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Requirements

System shall be capable of receiving notification of incident occurrence promptly from
road user and of identifying the user’s location on the expressway.

System shall be capable of receiving report of current traffic conditions on the
expressways and of incident occure promptly from the operators in the toll management
office and the rest area.

System shall be capable of switching and connecting the interactive voice and
emergency directives among Main Center, road management offices and toll
management offices.

System shall be capable of sending directives to the units concerned simultaneously
and on a top-priority at any time for clearing incidents and enforcing traffic regulations.

System shall be capable of receiving notification of incident occurrence generally within
20 minutes, and sending road operation vehicles to the incident site generally within 1
hour.

System shall be capable of functioning 24 hours a day, 365 days a year by a redundant
system and sufficient durability/reliability of equipment components.

In case, part or whole of procurement and operation & maintenance related to the
Telephone Exchange is to be outsourced to another organization such as
telecommunications carrier or operator, it should be outsourced based on the mutually
agreed document such as a contract with making clear system demarcation points and
responsibilities of each party.
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System Architecture
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7. Telephone Switching Equipment Component
7.1 Functions

e Switching equipment component for directive communication and administrative
telephone shall be divided into different units. The emergency telephone is able to
connect to the unit for administrative telephone.

¢ The switching equipment components shall be secured to switch and connect directive
communication and emergency call from the emergency telephone installed in roadside
whenever required during the emergency cases.

o The switching system shall be complied with the international standard.

e The switching equipment components shall have no incompatibility of interfaces for
connection with the transmission equipment components.

e There are several types of directives from the Main Center such as directive to all,
directive to concerned division, directive to the specific region(s), and directive to a
specific individual. The switching equipment components shall be capable to realize
these different types of directives in accordance with directions made by the operator
through the directive communication console.

o The administrative telephone which is utilized in normal operation condition shall be
capable of connecting Public Switched Telephone Network (PSTN) in addition to the
connection among Main Center, Road Management Office (RMO), Toll Management
Office (TMO) and Rest Area.

e The fault of the switching equipment components shall be detected and notified to the
operating staff. During emergency repairing time after detection of the system fault,
continuous operation shall be secured with the redundant equipment component
without any interruption.

¢ The switching equipment component shall be those types whose usefulness have been
confirmed by road operators, communication carriers or operators in the countries other
than the original manufacturing country.

7.2 Structure

e The switching equipment component shall have sufficient durability for 24hours a day,
365 days a year.

e The switching equipment components shall have the structure which is possible to fix in
the building, housing or cabinet.
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The structure of switching equipment components shall be capable to replace the faulty
parts simply and easily when it is detected.

The structure of switching equipment component shall be capable to implement the
periodical checking and clean up activities.

7.3 Performance

The performance of the switching equipment components shall be guaranteed so as to
switch and connect the required communication traffic in appropriate timing within the
requirements stipulated in the concerned sections of this General Specifications.

The directive communications, emergency telephone and Administrative Telephone
shall be complied with the conditions of Class 0 of ITU-T Recommendation Y.1541 at
least.

The directive from Main Center in emergency case shall be connected without any
connection loss. As for the Administrative Telephone, the connection loss shall be
within 10%.

The speech quality of the voice communications shall be complied with or equivalent to
the quality of fixed line telecommunications carrier. However, the following performance
shall be complied with at least;

Directive Communication:
From Directive Console to the terminal equipment component to receive the
directive call: within 18dB

Emergency Telephone:
From Emergency Telephone equipment component to receiving telephone
equipment component : 22 dB

Voice Communication under normal operation cases:
From end terminal equipment component to the another end terminal equipment
component: within 26dB

7.4 Human Machine Interfaces

The switching equipment components shall be equipped the human-machine interface
in order for operation and maintenance staff to make diagnosis of the switching system,
input the necessary command, and execute necessary operation and maintenance
activities.

The switching equipment components shall be capable to detect the fault of the
equipment components. When the fault is detected, the system shall be capable to notify
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it as alert such as buzzer or flashing light on the display to the O&M staff.

7.5 Communication Interfaces

The communication interfaces of the switching equipment components shall be
complied with the international standard

7.6 Installation

The switching equipment components shall be installed in air conditioned room, in Main
Center building/Road Management Office or Toll Office basically.

The equipment components shall be protected from the lightning strike and lightning
surge. The earth resistance shall be maximum 10 ohm, and common earthing
protection shall be applied to the switching equipment components bonding with the
grounding of lightning protection system and other grounding facilities installed within
short distance.

8. Directive Communication Console

8.1 Functions

The directives from the Main Center shall be switched and connected without any
connection loss in accordance with the options selected by operator through the
Directive Communication Console.

There are several types of directives from the Main Center such as directive to all,
directive to concerned division, directive to the specific region(s), and directive to a
specific individual. The directive communication console shall be capable to realize
these different types of directives simply and clearly.

The fault of the directive communication console equipment components shall be
capable to be detected, and shall be notified to the operating staff. During emergency
repairing time after detection of the system fault, continuous operation shall be secured
with the redundant equipment component without any interruption.

The directive communication console equipment components shall be those types
whose usefulness have been confirmed by road operators, communication carriers or
operators in the countries other than the original manufacturing country.
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8.2 Structure

e The directive communication console equipment components shall have sufficient
durability for 24hours a day, 365 days a year.

e The directive communication console equipment components shall be capable to be
installed in the main center building.

e The structure of directive communication equipment components shall be capable to
replace the faulty parts simply and easily when it is detected.

e The structure of directive communication equipment components shall be capable to
implement the periodical checking and clean up activities.

8.3 Performance
e The Console shall be capable of identifying of directive destination clearly.

e The console shall be capable of indicating directive destination and successful
acknowledgements from the recipients of directives.

e The speech quality of the voice communications shall be complied with or equivalent to
the quality of fixed line telecommunications carrier. However, the following performance
shall be complied with at least;

Directive Communication:
From Directive Console to the terminal equipment component to receive the
directive call: within 18dB

8.4 Human Machine Interfaces

o The directive communication console at main center shall be equipped necessary
Human Machine Interfaces for transmitting directives, receiving acknowledges, and
voice communications.

8.5 Communication Interfaces

¢ All of the interfaces of directive communication console equipment components to be
installed in main center shall be compatible to other connecting communication
equipment components and shall not be hindrance of its communication.

A2-(1) 8
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8.6 Installation

e The equipment components shall be protected from the lightning strike and lightning
surge. The earth resistance shall be maximum 10 ohm, and common earthing
protection shall be applied to the directive communication equipment components
bonding with the grounding of lightning protection system and other grounding facilities
installed within short distance.

9. Directive Telephone Equipment Component
9.1 Functions

e The directive telephone equipment component which receives directive from the Main
Center shall be equipped with the function to notify it as directive with buzzer or flashing
light to the operating staff of receiving side.

¢ The directive telephone equipment component shall be capable to response with button
or similar mechanism when the staff receives the directive.

e The directive telephone equipment component shall be those types whose usefulness
have been confirmed by road operators, communication carriers or operators in the
countries other than the original manufacturing country.

9.2 Structure

e The directive telephone equipment component shall have sufficient durability for
24hours a day, 365 days a year.

e The structure of directive telephone equipment component shall be capable to replace
the faulty parts simply and easily when it is detected.

9.3 Performance
o The directive telephone equipment component shall be operated simply.

e The speech quality of the voice communications shall be complied with or equivalent to
the quality of fixed line telecommunications carrier. However, the following performance
shall be complied with at least;

Directive Communication:
From Directive Console to the terminal equipment component to receive the
directive call: within 18dB
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9.4 Human Machine Interfaces

o The directive telephone equipment component which receives directive from the Main
Center shall be equipped with the function to notify it as directive with buzzer or flashing
light to the operating staff of receiving side.

e The directive telephone equipment component shall be capable to response with button
or similar mechanism when the staff receives the directive.

9.5 Communication Interfaces

¢ All of the interfaces of directive telephone terminal shall be compatible to other
connecting communication equipment components and shall not be hindrance of its
communication.

9.6 Installation

e The equipment components shall be protected from the lightning strike and lightning
surge. The earth resistance shall be maximum 10 ohm, and common earthing
protection shall be applied to the directive telephone terminal bonding with the
grounding of lightning protection system and other grounding facilities installed within
short distance.
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10. Administrative Telephone Equipment Component
10.1 Functions

o The administrative telephone shall be capable of connecting Public Switched
Telephone Network (PSTN) in addition to the connection among Main Center, Road
Management Office (RMO), Toll Management Office (TMO) and Rest Area.

¢ The administrative telephone equipment component shall be those types whose
usefulness have been confirmed by road operators, communication carriers or
operators in the countries other than the original manufacturing country.

10.2 Structure

o The administrative telephone equipment component shall have sufficient durability for
24hours a day, 365 days a year.

10.3 Performance

e The speech quality of the voice communications shall be complied with or equivalent to
the quality of fixed line telecommunications carrier. However, the following performance
shall be complied with at least;

Administrative Voice Communication:
From one administrative terminal equipment component to another administrative
terminal equipment component: within 26dB

10.4 Human Machine Interfaces

o The key arrangement of administrative telephone equipment component shall be as per
the descriptions of ITU-T Recommendation E. 161.

10.5 Communication Interfaces

o All of the interfaces of administrative telephone equipment components shall be
compatible to other connecting communication equipment components and shall not be
hindrance of its communication.
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10.6 Installation

The equipment components shall be protected from the lightning strike and lightning
surge. The earth resistance shall be maximum 10 ohm, and common earthing
protection shall be applied to the administrative telephone equipment components
bonding with the grounding of lightning protection system and other grounding facilities
installed within short distance.

11. Emergency Telephone Equipment Component

11.1 Functions

The Emergency Telephone equipment component shall be capable of connecting to the
receiving telephone to be installed at Road Management Office in case of emergency.

The emergency telephone equipment component shall be those types whose
usefulness have been confirmed by road operators, communication carriers or
operators in the countries other than the original manufacturing country.

11.2 Structure

The emergency telephone equipment component is not utilized in normal operation
conditions except for maintenance time however it shall have sufficient durability so that
it is able to function properly whenever required.

The emergency telephone equipment component shall be installed in the cabinet or
chassis in order to secure the performance of it, and to be installed outside of the guard
rail with appropriate height.

The structure of emergency telephone equipment component shall be capable to
replace the faulty parts simply and easily when it is detected.

11.3 Performance

The speech quality of the voice communications shall be complied with or equivalent to
the quality of fixed line telecommunications carrier. However, the following performance
shall be complied with at least;

Emergency Telephone:
From Emergency Telephone equipment component to receiving telephone
equipment component: 22 dB
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11.4 Human Machine Interfaces

o The Human Machine Interface of emergency telephone equipment component shall be
simple and easy so that the user is able to use it without experience.

11.5 Communication Interfaces

o All of the interfaces of emergency telephone equipment components shall be
compatible to other connecting communication equipment components and shall not be
hindrance of its communication.

11.6 Installation

e The equipment components shall be protected from the lightning strike and lightning
surge. The earth resistance shall be maximum 10 ohm, and common earthing
protection shall be applied to the emergency telephone equipment component bonding
with the grounding of lightning protection system and other grounding facilities installed
within short distance.

12. Receiving Telephone Equipment Component for Emergency Call
12.1 Functions

e The equipment component which receives emergency call from emergency telephone
to be installed at roadside shall be equipped the function to notify it as emergency call
to the operating staff of receiving side.

e The equipment component for receiving telephone shall be those types whose
usefulness have been confirmed by road operators, communication carriers or
operators in the countries other than the original manufacturing country.

12.2 Structure

o The receiving telephone equipment component for emergency call is not utilized in
normal operation conditions except for maintenance time however it shall have
sufficient durability so that it is able to function properly whenever required.

e The structure of receiving telephone equipment component shall be capable to replace
the faulty parts simply and easily when it is detected.

A2-(1) 13



The Study for Supporting ITS Standards & Operation Plan Development in Vietham
Appendix 2

12.3 Performance

e The speech quality of the voice communications shall be complied with or equivalent to
the quality of fixed line telecommunications carrier. However, the following performance
shall be complied with at least;

Emergency Telephone:
From Emergency Telephone equipment component to receiving telephone
equipment component: 22 dB

12.4 Human Machine Interfaces

o The receiving telephone equipment component which receives emergency call from the
emergency telephone shall be equipped with the function to notify it as directive with
buzzer or flashing light to the operating staff of receiving side.

12.5 Communication Interfaces

¢ All of the interfaces of receiving telephone equipment components shall be compatible
to other connecting communication equipment components and shall not be hindrance
of its communication.

12.6 Installation

e The equipment components shall be protected from the lightning strike and lightning
surge. The earth resistance shall be maximum 10 ohm, and common earthing
protection shall be applied to the switching equipment components bonding with the
grounding of lightning protection system and other grounding facilities installed within
short distance.

13. Ambient Conditions

e The switching equipment components shall be accommodated in the air conditioned
clean room or cabinet equivalent to IP66 to keep the performance of the equipment
components.

e The spare parts of the switching equipment components shall be accommodated in the
air conditioned clean room to keep the performance of it. The accommodation
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conditions shall be subject to the individual equipments requirements to the storage
environment.

¢ In case the equipment component such as emergency telephone is to be installed at
outside, it shall be installed in the cabinet or chassis of IP65 or equivalent in order to
secure the performance of the equipment component.

e The equipment component to be installed outside shall be capable to withstand natural
conditions, meteorological conditions, electromagnetic noise, and other environmental
conditions in Vietham.

14. Power Supply

e The electric power supply for switching equipment components shall be equipped the
back up power supply for securing the operation for 24 hours a day 365 days a year.

e The back up electric power supply for the equipment components related to directive
communications shall be capable to operate it at least 24hours during commercial
power failure.

15. Maintainability
e The equipment components shall be maintained easily and simply.

e The switching equipment components shall be capable to identify the faulty parts easily
in case the fault is detected, and the replacement of the parts shall be simple.

e The Manufacturer shall guarantee the availability of spare parts of the supplied
equipment components at least five (5) years after the equipment components are
handed over to the road management authority

o The manufacturer of the switching equipment components shall submit the necessary
documents for the operation and maintenance such as manuals and check list, and
provide necessary training to operation and maintenance staffs of the related
equipment components.

o The manufacturer/supplier of the switching equipment components shall make a
contract on technical support related to the delivered equipment components during the
operation and maintenance period with the road management authority and the
manufacturer/supplier shall provide the necessary services based on that contract.
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16.

17.
1)

2)

Quality Control

e The manufacturer of the equipment components shall have the authentication of
ISO9001 on manufacturing division of equipment components to be delivered under the
project and final inspection division before shipping.

¢ The manufacturer shall be required to submit the copy of the evidenced document of
the 1SO9001 authentication specified above attached with tender or prequalification
proposal.

Testing/Inspection

General

The Test and Inspection for the switching equipment components shall be implemented in
accordance with the following conditions;

(1) The test means own test of contractor, manufacturer or and/or the company in charge of
installation work, and Inspection means the part of the test demonstrated by the
contractor and witnessed by the authorized staff of the road management authority
and/or the consultant, and if it is completed successfully, it will be accepted.

(2) There are three types of test such as factory test, unit test of the equipment component
at site after installation, and connection test between switching system and terminal
equipment components.

(3) There are also three types of inspections similar to the tests. The connection inspection
are recommended to be witnessed.

(4) All inspection shall be executed and demonstrated by the contractor, manufacturer
and/or the company in charge of installation work, and all necessary cost related to the
tests and inspections shall be born by the contractor, manufacturer, and/or the
company in charge of installation work.

(5) The test and inspection shall include the inventory check, visual inspection, and
performance test at least, respectively.

Tests and Inspections during Project Implementation
The following steps shall be taken during project implementation.

(1) The manufacturer’'s factory own test procedure and its inspection procedure shall be
submitted to the road management authority and the consultant for approval

(2) After the factory test procedure is approved, the factory test shall be executed by the
manufacturer, and the result shall be submitted to the road management authority and
the consultant.
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3)

4)

(3) The equipment component unit test procedure at site after its installation shall be
submitted to the road management authority and the consultant for approval.

(4) After approval of the unit test procedure, the unit test shall be executed and the test
result shall be submitted to the road management authority and the consultant.

(5) If necessary, the road management authority and/or the consultant may request to
implement the inspection of the equipment component unit test at site.

(6) The test and inspection procedure of the connection test between switching system and
terminal equipment component shall be submitted to the road management authority
and the consultant

(7) After approval of the connection test procedure, the contractor's own connection test
shall be implemented and the test result shall be submitted to the road management
authority and the consultant

(8) The inspection for the system connection shall be implemented witnessed by the road
management authority and the consultant

Necessary Document

All procedures of the tests and the inspections shall be submitted to the road management
authority and the consultant for approval in the appropriate timing before commencement of
the tests and inspections, respectively in hard copy including followings;

(1) The test and inspection procedure shall include test and inspection items, descriptions
and drawings related to the items, check list which includes items and brief descriptions
of items, and acceptable conditions, threshold, and/or criteria of each item, and blank
space to filling out the test or inspection result.

(2) In the checklist, the blank space to fill out the authorized person’s signature, date, and
venue shall be also included.

Other Conditions

The following conditions shall be determined in each project at least.

(1) The submission deadline of each test and inspection procedure

(2) The submission deadline of the contractor’s individual own test result

(3) The issuing deadline of related certificate from the road management authority and the
consultant

(4) The necessary number of submission documents
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Documents and Volumes of Draft ITS Standards

The Draft ITS Standards consist of the following Documents:

o Draft Design Standards (volumes organized by the ITS user services)

o Draft General Specifications (volumes organized by the functional packages)
o Draft Message/Data Standards

¢ Draft Communication System Plan

The Draft ITS Standards organized by 26 volumes shown below.

(5) Traffic Analysis

(6) Weather Monitoring

(7) Traffic Event Data Management
(8) Traffic Supervision

(9) VMS Indication

(10) Mobile Radio Communication

)
)
)
|
(4) Vehicle Detection
)
)
)
)

Draft Design Standards (1) Traffic Information/Control (3) Heavy Truck Control

(3 Volumes) (2) Automated Toll Collection

Draft General Specifications | (1) Telephone Exchange 12) Lane Monitoring

(21 Volumes) (2) CCTV Monitoring 13) Vehicle/Class Identification
(3) Event Detection (by Image) 14) Lane Control

5) Road-to-Vehicle Communication
6) IC-card Recording

7) Toll Management

) OBU Management

) Axle Load Measurement

) Overloading Management

) Center/Roadside Communication

N N o~ o~~~ o~

1
1
1
18
19
20
21

(11) Traffic Information (including Ducts)
Draft Message/Data Standards Message List Data Dictionary
(1 Volume)
Draft Communication System General Communication System  Design Standards of Communication
Plan (1 Volume) Plan System




7.1
7.2
7.3
7.4
7.5

8.1
8.2
8.3
8.4
8.5

9.1
9.2
9.3
9.4
9.5
9.6

10.

11.

12.

13.

14.
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1)

2)

General Outlines

This functional package allows the road operators to capture current situation of traffic
accidents, broken-down vehicles, left obstacles, driving in the reverse direction, vandalism,
natural disaster and traffic conditions on the expressways and to monitor the captured video
image at the Main Centres and road management offices by using cameras installed at
road sections where traffic can be stuck easily by incidents and at long tunnel sections.

Scope

This Draft General Specifications deal with the equipment components and software to be
installed at roadside on the expressway network throughout Vietnam, including access sections
of arterial roads, and in the Main Centres, road management offices of the expressway
network for actualizing this functional package.

Relevant Regulations and Standards

International Standards

o 1SO 14813-1:2007 Intelligent transport systems — Reference model architecture(s) for
the ITS sector — Part 1: ITS service domains, service groups and services

e |EC 60529: (Ingress Protection Rating)

e ISO/IEC 14496-2: (MPEG4-Part 2)

e |EEE 802.3: (Ethernet)

o [SO/IEC 14496: (Coding of audio-visual objects)

e FCC RJ-45: (modular connector)

National Standards

e TCVN4054:2005 Budng 6 t6 - Yéu cau thiét kéh

Definitions of Terms

ITS: Intelligent Transport Systems (ITS) are systems to support transportation of goods
and humans with information and communication technologies in order to efficiently and
safely use the transport infrastructure and transport means (cars, trains, planes, ships...)

Incident: An unusual and unplanned event that affects or impedes the normal flow of traffic,
such as traffic accidents, broken-down vehicles, left obstacles, reversing vehicles, vandalism
and natural disaster on the road.

Main Center: The Center in charge of traffic monitoring, traffic control and traffic information
dissemination, and is to be cooperated with road management offices.

Road Management Office: An office in charge of patrol for surveying current traffic conditions
on the expressway, and is to be equipped with the operation vehicles and the monitoring
equipment for surveillance.

Draft General Specifications: The Draft General Specifications defines required
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processing functions, performance, interfaces and installation of equipment in order to
establish compatibility of equipment components.

System Architecture: Diagrams indicated by the combination of subsystems and interfaces
necessary for realizing a large system such as ITS. That should consist of several different
kinds of diagrams, such as collaboration diagrams and message sequence diagrams in the
notation of UML (Unified Modelling Language).

Equipment Component: The lowest subsystem of the system architecture, which is defined
as the ordering unit for suppliers. Particulars of the Draft General Specifications are to be set
up corresponding to the equipment components.

Functional Package: A group of subsystems that have strong relationship to realize a
certain function. Particulars of the Draft Design Standards and volumes of the Draft
General Specifications are to be set up corresponding to the functional packages.

Interface: A connection for distributing information between two different subsystems, or
between a subsystem and an object outside of ITS, and that is important target for
discussing the standardization.

CCTV Monitoring: This functional package allows the road operators to capture current
situation of traffic accidents, broken-down vehicles, left obstacles, driving in the reverse
direction, vandalism, natural disaster and traffic conditions on the expressways and to
monitor the captured video image at the Main Centers and road management offices by
using cameras installed at road sections where traffic can be stuck easily by incidents and
at long tunnel sections.

Traffic Information: This functional package allows the road operators to provide other
organizations with the information organized as traffic events on the expressways by using
the Internet.

ISO: The International Organization for Standardization is an international-standard-setting
body composed of representatives from various national standards organizations. Founded
on February 23, 1947, the organization promulgates worldwide proprietary industrial and
commercial standards.

CCTV Camera: Closed-Circuit Television Camera, which is used for producing images or
recordings for surveillance purposes, and can be either video camera, or digital stills
camera. Video cameras are either analogue or digital, so that they work on the basis of
sending analogue or digital signals to a storage device such as a video tape recorder or
computer. Video cameras are network cameras or |IP cameras when embedded a video
server having an IP address for video and audio streaming.

Node: A node is a connection point is a connection point, either a redistribution point or a
communication endpoint (some terminal equipment). The definition of a node depends on
the network and protocol layer referred to. A physical network node is an active electronic
device that is attached to a network, and is capable of sending, receiving, or forwarding
information over a communications channel

SDH: Synchronous Digital Hierarchy are standardized multiplexing protocols that transfer

A2-(2) 2



The Study for Supporting ITS Standards & Operation Plan Development in Vietham
Appendix 2

multiple digital bit streams over optical fiber using lasers or light-emitting diodes (LEDs).
Lower data rates can also be transferred via an electrical interface.

Requirements

o System shall be capable of recognizing incident occurrences on the road and their
types, such as ftraffic accidents, breakdown vehicles, left obstacles, driving in the
reverse direction, vandalism and natural disaster, by remote monitoring at the Main
Center and road management office.

e System shall be capable of recognizing the severity of incidents through identifying
types of vehicles involved (such as trucks, buses and sedans) by appearances.

o System shall be capable of identifying the place of incident occurrence at the Main
Center and road management office.

o System shall be capable of installing roadside equipment adequately at bottleneck
spots on the road where traffic can be stuck easily by incident and at tunnel sections.

e System shall be capable of controlling roadside equipment remotely from the Main Center
in ordinary time and from road management office at a occurrence of incident.

e System shall be capable of minimizing the required number of monitoring devices.

e System shall be capable of minimizing load caused by data transmission including
video image on the communication system.

¢ System shall be capable of storing the needed video image.
¢ System shall be capable of indicating and printing out the needed results.

e System shall be capable of saving implementation cost by utilizing technologies defused
for the Internet.

e System shall be capable of securing sufficient durability and reliability of equipment
components in the ambient conditions at roadside.
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6. System Architecture
Main Center Road Management Office Roadside
CCTV Monitoring Console CCTV Monitoring Console
CCTV
Monitor . Monitor . Camera
Screen Printer Screen Printer
| | | | H/:%
Switc_her Data Switc_her Data I
/Monitor Server /Monitor Server
Controller Controller
CCTV CCTV
Center Center
Controller Controller
N\ J

[ ] :Location

|:| : Equipment Package |:| : Detailed Device

El : Software ¢ : Switching Hub & Media Converter ] : Media Converter
|:| : SDH Node — : Fibre Optic Cable — : Copper Cable

Broken Lines: Outside of This Functional Package
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7. CCTV Camera

7.1 Functions

The system shall be capable of monitoring vehicles on the expressway and identifying
types of the vehicles by their appearances.

The system shall be capable of shooting road traffic by using black/white or colour image
continuously 24 hours a day, 365 days a year excluding time for regular maintenance.

The system shall be capable of synchronizing its clock to the clock of “CCTV Center
Controller” at the start-up. By the clock synchronization, the system can be capable of

picking out required images from the accumulated images from all cameras.

CCTV shall be capable of correcting brightness of captured image automatically. (That is
called as the function of iris.)

CCTV shall have auto-focus function to be controlled by using “CCTV Monitor Console”

7.2 Structure

The equipment components shall have adequate structure, shape, size, lightweight and
robustness.

The equipment components shall be protected with the measures against typhoon, fire,
earthquake, sandstorm and lightning.

The equipment components shall be protected with the measures against water, rust,
dust, salt water in case equipment components are installed outdoor.

The chassis of equipment components shall have adequate structure so as it can not be
opened easily, and its door shall be locked.

The equipment components shall be capable of having adequate structure for performing
maintenance works from the sides and/or back, but not from lane direction, in order to

minimize the influence to traffic activities.

Chassis of equipment shall be capable of absorbing temperature rising from inside
equipment and radiant solar heat.

The equipment components shall be protected with the measures against interference
from other electronic devices.

CCTV camera shall be protected against dust and water ingress if it will be installed
outdoor in road typical section in accordance with IPX 66 of the international standards
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IEC 60529 or equivalent.
s CCTV camera shall be protected with the countermeasures against dust ingress if it will be
installed outdoor in road tunnel section in accordance with IPX 64 of the international

standards IEC 60529 or equivalent.

o The system shall be capable of fully meeting the requirements even under the conditions
of nighttimes.

e The camera shall be capable of complying with CS—mount standard.

¢ The equipment components shall have adequate structure, shape, size, lightweight and
robustness.

7.3 Performance

o The field of view shall be 14,000mm in width and 4,750mm in height or over.
e The object speed shall be 0~180km/h or over.

e The system shall be capable of controlling the lens aperture in tune with the brightness of
the subject and of outputting the best suited video image.

e The system shall be capable of presetting lens and pan head of the camera according to
a control signal.

e The system shall have the interface of video image output to adjust angle of view of
camera and the interface of receiving control signal to check camera operations at setting-
up on installation site.

e The system shall have defrosting function.

s The equipment components shall be capable of shooting road traffic by at least
Black/White image for continuously 24 hours a day for 365 days a year except for
maintenance and repair period.

e The system shall have zooming function.

o The system shall have panning/tilting function. These functions are can be provided by
using camera platform or all-in-one camera.

e The equipment component shall be supplied with Device Driver for controling camera

functions of panning/tilting and zooming. The camera shall be supported to interface of
“CCTV Monitoring Console” as possible.
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o The function of panning/titing and zooming of the CCTV cameras shall be controlled
remotely and respectively using a keypad of the console in the Main Center. The camera
control shall be conducted using IP corresponding to the camera identification number.

Table 1 Minimal Specification of CCTV Camera

Typical Section

Tunnel Section

Camera Unit

Image sensor

CCD Sensor Colour or B/W
(CMOS Sensor is selectable)

CCD Sensor Colour or B/W
(CMOS Sensor is selectable)

Valid pixel of Sensor

> 380,000 pixel

> 380,000 pixel

lllumination

2-100,000 Ix (Day mode),
0.5-100,000 Ix (Night mode)

0.5-10,000 Ix

Resolution

> 480-360 pixel

> 480-360 pixel

Video Compression

MPEG-4 Part2
(ISO/IEC 14496-2)
MPEG-4 Part10
(ISO/IEC 14496-10),

MPEG-4 Part2
(ISO/IEC 14496-2)
MPEG-4 Part10
(ISO/IEC 14496-10),

AVS AVS

Flame rate > 15fps > 15fps
Network Interface 100Base / 1GBase (RJ-45) 100Base / 1GBase (RJ-45)
Range of surveillance > 150.000m > 150.000m
Lens Unit
Focal length of lens <3.8mm < 3.8mm
Zoomin > 20x optical > 20x optical

9 (remote control) (remote control)
Focusing Automatic Automatic

Camera platform Unit

+/- 170 degrees

+/- 170 degrees

Panning (remote control) (remote control)

Tiltin 100 degrees 100 degrees
9 (remote control) (remote control)

Programmable Preset > 100 points > 100 points

Housing Unit

Ingress Protection

Equivalent IP66 '

Equivalent |P64 *

Relative Humidity

Average 20 — 80 %
(shall be equipped Defroster)

Average 20 — 80 %
(shall be equipped Defroster)

Acting temperature

Average
25 +/- 3 degrees C.

Average
25 +/- 3 degrees C.

*1. IP66: No ingress of dust; complete protection against contact. Water projected in powerful
jets against the enclosure from any direction shall have no harmful effects.

*2. IP64: No ingress of dust; complete protection against contact. Water splashing against the
enclosure from any direction shall have no harmful effect.

*3. Maximum range of surveillance: For a vehicle 1.5m wide to be recognized by the operator,
the vehicle needs to be displayed clearly on the screen, size of the vehicle image on a
20-inch display more than 6mm
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7.4 Communication Interfaces

e+ The system shall be capable of controlling the signal for images transmitting in the
Ethernet, communication protocol is TCP/IP.

e The equipment components shall be capable of having following communication
interfaces in order to ensure that equipment components to be controllable to CCTV, and
accessible to CCTV video images from another equipment / console.

- The name of implementation software

- Bit allocation, which is needed for designing data transmission between transmission
devices

- Transmission data format

- Timing chart and other details of the standard interfaces

¢ Necessary information or specification of equipment components shall be capable of
being disclosed in order to secure the interoperability of devices. Furthermore, they shall
be capable of being disclosed promptly based on the disclosing demand including the
contents that are not described here.

7.5 Installation

e CCTV Camera installation height shall be 4.75m or more at the road typical section, and
4.00mm at tunnel section, in accordance with the limit construction clearance in
accordance with TCVN 4054:2005.

e CCTV camera shall be capable of being vertically and horizontally adjusted during
installation at roadside.

e Horizontal and vertical angle of CCTV camera shall be capable of being adjusted and fixed
appropriately at the installation site.

=+ The equipment components shall have adequate robustness against the wind of 60m/s
speed or equivalent.
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8. Central CCTV Controller

8.1 Functions

The function of panningt/tilting and zooming of the CCTV cameras shall be controlled
remotely and respectively using a keypad of the console in the Main Center. The camera
control shall be conducted using IP corresponding to the camera identification number.

The CCTV camera shall be capable of being controlled by “Main Center” or “Road
Management Office” depending on the given priority.

The system shall be capable of synchronizing its clock to the clock of “CCTV Center
Controller” at Main Center at the start-up period.

8.2 Structure

The equipment components shall have adequate structure, shape, size, lightweight and
robustness.

The equipment components shall be protected with the measures against lightning.

The chassis of equipment components shall have adequate structure so as it can not be
opened easily, and its door shall be locked.

Chassis of equipment shall be capable of absorbing temperature rising from inside
equipment.

The equipment components shall be protected with the measures against interference
from other electronic devices
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8.3 Performance (including Reliability)

Table 2 Specification of Center Control and Peripheral device

Specification

Control Unit

Output / Input signal

IEEE 802.3 (Ethernet)

Video Compression

MPEG-4 Part2
(ISO/IEC 14496-2)
MPEG-4 Part10
(ISO/IEC 14496-10),
AVS

Bit Rate Less than 3Mbps
Flame rate 15~30 fps
Protocol IP, UDP, RTP, Multicast
Interface 100BASE / 1GBASE
(IEEE 802.3)
Connector RJ-45

Record Unit (Option)

Resolution

> 480-360 pixel

Flame rate

> 5 fps

Media Converter / SW-HUB

Interface

100BASE / 1GBASE / 10GBASE

(IEEE 802.3)
Apply optic cable SM optic cable
Light wavelength 1.3/ 1.5 microm
Connector RJ-45

e The equipment components shall be capable of operating continuously 24 hours a day
for 365 days a year, except for maintenance and repair period.
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8.4 Communication Interfaces

e+ The system shall be capable of controlling the signal for images transmitting in the
Ethernet, communication protocol is TCP/IP.

¢ In order to secure the disclosure of following communication interfaces for the equipment
components to be controllable to CCTV, and accessible to CCTV video images from
another equipment / console.
- The name of implementation software
- Bit allocation, which is needed for designing data transmission between transmission

devices

- Transmission data format
- Timing chart and other details of the standard interfaces

¢ Unnecessary information or specification of equipment components shall be capable of
being disclosed in order to secure the interoperability of devices. Furthermore, they shall
be capable of being disclosed promptly based on the disclosing demand including the
contents that are not described here.

8.5 Installation

e Software shall be capable of being installed on the operating system which is widely
used in many countries such as Microsoft Windows or Linux.

e The equipment of component shall be installed in the Road Management Office and
Main Center.
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9. CCTV Monitoring Console

9.1 Functions

The equipment components shall be capable of monitoring vehicles on the expressways
and identifying the appearance of vehicles in following conditions;

- The field of view shall be 14,000mm in width and 4,750mm in height or over
- The object speed shall be 0~180km/h or over

9.2 Structure

The equipment components shall be capable of having adequate structure, shape, size,
lightweight and robustness.

The equipment components shall be protected with the measures against lightning.

The chassis of equipment components shall have adequate structure so as it can not be
opened easily, and its door shall be locked.

Chassis of equipment shall be capable of absorbing temperature rising from inside
equipment.

The equipment components shall be protected with the measures against interference
from other electronic devices

9.3 Performance

The system shall be capable of controlling the camera zooming, the tilting and the panning
functions.

The system shall be capable of displaying the selected camera image on the designated
monitor screen.

Recommended size of monitor screen shall be (approx.) 20inchs or over.

All camera images shall be capable of being displayed on Monitor Screen for the operating
staff to monitor the traffic conditions.

However, some issues are envisioned as follows:

- The room space may not be enough to locate all necessary Monitor Screens.

- The number of operators is not enough for monitoring all CCTV images displayed on
Monitor Screens.

Therefore, number of monitors should be controlled as follows:

- Multi images shall be separately displayed on the same Monitor Screen.

- Images of different cameras shall be displayed on the same Monitor Screen in defined
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rotating interval.
o The system shall be capable of displaying retrieve results on the monitor.
e The system shall be capable of capturing CCTV images as still picture.
¢ The system shall be capable of printing captured still pictures by using A4 printer.
¢ The system shall be capable of printing displayed images by using A4 printer.

e The system shall be capable of monitoring road traffic by at least Black/White images
continuously 24 hours a day for 365 days except for maintenance and repair period.

9.4 Human Machine Interfaces

e The equipment components shall have human-machine interface so as the Traffic
Information Operator can input necessary commands into the system.

s “CCTV monitor console” shall be user-friendly equipment.

9.5 Communication Interfaces

s The system shall be capable of controlling the signal for images transmitting in the
Ethernet, communication protocol is TCP/IP.

e The equipment components shall be capable of having following communication
interfaces in order to ensure that equipment components to be controllable to CCTV, and
accessible to CCTV video images from another equipment / console.

- The name of implementation software

- Bit allocation, which is needed for designing data transmission between transmission
devices

- Transmission data format

- Timing chart and other details of the standard interfaces

e Necessary information or specification of equipment components shall be capable of
being disclosed in order to secure the interoperability of devices. Furthermore, they shall
be capable of being disclosed promptly based on the disclosing demand including the
contents that are not described here.
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9.6 Installation

e Software shall be capable of being installed on the operating system which is widely
used in many countries such as Microsoft Windows or Linux.

e The equipment of component shall be installed in the Road Management Office and
Main Center.

10. Ambient Conditions

e The equipment component shall be installed in the offices and protected by the
measures against interferences of other electronic devices.

e The equipment component shall be capable of normally operating under the ambient
conditions. The conditions shown in Table 4.

Table 4 Ambient Conditions

Temperature Relative Humidity
Main Center
Toll Management Center Average Average
+/- _ 0,
Toll Office 25 +/- 3 degrees C. 20-80%
, -0 degrees C < Average
Outsid
uisiae < +50 degrees C <95 %

11. Power Supply

e The main power supply shall be AC 220 volts single phase and 50 Hz frequency.

e System shall have Uninterrupted Power Supply (UPS) against power failure. UPS must
be capable of providing power for the system for more than 2 hours.
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12.

13.

14.

1)

Maintainability

The equipment components shall be capable of being maintained easily and simply.

The equipment components shall be capable of identifying the faulty parts easily in
case equipment fault is detected, and the replacement of the parts shall be simple.

The spare parts of the equipment components shall be available at least five (5) years
after the equipment component is handed over to the road management authority, and
the manufacturer shall guarantee this spare parts supply period.

The manufacturer of the equipment components shall submit the necessary documents
necessary for the operation and maintenance such as manuals and check list, and
necessary training shall be provided to the staffs to be work as O&M staffs of the
related equipment components.

The manufacturer of the equipment components shall make a contract on technical
support of operation and maintenance related to the delivered equipment components
with the road management authority, and the manufacturer shall provide the necessary
services based on the contract.

Quality Control

The manufacturer of the equipment components shall have the authentication of
ISO9001 on manufacturing division of equipment components to be delivered under the
project and final inspection division before shipping.

The manufacturer shall be required to submit the copy of the evidenced document of
the 1SO9001 authentication specified above attached with tender or prequalification
proposal.

Testing/Inspection

General

The Test and Inspection for the equipment components shall be implemented in accordance
with the following conditions;

(1) The test means own test of contractor, manufacturer or and/or the company in charge of

installation work, and Inspection means the part of the test demonstrated by the
contractor and witnessed by the authorized staff of the road management authority
and/or the consultant, and if it is completed successfully, it will be accepted.

(2) There are three types of test such as factory test, unit test of the equipment component

at site after installation, and connection test with roadside equipment components and
servers.
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2)

3)

(3) There are also three types of inspections similar to the tests; the factory inspection and
the connection inspection are recommended to be witnessed.

(4) All inspection shall be executed and demonstrated by the contractor, manufacturer
and/or the company in charge of installation work, and all necessary cost related to the
tests and inspections shall be borne by the contractor, manufacturer, and/or the
company in charge of installation work.

(5) The test and inspection shall include the inventory check, visual inspection, and
performance test at least, respectively.

Tests and Inspections during Project Implementation
The following steps shall be taken during project implementation.

(1) The manufacturer’s factory own test procedure and its inspection procedure shall be
submitted to the road management authority and the consultant for approval

(2) After the factory test procedure is approved, the factory test shall be executed by the
manufacturer, and the result shall be submitted to the road management authority and
the consultant.

(3) The factory inspection is recommended to be implemented with the witness of
authorized staff of road management authority and/or the consultant

(4) The equipment component unit test procedure at site after its installation shall be
submitted to the road management authority and the consultant for approval.

(5) After approval of the unit test procedure, the unit test shall be executed and the test
result shall be submitted to the road management authority and the consultant.

(6) If necessary, the road management authority and/or the consultant may request to
implement the inspection of the equipment component unit test at site.

(7) The test and inspection procedure of the connection test including roadside equipment
components and servers shall be submitted to the road management authority and the
consultant

(8) After approval of the connection test procedure, the contractor's own connection test
and the test result shall be submitted to the road management authority and the
consultant

(9) The inspection for the system connection shall be implemented witnessed by the road
management authority and the consultant

Necessary Document

All procedures of the tests and the inspections shall be submitted to the road management
authority and the consultant for approval in the appropriate timing before commencement of
the tests and inspections, respectively in hard copy including followings;

(1) The test and inspection procedure shall include test and inspection items, descriptions
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4)

and drawings related to the items, check list which includes items and brief descriptions
of items, and acceptable conditions, threshold, and/or criteria of each item, and blank
space to filling out the test or inspection result.

(2) In the checklist, the blank space to fill out the authorized person’s signature, date, and
venue shall be also included.

Other Conditions

The following conditions shall be determined in each project at least.

(1) The submission deadline of each test and inspection procedure

(2) The submission deadline of the contractor’s individual own test result

(3) The issuing deadline of related certificate from the road management authority and the
consultant

(4) The necessary number of submission documents
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Documents and Volumes of Draft ITS Standards

The Draft ITS Standards consist of the following Documents:

o Draft Design Standards (volumes organized by the ITS user services)

o Draft General Specifications (volumes organized by the functional packages)
o Draft Message/Data Standards

¢ Draft Communication System Plan

The Draft ITS Standards organized by 26 volumes shown below.

(5) Traffic Analysis

(6) Weather Monitoring

(7) Traffic Event Data Management
(8) Traffic Supervision

(9) VMS Indication

(10) Mobile Radio Communication

)
)
)
|
(4) Vehicle Detection
)
)
)
)

Draft Design Standards (1) Traffic Information/Control (3) Heavy Truck Control

(3 Volumes) (2) Automated Toll Collection

Draft General Specifications | (1) Telephone Exchange 12) Lane Monitoring

(21 Volumes) (2) CCTV Monitoring 13) Vehicle/Class Identification
(3) Event Detection (by Image) 14) Lane Control

5) Road-to-Vehicle Communication
6) IC-card Recording

7) Toll Management

) OBU Management

) Axle Load Measurement

) Overloading Management

) Center/Roadside Communication

N~~~ o~ o~ o~

1
1
1
18
19
20
21

Plan (1 Volume)

Plan

(11) Traffic Information (including Ducts)
Draft Message/Data Standards | Message List Data Dictionary
(1 Volume)
Draft Communication System | General Communication System  Design Standards of Communication

System
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General Outlines

This functional package allows the road operators to automatically recognize occurrence of
traffic accidents, broken-down vehicles and left obstacles on the expressways and to send
notification to the Main Centers and road management offices by analyzing video images
from cameras installed at bottleneck spots where traffic can be easily stuck and at long
tunnel sections.

Scope

This Draft General Specifications deal with the equipment components and software to be
installed at roadside on the expressway network throughout Vietnam, including access sections
of arterial roads, for actualizing this functional package.

Relevant Regulations and Standards

e 1SO 14813-1:2007 Intelligent transport systems — Reference model architecture(s) for
the ITS sector — Part 1: ITS service domains, service groups and services

e ISO/IEC 11179: Information technology — specification and standardization of data
elements

e ISO/DIS 14817: Transport information and control systems — requirements for an
ITS/TICS central data registry and ITS/TICS data dictionaries

e ISO/IEC 13818-1:2000 Information Technology — Generic coding of moving pictures
and associated audio information: Systems

e ISO/IEC 13818-2:2000 Information Technology — Generic coding of moving pictures
and associated audio information: Video (ITU-T Recommendation H.262)

e |SO/IEC 13818-3:2000 Information Technology — Generic coding of moving pictures
and associated audio information: Part 3: Audio

Definitions of Terms

ITS: Intelligent Transport Systems (ITS) are systems to support transportation of goods
and humans with information and communication technologies in order to efficiently and
safely use the transport infrastructure and transport means (cars, trains, planes, ships...)

Traffic Event: An unusual event that affects or impedes the normal flow of traffic, which can
be categorized to incident, traffic congestion, significant weather, construction work and traffic
regulation.

Main Center: The Center in charge of traffic monitoring, traffic control and traffic information
dissemination, and is to be cooperated with road management offices.

Road Management Office: An office in charge of patrol for surveying current traffic conditions
on the expressway, and is to be equipped with the operation vehicles and the monitoring
equipment for surveillance.

Draft General Specifications: The Draft General Specifications defines required
processing functions, performance, interfaces and installation of equipment in order to
establish compatibility of equipment components.
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System Architecture: Diagrams indicated by the combination of subsystems and interfaces
necessary for realizing a large system such as ITS. That should consist of several different
kinds of diagrams, such as collaboration diagrams and message sequence diagrams in the
notation of UML (Unified Modelling Language).

Equipment Component: The lowest subsystem of the system architecture, which is defined
as the ordering unit for suppliers. Particulars of the Draft General Specifications are to be set
up corresponding to the equipment components.

Functional Package: A group of subsystems that have strong relationship to realize a
certain function. Particulars of the Draft Design Standards and volumes of the Draft
General Specifications are to be set up corresponding to the functional packages.

Interface: A connection for distributing information between two different subsystems, or
between a subsystem and an object outside of ITS, and that is important target for
discussing the standardization.

Data Set: A set of data elements included in a message with a strong relationship among
them.

Data Element: A unit of data for which the definition, identification, representation and
permissible values are specified by means of a set of attributes.

Event Detection (by Image): This functional package allows the road operators to
automatically recognize occurrence of traffic accidents, broken-down vehicles and left
obstacles on the expressways and to send notification to the Main Centers and road
management offices by analyzing video images from cameras installed at bottleneck spots
where traffic can be easily stuck and at long tunnel sections.

Vehicle Detection: This functional package allows the road operators to measure actual
traffic volume, heavy vehicle ratio and vehicle velocity on the expressways for developing
road operation/ improvement plans by using vehicle detectors installed at important points
on the throughway and the tollgates.

Toll Management: This functional package allows the road operators to keep all data of
toll collection, to manage the invalidation list on the usage of on-board units and IC-cards,
and to manage toll revenue of the expressways with a high reliability by using computers
and software installed in the road management office.

ISO: The International Organization for Standardization is an international-standard-setting
body composed of representatives from various national standards organizations. Founded
on February 23, 1947, the organization promulgates worldwide proprietary industrial and
commercial standards.

CCTV Camera: Closed-Circuit Television Camera, which is used for producing images or
recordings for surveillance purposes, and can be either video camera, or digital stills
camera. Video cameras are either analogue or digital, so that they work on the basis of
sending analogue or digital signals to a storage device such as a video tape recorder or
computer. Video cameras are network cameras or IP cameras when embedded a video
server having an IP address for video and audio streaming.
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Image Recognition: Software technology that uses computer algorithms to intelligently
monitor real-time video for automatically recognizing license plate number of vehicle,
vehicle speed, the occurrence of traffic accidents, broken-down vehicles, and left obstacles.

Node: A node is a connection point is a connection point, either a redistribution point or a
communication endpoint (some terminal equipment). The definition of a node depends on
the network and protocol layer referred to. A physical network node is an active electronic
device that is attached to a network, and is capable of sending, receiving, or forwarding
information over a communications channel

SDH: Synchronous Digital Hierarchy are standardized multiplexing protocols that transfer
multiple digital bit streams over optical fiber using lasers or light-emitting diodes (LEDSs).
Lower data rates can also be transferred via an electrical interface.

Requirements

e System shall be capable of detecting incident occurrences and their types, such as
traffic accidents, breakdown vehicles, left obstacles, driving in the reverse direction,
vandalism and natural disaster, automatically and promptly by analyzing video image
captured at roadside.

o System shall be capable of measuring number of vehicles and vehicle speed at a specific
point on the road.

e System shall be capable of notifying the detected results automatically and promptly to
the Main Center road and management office.

e System shall be capable of monitoring original video image remotely at the Main Center
and road management office.

o System shall be capable of identifying the time and place of incident occurrence at the
Main Center and road management office.

o System shall be capable of installing roadside equipment adequately at bottleneck
spots on the road where traffic can be stuck easily by incident and at tunnel sections.

e System shall be capable of minimizing load caused by data transmission including
video image on the communication system.

e System shall be capable of securing sufficient durability and reliability of equipment
components in the ambient conditions at roadside.
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System Architecture
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7.
71

7.2

CCTV Camera

Functions

The system shall be capable of monitoring vehicles on the expressway and identifying
types of the vehicles by their appearances.

The system shall be capable of taking a image of vehicle license number plate upon
control signal.

CCTV system shall be capable of correcting brightness of captured image automatically.
(That is called as the function of iris.)

CCTV system shall have auto-focus function to be controlled by using “CCTV Monitor
Console”.

The equipment components shall be capable of operating continuously 24 hours a day for
365 days a year, except for maintenance and repair period.

The equipment components shall be capable of synchronizing its clock to the clock of
“Traffic Supervising / Control Server” at the start-up.

Structure

The countermeasures against dust and rainproof shall be taken on the CCTV camera
installed in outside (except tunnels) according to the international standard IEC 60529
defined by IPX66 or equivalent.

The system shall be capable of fully meeting the requirements even under the conditions
of nighttimes.

The camera shall be capable of complying with CS—mount standard.

The equipment components shall have adequate structure, shape, size, lightweight and
robustness.

The equipment components shall be protected with the measures against typhoon, fire,
earthquake, sandstorm and lightning.

The equipment components shall be protected with the measures against water, rust,
dust, salt water in case that equipment components are installed outdoor.

The chassis of equipment components shall have adequate structure so as it can not be
opened easily, and its door shall be locked.

The equipment components shall be capable of having adequate structure for performing
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maintenance works from the its sides and/or back, but not from lane direction, in order to
minimize the influence to traffic activities.

The chassis of equipment shall be capable of absorbing temperature rising from inside
equipment and radiant solar heat.

The equipment components shall be protected with the measures against interference
from other electronic devices

7.3 Performance

Angle of field shall be 10,500mm in width and 4,750mm in height or over

Object speed shall be 0~180km/h or over

The system shall be capable of controlling the lens aperture in tune with the brightness of
the subject and of outputting the best suited video image.

The system shall be capable of zooming, correcting brightness and focusing of the
camera according to the control signal.

The equipment components shall be capable of setting up the shutter speed when
capturing the image of vehicle license number plate.

The equipment components shall be capable of transmitting the image of vehicle license
number plate to “Image Recognition Processor”.

The system shall have the interface of video image output to adjust angle of view of
camera and the interface of control signal receiving to check camera operations for setting-
up at installation site.

CCTV camera shall be capable of shooting road traffic by at least Black/White image for
continuously 24 hours a day for 365 days, except for maintenance and repair period.

The system shall have zooming function.
The equipment component shall be supplied with Device Driver for controlling camera
functions of panning/tilting and zooming. The camera shall be supported to interface of
“CCTV Monitoring Console” as possible.
The function of panning, tilting and zooming of the CCTV cameras shall be controlled

remotely and respectively using a keypad of the console in the Main Center. The camera
control shall be conducted using IP corresponding to the camera identification number.
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Table 1 Minimal Specification of CCTV Camera

Typical Section

Camera Unit

Image sensor

CCD Sensor Colour or B/W (CMOS Sensor is selectable)

Valid pixel of Sensor

> 380,000 pixel

[llumination

2-100,000 Ix (Day mode),
0.5-100,000 Ix (Night mode)

Resolution

> 720 x 486 pixel

Video Compression

MPEG-4 Part2 (ISO/IEC 14496-2)
MPEG-4 Part10 (ISO/IEC 14496-10),
AVS

Flame rate

> 30fps

Network Interface

100Base / 1GBase (RJ-45)

Range of surveillance

> Installation height of CCTV x 10times

Lens Unit

Focusing

Automatic

Housing Unit

Ingress Protection

Equivalent IP66 ™

Relative Humidity

Average > 90 % (shall be equipped Defroster)

Acting temperature

-0 degrees C < +50 degrees C

*1. IP66: No ingress of dust; complete protection against contact. Water projected in powerful
jets against the enclosure from any direction shall have no harmful effects.
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7.4 Communication Interface

*

The system shall be capable of controlling the signal for images transmitting in the
Ethernet, communication protocol is TCP/IP.

The equipment components shall be capable of having following communication

interfaces in order to ensure that equipment components to be controllable to CCTV, and

accessible to CCTV video images from another equipment / console.

- The name of implementation software

- Bit allocation, which is needed for designing data transmission between transmission
devices

- Transmission data format

- Timing chart and other details of the standard interfaces

Necessary information or specification of equipment components shall be capable of
being disclosed in order to secure the interoperability of devices. Furthermore, they shall
be capable of being disclosed promptly based on the disclosing demand including the
contents that are not described here.

7.5 Installation

The equipment components shall be appropriately installed at the lighting post on the
roadside and or on overhead gantry of expressway where they are capable of shooting the
image of vehicles.

CCTV Camera installation height shall be 4.75m or more at the typical section, in
accordance with the highway clearance limits stipulated in TCVN4054:2005.

Horizontal and vertical angle of CCTV camera shall be adjustable, and shall be fixed
appropriately.

CCTV camera be capable of being vertically and horizontally adjusted during installation at
roadside.

Equipment components shall have adequate robustness against the wind of 60m/s speed
or equivalent.
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8. Image Recognition Processor

8.1 Functions

The equipment components shall be capable for recognition following occurrences on the
expressway automatically from CCTV images. Then the result of recognition is transmitted
to “Traffic Event Data Server”.

<Incident Occurrence>

- Stopped Vehicle

- Wrong-way Vehicle

- Speed drop

<Traffic Data>

- Cumulative Number of Vehicles

- Average Vehicle Speed

- Traffic flow speed

The equipment components shall be capable of synchronizing its clock to the clock of
“CCTV Monitoring Console” at the start-up.

The equipment components shall be capable of operating continuously 24 hours a day for
365 days a year, except for maintenance and repair period.

8.2 Structure

The equipment components shall have adequate structure, shape, size, lightweight and
robustness.

The equipment components shall be protected with the measures against typhoon, fire,
earthquake, sandstorm and lightning.

The equipment components shall be protected with the measures against water, rust,
dust, salt water in case the equipment components are installed outdoor.

The chassis of equipment components shall have adequate structure so as it can not be
opened easily, and its door shall be locked.

The equipment components shall have adequate structure for performing maintenance
works from the its sides and/or back, but not from lane direction, in order to minimize the

influence to traffic activities.

The chassis of equipment shall be capable of absorbing temperature rising from inside
equipment and radiant solar heat.

The equipment components shall be protected with the measures against interference
from other electronic devices.
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8.3 Performance

¢ Distance of Recognition: equivalent to Installation height of CCTV x 10times or over

e The equipment components shall be capable of transmitting the recognized Incident
Occurrence and Traffic Data to “Traffic Event Data Server”. Transmitting data is shown on

Table 2.
Table 2 Data Frame for Event Detection
Dsegf Principal Data Element Update Cycle Storage Period
Image Roadside Equipment ID Event Detected 12 months
Recognition Date Event Detected 12 months
Results Time Event Detected 12 months
Data set Traffic Event Category Event Detected 12 months
Traffic Event Class Event Detected 12 months
Event
Image Video Image of Event Event Detected 12 months
Date set
Table 3 Data Frame for Vehicle Detection
DSaet? Principal Data Element Update Cycle Storage Period
Vehicle Roadside Equipment ID Transmitting 12 months
Detection Date Transmitting 12 months
Data set Time Transmitting 12 months
Cumulative Number of Vehides Each Vehicle passing 12 months
Vehicle Speed Each Vehicle passing 12 months
Vehicle Length Each Vehicle passing 12 months
Traffic Congestion Status Each Vehicle passing 12 months

e The equipment components shall be capable of discretionarily setting the unit time of
volume, average speed, occupancy and traffic flow speed .

e The equipment components shall be capable of digitalising and outputting the reliability of
recognition result which represents the accuracy of the number plate recognition results.
(in case the recognition for incident occurrence)

¢ In case of the reliability of recognition results below the threshold level, the equipment of
components shall be capable of not transmitting the result of event detection to “Traffic
Event Data Server”.

¢ The equipment components shall be capable of automatically recording the CCTV video

images during 2minutes around the time of incident occurrence. Then the recorded
images are transmitted to “Traffic Event Data Server”.
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¢ All results of event detection shall be logged including not transmitted results.

o The system shall have the interface of video image output to adjust angle of view of
camera and the interface of control signal receiving to check camera operations for setting-
up at installation site.

8.4 Communication Interface

s The system shall be capable of transmitting all data and signals in the Ethernet,
communication protocol is TCP/IP.

¢ The system shall have following interfaces between transmission devices;

- Bit allocation, which is needed for designing data transmission between transmission
devices

- Bit transmission procedure
- Data transmission procedure
- Timing chart and other details of the standard interfaces

¢ Necessary information or specification of equipment components shall be capable of
being disclosed in order to secure the interoperability of devices. Furthermore, they shall

be capable of being disclosed promptly based on the disclosing demand including the
contents that are not described here.

8.5 Installation

e The software shall be capable of being installed on the operating system which is
widely available in many countries, such as Microsoft Windows or Linux.
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9. Ambient Conditions

The equipment component shall be installed in the offices, toll booth, outside and shall
be protected with the measures against interferences of other electronic devices.

The equipment component shall be capable of normally operating under the ambient
conditions. The conditions are shown in Table 3.

Table 3 Ambient Conditions

Temperature Relative Humidity
Main Center
Toll Management Center Average Average
- _ 0,
Toll Office 25 +/- 3 degrees C. 20-80 %
. -0 degrees C < Average
Outsid
uisiae < +50 degrees C <95 %

10. Power Supply

The main power supply shall be AC 220 volts single phase and 50 Hz frequency.

The system shall have Uninterrupted Power Supply (UPS) against power failure. UPS
must be capable of providing power for the system for more than 2 hours.

11. Maintainability

The equipment components shall be capable of being maintained easily and simply.

The equipment components shall be capable of identifying the faulty parts easily in
case equipment fault is detected, and the replacement of the parts shall be simple.

The spare parts of the equipment components shall be available at least five (5) years
after the equipment component is handed over to the road management authority, and
the manufacturer shall guarantee this spare parts supply period.

The manufacturer of the equipment components shall submit the necessary documents
necessary for the operation and maintenance such as manuals and check list, and
necessary training shall be provided to the staffs to be work as O&M staffs of the
related equipment components.

The manufacturer of the equipment components shall make a contract on technical
support of operation and maintenance related to the delivered equipment components
with the road management authority, and the manufacturer shall provide the necessary
services based on the contract.
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12.

13.
1)

2)

Quality Control

e The manufacturer of the equipment components shall have the authentication of
ISO9001 on manufacturing division of equipment components to be delivered under the
project and final inspection division before shipping.

e The manufacturer shall be required to submit the copy of the evidenced document of
the ISO9001 authentication specified above attached with tender or prequalification
proposal.

Testing/Inspection

General

The Test and Inspection for the equipment components shall be implemented in accordance
with the following conditions;

(1) The test means own test of contractor, manufacturer or and/or the company in charge of
installation work, and Inspection means the part of the test demonstrated by the
contractor and witnessed by the authorized staff of the road management authority
and/or the consultant, and if it is completed successfully, it will be accepted.

(2) There are three types of test such as factory test, unit test of the equipment component
at site after installation, and connection test with roadside equipment components and
servers.

(3) There are also three types of inspections similar to the tests; the factory inspection and
the connection inspection are recommended to be witnessed.

(4) All inspection shall be executed and demonstrated by the contractor, manufacturer
and/or the company in charge of installation work, and all necessary cost related to the
tests and inspections shall be borne by the contractor, manufacturer, and/or the
company in charge of installation work.

(5) The test and inspection shall include the inventory check, visual inspection, and
performance test at least, respectively.

Tests and Inspections during Project Implementation
The following steps shall be taken during project implementation.

(1) The manufacturer’'s factory own test procedure and its inspection procedure shall be
submitted to the road management authority and the consultant for approval

(2) After the factory test procedure is approved, the factory test shall be executed by the
manufacturer, and the result shall be submitted to the road management authority and
the consultant.

(3) The factory inspection is recommended to be implemented with the witness of
authorized staff of road management authority and/or the consultant
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3)

4)

(4) The equipment component unit test procedure at site after its installation shall be
submitted to the road management authority and the consultant for approval.

(5) After approval of the unit test procedure, the unit test shall be executed and the test
result shall be submitted to the road management authority and the consultant.

(6) If necessary, the road management authority and/or the consultant may request to
implement the inspection of the equipment component unit test at site.

(7) The test and inspection procedure of the connection test including roadside equipment
components and servers shall be submitted to the road management authority and the
consultant

(8) After approval of the connection test procedure, the contractor's own connection test
and the test result shall be submitted to the road management authority and the
consultant

(9) The inspection for the system connection shall be implemented witnessed by the road
management authority and the consultant

Necessary Document

All procedures of the tests and the inspections shall be submitted to the road management
authority and the consultant for approval in the appropriate timing before commencement of
the tests and inspections, respectively in hard copy including followings;

(1) The test and inspection procedure shall include test and inspection items, descriptions
and drawings related to the items, check list which includes items and brief descriptions
of items, and acceptable conditions, threshold, and/or criteria of each item, and blank
space to filling out the test or inspection result.

(2) In the checklist, the blank space to fill out the authorized person’s signature, date, and
venue shall be also included.

Other Conditions

The following conditions shall be determined in each project at least.

(1) The submission deadline of each test and inspection procedure

(2) The submission deadline of the contractor’s individual own test result

(3) The issuing deadline of related certificate from the road management authority and the
consultant

(4) The necessary number of submission documents
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Documents and Volumes of Draft ITS Standards

The Draft ITS Standards consist of the following Documents:

o Draft Design Standards (volumes organized by the ITS user services)

o Draft General Specifications (volumes organized by the functional packages)
o Draft Message/Data Standards

¢ Draft Communication System Plan

The Draft ITS Standards organized by 26 volumes shown below.

(5) Traffic Analysis

(6) Weather Monitoring

(7) Traffic Event Data Management
(8) Traffic Supervision

(9) VMS Indication

(10) Mobile Radio Communication

)
)
)
|
(4) Vehicle Detection
)
)
)
)

Draft Design Standards (1) Traffic Information/Control (3) Heavy Truck Control

(3 Volumes) (2) Automated Toll Collection

Draft General Specifications | (1) Telephone Exchange 12) Lane Monitoring

(21 Volumes) (2) CCTV Monitoring 13) Vehicle/Class Identification
(3) Event Detection (by Image) 14) Lane Control

5) Road-to-Vehicle Communication
6) IC-card Recording

7) Toll Management

) OBU Management

) Axle Load Measurement

) Overloading Management

) Center/Roadside Communication
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Plan (1 Volume)

Plan

(11) Traffic Information (including Ducts)
Draft Message/Data Standards | Message List Data Dictionary
(1 Volume)
Draft Communication System | General Communication System  Design Standards of Communication

System




7.1
7.2
7.3
7.4
7.5

8.1
8.2
8.3
8.4
8.5

9.1
9.2
9.3
9.4
9.5

10.
10.1
10.2
10.3
10.4
10.5

11.

12.

13.

14.

TABLE OF CONTENTS

GENEIAI OULINES ..ottt e e e e e et e e e e e e e e e e e e e e e e e e e e e e e anaa e s 1
ST o] oSO 1
Relevant Regulations and Standards ..........cocooeoiiiiii e 1
DSy iTaTi(To a e ) =14 0 1 O RTRRRRRRT 1
=T o U1 =T o 4= o) S 3
SYStEM ArChIECIUIE ...t ne e e nes 3
Loop-COil VENICIE DELECLON ... e e e e e s nneee e 4
T (T3 (o) 1= 4
] (0 [e3 (0 [ = SRR PR 4
PEITOIMMANGCE ...t e e ettt e e e e e e e ettt e e e e eeeeee st eeeeeeseaeeeanaaan 5
CoMMUNICALION INEEITACE ... oot e et e e e e e e e e e aeea e s 5
(T3 £=11 =1 (1] o TR 5
URrasoniC VENICIE DEIECION ........eiiieeeeeeeeee et e e e e e e e e e e e e reeaaaaaas 6
(ST U [ (11 (0] 1= TR TSR 6
] (013 (0 [ =S PRPPTRR 6
(oY 5 (0] 00 T=1 (o1 = TR 7
ComMMUNICALION INTEITACE ... .ot e et e e e e e e e e e 7
LTS3 £=11 =1 (0] o TN 7
(OO VAL 0= 11 411 = PR 8
(ST U ] (1110 IR 8
] (0 13 (1 [ (= R 8
PeITOIMEANGCE ...ttt e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeaaeeennaaas 9
ComMMUNICALION INTEITACE ......iiieeieeeee ettt e e e e e e e e e e e e e e e eeaaaaas 1M
[ SY P21 =1 i) o TP 11
Image Recognition PrOCESSOT ..ottt e e 12
T [ T3 1) 1= 12
SHTUCTUIE ...ttt e e e e ettt e e e e e e e e et e e e e e e e e e e e e e e e e e eeeeeeeennnnas 12
(=Y a0 0 g T=T o= PR 12
ComMMUNICAION INEEITACE ... .ot e e e e e e e e e e e e eeeeaas 13
[aES] =11 =1 [0 o TR 13
PN 001 o1 T=T a1 @0 g o 11 o] o 1= 14
01T S T o] o YU 14
MaINtAINDITEY ....ooeeeeieie e e 14

(@ TUE=1 17V 00T o] (o] USRS 15



15.

Testing/Inspection



The Study for Supporting ITS Standards & Operation Plan Development in Vietham
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General Outlines

This functional package allows the road operators to measure actual traffic volume, heavy
vehicle ratio and vehicle velocity on the expressways for developing road operation/
improvement plans by using vehicle detectors installed at important points on the throughway
and the tollgates.

Scope

This Draft General Specifications deal with the equipment components and software to be
installed at roadside on the expressway network throughout Vietnam, including access sections
of arterial roads, for actualizing this functional package.

Relevant Regulations and Standards

o [SO 14813-1:2007 Intelligent transport systems — Reference model architecture(s) for
the ITS sector — Part 1: ITS service domains, service groups and services

o [SO/IEC 11179: Information technology — specification and standardization of data
elements

e [SO/DIS 14817: Transport information and control systems — requirements for an
ITS/TICS central data registry and ITS/TICS data dictionaries

o |EC 60529: Degrees of Protection provided by Enclosure (IP Code)

Definitions of Terms

ITS: Intelligent Transport Systems (ITS) are systems to support transportation of goods
and humans with information and communication technologies in order to efficiently and
safely use the transport infrastructure and transport means (cars, trains, planes, ships...)

Traffic Event: An unusual event that affects or impedes the normal flow of traffic, which can
be categorized to incident, traffic congestion, significant weather, construction work and traffic
regulation.

Main Center: The Center in charge of traffic monitoring, traffic control and traffic information
dissemination, and is to be cooperated with road management offices.

Road Management Office: An office in charge of patrol for surveying current traffic conditions
on the expressway, and is to be equipped with the operation vehicles and the monitoring
equipment for surveillance.

Draft General Specifications: The Draft General Specifications defines required
processing functions, performance, interfaces and installation of equipment in order to
establish compatibility of equipment components.

System Architecture: Diagrams indicated by the combination of subsystems and interfaces
necessary for realizing a large system such as ITS. That should consist of several different
kinds of diagrams, such as collaboration diagrams and message sequence diagrams in the
notation of UML (Unified Modelling Language).

Equipment Component: The lowest subsystem of the system architecture, which is defined
as the ordering unit for suppliers. Particulars of the Draft General Specifications are to be set
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up corresponding to the equipment components.

Functional Package: A group of subsystems that have strong relationship to realize a
certain function. Particulars of the Draft Design Standards and volumes of the Draft
General Specifications are to be set up corresponding to the functional packages.

Interface: A connection for distributing information between two different subsystems, or
between a subsystem and an object outside of ITS, and that is important target for
discussing the standardization.

Data Set: A set of data elements included in a message with a strong relationship among
them.

Data Element: A unit of data for which the definition, identification, representation and
permissible values are specified by means of a set of attributes.

Vehicle Detection: This functional package allows the road operators to measure actual
traffic volume, heavy vehicle ratio and vehicle velocity on the expressways for developing
road operation/ improvement plans by using vehicle detectors installed at important points
on the throughway and the tollgates.

Toll Management: This functional package allows the road operators to keep all data of
toll collection, to manage the invalidation list on the usage of on-board units and IC-cards,
and to manage toll revenue of the expressways with a high reliability by using computers
and software installed in the road management office.

ISO: The International Organization for Standardization is an international-standard-setting
body composed of representatives from various national standards organizations. Founded
on February 23, 1947, the organization promulgates worldwide proprietary industrial and
commercial standards.

CCTV Camera: Closed-Circuit Television Camera, which is used for producing images or
recordings for surveillance purposes, and can be either video camera, or digital stills
camera. Video cameras are either analogue or digital, so that they work on the basis of
sending analogue or digital signals to a storage device such as a video tape recorder or
computer. Video cameras are network cameras or IP cameras when embedded a video
server having an IP address for video and audio streaming.

Image Recognition: Software technology that uses computer algorithms to intelligently
monitor real-time video for automatically recognizing license plate number of vehicle,
vehicle speed, the occurrence of traffic accidents, broken-down vehicles, and left obstacles.

Node: A node is a connection point is a connection point, either a redistribution point or a
communication endpoint (some terminal equipment). The definition of a node depends on
the network and protocol layer referred to. A physical network node is an active electronic
device that is attached to a network, and is capable of sending, receiving, or forwarding
information over a communications channel

SDH: Synchronous Digital Hierarchy are standardized multiplexing protocols that transfer
multiple digital bit streams over optical fiber using lasers or light-emitting diodes (LEDs).
Lower data rates can also be transferred via an electrical interface.

A2-(4) 2



The Study for Supporting ITS Standards & Operation Plan Development in Vietham
Appendix 2

Requirements

System shall be capable of measuring number of vehicles, vehicle speed and vehicle
length at a specific point on the road.

System shall be capable of notifying the measured results automatically and promptly to
the Main Center and road management office.

System shall be capable of identifying the time and place of measured values at the
Main Center road and management office.

System shall be capable of installing roadside equipment adequately at important points
on the main line of expressways and the tollgates