2. Seoul’s Traffic Signal System Infrastructure & Facilities
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we will look at the infrastructure behind a traffic signal system: electricity, telecommunications, systems,

and traffic signal facilities.
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As of 2017, there are over 5,700 intersections in Seoul where traffic signal controllers are installed, and a

Traffic Signal Operation Center constantly monitoring these devices.
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A traffic signal controller is a computer able to manage signals at an intersection automatically, while a
Signal Operation Center manages a multitude of traffic signal controllers to optimize traffic flow in

metropolitan areas.
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To run Seoul's traffic signal system, three elements are essential: a reliable power supply infrastructure,

telecommunications facilities, and a system.
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[Introduction to Seoul's Traffic Signal System]
[RELZHA 7HL]

First, let's review the power supply infrastructure.
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In the past, people operated the system manually or used hand signals, but now nearly all traffic lights

are powered by electricity.
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Thus, a reliable power supply is the most fundamental infrastructure component to maintaining a reliable

traffic signal system.
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Traffic light errors result in a high risk of traffic accidents as they give motorists vital information.

M=2S0 FEE Ao BYS B0l A=H 1 Olfs STXAOA S JEE F= 7|8 AE
[

A motorist adjusts the speed of a vehicle according to this information.
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If a traffic light is off because the power supply has been interrupted, a serious accident can occur.
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As traffic lights must operate 24 hours a day, 7 days a week, the power supply from power companies

must be constant.
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When installing traffic signal devices, poorly manufactured power lines will cause serious problems.
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Therefore, traffic signal lights must be on separate lines, to ensure they do not turn off due to problems

with other electrical equipment, and are not affected by problems with other traffic lights.
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Therefore, Seoul has allocated to each traffic light an independent single-line power supply to ensure
prompt recovery in emergencies.
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Next, we will look at telecommunication facilities.
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A stable telecommunications network is necessary for signals to optimize road traffic, this is done through

signal coordination and special signaling methods.
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For optimal control of traffic signals, it is important to monitor them at intersections.
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Local traffic signal controllers need to be connected to central computers at a Signal Operation Center.
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If there is no such Center, or traffic control of the road network is not necessary, local traffic signal

controllers can stand alone.
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Nevertheless, we recommend that a traffic signal system be connected to a telecommunications network

to ensure efficient traffic flow in sprawling cities.
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Seoul uses three types of telecom network: wired networks of telecom companies, an optical network it

built, and a WCMS wireless network.
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Of the various wireless technologies, we recommend when building a wireless telecom network in the city,

a wireless telecom network for traffic signals be installed at the same time.
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For traffic signal system efficiency we need a telecommunications network that sends and receives signals

on a nearly real-time basis.
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In fact, old communication facilities cannot manage traffic effectively.
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Seoul’s control system is based on a cutting-edge telecommunications network that sends and receives

signals every second in order to ensure real-time control.
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And because traffic signal systems are critical to motorist safety and logistics, its security environment

should be thoroughly inspected and monitored.
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The telecom network behind Seoul’s traffic signal system was designated as a national infrastructure

telecom network, and thus is inspected for security readiness every year.
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Lastly, we review the establishment of standards for traffic signal system.
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As for standard specifications for traffic lights, we must set the standard size for traffic lights, and height

from the ground.
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Without such standards, there will be confusion at intersections.
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Determination of a standard traffic signal controller is particularly important in building an effective traffic

signal system.
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The traffic signal controller manages the signals at each intersection.
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It turns the traffic lights on and off, and manages multiple vehicle detectors and auxiliary devices.
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Traffic signal controllers communicate with the Signal Control Center, and control traffic lights by

communicating with other adjacent controllers.
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Specifications for various equipment and parts, the method of communication, and standard software

should be decided.
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A reliable supply of parts should be ensured which will make for stable operation of the traffic signal

system.
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Seoul uses the National Police Agency's 2004 Standard and its 2010 Standard, as well as another manual

for installation and management of traffic signal devices.

[Traffic Signal Facilities]
[REH= AE]

Now we will review facilities that make up the traffic signal system: traffic signal poles, traffic lights,

auxiliary devices, traffic signal controllers, and a Signal Operation Center.
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First, let's look at the traffic signal pole. This pole comprises mast arms, the pole that supports them, and

a base.
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A traffic signal pole should stand a certain height above the ground.
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Without a standard for the height of the mast arms (and the traffic signals) taller vehicles may collide with

the mast arms, causing damage to both vehicle and facility.

B0} 0|3 %0|o| 7|F0| QOB FMIt &

— oL

rlo

AtEol olsd M & At & XA Afnop EE 5

The mast arms, the wires that support them, and other related structures should be of robust materials

with sturdy construction as per strict standards.
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Various signal devices and signs are placed on the mast arm.
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As the mast arm must resist winds and such winds vary in strength across regions, special care is required.

In regions with heavy snow fall, the weight of the snow should be considered as well.
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To meet this requirement, Seoul designed its mast arms to be strong enough to withstand wind speeds of

40m/s.
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Structural steel is used for the poles as it is stronger than common steel.
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To address these two elements, "integrated lighting poles” are being installed.
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With multiple mast arms, the integrated pole can result in sidewalks with less clutter.
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The integrated pole has a streetlight to enhance visibility for pedestrians.
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Seoul City has over 1,000 integrated lighting poles.
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Going forward, the city plans to use integrated poles in new installations and to replace old signal poles.
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If visibility is diminished due to direct sunlight, or if the traffic light is broken or needs frequent

replacement due to a shorter lifespan, motorists or pedestrians will misread the signal, making of course



for dangerous situations.
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To ensure visibility, light source luminosity is critical.
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A quality light source will enhance visibility and shorten failure duration.
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As traffic lights repeatedly switch lamps on and off, lamps that require lengthy times to switch on and off

cannot be used.
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As these lamps are on for 24 hours every day, lifespan and power consumption are vital.
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The light source with the longest lifespan and the lowest power consumption are LED lamps.
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LED lamps are highly luminous, highly linear, highly visible, have long lifespans are easy to maintain, and

use less power.
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As such, Seoul is currently replacing all its traffic signals with LED lamps.
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To enhance visibility, it is important to select the right signal device.
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To be easily visible from far away, the size of the traffic lamp should be optimized.
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For effective signaling during the day, the view of the lamp should be protected against sunlight.
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Lastly, as drivers approach and look at traffic lights, a minimum sight distance for varying approaching
speeds should be set so that vehicles can recognize and act upon the signals in a reasonable amount of

time.

—

OHR|Bto2 XHEO| MISHHA 27| H20| BIL=0| ufat ASE olAsta

o

S = U= 2 7HA

AHe|7t H7go| =Hof s,

They should be installed at a good angle for visibility.
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Third, Seoul provides a variety of auxiliary devices for pedestrian safety and convenience.
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A countdown timer lets pedestrians know how much time is remaining for them to safely cross the street.
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The device emits sounds to guide people across the street, giving the safe position and direction for

crossing, and when the green light has turned on and off.
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In addition, Seoul has provided remote signaling devices to enable visually-challenged pedestrians to
“push” the crossing button electronically rather than having to locate and push the actual button on the

acoustic signaling device.
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In addition, we have a pedestrian button.
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When a pedestrian pushes the button, the “walk” signal turns on after a certain time.
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Fourth, let's look again at the traffic signal controller that manages traffic lights and auxiliary devices.
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The traffic signal controller is a computer that has a variety of functions.
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For example, a loop detector uses sensors to detect vehicles.
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And based on the gathered data on traffic volume, the traffic signal controller can control the signals to

suit specific traffic situations.
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Seoul currently operates 3,900 standard traffic signal controllers.
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Some controllers feature a slot-mounted option board to allow for diverse functions.
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For example, in order to allow emergency vehicles such as fire engines or ambulances to pass through



immediately, the controllers have a priority signal for them.
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However, most traffic signal controllers are installed on sidewalks and their bulkiness obstructs pedestrian

traffic.
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They also clutter up the street landscape.
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Research on reducing the space taken up by traffic signal controllers is underway.
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By 2020, a digital controller that increases energy efficiency and provides multiple functions in a smaller

box will be introduced.
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Lastly, in order to control and monitor all these devices and facilities, a Signal Operation Center need to

be established.
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That is a must in a metropolitan city like Seoul.
E5| M3 Z2 HEAlo= gBteEAl ER5tE.

Currently, Seoul City's Signal Operation Center is monitoring signal phasing at over 5,700 intersections,
and controlling all traffic signal systems.
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The Signal Operation Center consists of a main server computer, local server computers, local traffic signal

controllers and a telecom server network.
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These are integrated, managed and monitored at the Center by the traffic signal control system software.
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This system allows the devices at each intersection to promptly respond to sudden changes in the
transportation environment and contingencies like signal failures through close coordination between

intersections.
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The online telecom connection is constantly monitored.
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Thanks to the constant efforts of local manpower, the network connection rate remains above 99.5%,

indicating a normal connection between local signal devices and the Signal Operation Center.
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This ensures minimal inconvenience for citizens due to traffic signal system failures.
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A traffic signal control system that generates signals for motorists and pedestrians may look very simple.
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It seems to simply be about ensuring the right signals are displayed at the right time.
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However, as cities develop, the number of traffic control facilities on the streets increases and traffic signal

systems become more complex.
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To maintain, manage, and operate these efficiently, we must have a series of standards and systems.
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Traffic signal facilities in Seoul have steadily developed through effective response to changes in the

urban policy environment.
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We hope you will be able to learn about establishing an effective traffic signal system through our

experience here in Seoul.



