ITUPublications

Recommendations

International Telecommunication Union
Standardization Sector

Supplement
ITU-T H Suppl. 20 (10/2022)

SERIES H: Audiovisual and multimedia systems

Practice for intelligent traffic sensing device
deployment on the roadside



ITU-T H-SERIES RECOMMENDATIONS
AUDIOVISUAL AND MULTIMEDIA SYSTEMS

CHARACTERISTICS OF VISUAL TELEPHONE SYSTEMS

INFRASTRUCTURE OF AUDIOVISUAL SERVICES

General

Transmission multiplexing and synchronization

Systems aspects

Communication procedures

Coding of moving video

Related systems aspects

Systems and terminalequipment for audiovisual services

Directory services architecture for audiovisualand multimedia services
Quality of service architecture for audiovisualand multimedia services
Telepresence, immersive environments, virtual and extended reality
Supplementary services for multimedia

MOBILITY AND COLLABORATION PROCEDURES

Overview of Mobility and Collaboration, definitions, protocols and procedures
Mobility for H-Series multimedia systems and services

Mobile multimedia collaboration applicationsand services

Security for mobile multimedia systems and services

Security for mobile multimedia collaboration applicationsand services
VEHICULAR GATEWAYS AND INTELLIGENT TRANSPORTATION SYSTEMS (ITS)
Avrchitecture for vehicular gateways

Vehicular gateway interfaces

BROADBAND, TRIPLE-PLAY AND ADVANCED MULTIMEDIA SERVICES
Broadband multimedia services over VDSL

Advanced multimedia services and applications

Content delivery and ubiquitous sensor network applications

IPTV MULTIMEDIA SERVICES AND APPLICATIONS FOR IPTV

General aspects

IPTV terminal devices

IPTV middleware

IPTV application event handling

IPTV metadata

IPTV multimedia application frameworks

IPTV service discovery up to consumption

Digital Signage

E-HEALTH MULTIMEDIA SYSTEMS, SERVICES AND APPLICATIONS
Personal health systems

Interoperability compliance testing of personal health systems (HRN, PAN, LAN, TAN and WAN)
Multimedia e-health data exchange services

Safe listening

H.100-H.199

H.200-H.219
H.220-H.229
H.230-H.239
H.240-H.259
H.260-H.279
H.280-H.299
H.300-H.349
H.350-H.359
H.360—-H.369
H.420-H.439
H.450-H.499

H.500-H.509
H.510-H.519
H.520-H.529
H.530-H.539
H.540-H.549

H.550-H.559
H.560-H.569

H.610-H.619
H.620-H.629
H.640-H.649

H.700-H.719
H.720-H.729
H.730-H.739
H.740-H.749
H.750-H.759
H.760-H.769
H.770-H.779
H.780-H.789

H.810-H.819
H.820-H.859
H.860-H.869
H.870-H.879

For further details, please refer to the list of ITU-T Recommendations.




Supplement 20 to ITU-T H-series Recommendations

Practice for intelligent traffic sensing device deployment on the roadside

Summary

To support an ITS in order to obtain a comprehensive and effective perception data, this Supplement
20 to ITU-T H-series gives the practice references for roadside sensing devices' deployment in the
ITS. The detection and analysis of traffic elements based on roadside sensing devices is an important
foundation for intelligent transportation. Sensing devices used on the roadside to build an intelligent
transport system (ITS) generally include cameras, light detectionand ranging (lidars), millimetre wave
radio detectionand ranging (radars), etc. The requirements forsensing devices, such as the deployment
and the function characteristics will affect the quality of data for intelligent transportation systems.
Supplement 20 to ITU-T H-series Recommendations applies to ITU-T H.550-H.599 series: Vehicular
gateways and intelligent transportation systems (ITS).
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FOREWORD

The International Telecommunication Union (ITU) is the United Nations specialized agency in the field of
telecommunications, information and communication technologies (ICTs). The ITU Telecommunication
Standardization Sector (ITU-T) is a permanent organ of ITU. ITU-T is responsible for studying technical,
operating and tariff questions and issuing Recommendations on them with a view to standardizing
telecommunications on a worldwide basis.

The World Telecommunication Standardization Assembly (WTSA), whichmeets every four years, establishes
the topics forstudy by the ITU-T study groups which, in turn, produce Recommendations on these topics.

The approval of ITU-T Recommendations is covered by the procedure laid down in WTSA Resolution 1.

In some areas of information technology which fall within ITU-T's purview, the necessary standards are
prepared on a collaborative basis with 1SO and IEC.

NOTE

This is an informative ITU-T publication. Mandatory provisions, such as those found in ITU-T
Recommendations, are outside the scope of this publication. This publication should only be referenced
bibliographically in ITU-T Recommendations.

INTELLECTUAL PROPERTY RIGHTS

ITU draws attention to the possibility that the practice or implementation of this publication may involve the
use of a claimed Intellectual Property Right. ITU takes no position concerning the evidence, validity or
applicability of claimed Intellectual Property Rights, whetherasserted by ITU members or others outside of
the publication development process.

As of the date of approval of this Recommendation, ITU had not received notice of intellectual property,
protected by patents/software copyrights, which may be required to implement this Recommendation.
However, implementers are cautioned that this may not represent the latest information and are therefore
strongly urged to consult the appropriate ITU-T databases available via the ITU-T website at
http://www.itu.int/ITU-T/ipr/.

©ITU 2023

All rightsreserved. No partofthis publication may be reproduced, by any means whatsoever, without the prior
written permission of ITU.
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Introduction

Intelligent transport system is a new generation of intelligent, networked and shared transport systems
based on the International Mobile Telecommunication-2020 (IMT-2020) network, big data, artificial
intelligence and other emerging technologies. The intelligent transport system will:

1) Ease traffic congestion and improve traffic efficiency;

2) Minimize traffic accidents caused by human and unforeseen factors;

3) Effectively coordinate the use of vehicles, roads and fuel, and promote energy conservation,
emission reduction and pollution prevention;

4) Improve the efficiency of traffic management and transportation management.

Roadside sensing devices are an important part of the intelligent transportation systems. Commonly
used intelligent traffic sensing devices include a camera, lidar, millimetre wave radar, etc. The
requirements for these sensing devices, such as quantities, combination, deployment mode, data
collecting ability, and transmission interface will affect the quality of data for intelligent
transportation systems. And this Supplement gives the practice references for intelligent traffic
sensing devices' deployment on the roadside.

WY Rec. ITU-T H/Suppl.20 (10/2022)



Supplement 20 to ITU-T H-series Recommendations
Practice for intelligent traffic sensing device deployment on the roadside

1 Scope

This Supplement gives the practice references for intelligent traffic sensing devices' use on the
roadside.

This Supplement covers the following:

1) Deployment of sensing devices;

2) Sensing devices' function, data collecting capability and transmission interface;
3) Use cases of sensing devices working in different traffic scenarios.

2 References

None.

3 Definitions

3.1 Terms defined elsewhere

This Supplement uses the following term defined elsewhere:

3.1.1 device [b-ITU-T Y.4000]: With regard to the Internet of things, this is a piece of equipment
with the mandatory capabilities of communication and the optional capabilities of sensing, actuation,
data capture, data storage and data processing.

3.2 Terms defined in this Supplement

This Supplement defines the following term:

3.2.1 traffic scenario: A road traffic condition, including the characteristics of the road, traffic
flow and the traffic participants.

4 Abbreviations and acronyms
This Supplement uses the following abbreviations and acronyms:

GNSS Global Navigation Satellite System
HTTP Hypertext Transfer Protocol

HTTPS Hypertext Transfer Protocol Secure
IMT-2020 International Mobile Telecommunication-2020
ITS Intelligent Transport System

Lidar Light Detection and Ranging

MQTT Message Queuing Telemetry Transport
NTP Network Time Protocol

PTP Precision Time Protocol

Radar Radio Detection and Ranging

RTCP Real-time Transport Control Protocol

Rec. ITU-T H/Suppl.20 (10/2022) 1



RTP Real-time Transport Protocol

RTSP Real-time Streaming Protocol
5 Conventions

None.

6 Overview

The detection and analysis of traffic elements based on roadside sensing devices is an important
foundation for intelligent transportation. Sensing devices used on roadsides to build an intelligent
transport system (ITS) include cameras, light detection and ranging (lidars), millimetre wave radio
detection and ranging (radars), etc. The application for sensing devices, such as quantities,
combination, deployment mode, data collecting ability, and transmission interface will affect the
quality of data obtained by the intelligent transport systems through them. To support the ITS to
obtain a comprehensive and effective perception data, this Supplement gives the practice references
of sensing devices' deployment on the roadside.

First, the deployment mode suggestions of sensing devices which are are provided include the
combination and the quantities of multi devices. Then the recommended functions, data collecting
abilities and transmission interfaces are listed. And use cases of sensing devices working in typical
traffic scenarios are given in the Appendix.

7 Sensing devices' deployment mode

a) Combination of multi devices:

— At least one camera and one millimetre wave radar should be used in each deployment
site. The combination can meet the basic data acquisition requirements of an intelligent
transportation system in most instances.

— When the data accuracy requires the shape, position, distance, and speed, and other
characteristics of traffic participants are higher, lidar should be added.

— Patch devices could be added as needed to cover detection blind areas in practice.
b) Deployment site:
— Sensing devices should be deployed on one side of the road when the road is narrow

(e.g., the number of lanes is 1 ~ 4) and there is no isolation belt in the middle of the road.
Otherwise, bilateral deployment should be considered.

— The deployment interval is determined according to the demand for road intelligence
level. When building high level intelligent roads to provide automatic driving control and
decision-making information forvehicles, sensing devices should cover all the roads, and
the interval is recommended to be about 200 m - 400 m (according to the sensing devices'
detection distance). When building low intelligent roads to provide safety tips and road
planning information for vehicles, sensing devices should cover only key sections of
roads, and the interval can be longer.

C) Installation:

— The installation poles are recommended to share traffic signal light poles or monitoring
poles. If there is no pole to be shared, new poles should be built.

— The installation height is recommended to be 4 m - 6 m above the ground, it is necessary
to consider the actual road conditions, like shelter from trees, buildings, and so on.

— The distribution and installation angle of the devices on the pole should enable the target
area to be effectively covered and detected.

2 Rec. ITU-T H/Suppl.20 (10/2022)



8
Camera:

9

Sensing devices' function

Support basic functions such as image capture and video streaming output.

Al calculation functions are optional according to the needs, which is the Al algorithm
processing of images and videos, and outputting the characteristics and measurement data of
traffic elements such as vehicles, licence plates, traffic signs, motorcycles, bicycles,
pedestrians, etc.

Support the transmission of raw and processed datato a roadside computing facility and cloud
system connected to it.

Support retransmission function after disconnection.

Support visual rendering and preservation, and playback of raw point cloud data.

Support outputting the speed, position, direction, attitude, and shape of the target being
detected.

Support the transfer of data to a roadside computing facility and to a cloud system connected
toit.

Support detecting the object's position and speed.
Support detecting the lane traffic, occupancy and queue length.

Support event detecting functions such as abnormal stopping, retrograde, pedestrian in the
driveway, objects dropped on the road and congestion.

Sensing devices' data collecting capability

The data collecting capability of sensing devices is determined according to the demand for road
intelligence level and the construction cost. For a camera, it is recommended to support HD photos
and videos (> 720p). And for Lidar and Radar, it is recommended to be high resolution and long
distance.

10

Camera:

Lidar:

Sensing devices' transmission interface

Physical interface: RJ45 ethernet port and RS485 serial port are commonly used, and RJ45
ethernet port is recommended.

Time synchronization: It should support the global navigation satellite system (GNSS)
satellite timing or network interface timing, and the network interface timing should support
the network time protocol (NTP) or the precision time protocol (PTP).

Data transfer protocol: The transport layer should support transmission control protocol
(TCP) / user datagram protocol (UDP). For the application layer, real-time streaming protocol
(RTSP), real-time transport protocol (RTP) / real-time transport control protocol (RTCP),
Hypertext transfer protocol (HTTP) / Hypertext transfer protocol secure (HTTPS), and other
protocols can be selected according to needs.

Physical interface: RJ45 ethernet port or RS485serial port are commonly used, RJ45 ethernet
port is recommended.

Time synchronization: It should support GNSS satellite timing or network interface timing,
and the network interface timing should support NTP or PTP.

Rec. ITU-T H/Suppl.20 (10/2022) 3



Radar:

Data transfer protocol: The transport layer should support TCP / UDP. For the application
layer HTTP /HTTPS, message queuing telemetry transport (MQTT), and other protocols can
be selected according to needs.

Physical interface: RJ45 ethernet port or RS485 serial port or CAN port are commonly used,
RJ45 ethernet port is recommended.

Time synchronization: It should be either GNSS satellite timing or network interface timing,
and the network interface timing should support NTP or PTP.

Data transfer protocol: The transport layer should support TCP / UDP, and the HTTP /
HTTPS, MQTT and other protocols can be selected in the application layer according to
needs.

Rec. ITU-T H/Suppl.20 (10/2022)



Appendix |

Use cases

1.1 Traffic scenarios 1: Straight section of urban roads

In urban straight roads, traffic participants include motor vehicles, non-motor vehicles, pedestrians,
and so on. Vehicles' driving states are complex and there are many situations such as lane change,
overtaking, emergency deceleration, etc. Moreover, there are buildings, trees, and other objects in the
city which are easy in creating perceptual blind areas for vehicle drivers or autonomous vehicles, that
may lead to accidents and reduce traffic efficiency.

In the intelligent transportation system, by setting up roadside sensing devices, the motion status of
all traffic participants can be obtained in real-time. The roadside sensing system can analyse the
driving intentions of vehicles, such as lane change, deceleration, avoidance, etc., and send them to
the relevant vehicles to help them choose the appropriate driving strategy and realize safeand efficient
driving.

Roadside sensing device sites can be deployed at intervals, it is recommended toinstall at least a lidar,
a camera, and a millimetre wave radar equipment on each site.

Deployment sit%:

y I
Sensing devices - <4+— 1
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(] Lidar detectionrange [ ] Radar detectionrange [ ] Camera detection range
H Suppl.20(22)

Figure 1.1 — Sketch map of sensing devices in a straight road

1.2 Traffic scenarios 2: Intersection of urban roads

Aturban intersections, there are many concentrated traffic participants. Vehicles and people are prone
to collision, and the traffic efficiency of intersections often affectsthe traffic efficiency of local areas.
The roadside sensing system will:

— Help vehicles identify the traffic participants at the intersection and avoid collision.

Rec. ITU-T H/Suppl.20 (10/2022) 5



- Count the intersection traffic flow and configure the dynamic traffic time in cooperation with
the signal control system.

— When vehicles approach the intersection, the signal light status is sent in advance to help the
vehicle driver or the autonomous vehicle to reasonably plan the speed.

To realize the functions above, a global perception of the intersection is needed. It means to perceive
and monitor the lanes in every direction. At the intersection of each direction, facing the incoming
vehicle, deploy the sensing device group:

- At a simple intersection with lanes of less than four (narrow roads), small traffic flow and no
obvious objects to block the field of view of sensing devices, a lidar can be deployed in just
one direction, and a set of camera and millimetre wave radar is recommended to be deployed
every direction.

- At the large intersection with lanes of more than four (wide roads), large traffic flow and
obvious objects to block the field of view of sensing devices, a set of lidar, camera and
millimetre wave radar are recommended to be deployed in every direction.

| SN LA
Deployment site A J. ‘ | ) - B

Sensing devices f: Lo

ddd
1?\

[ ] Lidar detectionrange [ ] Radar detectionrange [ ] Camera detection range
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Figure 1.2 — Sketch map of sensing devices at the intersection

1.3 Traffic scenarios 3: Straight section of highways

High speed straight roads generally have a long distance and a fast driving speed. The roadside
sensing system can detect traffic events (such as traffic accidents), obstacles (such as falling stones,
left goods, etc.), road conditions (such as ponding, icing, etc.), and sends the information to the
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vehicles that may be affected. Vehicles get traffic conditions beyond the sight distance in advance,
which can improve driving safety and plan the optimal driving path.

Roadside sensing device sites can be deployed at intervals, it is recommended to install at least a
camera and a millimetre wave radar on each site.

Highway roads are generally closed, with only vehicles and no traffic participants such as pedestrians
and non-motor vehicles. Hence, lidar is an optional equipment and can be installed only in particular
sections, such as entrances, exits and accident-prone sections.

1.4 Traffic scenarios 4: Bend section of highways

At the bend section of the highway with a large corner, there is a blind area in front of the vehicle.
An extra deployment site for sensing devices is needed.

— At one-way road bends, a set of sensing devices can be deployed. At two-way road bends, it
is recommended to deploy two sets of sensing devices facing two driving directions
respectively.

- The deployment site is set near the place with the largest curve radian, and the devices are
installed towards the driving direction to cover the blind area.

Rec. ITU-T H/Suppl.20 (10/2022) 7
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