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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO
member bodies). The work of preparing International Standards is normally carried out through ISO technical
committees. Each member body interested in a subject for which a technical committee has been established has
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Introduction

Once an accident occurs on a highway, the accident and congestion and other hazardous conditions may result in
blocking of the lanes. This often leads to a situation where the safety of the traffic flow behind the accident cannot
be guaranteed. Conventionally, it could take more than ten minutes before the occurrence of an accident is known,
since accidents are generally reported by emergency telephones installed along the road. In the case of minor

acciden
are cas{

The mal

traffic syibsequent to an accident, and can be achieved by: quick detection of an accident,rapid proces
tivities surrounding the accident and removal of impediments, dissipating traffic)Congestion at an early

initial ad
stage, al

The go4
reductio
in a con

This Te
toamo
requiren
conside

s, drivers usually drive away without reporting the incident. Detection, therefore, is very difficult
s where damaged facilities often obstruct traffic flow.

n system function of a Traffic Impediment Warning System (TIWS) is to secure a smooth and S

nd providing information to following vehicles.
|l of TIWS is a partial automation of the traffic impediment information/collection and provisio
venient manner.
Chnical Specification may be used as a system level standardy other standards, which extend
e detailed standard e.g. for specific sensor concepts or higher 1evel of functionality. So, issues |

hents for the sensor function and performance or communigation links for cooperative solutions
ed in this document.

and there

afe flow of

sing of the

n, and the

h of the workload of the driver with the aim to support and relieve the driver and the traffic system operator

the TIWS
ke specific
will not be
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TECHNICAL SPECIFICATION ISO/TS 15624:2001(E)

Transport information and control systems — Traffic Impediment
Warning Systems (TIWS) — System requirements

1 Scppe

This Teghnical Specification specifies system requirements for Traffic Impediment Warning ,Systems (TIWS). The
purposes of the warning system are that information collected by the infrastructure is autemiatically gnd quickly
provided to vehicles and reported to the traffic system operator, so vehicles can avoid’secondary agcidents. A
major fynction of the system is to save lives by speedier rescue activities and, a quicker clearing up of accident-
caused |congestion. This Technical Specification focuses on closed circuit teleyvision (CCTV) camefas as the
sensors) to detect traffic impediments using image processing and variable mesSage signs as the communication
method [to provide information to drivers.

2 Tefms and definitions
For the purposes of this Technical Specification, the following termsand definitions apply.

2.1
Traffic Impediment Warning Systems
TIWS
system that automatically detects traffic impediments<by employing sensors, reports occurrences of acgdents to a
traffic system operator, and provides information ‘en'the presence of traffic impediments to following vehigles before
the cauge is visible to them

NOTE See annex A.

2.2
stopped vehicles
vehicle {hat has stopped in a traffic lane or on the shoulder of the roadway

2.3
slow mepving vehicles
vehicle fravelling ator‘below “A” km/h within a traffic flow

NOTE The value for “A” is to be determined according to the road configuration and speed limit.

2.4
judgementdistarce
distance travelled by a vehicle until the driver judges what action is to be taken after having received information
about a traffic impediment

25

reaction distance

distance travelled by a vehicle from the time the driver judged what action to take until the time the brake is applied
after having been notified of a traffic impediment

2.6

braking distance
distance the vehicle needs in order to stop after the brakes have been applied

© 1SO 2001 - All rights reserved 1
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2.7

camera blind spot range
distance from the location where a camera is installed to the beginning of the area over which the camera is able to
monitor traffic impediments

NOTE

2.8

The camera is unable to monitor traffic impediments in this blind area.

out-of-sight range
distance from the point where a variable message sign becomes no longer readable to the place where the
variable message sign is located

2.9
average s
average di

NOTE

3 Spea

3.1 Gen

The systern

bacing

ifications and requirements

eral specifications

Infi
co
su

brmation Processing and
lection judgement
psystem @ subsystem®

This parameter is inversely proportional to the density of traffic.

h configuration should be in accordance with Figure 1.

Reporting to the
system operatof.

CCTV cameras
CCD sensor
Radar

Patrol car
Impact sensor
Sound sensor
Vehicle detector

&  The inf
alongside, 4§
CCTV came

b The pr

Emergency telephone

Monitoring,
operating and
recording
subsystem®

Notification
subsystem¢

Stance between the front of one vehicle and another in a continuous traffic flow

Alarm,
monitor TV,
VCR, etc.

(Infrastructure)
Variable message
signals, sirens,
crossing gates,
radio, etc.
(Infrastructure-vehic
Vehicle/road
communication

rmation cellection subsystems consist of equipment to detect traffic impediments by various sensors instal
| road,_This Techical Specification focuses on the detection of traffic impediments from image processing
rasserving as sensors to automatically detect traffic impediments.

ed on, or
by using

cessing and judgement subsystem processes the information detected from a camera, and/or a seq

Lence of

cameras, and determines the occurrence of traffic impediments.

€ The monitoring, operating and recording subsystem notifies the traffic system operator using an alarm or another method
when a traffic impediment is detected. The subsystem, using monitor TV, allows the operator to confirm both the situation and
the location of the impediment. The operator can then change the information provided to drivers as necessary, record the

situation wit

h a VCR, or take action.

d  The notification subsystem provides information about the traffic impediments to drivers using variable message signs and

other means. Alternatively, it can forcibly close roads or prohibit traffic through certain roads.

Figure 1 — System configuration
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lassifications

Table 1 presents a conceptual basis of the system. The table indicates that secondary accidents can be avoided
and drivers protected in the future because of the speedy detection and quick provision of information concerning
traffic impediments. Current standardization subjects are those indicated by “X” in the table.

NOTE

33 O

3.3.1 [Detection objects

3.3.11

3.3.1.2
hazardo

3.3.1.3

3.3.14
NOTE 1
NOTE 2

NOTE 3

3.3.2 1

The det

in longifudinal directions should be determined according to the sensor instrument performance, detd

installat

The detection of congestion is not within the range of the systems addressed in this Technical Specification. TIWS
should detect stopped vehicles and/or slow moving vehicles at the tail of a congestion queue.

bjects constituting traffic impediments and detection coverage

Level 1: Stopped vehicles and slow moving vehicles, excluding motorcycles

Level 2: Level 1 + change in the movement of vehicles performed to ‘aveid some @
us condition that is present

Level 3: Level 2 + motorcycles

Level 4: Level 3 + other obstacles
Level 1 is currently being considered as a subject for standardization:
Limits of the size of detectable obstacles related to Level 4 are.not addressed in this Technical Specificat]

Vehicle includes three-wheeled vehicles.

Detection coverage
bction coverage in transverse directions shallinclude all traffic lanes and shoulders. The detectio

on height and peripheral environment (See annex D).

Table 1 — System concept for TIWS

bstacle or

N coverage
ction time,

Detection objects
Detection sysiems Level 1 | Level 2 | Level 3 | Level 4 | Information proViding
methods
Infraptructure InfraStructure- Class 12 X Variable message $ign
systeém infrastructure
Class 2 P X Variable
Cooperative Infrastructure- Class 3¢ Beacon, leakage |coaxial
syst%m vehicle cable, variable mgssage,
sign, radio
NOTE Levels are defined in 3.3.

b

c

& Necessary traffic information that has been collected by the infrastructure and reported to the traffic system
operator is provided to the travellers via variable message signs.

Information collected by the infrastructure is automatically provided to equipment (i.e. variable message signs)
which are installed in the infrastructure to improve the safe traffic flow of following vehicles. The information is also
reported to the traffic system operator.

Information collected by the infrastructure is automatically provided to devices installed in a vehicle (i.e. radio,
navigation display) by various communication methods (i.e. beacon, leakage coaxial cable), to avoid secondary
accidents. The information is also reported to the traffic system operator.

© ISO 2001 - All rights reserved
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3.4 Typ

ps ofisensors

Various ty

es of sensaors are caonsidered for use as shown in I:ignrn 1

Impediment Impediment
detection detection
|
| |
Traffic system Traffic system Automatic
operator operator processing
Primary/secondary Primary
Secondary
information
Class 1 Class 2
Impediment
detection
|
| |
Traffic system Automatic
operator processing
|
Primary Primary
information information
i 1
Secondary Secondary
information information
On-road In-vehicle
Class 3

Figure 2 — Information providing flow with each class

However, this _Technical Qpn

ification

focuses on CCTV cameras that are used for image processing.

3.5 Provision of information

3.5.1 Required functions for providing information

3.5.11

Provision of information to drivers

The system has many ways, as shown in Figure 2, to provide drivers with information, however, this Technical
Specification focuses on variable message signs as the methods of provision.

© 1SO 2001 — All rights reserved
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Reporting to the traffic system operator

The occurrence of a traffic impediment shall be reported to the traffic system operator, who should be able to

monitor

the CCTV screen to confirm the impediment.

3.5.2 Event detection

The sys

tem detects stopped, or slow moving vehicles.

3.5.3 Levels of information

The sy

information are shown in Figure 3 (see annexes E and F).

Primary information Secondary information

Warning information to alert drivers | Information on the type of.impediment, the
location and/or instructions for drivers

tem provides two levels of information, primary, and secondary information. The timing ancL levels of

o |7, f, Time
ty time yhen the event occurred
t; time yhen the stopped vehicles or slow moving vehicles were detected
t, time when the traffic system operator confirmed the type of event; condition, location of the occurrence and afy response
actiof
Figure 3 — Levels of information
3.5.4 Types of information
Types of information can be classified as follows.
1) | Instructions for action{ Stop, limit speed, change lane.
2) | Attention: Warning-of a collision or a hazardous condition ahead.
3) | Explanation~oef/ present situation: Type of impediment, route, location, traffic lane affected, any
response, or.traffic control actions.
4) | Forecast of situation: Forecast of travel time, time estimated to clear the impediment.

The types of information provided for each level are shown in Table 2.

3.5.5 Out-of-order indication

In case of system failure, words or a readily recognizable symbol shall be used to indicate that the system is not
able to provide traffic information.

© ISO 2001 - All rights reserved
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Table 2 — Levels and types of information

Information types Message types Message examples Levels of information
Primary Secondary
Instruction Speed instruction Stop, slow down, ...
Route changing instruction Use alternative route X
Lane changing instruction Use right lane, left lane closed, ... X
Attention Caution for a rear-end collision Stopped triffic ilhe:i\d, slow X X
meving-traffic-ahead;
Caution to the hazardous condition Spilled load ahead, accident X
ahead ahead
Explan 1_tion _of Route of occurrence Southbound Route 12 closed, ... X
present gituation
Location of occurrence Accident 250 m ahead ... X
Traffic lane of occurrence One lane blocked, ... X
Location of end of congestion queue End of congestion queue ahead X
Traffic control Left lane closed, ... X
Forecast Forecast of travel time About 20 min to XX X
of sityation 30 min delay,
Estimated time of response action Closed for Th, X

3.6 Ranjge of information provision to drivers

3.6.1 Lo¢ations for providing information

The locatigns where variable message signs are ihstalled relative to the camera position, are as shown in Figure 4.

X2

Y3

)2 Y1

X variable message sign installation interval

Xy camera blind spot distance
Xo  out-of-sight distance

y, judgement distance

y> reaction distance

y3 braking distance

Figure 4 — Locations where variable message signs are installed relative to camera position

Key

1  Monitoring area

2 Occurrence of traffic impediment

3  CCTV camera

4  Variable message sign

5  Message sign recognition distance
6
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The variable message sign should be installed a sufficient distance upstream from the CCTV camera so a vehicle
can stop before reaching a traffic impediment after having received information about it (see annex G).

The minimum value of the distance, X, between the variable message sign and the CCTV camera is given by the
following equation:

X=(Y2+ Ya)— (X1 + X2) 1)
where

Xy, is the camera blind spot distance;

Xo| is the out-of-sight distance;

X| is the variable message sign installation interval,
yo| s the reaction distance;

ys| is the braking distance.

During gctual operation, it would be desirable to alert drivers as early as possible by using additional information
equipment further upstream from the location of the variable message sign required by the above equatign.

3.6.2 $ystem reaction time (time from the occurrence of a traffie\impediment until information is
providgd), T,

The system reaction time should be minimized, so when a traffic impediment occurs, the number of vghicles that
are unable to acquire necessary information is minimized. See Figure 5.

2

3

L |
Yi+)V2+)3 Vx T,
Key
1  Ogcurrence of traffic impediment Ls average vehicle spacing
2  CCTV camera T, system reaction time
3 Variable message sign V  velocity of traffic flow

Figure 5 — Image of system reaction time in terms of distance

© 1SO 2001 - All rights reserved 7
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The following relationship exists for the number of vehicles, n, that are unable to acquire traffic impediment
information (see annex H), if vehicles flow at the constant average spacing Lg.

nN=(y1+Y2+Yys+VxT)/Lg (2)
thus,

T ={nxLg—(1+tY2+ty3)}/V 3)
where

n igthe number of vehicles unable to acquire traffic impediment information (vehicles/lane);

T, igthe system reaction time;

V  id the velocity of traffic flow.

3.7 CCTV camera installation interval

Detection fesponse time would be short at the point of a camera installed with a‘short interval, and long at {he point
of a camdra installed with a long interval, therefore providing information (delay time would depend Upon the
intervals of camera installation.

Quick detgction response time should be requested at such poor visibility points as sharp curves, or inftunnels,
and propel detection response time should be requested at good visibility points on straight roads.

CCTV installation interval should be defined by the concept that information provision delay time would b relative
to the locgtion of information provision and monitoring area/points which would be specified according tp CCTV
installation] conditions and the road configuration (see annex I).

4 System testing method

A system test should be composed of the, system performance test and system function test (see annex J).

4.1 Sysfem performance test

The system performance test-should be included with object detection test, range detection test, detection
response test, detection accliracy test. This performance test should be conducted using some digitizing vidleo data
of the traffic scene, undefr.normal and various impediment conditions, and/or a specified test scenario. Each test
method shpuld be defined by the specified conditions of CCTV installation conditions, and road configuration. This
test may be conductedias a field test that has a test term of some months to estimate the detection accuracy rate,
false alarn] rate andsOther items.

4.2 Systém function test

The system function test should require that the system detect traffic impediments and provide information to
drivers via variable message signs, and provide an alarm to the system operator including the monitoring, operating
and recording subsystem and notification subsystem. The system function test should be defined by the system
configuration and components.

A function to monitor the brightness level of the optical path and an out-of-order of CCTV using the image
processing system and on-line health monitoring function may be required as an additional function.

8 © 1SO 2001 — Al rights reserved
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Annex A
(informative)

Incidents of traffic impediment events

ent characteristics

In order

charactgristics (range of occurrence frequency of occurrence possibility of estimation, and impact,and
for traffi¢ flow; see Table A.2).

A.1.1 Definition of event characteristic

All1l

It repreg

occurs ih a local place, such as an accident, or fire, and the other occurs over a wide area, such as an ed

A.l12

It repres

that occlirred suddenly, such as an unexpected accident or-fire/ and the other occurs repeatedly. Traffic

belongs

A.1.1.3
It repreg

predicta
acciden

All14
It repreg
degreed
impact ¢

A.1.15

It repreq

to clarify the events in the objects of the system, events relating to drivers are arranged accord,

Range in which event occurred

ents the geographical range of events that occurred at the same time.\t classifies into two cate

Frequency of occurrence

to this category.

Possibility of estimation
ents an event or occurrence that can\pe estimated from other factors. It has two possibilitie

or fire.

Impact on traffic flow
ents the degree of impact on the traffic flow due to the occurrence of an event. It can be classifi

, one is a big impact/such as an event for closing off traffic due to a landslide, and the other
ue to bad weather.

Corresparidence of emergency

ents the level of emergency to process the event that occurred. It has two levels of emergenc

high levi

For instance,an emergency due torain hnlnngc to this prnr‘neeing level

bl t0 process the emergency, an accident or fire belongs to this level, and the other is low level

ng to their
emergency

jories, one
irthquake.

ents the frequency of events that occurred at a certain"place. It can be classified into two categories, one

congestion

5, one is a

ble event which includes rain, snew; etc., and the other is an unpredictable event which ifpcludes an

bd into two
is a small

V, one is a
0 process.

A.1.2 Selection of events from the objects

Events of traffic impediments among the objects in this system have the following characteristics:

— range of event occurrence is local;

— frequency of occurrence is sudden;

— pos

sibility of estimation is unpredictable;

© ISO 2001 - All rights reserved
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— impact on traffic flow is large;
— correspondence of emergency is high.

The events of characteristics described as above are shown in Table A.1.

Table A.1 — Events of traffic impediment in the objects

Claccificatian of avant Contente-of-avantc
T O ottt roT oot OTteTrto- o Cv et

Sudden events Accident, vehicle fire, shoulder fire, roadside fire,
covering water

Subsidence, collapse, fallen log, landslide,
snowslide, road obstacles

slow moving vehicle, fault vehicle

Congestion Tail of congestion

Road maintenance Slow moving vehicles at work area

10 © 1SO 2001 — Al rights reserved
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Event Event characteristic
Classification Contents Range of Frequency of Possibility of estimation Impact of Correspondence | Objective
occurrence occurrence traffic of emergency
Local Wide Sudden | Repeated | Predictable | Unpredictable [ Small Big High Low Event
Accident X X X X X X X X
Vehicle fire X X X X X X
Shoulder fire X X X X X X
Covering water X X X X X X
Subsidence X X X X X n< X
Collapse X X X X ﬁb‘ * X
v
Sudden Fallen log X X X X \@ X X
F
occurrence High wave X X X X X X
of events
Landslide X X X ><\ X X
V- -
Snowslide X X X B &9) X X
—-
Earthquake X X X X X X
Road obstacles X X X X X X X
Slow moving X X X X X X X X
hicl
vehicle ‘\\
Fault vehicle X X ,a(s\\) X X X X X
) . \ 2
Constructipn Construction X X \\.Q X X X X
Rain X x S X X X
Snow X X X X X
Weather Blizzard X b X X X X X
&
Fog X \\ X X X X
Strong wind X X X X X X X
Humidity (wet) >S X X X X
Road Slippery X X X X X X
condition O :
Icy N X X X X X
Packed snow .)\ X X X X X
Congestion X X X X X X
Congestio
Tail of sengestion X X X X X X
Slowmoving X X X X X X X X X
Road vehicle at worksite
maintenange Working on X X X X X
roadway
© 1SO 2001 — All rights reserved 11
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Issues to be addressed and not addressed

B.1 Classification of issues

Annex B
(informative)

Table B.1 peparates issues that are to be addressed as subjects of standardization and those that-are ot to be

addressed| Reasons for not addressing the issues in column two are provided in clause B.2.

Table B.1 — Issues to be addressed and not addressed

Issues to be addressed

Issues not to be addpessed

Clagsification
Detgction objects

Det[ction range

Typgs of sensors

Detg¢ction response time

Installation locations for providing information

Tesf method

Means of communication

Detection accuracy

B.2 Issyes not to be addressed

B.2.1 Melans of communication

The information collection and provjsion technologies, including the communication methods for road-vehicle and
vehicle-velicle communication are being developed. New sensor and communication technology can be gxpected
to be developed; therefore standardization at this time would be premature.

B.2.2 Detection accuragy

Traffic floyvs change\'over time depending on road structure, road configuration, amount of traffic, [weather
conditions/ etc. Ne-single test method exists that comprehensively includes all these complex elements, especially
the types of sensors, detection time and detection accuracy. These are issues which should be considergd in the

future.

12
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Annex C
(informative)

Place for introducing a system

eds of a driver and system aperator

C.1.1 Needs of adriver
The follpwing three needs represent those of a driver:

a) Need to know what events have happened up ahead:

b) Nedd to reduce a secondary disaster into minimum damage:

c) Nee€

C.1.2 |
The follg
impedin
be cons

— Pro

C.2 Ej

The res
system

System is also available even in bad visibility, such as in a thick foge.orat night.

It is difficult to avoid a secondary disaster at closed sections, such as a tunnel. Event can eve
at downhill slopes, wet road surfaces, icy roads and fallén"snow, but they are rather difficult to a

d to provide forward information of traffic impedimentat the front of a junction:

Following vehicles need to be conducted to_take an optimal route by providing advance inform
a traffic impediment at the route selection¢point of a junction.

leed of a system operator

dered here.

cessing event quickly'and keeping traffic flowing smoothly when events occur are necessary.

stablishing-a place for introducing a system

LIt of discussing places of introducing a system from road configuration and traffic circumstancg
needs'is shown in Table C.1.

It is difficult to detect what events have happened in a tunnel, on a sharp-curve, or at the crest of roadway.

h be found
void.

htion about

wing need represents that of axsystem operator. Because all needs requested at the occurrencq of a traffic
ent are the needs of a systemoperator, discussion of establishing a place for introducing a system will not

b based on

© ISO 2001 - All rights reserved
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Annex D
(informative)
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Specific example of CCTV camera monitoring range

D.1 Affecting factors

Examplegs of factors that affect the monitoring range of CCTV cameras are indicated below.

D.1.1 $ensor instrument performance

— Ca

— Ser

era specifications (focal distance)

sor detection time

D.1.2 Camerainstallation height

— 35

m, 6,5 m, etc.

D.1.3 Feripheral environment

— Wehpther (clear, cloudy, raining, fog, etc.)

— Day

or night

— Road structure (lighted areas, in a tunnel, etc:)

— Len

D.2 E

An exan

s soiling

ample of an actual system

hple of the performance of a system currently in operation is shown in Table D.1.

Table D.1 — Example of the performance of an actual system

Detection objects | Camera installation | Range of camera Sensor detection Location of system
height time introduced
m m s
10 20 to 150 2,0 Open air
55 20to 120 2,0 Tunnel
Stopped vehicle
3,5 20to 170 2,0 Tunnel
6,5 20 to 90 2,0 Sharp curve
Slow moving 55 20to 70 0,2 Tunnel
vehicle 3,5 20 to 70 0,2 Tunnel

© ISO 2001 - All rights reserved
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Annex E
(informative)

Symbols

The examples of symbols given in this annex signify that a traffic impediment has occurred and drivers should take
action to avoid rear-end collisions.

E.1 Prinmpary information:

Figure E.1| shows examples of symbols for primary information. The “I” symbol should be-used with |either a
triangular-jor diamond-shaped sign.

Figure E.1 — Examples of symbols for primary information

E.2 Secpndary information:

Figure E.2[shows examples of symbols that signify-blocked lanes, lane change advisories, and general cor|gestion,
respectively. Additional information about the(emergency lanes should be words and/or additional symbols.

XAl

i

Figure E.2 — Examples of symbols for secondary information

16 © 1SO 2001 — Al rights reserved
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Annex F
(informative)
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Example for providing contents of information

Concrete contents of providing information for Level 1 of traffic impediments are shown in Table F.1. Contents of

providin

g information may differ from establishing places to introduce a system in accordance with annex C.

Table F.1 — Example for providing contents of information

traffic lane occurrénce, processing
situation, speed instruction on lane-change
instruction

slow down

Providing level | Type of event Providing contents of information Example
of information
Stopped Types of impediment, speed instruction Stopped vehicles ahead, slow
Prifnary vehicles down
infprmation Slow vehicles Types of impediment, speed instruction Slow'moving vehicles ahead,
stow down
Accident Types of impediment, location occurrence,| Accident xx m ahead, slow fown
(fully blocked traffic lane occurrence, processing
traffic lane) situation, stop instruction
Accident Types of impediment, location.eccurrence, | Accident left lane xx m ahead,
(partially traffic lane occurrence, processing slow down
blocked traffic | situation, speed instruction on lane-change
lane) instruction
Sefondary ] . . . .
infbrmation Fault vehicles | Types of impediment; location occurrence, | Stopped vehicles xx m ahead,

Slow moving Types_ ofimpediment, location occurrence, | Slow moving vehicles left lane
vehicles traffic lane occurrence, processing xx m ahead, caution

situation, caution about collision
End of Types of impediment, location occurrence, | End of congestion, xx m ahgad,
congestion traffic lane occurrence, processing slow down.

situation, speed instruction or caution
about collision

© ISO 2001 - All rights reserved
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Annex G
(informative)

Specific example of variable message sign installation interval

G.1 Explanation of variable message sign installation interval
The followmjng provides an explanation of those parameters that compose variable message sign installations at
interval X. [The equations and values used in this explanation were excerpted from the "Explanation‘and Application
of Road Sjructural Laws" and "Road Sign Installation Standards and Their Explanation”, published by the Japan
Road Assqciation.
G.1.1 Variable message sign located above traffic lane
3
..... oS R s W
2 T N e S
s S 8 T AN T e
o YT =5 T = T i
1 Xq X X2 5
Y3 Y2 J1
|
Key
6, vertical out-of-sight angle
h, distance from level of driver's eyes to height of pariable
message sign
1  Monitoring area X variable message sign installation intervals
2 Occufrence of traffic impediment X1  camera blind spot distance
3  CCTY camera Xo  out-of-sight distance
4  Variaple message sign y, judgement distance
5  Messpge sign reeognition distance y, reaction distance
y3 braking distance
Figure G.1 — Parameters relating to the installation of overhead variable message signs
18 © 1SO 2001 — Al rights reserved
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G.1.2 Variable message sign located at the side of traffic lane

1 Xq X' le 5
|
J3 Y2 /1
|
Key
1 Mopitoring area 6 horizontal out-of-sight angle
2 Ocgurrence of traffic impediment X' variable message sign'installation intervals
3 CCrV camera X, camera blind spotidistance
4  Valiable message sign X' out-of-sight distance
5 Mepsage sign recognition distance y; judgementdistance

y> reaction distance
y3 braking distance

d~ateral distance from the position of the drivel's eyes to
the installation position of the variable messagg sign

Figure G.2 — Parameters relating to thelinstallation of roadside variable message signs

G.1.3 Calculation of distance parameters

G.1.3.1| Calculation of out-of-sight.distance

G.1.3.1L Out-of-sight distancefor overhead variable message sign, x,
Xo F hg/tan 01
h, Is the upward distance from the level of the driver's eyes to the installation height of the variabl¢ message

sigh;

0, Is¢he vertical out-of-sight angle, equal to 7°.

G.1.3.1.2 Out-of-sight distance for roadside variable message sign, X'

X2' = d/tan 02

© ISO 2001 — All rights reserved 19
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where

dis the lateral distance from the position of the driver's eyes to the installation position of the variable message

sign;
92 is t

he horizontal out-of-sight angle, equal to 12°.

G.1.3.2 Calculation of judgement distance, y;

y1=15V
where
V is thie velocity of traffic flow, expressed in metres per second;
1,5 represents the judgement time, expressed in seconds.
G.1.3.3 Calculation of reaction distance, y,
y, =10V
where
V is thie velocity of traffic flow, expressed in metres per second;

10re
G.1.34 (

3=V
where

Vis th

f is the vertical sliding friction coefficient{when road surface is wet).

G.2 Spe

The result
shown in Tl

a) V=60

b) X1 = 2(

bresents the reaction time, expressed in seconds.

Calculation of braking distance, y;

/(254 x f)

e velocity of traffic flow, expressed insmetres per second;

cific example

ables G.1 anchG2.
km/h, 80'km/h, 100 km/h, 120 km/h, 140 km/h

m

5 of calculating-variable message sign installation intervals using the conditions indicated below are

C) %X=30m

d) %'=38m

20
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Table G.1 — Overhead variable message sign installation intervals under various conditions

No. \Y Y1 Y2 Y3 X
km/h m m m
1 60 429 16,7 25,0 9,6
2 80 81,3 22,2 33,3 53,5
3 100 131,2 27,8 41,7 109,0
4 120 195,5 33,3 50,0 178,8
5 140 266,1 38,9 58,3 255,0

Table G.2 — Roadside variable message sign installation intervals under-various conditio

No. Y, Y1 Yo Y3 X'

km/h m m m m

1 60 42,9 16,7 25,0 1,6
2 80 81,3 22,2 33,3 45,5
3 100 131,2 27,8 41,7 101,0
4 120 195,5 33,3 50,0 170,8
5 140 266,1 38,9 58,3 247,0
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