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| Project Overview

1. Background and purpose of the project

The Lima Metropolitan Area, with a population of over 11 million, is Peru’s capital and
plays a crucial role in the country’s socioeconomic structure. However, Lima’s
transportation system is unable to meet the growing demand for transportation services
due to deteriorating infrastructure, policy gaps, and inadequate technological capabilities.

Furthermore, Lima ranks fifth in traffic congestion worldwide, with an average of over
50,000 traffic accidents annually, of which traffic violations account for over 37%, resulting
in a loss of approximately 1.8% of annual GDP.

Recognizing the severity of this problem, the Lima government established a special
project called “Protransito” under the Urban Mobility Management Unit (GMU) of the
Municipalidad Metropolitana de Lima (MML) to conduct research on effective traffic
management and to plan, implement, and implement projects. This strategic program
focuses on complementing centralized traffic signals and control centers to optimize vehicle
flow and implementing automated traffic enforcement systems to ensure a safe road
environment.

However, the successful implementation and ongoing operation of new systems and
infrastructure are hampered by limitations in key capabilities and policies, such as the lack
of a platform for integrating various types of traffic signal controllers and a specialized
operational workforce.

Therefore, this project aims to contribute to the establishment of a sustainable urban
traffic management system in Lima, Peru, by providing policy recommendations for the
successful implementation and operation of a centralized traffic signal system and
automated traffic enforcement system, a test bed for traffic signal operation plans and
automated traffic enforcement systems, and strengthening related capabilities and
knowledge exchange.

Image 1 \ Project background
| |
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2. Project scope and expected effects

A. Spacial and temporal scope
(O Spatial scope: Lima Metropolitan Area, Peru
O Temporal scope: November 2024 - August 2025 (10 months)

B. Scope of content
1) Advice on the traffic situation and system development in Lima City.

(D Centralized traffic signal operation

O Operation and management of the centralized signal control system operating platform

O Consultation on the operation and training of technical equipment (management, cloud
storage, central data, cybersecurity, laboratories, etc.)

O Consultation on the design and optimization of the traffic signal system

O Establishment of manuals, regulations, guidelines, etc. related to the operation and
maintenance of the traffic signal system

O Use and management of information (Big Data, Al, cloud computing, etc.) for urban
traffic management

O Review of mid-term strategies and plans for the use of advanced technologies (smart
cities)

O Operation regulations for the integrated control center, including emergency situations

(O Comparison of traffic signals and operating platforms

@ Automatic Enforcement System

O Development, design, and implementation of a centralized electronic enforcement
platform

O Development of integrated standards for managing enforcement systems using a smart
city approach

O Enforcement procedures: violation detection, processing, notification, fine collection,
etc.

O Definition of pre- and post-enforcement indicators (number of violations, number of
accidents, etc.)

O Manuals and programs to correct the behavior of violators (drivers and pedestrians)

O Selection of enforcement equipment installation locations

O Design and comparison of regulations related to sanctions procedures (vehicle
impoundment, fines, license suspension, license point deductions, etc.)

O Violation regulations regarding means of transportation (motorcycles, bicycles,
rickshaws, personal mobility devices)

O Infrastructure design (civil and electronic construction) for the installation of electronic
enforcement equipment
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2) Test-bed construction and effectiveness analysis
@ Traffic signal axis improvement

QO Selection of a test-bed section for traffic signal axis improvement

O Current status survey and analysis (Geometry, traffic volume, speed)
O Development of an improvement strategy and design signal database
O Selection of performance indicators (MOE) and analyze effectiveness

@ Automatic enforcement system
O Selection of a site for the automated enforcement system installation
O Establishment of one automated enforcement camera on-site
O Establishment of a center-based automated enforcement operation program
O Selection of performance indicators (MOE) and analyzing the effectiveness
3) Capacity building (Invitational training)
(O Training for stakeholders of Lima, Peru

O Duration: Approximately one week
(O Number of participants: 10

Image 2 ‘ Content scope of the task
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C. Expected effects

By strengthening the capabilities of Peru, particularly the city of Lima, through this
consulting project, we can expect to develop into a city with sustainable traffic safety by
increasing the convenience and efficiency of signal operation and enforcement operations.
Lima citizens also expect to experience an improved sense of safety through improved
vehicle communication, reduced traffic congestion costs, and a reduced frequency of

accidents.

Image 3 | Expected effects
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Il Current Status Analusis of Lima, Peru

1. Current status of target nation (Peru)

A. General status

Peru is located in South America and has the world’s 20th largest area (approximately
1,285,215ki) and 47th largest population (approximately 34.57 million). Its capital is Lima. A
detailed overview of the country is as follows:

Table 1 ‘ Country overview
| |
. Categry  Saws
Location South America
Capital Lima
Size 1,285,215k (Top 20)
Climate Tropical dry climate
Population 34,576,665 (Top 47)
. Mestizos (60.2%), indigenous Peruvians (25.8%), Caucasian (5.8%), African
Ethnicity
(3.57%), etc.
Language Spanish, Quechua, Aymara
Religion Christianity (94.51%), no religion (5.09%)

Date of liberation: 1821 (declaration of independence), 1879 (international recognition)

Dina Boluarte: 64th President of Peru

Following the impeachment of former President Pedro Castillo on December 7,
2022, then-First Vice President Dina Boluarte assumed the presidency. She will
serve the remainder of her term until the next presidential election (schedulec
for April 12, 2026) and the inauguration of a new president (scheduled for July
28, 2026).

Leader

i
Source: Namu Wiki, namu.wiki, 2025

B. Social and economic status

(Economic Status) Peru ranks 47th in the world in terms of total GDP, with a GDP of
approximately $264.6 billion and a per capita GDP of approximately $7,670.

(Employment and Income Status) As of 2023, the economic growth rate is projected to
be -0.6%, indicating a downward trend. Employment is comprised of 59.9% in the service
sector, 32.7% in manufacturing, and 7.6% in agriculture.
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2. Current status of target city (Lima)

A. General status

1) Administrative district status

When examined by district in Lima, Peru, the most populous district is San Juan de
Lurigancho, with over one million residents as of 2017 (INEI, 2019).

The district with the highest population density is Brefia, with approximately 26,493
people per square kilometer as of 2017.

Cercado de Lima, directly administered by the city of Lima, has a population of
approximately 268,000 and a population density of approximately 12,200 people per square
kilometer, ranking it seventh among the districts. Regionally, the central district is the
most populous, while the northern and southern parts of the city are relatively sparsely
populated.

2) Population status

The Lima Metropolitan Area (Lima Metropolitana), which includes the cities of Lima and
Callao, had a population of approximately 9.5 million as of 2017, representing
approximately one-third of Peru’s total population.

Lima has a significant population of young adults of working age. According to the 2022
Census, those aged 15-64 accounted for 65.58% of the total population. While women
accounted for 51.4% of the total population, the proportion of men in the young adult
population is slightly higher.

Image 4 ‘ Lima city population status
| |

Population (2022) 34,049,588
Population growth rate (%, 2022) 0.99
Occupational age ratio (%, 2022) 52.48
Urban residency rate (%, 2022) 78.71
Toddler deaths (persons/1,000, 1 i
2021) By 19 e 156
Life expectancy (2021) 72.38 s

[ |
Source: https://globaledge.msu.edu/countries/peru/statistics/
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3) Economic status

Lima’s economy accounts for a significant portion of Peru’s economy, but its GDP
declined significantly in 2020 due to the impact of the COVID-19 pandemic.

As of 2020, Lima’s GDP was approximately 176.6 billion soles (approximately US$47.3
billion), representing approximately 36% of Peru’s GDP for the same year but representing
a decline of approximately 12% compared to 2019.

The largest industry in Lima’s economy is other services, accounting for approximately
21% of Lima’s regional gross domestic product (GDP) in 2020. Manufacturing was the next
largest sector, accounting for 15% of the region’s GDP in 2020. Other key sectors include
trade (13%) and finance (13%).

4) Employment and income status

As of 2020, the average monthly wage in Lima was approximately 1,711 soles
(approximately US$458), significantly exceeding the national average of 1,268 soles and the
urban average of 1,414 soles. This figure represents a decrease of approximately 10%
from the previous year’s average of 1,947 soles. This decrease is believed to be due to
the economic downturn in key industries such as tourism caused by COVID-19.

The Lima metropolitan area has a lower poverty rate than other regions in Peru.
However, the poverty rate in the Lima metropolitan area gradually decreased from 16.1%
in 2009 to 14.2% of the total population in 2019. However, it increased to 27.5% in 2020.
The proportion of the population living in extreme poverty increased more than sevenfold,
from 0.4% in 2019 to 2.9% in 2020.

image 5 | Poverty rate in Lima (2009-2020)
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B. Transportation Status

1) Number of registered vehicles

The number of registered vehicles in Peru is 2,538,200 as of 2022. According to
statistics for the five years from 2018 to 2022, the number is decreasing by about 2%.
However, the number of registered vehicles in 2018 was high, so this figure is reflected in
the average annual growth rate, and there was a slight increase in 2022 compared to
2021.

Image 6 ‘ Current status of vehicle registrations in Lima City
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Source: National Statistical Portal (http://kosis.kr)

2) Status of transportation infrastructure
@ Road network status

Peru’s road network system, which operated as an integrated system of national and
provincial roads until 2015, currently consists of national roads (Nacional), provincial roads
(Departmental), and interprovincial road links (Vecinal).

As of 2020, the Lima region’s road network totaled 7,537 km, consisting of approximately
1,686 km of national roads, 1,609 km of provincial roads, and 4,242 km of interprovincial
road links. Approximately 80.5% of national roads are paved, while only 9.9% and 3.6% of
provincial roads and interprovincial road links are paved, respectively.

Lima has a road network with a total length of 2,146.3 km, consisting of 293.7 km of
highways, 530.4 km of main arterial roads, and 866 km of secondary arterial roads. These
road networks radially connect the city center and surrounding areas.
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Image 7 ‘ Current status of Lima City road extension (km)

[ |
Source: https://www.gob.pefinei/

Centered around downtown Lima, the north-south axes of the city are Panamericana
Norte, Evitamiento, and Panamericana Sur, the Republica Road, and the Nestor Gambetta.
The east-west axes are dominated by the Javier Prado and the Carretera Central.

The western loop of the city is served by the Circuito de Playas, a coastal road built
along the coastline. The three main east-west axes, Argentina, Colonial, and Venezuela,
form the central axes. Vehicles traveling along these east-west and north-south axes pass
through the city center, causing severe traffic congestion in the downtown area.

Image 8 Current status of Lima City’s road network

Source: https://www.arcgis.com/apps/dashboards
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@ Traffic status

According to data from the Peruvian National Institute of Statistics, annual vehicle traffic
in the Lima metropolitan area reached approximately 81.37 million in 2020. While annual
vehicle traffic in the Lima metropolitan area has steadily increased over the past decade,
exceeding 100 million in 2019, the COVID-19 pandemic has significantly reduced passenger
vehicle traffic, leading to a decline in overall vehicle traffic.

As of 2020, passenger vehicle traffic reached approximately 64 million vehicles,
accounting for 78.6% of total traffic. More than half of the measured vehicle traffic
occurred on the Yellow Line (Via Expresa Linea Amarilla), a highway that runs through
the center of Lima, and the Lima Bypass (Via de Evitamiento), which is connected to the
road.

Image 9 Lima traffic trends
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C. Traffic accident status

1) Number of traffic accidents in Peru by factor and cause

In Peru, the number of traffic accidents in 2024 was 59,155 due to human factors, 2,064
due to infrastructure factors, 1,190 due to vehicles, and 24,348 due to other factors.
Human factors accounted for 69.8%, other factors 26.5%, infrastructure 2.3%, and vehicles
1.4%.

The most common human factors contributing to the total number of traffic accidents
were driver inattention (28%) (24,594 cases), speeding (26%) (22,388 cases), drunk driving
(7%) (5,929 cases), pedestrian inattention (3%) (2,196 cases), lane crossing (3%) (2,095
cases), and driver violations of traffic signals (1%) (738 cases). Traffic accidents caused by
driver behavior (driver negligence, speeding, drunk driving, lane crossing, driver violation
of traffic signals, overloading, illegally parked vehicles) account for 64% (56,134 cases) of
all traffic accidents. If crackdowns are strengthened through systems and infrastructure,
the number of traffic accidents is expected to decrease significantly.

Table 2 Number of traffic accidents in Peru by factor and cause
[ |
Factors and Causes 2020 2021 2022 2023 2024
Total 57,396 74,624 83,897 87,084 86,757
Human factors 41,043 52,039 58,956 60,782 59,155
Driver’s inattention 17,136 21,057 23,375 24,513 24,594
Speeding 15,435 20,608 22,525 22,996 22,388
Driver’s drunk driving 3,512 4,897 6,325 6,144 5,929
Pedestrian’s inattention 2,068 2,472 2,724 2,599 2,196
Lane crossing 1,212 1,421 1,869 2,231 2,095
Traffic violation (driver) 526 476 519 814 738
Passenger’s inattention 542 491 781 661 612
Overload 146 238 340 187 202
Illegally parked vehicles 199 205 206 258 188
Pedestrian’s drunk driving 187 117 195 221 152
Pedestrian’s traffic light
L 80 57 97 158 61
violation
Infrastructure 1,523 2,179 2,243 2,024 2,064
Poor road condition 903 1,302 1,417 1,217 1,134
Environmental factor 501 676 645 647 693
Wrong road 119 201 181 160 237
Vehicle 1,082 1,455 1,421 1,243 1,190
Mechanical defect 955 1,301 1,215 1,084 1,022
Poor lighting (headlights,
127 154 206 159 168
etc.)
Others 13,748 18,951 21,277 23,035 24,348
Unclear reasons 2,751 3,877 4,313 5,471 5,684
Uncertain 3,515 4,034 3,910 4,452 6,025
Others 7,482 11,040 13,054 13,112 12,639

Source: MTC -DGPRTM - DSV ElaboraciUn: MTC - OGPP - Oficina de Estadistica
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3. Analysis of the current status of Lima’s transportation system

A. Lima metropolitan area’ s traffic management and sustainable transport
improvement investment program

The investment plan, established in 2023, proposes that the Ministry of Economy and
Finance manage Resources from official credit operations (ROOC) and Ordinary resources
(RO) with the World Bank to ensure efficient functioning. It also proposes funding of
approximately $680 million for a traffic management and sustainable transportation
improvement investment program comprised of idea-level, feasible projects.

The investment plan aims to address the gap in service coverage between traffic control
and management services and urban mobility services. It also aims to provide adequate
traffic control and management services in the Lima metropolitan area by expanding the
traffic light network, establishing automated enforcement and traffic management systems,
and improving/expanding bicycle transportation infrastructure.

The investment plan is divided into five areas, and its purpose is to provide policy
advice on improving transportation and system development through understanding the
plan.
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Table 3 Key features of the Lima Metropolitan Area Traffic Management and
aple
Sustainable Transportation Improvement Investment Program

e This includes installation of traffic lights, fiber optics, traffic
control devices and controllers, traffic cameras and sensors, Approximately
vertical and horizontal signs, and improvements to the control $346 million

1. Strengthening
centralized traffic light
network management

center. .
* Installation of automated enforcement systems at 40
intersections
2. Automatic » Establishment of an automated enforcement system control o
. About 30 million
enforcement and control center (CDCIT, Center for Detection and Control of
. dollars
system Infractions)
* Establishment of a policy cooperation program with the
MML—=PNP
e Targeting 295 high—accident intersections
* Installing pedestrian and vehicle traffic signals and
. pedestrian/bicycle crosswalks, constructing and repairing Approximately
3. TSM for accessibility . . K K .
ramps, and installing overpasses and median strips. $163 million
 Installing bollards and securing pedestrian paths, installing
horizontal_and. vertical signs. etc. . )
e Improving urban mobility services by leveraging bicycle
. infrastructure .
4. Bicycle urban Approximately

* Research on public bicycle systems, updating bicycle

. . . . $93 million
infrastructure plans, and developing bicycle promotion

transportation service

strategies
5. Project * Ensure proper management and coordination of the program, .
. Approximately
management and and develop and strengthen capacity across all components of .
. $46 million
capacity..development the. program

Source: Programa de inversion, Para el mejoramiento de la sestion de transito y transporte sostenible en fima
metropolitana, 2023
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In particular, in terms of investment area 1. Centralized traffic light network
management, the Spanish company [DOM is planning to bring the traffic lights of 507
intersections under the jurisdiction of Protransito online.

Image 10 ‘ 507 Signalized Intersection Online Plan (Draft) 1
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Image 11 ‘ 507 Signalized Intersection Online Plan (Draft) 2
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B. Organizational status related to project promotion in Lima, Peru

O The Ministry of Transport and Communications (MTC): The highest authority
responsible for Peruvian transport policy and planning.

(O The National Police of Peru (PNP): The agency responsible for protecting national
security and enforcing the law.

O The Lima-Callao Urban Transport Authority (ATU): Established under Law No. 30900
of 2018, “Law Establishing the Lima-Callao Urban Transport Authority,” this agency is
part of the Ministry of Transport and Communications and is responsible for managing
and implementing the integrated transport system in the Lima metropolitan area.

(O Municipalidad Metropolitana de Lima (MML): Responsible for regulating, organizing, and
maintaining the signaling system, traffic lights, and urban traffic for pedestrians and
vehicles in Metropolitan Lima.

O Urban Mobility Management (GMU)

- The GMU is responsible for comprehensively managing and improving the
transportation system throughout the city of Lima.

- Urban Transportation Planning: Developing a long-term plan to address urban
transportation issues.

- Transportation Infrastructure Improvement: Designing and improving urban
transportation infrastructure, including roads, intersections, and stations.

- Public Transportation Management: Supervising and regulating the operation of public
transportation, including buses, taxis, and metros.

- Achieving Environmental Goals: Promoting sustainable transportation and reducing air
pollution.

- Responsible for formulating, evaluating, implementing, conducting, and supervising
processes regulating urban mobility, transportation, freight and/or goods transport,
special passenger and freight services for light vehicles, non-motorized vehicles,
personal mobility, and the special use of roads and other infrastructure to develop
sustainable, safe, and environmentally friendly mobility.

(O Lima Metropolitan Transportation Headquarters (PROTRANSITO)

- The Protransito focuses on resolving traffic complaints and maintaining short-term
traffic order in Lima. It strives to create a traffic-friendly city by managing traffic
flow in real time, enhancing road safety, and promoting campaigns to raise public
awareness.

- Its role is to establish, implement, and initiate research and projects necessary to
achieve appropriate traffic management in Lima. It focuses on resolving traffic
complaints and maintaining short-term traffic order. It manages traffic flow in real
time, and promotes campaigns to enhance road safety and raise public awareness.
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Image 12 ‘ Government organization chart of Lima City Transportation Department
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Image 13 ‘ MML organization chart (GMU’ s status and roles)
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C. Current status of traffic signal control in Lima City
(O Lima City has different authorities overseeing each traffic signal controller. In

addition to the traffic signals operated by Protransito, some are independently
operated by the Lima-Callao Metropolitan Transportation Authority (ATU), the Lima
Metropolitan Transportation Authority (GMU), and some autonomous districts.

O Lima City has a total of 1,633 traffic signals, and the operating status by management

agency is as follows:
O Lima City’s traffic signals are managed differently by each management agency,
resulting in difficulties such as signal disconnection and chronic traffic congestion.

O Furthermore, there is a need to replace outdated traffic signals and introduce
equipment and systems for centralized signal control. Furthermore, there is an urgent

need to expand fiber optic cables for interconnection between communication methods

and establish an integrated control center.

Table 4

\ Lima City’ s traffic signal operation status

I
GMU 652

1,424 772
ATU 92 - 92
District 101 - 101
Others(Toll gates) 16 - 16
Total 1,633 772 861

Source: GERENCIA DE MOVILIDAD URBANA MUNICIPALIDAD METROPOLITANA DE LIMA, 2024

Image 14

Lima City’ s traffic signal operation status
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D. Current status of electronic enforcement in Lima City

(O The Electronic Enforcement Team is under the jurisdiction of GMU. Its history is as

follows:

2001: Police authority to enforce traffic signal violations

2003: Police enforcement (road enforcement, electronic methods)

2009: Enforcement-related laws enacted

2014: Police road enforcement changed to electronic enforcement under city hall
jurisdiction

2019: Citizen reporting method added

O Lima’s electronic enforcement system relies on data from RENIEC (Registro Nacional

de Identificaciony Estado Civil: Peruvian National Registration System for Identity and
Citizens) and SUNARP (Superintendencia Nacional de los Registros Publicos: National
Supervisory Public Registration Service) and then sends the final data to SAT (Servicio
de Administracion Tributaria: Tax Administration Service). Due to the lack of existing
equipment and systems, enforcement officers collect video/photos, then manually
enlarge license plates and impose fines.

O Agreement with districts for electronic enforcement

Of the 42 municipalities (excluding Lima’s Old Town), four (Miraflores, Rimac, La
Molina, and La Victoria) are currently in cooperation, with eight others in preparation
(each municipality will utilize its own inspector to determine the distribution of fines).
Fine revenue will be distributed to the municipalities that have signed a cooperation
agreement with the police, as previously agreed.

O Planned Integrated Electronic Enforcement Program

Phase 1: 2023 (Lima Reporta app, speed traps, CCTV) equipment utilization

Phase 2: 2024 (in collaboration with Protranzito World Bank and EMAPE public
institutions)

Phase 3: 2025: Integrated system construction goal

O Description of the three types of enforcement equipment

LIMA REPORTA APP (platform connection available): Connect to the Lima City Hall
platform. Upload photos of violations (inspectors only). Vehicle data will be verified
and fines will be imposed.

CINEMOMETROS (platform-connectable): Selects violations, installs enforcement
equipment, detects violations, uploads the images to the platform, and imposes fines.
CCTV (platform-connectable): Due to the lack of an automated license plate
enforcement system, fines are assessed manually after verification.



Image 15 ‘ Current status of enforcement operations in Lima City
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Image 16 | The goal of Lima City’'s automated enforcement
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Source: GERENCIA DE MOVILIDAD URBANA MUNICIPALIDAD METROPOLITANA DE LIMA, 2024
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lll Improving Lima's Transportation and Infrastructure

1. Basic approach

The city of Lima, Peru, has established and operates a signal control system managed
by the city government (Municipalidad Metropolitana de Lima, MML), the Lima Traffic
Control Authority (Protransito), and the Metropolitan Transportation Authority (GMU).

The signal control system is a mix of online and offline systems, with three different
types of heterogeneous systems intertwined, making efficient traffic management difficult.
Furthermore, the jurisdiction of each signal control system in Lima (GMU, ATU, local
districts, tollgates, etc.) differs, making integrated operation impossible. Furthermore, the
fragmented operation of the signal system across the central government, city government,
and autonomous districts is resulting in inefficiencies. While the Lima city government is
pursuing projects to centralize the signal system and improve traffic conditions, there is an
urgent need for improved governance to ensure efficient traffic management.

In the case of traffic enforcement, the Peruvian National Police (PNP) and local
governments are cooperating to operate three types of enforcement cameras (LIMA
REPORTA APP, CINEMOMETROS, CCTV), but all of them are operated inefficiently as
they are structured to manually check vehicle information and then issue notices.

According to the 2023 Investment Program for Traffic Management and Sustainable
Transport Improvement in the Lima Metropolitan Area(Programa de inversion, Para el
mejoramiento de la sestion de transito y transporte sostenible en Lima metropolitana) a
$680 million investment proposal has been submitted to the World Bank for five
transportation sectors in Lima, and the project is currently underway. Establishing a
sustainable transportation system requires not only the establishment of on-site equipment
and a centralized system, but also the establishment of a comprehensive framework,
including laws, systems, standards, regulations, and organizations.

In Korea, discussions on the introduction of Intelligent Transport Systems (ITS) began in
the early 1990s. The “National Transport System Efficiency Act® was enacted in 1997, and
the “National ITS Basic Plan”“ based on this Act was finalized in 2001. This plan is being
implemented nationwide across advanced transportation sectors in three phases, with a
10-year timeframe, by 2030.

Based on decades of experience in Korea and Seoul, this paper proposes policy
improvements for the centralized traffic signal system and automated enforcement system
in Lima, Peru.
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Image 17 ‘ Basic directions for improving transportation and system construction in Lima
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2. Centralized traffic signal system diagnosis and improvement plan
A. Operation and management of the operating platform

Summary of improvements to the operation and management of the operating

Image 18
platform

The need for integrated management and stondordized
operating platforms for Lima City signal contral
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1) Case study of Seoul

Seoul’s traffic signal system operates online with a total of 5,211 signal controllers. To
maximize the operational efficiency of the operating platform, the Seoul Metropolitan
Government and the Seoul Metropolitan Police Agency collaborate to operate and manage
the system. The Seoul Metropolitan Police Agency’s Signal Operations Office outsources the
operation and management of the Seoul Metropolitan Government’s traffic signal system
platform to a specialized agency. Seoul Metropolitan Government is responsible for budget
execution and maintenance of the traffic signal system, while the Seoul Metropolitan Police
Agency is responsible for operational control.

@ Seoul Metropolitan Government’ s traffic signal system operation organization

In the case of Seoul, the Traffic Operation and Signal Operation Teams are divided into
Gangnam and Gangbuk areas, and each has one person in charge of tasks related to
specialized agency consignment services, etc. The organization and responsibilities are as
follows.

Image 19 | Seoul Metropolitan Government’ s traffic signal system operation organization
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Table 5 \ Seoul”’ s Signal Operation Team’ s platform operation and management duties
| |
Signal General

Operation Operations and
Team Leader Management

e General management of the signal operation team
* General management of traffic signal operation improvement work

» Traffic signal system operation service (Gangnam area)
— Handling complaints related to traffic signal operation

Gangnam area: - <
— Signal system improvement work

Gangnam 2,642 traffic : - ) ) )
L. . * Improvement of signal operation on major cross—sections and side
District signal .
roads (Major)
controllers

e Improvement of signal systems at chronic traffic congestion points

(Minor)
» Traffic signal system operation service (Gangbuk area)

— Handling complaints related to traffic signal operation
— Signal system improvement work

Gangbuk area . Pa— hroni i . .
Gangbuk 2.569 traffic mprovement of signal systems at chronic traffic congestion points

(Minor)

District signal * Establishment of a traffic signal system operation improvement

controllers plan and comprehensive plan

* Improvement of signal operation on major cross—sections and
secondary._roads. (Minor)

|
Source: Seoul Metropolitan Government website (https://org.seoul.go.kr/org/orgChartView.do)

@ Seoul Metropolitan Police Agency’ s traffic signal system operations organization

Image 20 ‘ Seoul Metropolitan Police Agency’ s traffic signal system operations organization
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Source: Seoul Metropolitan Police Agency website (https://www.smpa.go.kr/user/nd47695.do)

Seoul Metropolitan Police Agency Signal Team’ s platform operation and

Table 6 .
management duties

« Traffic safety facilities, traffic regulation (public notices and
facility operation civil complaint handling), operation of the Traffic
y op Improvement Planning Office and Signal Operation Office,

manager Management consultation and_management_of protection area. designation
| |

Source: Seoul Metropolitan Police Agency website (https://www.smpa.go.kr/user/nd47695.do)
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@ Organization of the Seoul Metropolitan Police Agency Signal Operations Office

The Seoul Metropolitan Government currently operates a total of 5,211 traffic signal
controllers online. To maximize operational efficiency, the city has outsourced operations to
specialized agencies, categorized by Gangnam and Gangbuk areas.

Under the management system of the Seoul Metropolitan Government and the Seoul
Metropolitan Police Agency, a total of 54 personnel are assigned to manage support,
center, and field operations in the Gangnam and Gangbuk areas. Through systematic
operations, the city continues to improve vehicle traffic flow and road safety.

Image 21 | Seoul Metropolitan Police Agency Signal Operations Office Organization Chart
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Source: Internal data of the Seoul Metropolitan Government and the Seoul Metropolitan Police Agency
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2) Improvement plans

Lima City operates a total of 1,633 traffic signal controllers, managed by three separate
agencies. This limits the efficient operation of the traffic signal system, resulting in
chronic congestion due to signal disconnections.

Management agencies are divided into the GMU (772 online, 652 offline), the ATU (92
offline), the autonomous district (101 offline), and others (16 offline), making integrated
operation difficult.

In particular, even the 772 online traffic signal controllers managed by the GMU are
comprised of three different signal controllers and operating platforms, posing significant
challenges to improving the signal system. Therefore, the following improvement measures
are proposed.

@D Introduction of a standardized field system and operation platform

(O Establishment of a phased implementation plan for the field equipment and operation
platform of the Korean standard traffic signal system

O Establishment of a phased priority implementation plan for areas

@ Establishment of an integrated administrative governance

O Establishment of a dedicated organization for integrated traffic signal operation

QO Clear reorganization of authority and designation of a unified responsible authority
(O Parallel outsourcing of traffic signal platform operation to private specialists

@ Strengthening human resources and expertise

O Regularization of traffic engineering and information and communication technology
(ict) personnel to the civil service or hiring them on specialized contracts

O Operation of an ongoing civil service education and training program

@ Systematization of Operational Budget

O A portion of urban transportation-related revenue (fines, parking fees, congestion
charges, etc.) will be allocated to the maintenance and management budget of the
signal operation platform.

® Legal and institutional reform and standardization policy

O Establishment of technical standards and management manuals for signal equipment
installation, communication protocols, and platform operation methods

O Establishment of an open API policy and data sharing policy that facilitates
collaboration among various vendors.
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B. Operation and training of technical equipment

Image 22 ‘ Summary of technical equipment operation and training
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1) Case Study of Seoul

Seoul City’s traffic signal system operates a total of 5,211 signal controllers online. The
Seoul Metropolitan Government is in charge of the overall business for the operation and
training of technical equipment, and enters into annual service contracts with specialized
companies to operate and maintain technical equipment such as signal management
computers, backup computers, center ‘s auxiliary equipment, traffic signal controllers, and
vehicle detectors.

(D Maintenance organization for Seoul Metropolitan Government’s traffic signal control
facilities and other technical equipment

In Seoul, the Traffic Operations Division’s Signal Operations Team is responsible for
tasks related to outsourcing services to specialized agencies, divided into four regions:
Northeast, Southeast, Northwest, and Southwest. The organization and responsibilities are

as follows:
| - Seoul Metropolitan Government’ s Traffic Signal Control Facility Maintenance
mage o
Organization
| |
op - r::;:."" A Wi Tl S P R P ol i Al DA
—— e ey e Esary ds s
' Mg B i '
S iallea b o
Sk Py T PESFRPEI . ety Ly o i e S
- o I e S My
Tarva [P — -r::;;‘ :;_llu- Lo i Py --.:.-_..:---
: _—_— e e,
i - e L, e apere barpm Teee ey

Source: Seoul Metropolitan Government website (https://org.seoul.go.kr/org/orgChartView.do)
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\ Seoul Metropolitan Government’s traffic signal control facility maintenance duties

Traffic signal
control system
manager

National Police
Agency Signal
Operations Office

+ Traffic signal control system maintenance (Major)

- Maintenance of the National Police Agency Signal Operations
Office computer room

- Contract management for traffic signal control systems

« Traffic signal control system security

- Development of security-related plans/guidelines/manuals

- Security audit-related tasks

Traffic signal

controllers: Traffic signal controller maintenance (Major) (Southeastern and
Southeast Southwestern regions)
(1,363) - Areas covered: (Southeastern region) Seocho, Dongjak, Gangnam,
The southeast : Southwest Songpa, Gangdong; (Southwestern region) Yeongdeungpo,
and southwest :(1,279) Gangseo, Yangcheon, Geumcheon, Gw: Guro
regions - Traffic signal controller maintenance contract work
Vehicle « Matters related to traffic signal controller improvements
detectors: . E.stabhshment of new traffic signal controller communication
Southeast (62) tines
Southwest (33)
+ General management of the Seoul Metropolitan Police Agency’s
Traffic signal SignE}l Operations Office . .
controllers: 1,197 i © Traffic signal cor.ltr't?ller maintenance (Northwest Region)
Northwest - Areas of responsibility: Jongno, Jung-gu, Mapo, Yongsan,
. Seodaemun, Eunpyeong, Seongdong
Vehicle « Attendance management of Signal Operations Office contracted
detectors: 52 staff
» General coordination of signal operation with police
» Traffic signal control system maintenance (Northeastern region)
- Areas covered: Nowon, Dobong, Gwangjin, Dongdaemun,
Traffic signal Gangbuk, Seongbuk, Jungnang 4
controllers: 1,371 ° Installlathn and management of vehicle detection systems for
traffic signal control
Northeast

Vehicle
detectors: 57

- Installation of vehicle detection systems (blocking, left-turn
sensing)

- Vehicle detection system maintenance

» Management of signal operation room work data (logs, ledgers,
statistics, etc.)

Source: Seoul Metropolitan Government website (https://org.seoul.go.kr/org/orgChartView.do)
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@ Maintenance of technical equipment, including traffic signal control facilities

(O Maintenance target and scope

- Equipment scope
* Signal controllers and inductive signals
* Vehicle detectors, communication modems, and network equipment
* Traffic control center linkage system and server infrastructure

- System scope
* Central Signal Control System
* Communication network, backup, and log management, etc.

(O Major maintenance tasks

Table 8 | Major maintenance tasks

Category Description

Regular maintenance i «+ Monthly and quarterly equipment inspections and inspection result reports

« 24—hour call center and emergency response system (recovery within 2

hours..on._average) . .
« Perform program backups, software checks, log analysis, and security

natches

Failure response

System maintenance

Data management {+ Storage and backup of traffic volume and signal operation related database

» Sharing performance through monthly operating reports and regular

technical meetings
| |

Source: Seoul Metropolitan Government website (https://org.seoul.go.kr/org/orgChartView.do)

Reporting system

(O Performance Management and Evaluation System
- Performance Indicators: Based on the Service Level Agreement (SLA), failure
recovery rates, inspection compliance rates, and complaint resolution rates are used
as evaluation indicators.
- Performance Evaluation Method: Year-end regular evaluations are conducted to
determine whether the contracted service goals have been achieved.
QO Failure Recovery Goals
- Traffic Signal Controller
* In the event of a traffic signal controller failure, the signal will be restored within 2
hours.
* If the signal malfunction is not due to a traffic signal controller failure, the incident
will be confirmed on-site and referred to the relevant authorities for cooperation.
- Traffic Signal Controller Communication Disruption
* Restoration of traffic signal controller communication failure must be carried out
within 24 hours, but in cases where there is a legitimate reason such as a SIM card
failure, restoration may be carried out within 48 hours.
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2) Improvement methods

Improving the traffic signal system maintenance system in Lima, Peru, requires first and
foremost an accurate understanding of the current maintenance status for technical
equipment operation. Systematic equipment operation is essential for the efficient operation
of the traffic signal system during its construction and expansion.

This requires restructuring the maintenance organization, establishing a preventive
maintenance system, establishing a smart maintenance system, securing a budget, and
strengthening training and capacity for specialized companies and institutions.

@ Maintenance Organization Restructuring

O Establishment of a Dedicated Department: Establishment of a Dedicated Traffic Signal
Management Organization

(O Clear Division of Roles: Reestablishment of R&R between the central government,
local government, and private companies

@ Establishment of a Preventive Maintenance System

O Introduction of a Signal Condition Monitoring System

O Establishment of a Regular Inspection Manual and Schedule Management (e.g.,
Registration of Monthly/Quarterly Maintenance Schedules)

O Introduction of a failure prediction algorithm (analysis based on sensor/loT data)

@ Establishment of a Smart Maintenance System

O Introduction of an Integrated Maintenance Platform: Real-time signal status monitoring,
fault reporting, processing, and repair status management

(O GIS-based equipment management: Integrated management of signal location,
installation year, model, and other data

O Provision of a mobile-based worker app: Real-time upload of on-site inspection
results, automatic report generation

@ Training and Capacity Building by Professional Institutions

(O Regular training programs for maintenance personnel
O Standardization of technical manuals and establishment of a manual sharing system

Table 9 \ A step-by-step roadmap for improving technical equipment operation

Steps Description
« Investigating the current status, establishing a dedicated organization,
Stage 1 (Year 1)

and_introducing. a._smart. maintenance. svstem.in.a.pilot._area.
¢ Expanding the entire area, introducing a regular inspection system, and

outsourcing. SILA—hased Dri\{ate oneration. . )
e Introducing a failure prediction system, enhancing the automation

platform..and._expanding. international cooneration

Stage 2 (Year 2—3)

Stage 3 (Year 4—5)
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C. Traffic signal system design and optimization

1) Current status of Lima City’s traffic signal system design and optimization

Traffic signal systems need to optimize unreasonable signal systems at signalized
intersections to respond to changing traffic demands and conditions, maximizing signal
control efficiency and continuously improving the quality of transportation services.

The city of Lima operates approximately 1,600 signalized intersections, but these are
currently operating based on signal operation data applied during the initial system
implementation. Consequently, the city lacks the expertise and technical expertise required
to optimize the traffic signal system to reflect changing traffic patterns.

Fundamentally, as outlined in “Operation and Management of the Operational Platform,“
ongoing management is essential through the training of transportation specialists and the
allocation of appropriate operational personnel. This chapter presents basic work processes
to enable operational staff to design and optimize a traffic signal system that responds to
Lima, Peru’s traffic conditions.

2) Case Study of Seoul

The Seoul Metropolitan Government, in addition to physically improving the traffic signal
control system, sought to improve the quality of transportation services and establish a
methodology for improving signal control at signalized intersections within the city.
Therefore, the city established the “Traffic Signal System Improvement Manual.”

This manual presents an objective and systematic method for improving traffic conditions
through traffic signal systems. It also defines methods for verifying the effectiveness of
signal system improvements. This allows public officials and practitioners to systematically
implement signal improvement work to improve the efficiency of signalized intersection
operations and traffic flow.

Image 24 | Main contents of the Signal Operation System Improvement Manual
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Source: Signal Operation System Improvement Manual, Seoul Metropolitan Government 2011
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3) Improvement plan

The signalized intersection operation data in Lima, Peru, is based on the data applied
during the initial system implementation. Consequently, the expertise and technical staff
required to optimize the traffic signal system to reflect changing traffic patterns are
lacking.

Therefore, we propose signal optimization plans, referencing the Seoul Metropolitan
Government’s “Traffic Signal System Improvement Manual,“ to facilitate the application of
Lima city officials in their signal improvement efforts.

@ Work process

The work process for designing and optimizing a traffic signal system consists of a
status analysis phase, identifying issues and improvement measures, followed by signal
system improvement and simulation evaluation, and finally, on-site implementation. The
following diagram illustrates this process.

Image 25 | Procedures for improving the signal system
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Source: Signal Operation System Improvement Manual, Seoul Metropolitan Government, 2011
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@ Current Status Analysis

To efficiently improve signal operation, a preliminary step is to investigate the overall
traffic characteristics of the target area, collect data, and identify issues. This data serves
as the basis for developing a traffic system improvement plan.

Through field investigations and literature reviews, the characteristics of the target
section are identified. The analyzed data can be used as valuable information for
diagnosing signal operation issues and developing effective improvement measures.

The current status analysis for signal system improvement can be categorized as follows:

(O Traffic Characteristics Analysis

- Analysis of traffic patterns operating on the road section and intersections of
surrounding roads

- Analysis of travel patterns by day of the week

- Analysis of travel patterns during peak and off-peak hours

- Analysis of connectivity between the target road and adjacent roads

O Capacity and Service Level Analysis by Road, Section, and Intersection

- Analyze capacity and service level by section and intersection through traffic volume
surveys

- Analyze general vehicle speeds and travel times

- Analyze intersection congestion, queue lengths, target road speeds, and linkage
efficiency

(O Signal Operation Status Analysis

- Analyze signal cycles, display lengths, offsets, and display sequences

- Analyze pedestrian signal status

(O Traffic Accident Analysis

- Analyze ftraffic accidents at key locations to assess the safety of signal system
improvements

- Determine whether accidents are caused by signal operation issues

The current status survey can be divided into three stages: Stage 1 preliminary survey,
Stage 2 pre-survey, and Stage 3 post-survey. The main survey contents for each stage
are as follows.
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Table 10 | Survey items by survey stage
| |

Stage 1 » Understand overall traffic conditions around the improvement area
(Preliminary * Review peak hours by day of the week
Investigation) « Establish pre— and post—survey items and investigation plans
Step 2 . L . .
.p. » Investigate evaluation indicators before implementing improvements.
(Preliminary . . o .
» Identify the current status and issues within the improvement area.
Survey)
Step 3 » Investigate evaluation indicators after implementing improvement projects

(Post—Investigation) i * Use to develop further improvement plans

|
Source: Signal Operation System Improvement Manual, Seoul Metropolitan Government
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@ Signal System Improvement

The traffic signal operation database optimization for signal system improvement is based
on a traffic condition survey of the target section. This database optimizes signal control
variables, including optimal control groups (SA, Sub-Area), TOD (Time of Day), signal
cycles, signal display times, and interlocking values), to improve traffic flow. Key details
are as follows:

Table 11 \ Key items for optimizing traffic signal operation database

Category Description

Develop an
improvement plan

Setting the scope and content of the improvement target section

Geometry Survey

Traffic status + Signal Operation System Survey
survey * Driving Survey

Traffic Volume Survey

Establish optimal SA (Sub—Area) and CI (Critical Intersection) settings
Establishing optimal | « Establish a strategy to improve the current system
SA, Cycle, and Establish a TOD (Time of Day) plan to adapt to traffic patterns by time
Offset of day
Establish a plan for signal offsets between intersections

* Re—adjusting the cycle and phase distribution based on traffic volume

changes

Establishing a TOD signal timing database

* Re—adjusting the main phase, minimum green time, and pedestrian signal
timing

Creating an
improved signal DB

» Application and verification of on—site improvement data

DB application and . L .
bp * Operational monitoring and data tuning

monitorin ..
g e Post—driving survey

» VISSIM simulation analysis

Simulation analysis .
Y e Analysis results

L
Source: Signal Operation System Improvement Manual, Seoul Metropolitan Government

O Signal Control Variable Design

Signal control variables refer to variables that determine the operation of traffic signals,
such as the length of time the signals are illuminated, for traffic flow management and
control.

Signal control variable design optimizes fundamental signal control parameters, such as
cycle length, phase number and sequence, phase length (or cycle split), and offset, to suit
the traffic characteristics of the target section.

To ensure efficient signal operation at intersections and coordinated control between
intersections, intersections with similar traffic conditions are grouped together, taking into
account factors such as road network configuration, traffic pattern changes, and main
traffic flow direction, which affect traffic flow coordination. The functions of signal control
units (SA: Sub-Area) and critical intersections (ClI: Critical Intersections) are as follows:
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- Signal Control Group (SA: Sub Area): The smallest unit for performing signal control
linked to signalized intersections.

- Critical Intersection (CI): The most important intersection within a SA, where the cycle
length is determined and serves as the basis for applying various signal operation
variables.

- Minor Intersection (MD): An intersection controlled subordinately to a CL

Image 26 | Signal control unit (SA) and intersection function configuration
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Source: Signal Operation System Improvement Manual, Seoul Metropolitan Government, 2011

O TOD (Time-of-Day) Optimization
TOD divides time periods with consistent traffic patterns or demand into fixed time
groups, assigning fixed signal timings. Inflection points and intersections of traffic patterns
are identified using a traffic volume curve graph.
Through traffic surveys, signal timing plans are developed to address clustered traffic
patterns on weekdays, Saturdays, Sundays, and holidays, and applied as signal optimization
units for each time period and direction.
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Image 27 ‘ Example of clustered traffic patterns for TOD decisions based on traffic volume
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Source: Signal Operation System Improvement Manual, Seoul Metropolitan Government, 2011

O Cycle Length
The time it takes for all traffic signals at an intersection to illuminate is called the

cycle length, and is usually expressed in seconds (sec). Generally, the cycle length is
lengthened when the intersection is congested to facilitate traffic flow, and shortened

when congestion decreases to minimize waiting time.

O Split
The effective green time of Phase | (the actual length of green time used) divided by

the cycle length C is called the split ratio gi. The following relationship exists between the
cycle length (C), split ratio (gi), and lost time (L).

Image 28 | Relationship between cycle length and split ratio
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Source: Traffic Signal Installation and Operation Manual, Seoul Metropolitan Police Agency, January 2023

O Offset
While cycle length and phase rate are control variables for each intersection, the offset

value is a control variable for multiple traffic lights.

For example, when considering multiple consecutive traffic lights on a road, the signal
display timing between intersections must be differentiated to ensure smooth passage
without stopping. This difference in signal display time is referred to as the offset value.

For signal interlocking, the signal cycles of the intersections to be linked must be the
same, typically following the signal cycle of a common critical intersection (CD.
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Image 29 ‘ The concept of offset
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Source: Traffic Signal Installation and Operation Manual, Seoul Metropolitan Police Agency, January 2023

B Intersection

O Design of Signal Control Variables Considering Safety

Signal control variables that consider safety within intersections include yellow signal
duration (yellow + full red) and pedestrian signal duration. Appropriate durations are
determined by comprehensively considering intersection geometry, approach speeds, and
signal display.

Yellow signal duration ensures that drivers can safely stop before the red light when
the signal transitions. Optimal signal durations must be calculated by considering factors
such as intersection width, approaching vehicle speed, critical deceleration, and driver
reaction time to minimize dilemma zones and ensure safety.

Calculation formula for appropriate yellow (yellow + red) signal time

Image 30 L
considering safety
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Source: Traffic Signal Installation and Operation Manual, Seoul Metropolitan Police Agency, January 2023
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Furthermore, pedestrians are allowed to cross safely by applying a pedestrian signal
when crossing the crosswalk.

Pedestrian signal times are expressed as green and flashing green times. Green is the
time during which pedestrians are permitted to enter the crosswalk, while flashing green
indicates that no further pedestrians may enter the crosswalk and only pedestrians already
on the crosswalk may proceed.

Therefore, the green time should take into account the number of crosswalk users, and
the flashing green time should consider pedestrian speed.

Peru lacks standards for green and flashing green times, and vehicles frequently proceed
even when the pedestrian signal is illuminated. Therefore, establishing standards for
pedestrian signal times and assigning appropriate pedestrian signal times is necessary to
improve pedestrian safety.

The following is a formula for calculating pedestrian signal times that considers
pedestrian safety:

| ” Calculation formula for appropriate yellow (yellow + red) signal time
mage o
considering safety

1.

gr

FACY SEER M

w5

1
Here, J7 = Pedestdan signal time {seconds)

.|‘r_' = Grean Hold Time: The time {in seconds) that the pedestrian green light lasts

}“r = lreen Flashing Time: The time (in seconds) that the pedestrian green light flashes

! Inital entry time 4-7 seconds ar roade)
r Pedestriam crossing distance [m)
ty = 10 mds but 07 mfs when operating pedestrian signals for the vulnerable

| |
Source: Traffic Signal Installation and Operation Manual, Seoul Metropolitan Police Agency, January 2023
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D. Manuals/regulations/guidelines related to the operation and maintenance
of traffic signal systems

| - Summary of manuals/regulations/guidelines related to traffic signal system
mage . .
operation and maintenance

The need for standardization and other specifications for the oparation
of Lima City's integrated troffic signal system

Case Study of Seoul and Korea
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1) Case Study of Seoul and Korea

(D Case analysis of related legal basis

To implement a centralized traffic signal system in Lima, Peru, a systematic and
standardized manual for product introduction, installation, testing, operation, and
maintenance must be prepared. To achieve this, this study will first analyze Korean laws
and regulations related to these manuals and regulations, the roles and organizations of
each agency implementing them, and relevant regulations and manuals. This analysis will
then develop improvement proposals.

Korea’s traffic signal system is legally regulated by the Road Traffic Act, the highest
national law. The Road Traffic Act stipulates that local governments are responsible for
installation and management, while the police are responsible for developing traffic signal
system manuals, regulations, and guidelines. In Korea, practical tasks are delegated to the
Korea Road Traffic Authority, an affiliate of the National Police Agency, which handles
the development of relevant manuals, regulations, and guidelines for traffic signal systems.

Table 12 \ Road Traffic Act regarding traffic signals in Korea

Article Keyword Description

D The mayor of a special city, the mayor of a
metropolitan city, the governor of Jeju Special
Self—Governing Province, or the mayor or county
head (excluding the county head of a metropolitan

Subject of . . B N
. . city; hereinafter referred to as “mayor, etc.”) shall
Article 3 of the installation and install and manage traffic signals and safety signs
Road Traffic Act management (hereinafter referred to as “traffic safety
(Installation and facilities”) when he or she deems it necessary to
Management of prevent dangers on the road and ensure safe and
Traffic Signals, smooth traffic flow.
etc.) (@ When installing and managing traffic safety

facilities in accordance with Paragraph 1, market
managers and road managers must ensure that
they comply with the installation and management
standards for traffic safety facilities in accordance
with_Article 4.

(D The mayor, etc. may delegate or entrust part of
the authority or duties under this Act to the chief
of the city/provincial police agency or the chief of
the police station, as prescribed by Presidential

Installation and
management
standards

Delegation to the
city/provincial police
chief or police

Article 147 of the station chief Decree.

Road Traffic Act : Some administrative | @ The chief of a city or provincial police agency or
(Delegation, tasks are the chief of a police station may, in accordance
Entrustment, etc.) outsourced to with the provisions of Paragraph 1, entrust part of
specialized research the duties delegated or entrusted by the mayor,
institutes (Korea etc., to a specialized educational institution or
Road Traffic research institute related to transportation, as

Authority) prescribed by Presidential Decree.

I
Source: Road Traffic Act of the Republic of Korea, effective December 27, 2024
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@ Organizations Related to Traffic Signal System Manuals/Regulations/Guidelines

Manuals, regulations, and guidelines related to Korea’s traffic signal system are
developed, refined, and announced by the National Police Agency (NPA). These manuals,
regulations, and guidelines are developed and updated in collaboration with the Korea Road
Traffic Authority (a subsidiary of the NPA), based on input from local governments,
industry, and academia.

In particular, the Seoul Metropolitan Government collaborates with the NPA to develop
and continuously improve relevant manuals, regulations, and guidelines. Seoul is a leading
city in implementing a centralized traffic signal system in Korea.

The image below shows that the Advanced Transportation Division of the NPA oversees
the development and improvement of these manuals, regulations, and guidelines. The Seoul
Metropolitan Government’s Traffic Operations Division and the Korea Road Traffic
Authority’s Safety Planning Division and Advanced Transportation Research Division are
responsible for developing and refining these manuals, regulations, and guidelines. They
are continuously developing standards, installation methods, operation methods, maintenance
methods, and testing methods in response to technological advancements.

It is believed that national management of these traffic signal-related manuals,
regulations, and guidelines is essential for data standardization and consistent operation,
leading to the efficient operation of a centralized traffic signal system.

| - Korean  Traffic Signal System Manual/Regulations/Guidelines  Related
mage o
Organizations
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Source: Data compiled based on the National Law of the Republic of Korea, “Road Traffic Act,” [effective

December 27, 2024]
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@ Korean Traffic Signal System Manual/Regulations/Guidelines Case Study

The Korean traffic signal system prioritizes the safety of both vehicles and pedestrians,
and incorporates various standards and regulations that incorporate cutting-edge
transportation technologies to ensure optimal vehicle flow within limited road
infrastructure. First, we will review the relevant manuals, regulations, and guidelines for
Korea’s traffic signal system and then select and present those applicable to the city of
Lima, Peru.

The following is a list of traffic signal system manuals, regulations, and guidelines
currently in use in Korea. Items 1 through 4 are essential for the installation and
operation of a centralized traffic signal system and will be included in the current Lima
policy improvement plan. The remaining items can be implemented after the traffic signal
system is modernized.

Table 13 \ Korean traffic signal system manual/regulations/guidelines

Traffic Signal Controller Standard Specification R29 O
2 LED Traffic Light Standard Specification R01 O NPA
3 Traffic Signal Installation and Operation Manual O NPA
4 Integrated Guidelines for T.e.sfjing and Inspection of Traffic o NPA
Safety Facilities, etc. RO1
5 Standard Specification for Auxﬂlary Devices for Vehicle Signal % NPA
Lights RO1
6 Pedestrian Signal Auxiliary Device Standard Specification RO1 x NPA

7 Standard Specification for Acoustic Signal Devices for the « NPA
Visually Impaired RO1

8 Pedestrian Operation Signal Installation Guidelines RO1 X NPA
9 Pedestrian Automatic Recognition Signal Standard RO1 X NPA
10 Standard Specification for Pedestrian Signal Voice Guidance % NPA

Assistance Devices RO1

1 Emergency Vehicle Pr.lo.rlty. Signal System Standard « NPA
Specification RO1

Standard Specification for Floor—Type Pedestrian Signal

12 X NPA
Auxiliary Devices RO1

13 Standard Specification .for Automatic Pedestrian Signal « NPA
Extension System RO1

14 Standard Specification .for Automatic Pedestrian Signal « NPA
Extension System RO1

15 Guidelines for Establishing a Road Traffic Signal Linkage % NPA

Operation System
I |
Source: Korea Road Traffic Authority Traffic Safety and Research Data Room
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(O Standard Specification for Traffic Signal Controller R29

Table 14 \ Standard Specification for Traffic Signal Controller R29

The purpose of this standard is to maintain compatibility and
expandability between products by specifying the hardware
specifications and required functions of traffic signal controllers, and
ultimately to promote quality improvement through maintaining
interoperability between the control center central device and traffic
signal devices and sharing technology.

Chapter 1 General Provisions

Presentation of the scope of application of the standard and how
to operate the standard

General information on hardware/control functions/display
configuration/status.information

Chapter 2 Hardware Section

Presenting hardware standards for traffic signals
Main_control unit.. signal drive_ unit. terminal box.. device.. etc.

Chapter 3 Control Function
Section

Presents control methods for signal operation.
Basic signal control, control/management requirements, detection
information._processing.. etc.

Chapter 4 Device—to—Device
Communication Protocols

*Provides communication protocol specifications between individual

signal control devices.
Central system, lighting fixtures, MCU—MMI communication
protocols..etc.

Chapter 5 Communication
Security Standards

Hacking prevention for traffic signals and central systems
Communication security standards and security requirements for
each_device

Chapter 6 Digital Traffic
Signal Control System
Snecifications

Chapter 7 Test and Inspection
Standards

Presentation of specifications for a digital traffic signal control
system
Minimum. requirements.. communication. nrotocol components.. etc.

Presentation of standards for testing and inspection of traffic
signals

Traffic signal inspection, wide—screen boards, performance
certification. tests.. etc.

Appendix 1. Durability Test
Item Inspection. Table

Appearance inspection, function test, environmental, vibration, and
shock_insulation. test

Appendix 2 Functional Test
Item. Checklist

Detector, communication protocol, remote operation, control mode,
device. comnatibility.

Appendix 3 Standard
Snecification. Safetv. Manual

Installation manual, maintenance manual

Appendix 4: Explanation of
Kev. Terms

Definition of terms used in traffic signal systems

Appendix 5: Control Panel

Presenting standards and specifications for control panels

Design
Appendix 6 Manufacturer Code i * Codes for 16 companies based on Korean production companies
Table are.nresented.

Appendix 7. Permissible
connection standards for
controllers..of other. facilities

Presentation of connection standards for other facilities such as
option boards

Source: Korea Road Traffic Authority Traffic Safety and Research Data Room
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(O Standard Specification for LED Traffic Lights R01

Table 15 | [Key contents of “LED Traffic Light Standard Specification R01“
| |

This standard specification stipulates the components, performance,
ub aEUen HE2A size, materials, testing criteria, and inspection methods of LED traffic

L ]

signals, thereby ensuring product stability through technological and
i quality improvements, minimizing user confusion by ensuring the use
of unified LED traffic signals nationwide, and serving as a standard
specification when installing or maintaining LED traffic signals.

oW
1. Purpose * Presentation of the purpose and use of the standard

« Explanation of terms used in this standard, such as luminance,
brightness, and traffic light head
¢ Define the types of traffic lights by dividing them into vehicle

2. Definition of terms

3. Types of traffic lights lights, pedestrian lights, bicycle signals, bus signals, and tram
signals.
e Establishes minimum requirements for the installation and
4. Requirements for LED operation of traffic lights.
traffic lights * Requirements for traffic light heads, optical devices, structures,

and electrical characteristics are presented.
¢ Provides standard performance for lenses, chromaticity,

5. Performance luminance, luminance uniformity, sun phantom ratio, and dimming

control.
Proposal of standards for traffic light heads, materials, and shape

Proposal of standards and material standards for optical and

electrical devices

* LED Traffic Light Performance and Sampling Testing Standards
Presented

7. Test criteria * LED Traffic Light Material Testing Standards Presented

¢ Compliance with the "Integrated Guidelines for Testing and
Inspection of Traffic Safety Facilities"

8. Material testing and Presenting a testing and inspection method for the material of

inspection methods traffic light housings.

9. Performance and structural i ¢ Presentation of performance test report standards

testing and inspection methods ;| * Presentation of structural inspection methods

Provision of warranty period and method for LED traffic lights

Provision of method for attaching a nameplate on the back of the

LED traffic light to maintain and manage the performance of the

traffic light

[Appendix 1] LED traffic light i « Controller compatibility testing, environmental testing, electrical

performance and sampling test testing, and optical performance testing. * Standards for dimming

standards control testing and snow removal testing.

* Presentation of standards for tensile strength, impact strength,

heat deformation temperature, flame retardancy, and light

transmittance.
L |
Source: Korea Road Traffic Authority Traffic Safety and Research Data Room

6. Specifications and materials

10. Warranty and plate

[Appendix JLED traffic light
materials testing standards




af 2024 SEOUL ODA Chall
?SEOUL —enge----

(O 2023 Traffic Signal Installation and Operation Manual

Table 16 \ Key Contents of the 2023 Traffic Signal Installation and Operation Manual

The purpose of this manual is to provide consistent installation and
operation standards for traffic signals, enabling relevant agencies and
field managers to manage signals in a consistent manner. The goal is
to avoid confusion among road users by using a unified format for
signal location, design, and signal indications.

Part 1: Installation of Traffic Signals

* Description of the purpose and function of signal installation, as
well as the legal basis for it.

» Description of signal types, components, related standards, and
lighting sequences.

Chapter 1 General Principles

Chapter 2 Signal Installation * Proposal of installation standards for vehicle signals, pedestrian
Standards signals, and three—color right—turn lights

Installation locations are suggested based on factors such as

Chapter 3 Signal Installation vehicle traffic volume, pedestrian traffic volume, and traffic

. accident records.
Locations

* Vehicle signals, pedestrian signals, right—turn three—color
lights.._et¢.

Part 2 Operation of Traffic Signals

. . e Signal timing planning based on current status and traffic
Chapter 1 Vehicle Signal g &p 8

Operation demand.

b » Signal linkage planning and special signal operation standards.
Chapter 2 Pedestrian Signal * Pedestrian signal timing plan and automatic extension proposed
Operation * Pedestrian signal timing operation plan proposed

Chapter 3 Bicycle Signal Presentation of bicycle signal operation method according to

Operation bicycle speed and intersection crossing distance

Presentation of a signal plan that allows emergency vehicles,
Chapter 4 Priority Signal such as fire trucks and ambulances, to pass with priority.
Operation Presentation of priority signal methodology and priority signal

control techniques.

Appendix

Presentation of the basic plan for traffic signals, including
Appendix 1 Traffic Signal target section selection and required budget.

Guidelines for traffic signal supervision/inspection and
maintenance.

Project

Appendix 2 Traffic Signal
Support Design Calculation
Example

* Design calculations and support design considering dead load,
wind load, and snow load

Source: Korea Road Traffic Authority Traffic Safety and Research Data Room
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O Integrated Guidelines for Testing and Inspection of Traffic Safety Facilities, etc. RO1

Table 17 Key contents of RO1 of the Integrated Guidelines for Testing and Inspection of
able
Traffic Safety Facilities, etc.

e It is necessary to ensure the operational reliability, durability, and
safety of traffic safety facilities during the testing and inspection

g stages to ensure stable operation on—site. Therefore, this study aims
to systematically and efficiently manage the testing and inspection of
traffic safety facilities by proposing standards and procedures.

. » Provision of guidelines for testing/inspection of LED traffic lights
1. General Details . .
among traffic safety facilities.

» Test functional operation reliability and durability, etc. through
verification of physical and mechanical specifications and

2. Test/Inspection Overview required performance.

* Specify functional tests, performance tests, structural tests,
sample tests, and field inspections.

* A method for testing the output monitoring function of a traffic
light for LED traffic lights is presented.
* Provides performance testing methods for compatibility,

3. Functional Test

4. Performance Test environment, durability, electricity, optics, materials, control,
etc.

* A testing method is presented to verify the reliability of

5. Sample Test . .
b quality by extracting samples of mass—produced products.

* Provides a method for evaluating the quality of a device as

required by the device's standard specifications/guidelines or
6. Structural Snspection purchase specifications. * Provides a procedure for the
requesting organization's business manager to evaluate the
device's appearance, documentation, etc.

* Provides an inspection method to ensure that products are
7. On—site Inspection installed on site and operated in accordance with the
requirements of relevant standards and guidelines.

* Detailed standards for LED display unit's luminance and
brightness distribution, chromaticity, and brightness uniformity,
etc.

Appendix 1 Detailed Test and
Inspection Standards

Appendix 2 Test/Inspection
Result Form

Present the test/result form

Appendix 3 Application/
Maintenance/ Cancellation Form
for Traffic Testing Agency

L |
Source: Korea Road Traffic Authority Traffic Safety and Research Data Room

» Submit application for application/maintenance/cancellation of
traffic testing agency
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2) Improvement Plan

To standardize and improve the installation and operation manual for Lima, Peru’s traffic
signal system, the following national institutional reforms are necessary, and organizations
and personnel must be established first. A sustainable traffic signal system requires more
than simply establishing a system; it requires national standardization of products,
installation, inspection, operation, and maintenance. Systematic preparation for this is
essential.

(D Peruvian Legal and Institutional Improvements

In Korea, the Ministry of Land, Infrastructure and Transport (MOLIT) implements
transportation policies, possessing all transportation-related policies and authority under the
Road Traffic Act. Local governments, such as cities and counties, install and manage
traffic signal systems. The police, under their mandate, develop standards and various
guidelines and regulations to operate the systems.

In Peru, the Ministry of Transport and Communications should establish a legal
framework for the installation and management of traffic signal systems in the
“Transportation and Communications Act.“ This should include specifying the budget, the
entity responsible for installation and management, and the entity responsible for
operation. This should foster a direction for the development of a standardized and
consistent centralized traffic signal system. The the Ministry of Transportation and
Communications has two vice ministers: one for transportation and one for information.
Therefore, the legal basis for this should be established within the transportation office.

Currently, the city of Lima, like Seoul, operates its urban transportation system under a
separate agency, which is delegated responsibility for its operation. Currently, the subway
Line 1 is operated by the MOLIT, while the metrobus system is privatized under the
mandate of the city of Lima. In this way, one method for Lima City would be to entrust
the installation and operation of a traffic signal system to the Ministry of Transport and
Communications.

Table 18 \ Peru’s Traffic Signal System Law Improvement Proposal

Related Laws in Peru Description

(D Subject of Installation and Management: Peruvian law must designate an
organization to install and manage traffic signal systems, providing a legal
basis for implementation.

Peruvian Law on i @ Standards for Installation and Management: Standards and regulations must

Transport and be established for the installation and management of traffic signal

Communications systems, based on legal grounds.

@ Delegation and Entrustment: The Ministry of Transport and
Communications or the City of Lima must delegate appropriate functions
and authority to its subordinate organizations.
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Based on the Transport and Telecommunications Act, the highest law, a foundation
should be established for the most efficient operation of a centralized traffic signal system
by designating an agency to manage standards, guidelines, and manuals for the installation
and management of traffic signal systems in Peru’s relevant regulations and decrees. The
following are the relevant regulations and decrees:

(O Supreme Decree on Boundary-Based Approval for the Distribution of Powers and
Functions in the Transport and Telecommunications Sectors (Decreto Supremo N o
019-2011-Mic, Que aprueba la matriz de delimitacion de competencias y distribucion de
funciones de los sectores transportes y comunicaciones en los niveles de gobierno
nacional, regional y local)

O Basic Transport and Traffic Act (Ley N© 27181, Ley general transporte transito
terrestre)

Source: World Legal Information Center (https://world.moleg.go.kr/)

@ Establishment of a Dedicated Organization for Standards and Operational Manuals

In Korea and the Seoul Metropolitan Government, the National Police Agency (NPA) is
the agency responsible for standards, operation manuals, and regulations. This is because
while the Seoul Metropolitan Government handles installation and management, the police
have authority over traffic enforcement and guidance, so the NPA handles operational
tasks.

Of course, the Seoul Metropolitan Government’s Traffic Operations Division collaborates
with the NPA on city-specific systems and regulations. Technical tasks, such as research
and testing of traffic signal systems, are handled by the Korea Road Traffic Authority, an
affiliate of the NPA.

In Peru, establishing a dedicated organization for a unified, centralized traffic signal
system, such as standards and operation manuals, as is currently the case in Korea, would
require significant time and cost investment. Therefore, it is considered appropriate to
establish the foundation for traffic signal system standards and operation manuals in the
city of Lima, which already has a dedicated urban transportation department.

O The Ministry of Transport and Communications (MTC): The highest authority
responsible for Peruvian transport policy and planning.

O The National Police of Peru (PNP): The agency responsible for protecting national
security and enforcing the law.

O The Lima-Callao Urban Transport Authority (ATU): Established under Law No. 30900
of 2018, “Law Establishing the Lima-Callao Urban Transport Authority,” this agency is
responsible for managing and implementing the integrated transport system in the
Lima metropolitan area.
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O The Lima City Hall (MML): Responsible for regulating, organizing, and maintaining
signaling systems, traffic lights, and urban traffic for pedestrians and vehicles in
Metropolitan Lima.

O The Urban Mobility Management (GMU) is responsible for formulating, evaluating,
implementing, conducting, and supervising processes regulating urban mobility,
transportation, freight and/or goods transport, special passenger and freight services
for light vehicles, non-motorized vehicles, personal mobility, and the special use of
roads and other infrastructure to develop sustainable, safe, and environmentally
friendly mobility.

O Lima Metropolitan Transportation Headquarters (PROTRANSITO): Establishes,
implements, and initiates studies and projects necessary to achieve proper traffic
management in Lima. Focuses on resolving traffic complaints and maintaining
short-term traffic order. It also manages traffic flow in real time and promotes
campaigns to enhance road safety and raise public awareness.

Regarding the traffic-related organizations in Peru and Lima, the following dedicated
organization is proposed, utilizing existing organizations for traffic management in Lima.
This organization is responsible for developing manuals, regulations, and guidelines related
to the operation and maintenance of the traffic signal system.

Table 19 Improvement plan for dedicated organizations related to traffic signal system
aple
operation and maintenance manuals/regulations/guidelines

.. » Traffic signal system Ministry of Land,
Ministry of Transport and . R
.. manual/regulation/guidelines, legal system, and Infrastructure and
Communications(MTC) . .
policy making Transport
* Improvement of legal systems related to traffic
Lima—Callao Urban signal systems . .
. . .. . National Police
Transportation » Comprehensive agency for standardizing traffic Agenc
Corporation (ATU) signal systems and issuing manuals, regulations, sency
and guidelines
Lima City Hall (MML) * Installation of traffic signal system Seoul City
. o Traffic signal system operation and National Police
Metropolitan . .
Transportation Authorit testing/inspection Agency
P (GMU) Yo Standardization/manual/regulation/guideline Korea Road Traffic
practice Authority
Metropolitan
Transportation e Traffic signal system maintenance and repair Seoul Cit
Headquarters (PRO & Y b Y
TRANSITO)
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@ Lima City Mandatory Traffic Signal System Manual/Regulations/Guidelines

The signal controllers in operation in Lima are operated by different authorities,
resulting in different types of signal controllers. Furthermore, three different operating
platforms are used, making integration of the city’s internal signal control systems
impossible. Prioritizing standardization of traffic signal system products and operating
platforms is essential, as are manuals for installing, operating, and testing them for
product suitability.

By introducing these standardized manuals, regulations, and guidelines, the following can
be expected:

O Standardization of Traffic Signal Systems: Develop standard guidelines that include
clear technical specifications and designs for all signal devices to ensure consistent
installation of various types of traffic signals within Lima. This will reduce confusion
during maintenance and repairs and facilitate the flow of public transportation.

O Detailed Operation Manual and Inspection/Testing Guidelines: Develop a detailed
manual on traffic signal installation and maintenance procedures for reference by both
traffic management authorities and related agencies. This manual includes signal
installation standards, regular inspection and maintenance procedures, and emergency
response plans.

O Regular Education and Training Programs: Regular training programs for traffic
management staff are conducted to enhance their understanding of the latest
technologies and systems and cultivate the ability to respond to various problems that
may arise during actual operations.

Through these measures, Lima’s traffic signal system can become a state-of-the-art
infrastructure supporting safe and efficient urban transportation. Reflecting the advanced
smart traffic signal systems of Korea and Seoul, the following manuals/regulations/guidelines
are presented for Lima, Peru.

O Standard Specifications for Traffic Signal Controllers

O Standard Specifications for LED Traffic Lights

O Manual for Installation and Operation of Traffic Signals

O Integrated Guidelines for Testing and Inspection of Traffic Safety Facilities

These measures will position Lima’s traffic signal system as a cutting-edge infrastructure
capable of supporting safe and efficient urban transportation.
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E. Use and management of urban transportation management data

Image 34 ‘ Summary of the use and management of urban transportation management data
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1) Case Study of Seoul

The Seoul Metropolitan Government has established TOPIS (Transport Operation &
Information Service), which processes traffic data collected from various sources and
shares it in the form of an open APL

TOPIS is a comprehensive traffic control center that operates and manages all
transportation in Seoul. TOPIS collects and operates traffic data from transportation-related
organizations such as the Bus Management System (BMS), transit card system, unmanned
surveillance system, Seoul Traffic Broadcasting System, Seoul Metropolitan Police Agency,
and Korea Expressway Corporation.

The system collects bus operation information, public transportation ridership, traffic
density, traffic speed, incidental events such as traffic accidents and protests, highway
conditions, and personal traffic information. This information is designed to address
excessive traffic congestion and prevent unexpected traffic problems. It also analyzes
integrated traffic data to develop science-based public transportation policies

@ Definition of Seoul City Urban Transportation Management Data
(O What is Seoul City Traffic Management Data?
- Various data related to urban traffic flow, including traffic volume, travel speed,
accident information, and signal control data.
- Collection Sources: CCTV, VDS (vehicle detection systems), signal controllers, IoT
sensors, etc.
- Main Applications: Provision of real-time traffic information, establishment of
transportation policies, urban planning, and smart city development.

(O Data Collection and Processing Process

- Collection Method: Real-time sensors, driver and public transportation data,
collaboration with private companies (Kakao Mobility, transportation cards, etc.)

- Processing Process: Data refinement (noise removal), integration (combining data from
various sources), analysis (pattern recognition, application of Al models), storage and
management (big data platform).

O Purpose and Usage

- Traffic Flow Optimization: Al-based Real-Time Signal Control

- Accident Prevention and Response: Monitoring and Improvement of Accident-Prone
Areas

- Public Transportation Optimization: Adjusting Bus Routes, Improving Station
Arrangements

- Smart City Integration: Supporting Autonomous Driving Infrastructure, Promoting
Mobility as a Service (MaaS)

- Provision of Citizen Information: Seoul Transportation Portal, TBS Traffic
Broadcasting, Seoul Open Data Plaza, etc.
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QO Legal Basis for Data Use
- Compliance with Relevant Laws
* Personal Information Protection Act [Enforced March 13, 2025]
* Act on the Protection and Use of Location Information [Enforced April 20, 2022]
* National Integrated Transportation System Efficiency Act [Enforced January 31, 2025]

@ Types of Seoul City Urban Transportation Management Data

O Speed information
- Collection Period: 24 hours a day, 365 days a year (00:00-24:00)
- Collection Scope: 505 roads in Seoul (total length: 1,497.7 km)

Image 35 | Seoul City speed information collection scope
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Source: TOPIS website (https://topis.seoul.go.kr)

- Generation Method: Collection = Processing = Provision
* Urban Expressway: A total of 1,153 point detectors, including video detectors, DSRC,
and loop detectors, are used.
* General roads: Location information from approximately 70,000 card taxis is used,
and speed data is collected every 5 minutes.
* Speed information report generation: daily travel speed by road, monthly/annual
travel speed report

image 36 | Seoul City Speed Information Utilization Process
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O Traffic Information

- Collection Period: 24 hours a day, 365 days a year (00:00-24:00)

- Collection Scope: Major Arterial Roads and Urban Expressways

- 24 urban locations, 38 citywide locations, 21 bridge locations, 46 arterial roads, and 10
urban expressways

Image 37 | Seoul City Traffic Collection Point

|
Source: TOPIS website (https://topis.seoul.go.kr)

- Survey Method
* Vehicle detectors (loop, video, geomagnetic) were installed at survey sites, and a
controller was installed.
* Survey by road, location, direction, and time zone
* Data collection and analysis through the establishment of an operating system

Image 38 | Seoul City traffic volume information utilization process
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Source: TOPIS website (https://topis.seoul.go.kr)
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- Public Transportation Origin/Destination (O/D) Information
* Basic data collection: Using transportation card transaction performance data.
* Data provided: Seoul Metropolitan Government provides statistical data on public
transportation by bus route, by neighborhood, and by subway O/D.
* Utilization: Utilize public transportation O/D as a basis for public transportation
demand analysis.

Table 20 | Scope of provision of public transportation O/D (Origin/Destination) data
| |

* Bus: Bus routes operated by Seoul Metropolitan Government

transportation companies
» Subway: Passengers boarding or alighting on Seoul Metro lines (Lines 1
to 9)
Temporal scope » Daily O/D
» Bus route—specific O/D (3 days)
 Public transportation O/D (1 month)
— Trip—chain O/D
Content scope — Mode (bus, subway) O/D
» Subway O/D
— Station—specific O/D (1 day)
— Line—specific O/D (1 month)

Spatial scope

|
Source: TOPIS website (https://topis.seoul.go.kr)

@ Seoul City Urban Transportation Data Statistical Report

The Seoul Metropolitan Government collects various traffic data through TOPIS
(Transport Operation & Information Service, Seoul Metropolitan Government Traffic
Information Center) and processes the data on an annual and monthly basis to create
statistical reports, which are then used in various policy aspects.

Table 21 \ Seoul City Urban Transportation Data Statistical Report

L |
Source: TOPIS website (https://topis.seoul.go.kr)
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@ Building a provision system for data utilization (OPEN API)

This is an interface for developers that provides various transportation information of
Seoul as a unique service (Open APD and grants the right to use it for non-profit
purposes, making it easier to use various services and data. Open API can be applied for
and used through Seoul Open Data Plaza (data.seoul.go.kr).

O Target audience: Administrative agencies, public institutions, and private companies
QO Information provided

Table 22 \ Seoul City Open API Information Provision Content
| |

e Traffic Zone Information: Information on traffic zones affected by unexpected traffic
events in Seoul

* Road Classification Information: Information on road classifications affected by
unexpected traffic events in Seoul

Basic . . . . .
. * Road Information: Information on road traffic accidents in Seoul
Information . . . . . .
Servi ¢ Road Link Information: Information on road linking to unexpected traffic events in
ervice

Seoul
¢ Link Information: Information on linking to unexpected traffic events in Seoul
« Link Vertex Information: Information on linking to unexpected traffic events in
Seoul

Traffic Traffic Volume Point Information: Seoul City traffic volume point information
Information | Traffic Volume History Information: Seoul City traffic volume history information
Service Real—time Road Traffic Information: Seoul City real—time road traffic information

¢ Emergency Type Code Information: Seoul City Emergency Type Code Information

Sudden . . . .
L. * Emergency Detailed Type Code Information: Seoul City Emergency Detailed Type
Statistics .
. Code Information
Service

¢ Real—Time Emergency Information: Seoul City Real—Time Emergency Information

L |
Source: TOPIS website (https://topis.seoul.go.kr)

O Information Provision Procedure
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Image 39 ‘ Seoul City Open API Information Provision Procedure
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Source: TOPIS website (https://topis.seoul.go.kr)
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2) Improvement plan

Lima’s rapid urbanization and population growth have led to worsening traffic
congestion, the need for systematic public transportation, and environmental pollution. To
address these challenges, a data-driven urban transportation policy is essential.

Currently, collecting, processing, and utilizing urban transportation management data
requires the establishment of diverse infrastructure and policy foundations, including
transportation data collection infrastructure, an integrated platform, and smart
transportation management infrastructure. Addressing urban transportation issues requires a
long-term, systematic, data-driven approach, not short-term measures.

The following strategic measures are proposed to improve Lima’s transportation data
management system.

@ Improving the Traffic Data Collection System

O Speed Information: Install various vehicle detectors or sensors, and derive section
speed information through GPS tracking of public transportation such as buses and
taxis.

(O Traffic Volume Information: Install various vehicle detectors, expand image recognition
CCTV infrastructure.

(O Transportation Usage Patterns: Boarding and alighting information via smart cards and
mobile apps.

O Environmental Information: Traffic-related air pollution, noise, etc.

O Infrastructure Data: Road network, traffic signals, bus stop locations, etc.

@ Establishment of an Integrated Transportation Data Platform

O Unified transportation-related data for real-time collection, analysis, and sharing

O Integrated management of data from various sources (GPS, public transportation cards,
traffic signals, etc.) on a single platform

(O API-based open platform for inter-agency sharing

O Establishment of a foundation for linking public and private data

@ Implement a data standardization and quality management system

O Enhancing policy reliability by securing accurate and consistent data

O Adopting international standards (e.g., GTFS, DATEX II) and promoting transportation
data standardization

@ Establishing a data-driven policy decision-making system

O Establishing a dedicated data analysis organization for the transportation sector
(O Mandating data-driven decision-making in policymaking

(O Data-based implementation of performance evaluation indicators
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F. Review of the Lima City Smart City Mid-Term Strategy and Plan

Image 40 \ Summary of the Lima City Smart City Mid-Term Strategy and Plan Review

[
A Smart City Development Plan is needed to establish

a sustainable urban management and operation system for Lima

Analysis of Lima's Smart City Master Plan
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Seoul Smart City Case Study
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D Analysis of the Lima Smart City Master Plan

@ 2021/22 KSP-IDB Joint Consulting Business

The city of Lima, Peru, is facing a decline in its tourism industry, its main source of
income, and a rapidly rising unemployment rate. Therefore, it is crucial to establish various
urban infrastructure to support sustainable urban operations and management in response to
population growth. This requires establishing an urban development plan that leverages
digital transformation, digitalization of public services, and infrastructure development utilizing
digital technologies.

Meanwhile, the city of Lima signed a “Smart City Cooperation Memorandum of
Understanding” with the Seoul Metropolitan Government in November 2021, marking the
beginning of a full-fledged collaboration with Korea in the smart city sector. As part of this
collaboration, Korea shared its smart city development experience through the 2021/22
KSP-IDB Joint Consulting Project. This partnership provided guidelines for Lima, Peru, to
develop a “Smart City Master Plan.” Korea also provided policy support for capacity-building
methods to develop an integrated roadmap across relevant ministries.
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Table 23 \ Key Highlights of the 2021/22 KSP-IDB Joint Consulting Report

Diagnosis and
Analysis of Lima's
Current Status for a

Analysis and diagnosis of urban development issues related to Lima's
transportation, security, environment, and tourism.

Review of the city's governance structure and efficiency by service area.

Review of ICT and digitalization solutions and infrastructure.
Analysis of existing data governance (data creation, collection, analysis,

Smart City distribution, and reuse) and improvement measures at the national and
Lima city levels.
* Comparative analysis of national and city—level strategies for developing
Comparative smart city models and platforms.

analysis of advanced
smart city best
practices and
solutions

Analysis of Lima's smart city—related laws, regulations, budget, and
financing policies.

Presentation of best practices for sustainable, advanced smart cities and
long—term, stable policy implementation and operation strategies.
Presentation._of applicable advanced. smart. city. success. strategy. models,

Design and
Implementation of
Lima Smart City

Master Plan

Develop a smart city vision through consultation with the Lima City
Government, citizens, and relevant stakeholders.

Establish sector—specific implementation strategies to achieve the smart
city vision.

Develop a short—, medium—, and long—term smart city implementation
roadmap.

Identify and review pilot projects with the Lima City Government, the
federal government, and relevant investment partners.

Present pilot project implementation plans, performance management, and
future utilization_plans.

Policy Practitioner
Capacity Building
Training and Final
Report Meeting
Held

Capacity—building training for 10 Lima City Hall smart city project
stakeholders.

A final local briefing session was held to share research findings.
Follow—up projects were discussed based on policy advisory findings.

L
Source: 2021/22 KSP-IDB Joint Consulting Report: “Support for Developing a Master Plan for the Lima Smart City®
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@ Analysis of the current status of the transportation sector for the mid-term
transformation of Lima into a smart city

Peru’s road network, which operated as an integrated system of national and provincial
roads until 2015, is currently divided into national (Nacional) roads, departmental
(Departmental) roads, and interprovincial (Vecinal) roads. As of 2020, the Lima region’s road
network totaled 7,537 km, consisting of approximately 1,686 km of national roads, 1,609 km
of provincial roads, and 4,242 km of interprovincial roads. Approximately 80.5% of national
roads are paved, while only 9.9% and 3.6% of provincial and interprovincial roads are paved,
respectively.

Lima has a total road network of 2,146.3 km. Lima’s road network consists of 293.7 km of
highways, 530.4 km of main arterial roads, and 866 km of secondary arterial roads, which
radially connect the city center and surrounding areas.

Image 41 | Road length in Lima area (unit: km)

W i = Wiiisi ad
L I
Source: Instituto Nacional de Estadistica e Informatica (https://www.gob.pefinei/)

According to data from the Peruvian National Institute of Statistics, annual vehicle traffic
in the Lima metropolitan area reached approximately 81.37 million vehicles in 2020. Annual
vehicle traffic in the Lima metropolitan area has steadily increased over the past decade,
exceeding 100 million in 2019. However, the spread of COVID-19 has led to a significant
decline in passenger vehicle traffic, resulting in a decrease in overall traffic volume. As of
2020, passenger vehicle traffic reached approximately 64 million vehicles, accounting for
78.6% of total traffic.
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mage 42 | Lima City Traffic (2011-2020)
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Source: Instituto Nacional de Estadistica e Informatica (https://www.gob.pefinei/)

Lima’s public transportation system can be broadly divided into the Metro, Bus Rapid
Transit (BRT), and regular buses. To alleviate severe traffic congestion in downtown Lima,
the Peruvian government is promoting the construction of six Metro lines. Line 1 was
completed in July 2011 and is currently in operation. Line 1 runs 32.9 km, with 26
stations, from Villa El Salvador to Av. San Juan de Lurigancho. Line 2 is currently under
construction, with 35 stations planned for a 35 km stretch from Ate to Cercado del Callao.
Lines 3 and 4 are currently under construction, and plans for Lines 5 and 6 are slated for
phased completion by 2025.

Table 24 \ Lima City Metro Operation Status
| |

Completed in July 2011 : Operating Distance: 32.9 km (overground), 26 Stations

Line 1 . . . o
ne Currently in operation Project Cost: $1.1 billion / Government Funds
D ber 2014 ~ . . .
U:;:?C?)rnstruction *Operating Distance: 35km, 35 Stations
Line 2 . . » Project Cost: USD 5.7 billion / PPP (Co—financing)
Partially Opened, Now in . .
. concession project
Operation

* Operating distance: 24km
Line 3 Business in progress » Project cost: Approximately USD 3.9 billion / PPP
(Co—financing) concession project

Source: 2021/22 KSP-IDB Joint Consulting Report: “Support for Developing a Master Plan for the Lima Smart City*
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Image 43 ‘ Lima Metro Lines 1-6 Route Map
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Source: 2021/22 KSP-IDB Joint Consulting Report: “Support for Developing a Master Plan for the Lima Smart City*

The Metropolitan Transportation Office of the City of Lima (PRAOTRANSITO)D is
planning to invest a total of 224 million soles in six public projects, targeting 2026, to
improve traffic conditions in Lima. These projects include installing fiber optic cables to
connect the signal system, establishing a Local Control center, replacing aging equipment,
and installing new equipment.

The centralized traffic signal system project will be implemented in three phases. The
goal is to increase enforcement rates, improve vehicle flow, improve traffic behavior
patterns, and secure funding for the system’s sustainability through automated enforcement
and the collection of fines and penalties.

The automated traffic enforcement system is also being implemented in three phases.
Phase 1 will install 200 cameras at approximately 40 intersections equipped with traffic
signals. Phase 2 will install 750 cameras at 150 intersections. Phase 3 will install 565
cameras at 113 intersections, for a total of 1,515 traffic enforcement cameras.

Furthermore, the city of Lima is pursuing initiatives to support cyclists. Since the spread
of COVID-19, bicycles have played a key role as a mode of transportation in Lima.
PROTRANSITO, through its bicycle campaign, has increased bicycle usage from 1.5%
before the pandemic to 6%. Furthermore, the Lima city government has expanded bicycle
lanes to 198 km since 2019 and plans to achieve a total of 350 km by the end of 2022.

1) http://protransito.munlima.gob.pe/index.php/es—es/protransito/estructurafuncional
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Table 25 | Key promotion services related to the transportation sector

Centralization of the
signaling system

The city plans to centralize the signal system in the future, increasing
the number of traffic lights under its jurisdiction from 40% to 65%
(approximately 1,117) of the city's total.

To achieve this, projects such as replacing outdated traffic lights with
new ones and introducing new equipment to centralize the signal system
are planned.

Furthermore, the city hopes to expand optical cables and establish an
integrated control center to interconnect communication methods.

Public projects to
improve traffic
conditions

Plans include installing optical cables to connect signal systems,
establishing Local Control centers, replacing aging equipment, and
installing new equipment.

The traffic signal system centralization project will be implemented in
three phases. The goals are: 1) increasing enforcement rates and
improving traffic flow, 2) improving traffic behavior patterns, and 3)
securing financial resources for system sustainability through automated
enforcement.

The automated traffic enforcement system is also being implemented in
three phases. Phase 1 will install 200 cameras at approximately 40
intersections equipped with traffic signals. Phase 2 will install 750
cameras at 150 intersections. Phase 3 will install 565 cameras at 113
intersections, for a total of 1,515 traffic enforcement cameras.

Bicycle Awareness
Campaign

To increase the number of bicycle users, a free bicycle training program
is being operated and technical support is provided to bicycle users in
case of bicycle breakdowns.

On the last Sunday of every month, from 7:00 AM to 7:00 PM, some
streets in the historic district are closed to automobile traffic, allowing
free movement for bicycles, skaters, and pedestrians.

The city is focusing on promoting bicycle use. Currently, 6% of Lima
residents use bicycles, compared to just 1.5% before the pandemic.

Public Transportation
(Citizen Service App)

Check public transportation routes in Lima and Callao with the TuRuta
App

Find the optimal route between points A and B using public
transportation, using crowdsourcing to provide the best information in
real time

Plan and compare the fastest routes to your destinations in Lima and
Callao._using buses.. Metro,. trains. Corredor. Azul. or Micro

Shared bicycles

City Bike Lima, Miraflores District Office, Lima City

Sign up for a shared bike service online or through the app and pay
daily, monthly, or yearly.

Per—use time is limited to 30 minutes.

A total of 21 stations are in operation, and the number of users is
expected to increase by 3% in 2021.

Source: 2021/22 KSP-IDB Joint Consulting Report: “Support for Developing a Master Plan for the Lima Smart City*
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2) Case Study of Seoul’s Transportation Sector

In line with the sector-specific environmental analysis for establishing the Lima City
Smart City mid-term strategy, the following case study was conducted on the
transportation sector in Seoul.
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Table 26 \ Seoul City Smart City Transportation Promotion Service

¢ In 2004, the bus system was
reorganized to focus on public

* Reorganization of bus route systems
« Establishment of a demand—responsive bus

Bus transportation to reduce traffic
. system
system congestion. . . .
. . * Introduction of a semi—public bus system
¢ 7,413 buses were operated in dedicated .
. . * Introduction of central bus lanes
bus lanes, reducing private car use.
. . « With the introduction of the integrated fare
Smart i Introduced in 2004, a single .. . &
. system, additional fares will be charged
transpo transportation card allows access to all .
. . . . . based on distance.
rtation public transportation, including buses, . . .
. * Discounts will also be applied between
card subways, and taxis.
buses..and _between_ buses.and. subways.
Integra
ted ¢ Launched in 2013, TOPIS 3.0 is Seoul's i ¢ Collect and provide real—time traffic
Transp urban management hub, managing information services.
ortatio transportation, disaster prevention, and * Provide optimal route guidance using
n safety in an integrated manner. various modes of transportation, including
Manage i * A system that prevents and predicts passenger cars, buses, and subways.
ment traffic problems through big data « Support private sector initiatives to create
System analysis, enabling rapid decision—making their own transportation services through
(TOPI and response. open APIs.
S)
* A service that utilizes IoT sensor e Phase 1 (2016—2018): Establishing a
technology to share resident—priority foundation for efficient parking space
IoT—p . . . e [
owered parking spaces with the private sector utilization and building.
shared since 2016. e Phase 2 (2019): Expanding shared parking
. ¢ A method of linking and expanding through IoT and establishing an illegal
parking . . . . .
service real—time parking information from the parking crackdown system.
public to the private sector through an * Phase 3 (2020—present): Expanding shared
integrated. parking information_ system. parking through IoT and integrating app.
. . * Pedestrian jaywalking detection center
e To reduce pedestrian accidents, 14 . . .
. . * Stop line violation enforcement sensor
smart crosswalks were installed in 2019 . .. .
Smart . » Signal—sensitive LED floodlight system
and are currently being expanded. ..
Crossw . . ¢ Crosswalk monitoring CCTV
e This service uses sensors to detect . . . . .
alk . . . * Pedestrian signal voice guidance assistance
. pedestrian safety and provides voice .
Service . . . . device
guidance, encouraging drivers to drive .. .
. * Crosswalk safety waiting device
slowly and adhere to stop lines. . .
« Information. I.ED signage
¢ A system that allows 24—hour unmanned ! * Using the smartphone app, purchase a pass
Shared bicycle rental and return using a to access all services, including rentals,
Bicycle smartphone app returns, and reporting of malfunctions.
S ¢ 1,540 rental stations and 25,000 « In 2020, a QR—type New Ttareungi was
"Ttareu bicycles, spaced an average of 500 introduced, featuring a QR—type terminal
ngi" meters apart, are installed throughout attached to a smart lock that utilizes IoT

Seoul

technology.

e In 2005, satisfaction with public transportation (5.52 points) and satisfaction with bus
use (5.61 points) on a 10—point scale increased significantly, to 6.81 points for public
transportation and 7.20 points for bus use in 2020.

|
Source: 2021/22 KSP-IDB Joint Consulting Report: “Support for Developing a Master Plan for the Lima Smart City*
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3) Improvement plan

@ Overview of Improvement Plans

(O Establishing a Legal Foundation

- Lima needs to revise laws and regulations related to urban planning, transportation,
data management, and the environment to ensure consistent and sustainable policies
during the smart city implementation process.

- Local government-level ordinances and regulations aligned with national smart city
policies are necessary.

- Legal frameworks for data management, personal information protection, and
contractual provisions for public-private partnerships must be systematized.

O Establishing a Collaborative Governance

- Currently, Lima’s smart city projects tend to be implemented piecemeal, by individual
agencies. — Public-private partnerships, community participation, and a multi-agency
collaborative system are necessary.

- Establishing an integrated consultative body or smart city promotion committee linking
transportation, environment, safety, urban planning, and ICT sectors is necessary.

- To expand citizen participation, a digital platform-based system for collecting opinions
and sharing data is needed.

@ Phased Implementation Plan

O Phase 1: Foundation Building (Short-term, 1-2 years)
- Legal Foundation
* Enactment of a Basic Smart City Promotion Ordinance at the Lima City Ordinance
Level
* Regulation of Data Management Principles (Data Standardization, Personal
Information Protection, Public Data Openness)
* Improvement of Regulations to Supplement Public-Private Laws and Regulations to
Promote Private Investment
- Governance
* Establishment of a Smart City Promotion Preparatory Committee under the leadership
of the Lima City Hall
* Participation from departments related to transportation, environment, ICT, and
safety, private companies, civic groups, and academia
* Pilot operation of a digital survey platform to collect citizen opinions
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O Phase 2: Building an Integrated Platform and Providing Services (Medium-term, 3-5
years)
- Legal Foundation
* Promote the enactment of a special law on smart cities linked to national laws (in
cooperation with the central government)
* Establish legal and technical standards for data sharing and security management
* Application of regulatory sandboxes for each service (e.g., smart mobility, digital
healthcare)
- Governance
* QOfficial launch of the Lima Smart City Promotion Committee — Establishment of a
multi-agency decision-making structure
* QOperation of transportation and environmental projects based on long-term
partnership agreements with private companies
* Establishment of a citizen-participatory data hub (e.g., real-time sharing of traffic
congestion and air quality information)

QO Stage 3: Advancement and Expansion (Medium- to Long-Term, 5 Years or More)
- Legal Foundation
* Periodic revision of laws and regulations reflecting the results of smart city service
operation
* Establishment of metropolitan smart city regulations linking cities (e.g., Lima and
Callao)
* Establishment of a legal framework aligned with international standards (e.g., ISO
Smart City Indicators)
- Governance
* Operation of a “Smart Governance Platform“ enabling direct citizen participation in
policymaking
* Establishment of a data sharing ecosystem between the public, private, and citizens
* Establishment of a foundation for global cooperation through linkage with
international smart city networks

@ Expected Benefits

O Legal Foundation: Ensuring policy consistency and sustainability, promoting private
investment, and enhancing data reliability

O Collaborative Governance: Eliminating barriers between agencies, expanding private
sector participation, and realizing a citizen-centered smart city
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G. Integrated Control Center Operation Regulations

Image 44 ‘ Summary of Integrated Control Center Operation Regulations

| |
The operation of the Lima City Integrated Transportation Maonagament Center

Requires the establishment of a legal basis
and systematic operotional regulotions

Korean case study
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1) Analysis of the Korean Case

@ Legal Standards

Korea’s integrated center operation regulations are governed by the “National Integrated
Transportation System Efficiency Act® (effective January 31, 2025) [Amended by Act No.
20177, January 30, 2024], the highest law in the country. This acts as the basis for the
operation of both the national integrated center and local government regional integrated
centers.

Consequently, the Ministry of Land, Infrastructure and Transport (MOLIT) Ordinance No.
219, “Traffic Information Provision Guidelines,” stipulates the necessary provisions for
information linkage between the central center and each regional center and for providing
information to various users, including the media, broadcasters, and traffic information
providers. In accordance with the aforementioned laws and ordinances, each integrated
center develops its own operation plan, obtains approval from the local government
council, and operates the integrated center through budgeting and personnel management.
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Table 07 "Contents related to the integrated center operation regulations in the
able

National Integrated Transportation System Efficiency Act

* The head of a central administrative agency, local government, public institution, or
Article other institution designated by Presidential Decree shall utilize the database and
17-2 system established to build and operate a transportation big data platform (a
(Establishm system for data linkage, convergence, and analysis; hereinafter the same shall
ent and apply).
Operation of i * The Minister of Land, Infrastructure and Transport may request cooperation from
Transportati central administrative agencies, etc. in the construction and operation of a
on Big Data transportation big data platform, including the submission of data. In this case, the
Platform) central administrative agency, etc. requested shall cooperate unless there is a
justifiable reason not. to.do.so.
Article 88 * The Minister of Land, Infrastructure and Transport shall develop nationwide traffic
(Provision information by utilizing intelligent transportation systems in the land, sea, and air
. transportation sectors to enhance transportation convenience, including real—time
of traffic . . . .
. . traffic guidance, and shall comprehensively and systematically collect, analyze, and
information . . S .
usin manage such information and provide it to the public.
. g. * The Intelligent Transportation System Management Agency and the Transport
intelligent . . . . .
transportati System Intelligence Project Implementer shall utilize the Intelligent Transportation
P System to collect, analyze, and manage traffic information on transportation means
on systems, . . . . . . .
etc.) and facilities related to their respective duties, and provide such information to the
. public....... .
Article 90 e The Minister of Land, Infrastructure and Transport shall perform the duties of
(Establishm collecting, analyzing, managing, and providing nationwide traffic information in the
ent of a land, sea, and air transport sectors and shall establish and operate the National
National Integrated Intelligent Transport System Information Center to promote the
Integrated dissemination and circulation of traffic information pursuant to Paragraph.
Intelligent « When an ITS Management Agency or a Transport System Intelligence Business
Transportati Operator establishes and operates an ITS Center to collect, analyze, manage, and
on System provide traffic information on transport means and facilities under their jurisdiction
Information by utilizing the Intelligent Transport System, they shall interconnect traffic
Center, information with the Regional Transport Information Center or the National ITS
etc.) Center,

'Source: National Integrated Transportation System Efficiency Act [Enforcement Date: January 31, 2025] [Act'
No. 20177, Amended January 30, 2024]
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Table 28 | Key contents of the “Traffic Information Provision Work Guidelines®

*The purpose of this Act is to regulate the necessary provisions for public

institutions to provide traffic information collected through the use of

Article 1 intelligent transportation systems (hereinafter referred to as “ITS”) to

(Purpose) . . . .. .
various users, including the press, broadcasters, and traffic information
providers.

Article 2 «“Traffic information” refers to information on transportation means and

(Definition) transportation facilities collected using ITS.

Article 3 * When a traffic information distribution business operator (hereinafter referred

(Target of traffic to as “business operator”) requests traffic information, the Minister of Land,

information Infrastructure and Transport may provide the information to the business

provision) operator after deliberation by the committee pursuant to Paragraph 3.

Article 4 ¢ The Minister of Land, Infrastructure and Transport provides traffic

(Principles for
Provision of

information free of charge upon request from a business. However, if a
business utilizes the provided traffic information to conduct a traffic

Traffic information distribution business for profit, a certain amount of information
Information) usage fee (hereinafter referred to as the "usage fee") may be collected.

e The provision of traffic information pursuant to Article 3, Paragraph 1 shall
Article 5 be carried out by the Land, Infrastructure and Transport Comprehensive
(Method of Information Center of the Ministry of Land, Infrastructure and Transport, etc.
providing traffic e The Minister of Land, Infrastructure and Transport shall provide traffic
information) information to businesses in accordance with the standards established

pursuant to Article 18 of the Transportation System Efficiency Act.

Article 6 e The Minister of Land, Infrastructure and Transport enters into a traffic

(Procedures for
providing traffic
information)

information provision agreement with a business operator and provides traffic
information. In this case, the Minister of Land, Infrastructure and Transport
notifies the management agency linked to the traffic information of the
details_of the agreement with the business. operator,

Article 7
(Designation and
duties of traffic

Public corporations or public corporations falling under Article 2, Paragraph 8,
Subparagraph B of the Transportation System Efficiency Act

information * Non—profit corporations established pursuant to Article 32 of the Civil Act
providers)

e In case a business is conducted for profit, the business operator shall report
Article 8 and settle the usage amount to the Minister of Land, Infrastructure and
(Settlement and Transport at the beginning of the following year pursuant to Article 4,
Reporting) Paragraph 1, and the Minister of Land, Infrastructure and Transport shall

review. the settlement. details. for the amount in_ Paragraph 1.

¢ The committee chairperson shall be a general civil servant belonging to the

Article 9 senior civil service in charge of ITS at the Ministry of Land, Infrastructure

(Composition and
Operation of the
Committee)

and Transport, and shall consist of no more than 20 members, including the
chairperson.

The committee members shall be comprised of ex officio members and
civilians.. and their term of office shall be two. vears

Article 10
(Composition and
Operation of the
Review Task
Force)

The Minister of Land, Infrastructure and Transport may form and operate a
review task force under the committee, consisting of civil servants from
relevant administrative agencies and individuals with extensive expertise and
experience in relevant fields.

Infrastructure and Transport Ordinance No. 219, April 11, 2013, Revised]

| |
Source: Traffic Information Provision Work Guidelines [Effective April 11, 2013] [Ministry of Land,
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@ Seoul TOPIS Regional Center Operation Case

The Seoul Metropolitan Government’s TOPIS operating regulations are based on laws and
regulations, stipulating the collection, analysis, and provision of traffic information 24 hours
a day, 365 days a year. The system is operated to enhance citizen convenience and
contribute to the establishment of scientific transportation policies, including system
components (BMS, CCTV, BIT, etc.), service channels, automatic enforcement operations,
and a public-private collaboration structure.

O Operating Hours

- Operating 24/7, 365 days a year, based on the principle of real-time monitoring and
disclosure of traffic information.

O Collection Structure

- Real-time traffic information is collected and integrated through various sensors and
sources, including CCTV, bus GPS, taxis (probe vehicles), transit cards, road electronic
displays (VMS), and bus stop information terminals (BIT).

O Information Processing & Analysis

- Collected traffic data undergoes analysis and information fusion (Fusion & Production)
processes to provide real-time traffic conditions, congestion, unexpected incidents,
bus arrival times, and more to citizens and relevant organizations.

O Distribution Channels

- Traffic information is provided to citizens through various media, including the Seoul
Metropolitan Government website, mobile app/web, ARS (phone), social media (e.g.,
Twitter), VMS, and BIT. It is also available as an API to private developers and portal
sites.

(O Unmanned surveillance system

- It operates an automatic CCTV system to monitor illegal parking and bus lane
violations, and have a fully automated processing system from vehicle ownership
search to fine imposition and issuance.

O BMS Operation

- The Bus Management System (BMS) analyzes real-time operation data (punctuality,
dispatch intervals, etc.) of GPS-based buses to manage and improve city bus
operation.

(O Organization and Personnel Structure

- Initially, the system was built and operated by approximately 29 professional
personnel. Currently, some system operations are outsourced or contracted to the
private sector.

- From the initial stage of construction (1998), the budget was solely city-funded. Since
2009, national subsidies (50% city and 50% national) have been introduced for some
projects.
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2) Improvement Measures

When introducing an integrated traffic management center in Lima, Peru, improvements
to operational standards and regulations must be approached comprehensively, considering
legal basis, operational regulations, and organizational operations. The following are policy
and institutional improvement measures that can be proposed from each perspective.

Table 29 | Measures to improve the legal basis
[ 1

¢ Clarifying the legal definition and authority for smart transportation

Enactment of laws centers and ITS operations
utilizing « Establishing a legal basis for the use of CCTV, sensors, and Al—based
transportation technologies
technology « Establishing new regulations for linking local governments, police, and

telecommunications _companies
Legislating a cooperative structure among ATU, local governments, police,

Clarifying the and private organizations
division of roles ¢ Clearly delegating authority for linking traffic information, sharing
among agencies enforcement authority, and responding to crisis situations

e Clarifving responsibilities_and._division.of labor

Legislating personal

Establishing new guidelines for the collection and use of video and location

information . .
tocti q information
rotection an . . .. .
b . * Maintaining a balance between protecting citizens' fundamental rights and
surveillance .
adopting technology
technology

Table 30 \ Improvement plan for operating regulations
| |

Revision of » Establishment of Standard Operating Procedures (SOPs), including
Operation Manual situational response procedures, traffic information processing, and

and. SOP emergency. resnonse

Establishment of ¢ Unification of data formats among traffic signals, CCTV, and sensors

Data Standardization i Regulation of Open APIs for inter—public agency collaboration and private
and.Sharing Svstem sector. use

Establishment of » Regulation of center operation 24/7, including nights and weekends
24—hour operation « Establishment of operating plan for shift work system and integration with
system automated. systems
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Table 31 | Improvement plan for organization and responsibility system

Introduction of a * Unclear responsibility in the event of an accident or malfunction
designated operating ¢ Mandatory designation of a manager for day and night shifts and reporting
manager system requirements

* Lack of technical competency among transportation center operating staff
* Regular training on ITS technology and malfunction response for
transportation center employees

Regular education and
training requirements

Establishment of a * Absence of a citizen monitoring and feedback structure for operation
citizen participation » Establishment of a citizen monitoring group system or regulation of CS
system participation channels

H. Comparison of Signal Operation Platforms

1) Current Status of Lima City’s Operation Platform

A total of 772 signalized intersections are operated by the Lima City Center. The
platforms are divided into three, incompatible platforms, and are controlled by separate
operating terminals.

Furthermore, with the exception of ’Ecotrafix,” "Adimot’ and 'Flexcenco’ do not allow for
centralized monitoring or control of signal operation data. Only communication monitoring
is possible. Group operation and monitoring for efficient signal operation are therefore
impossible.

‘Ecotrafix,” a platform that allows centralized operation of field controllers, is based on
the British signal control system SCOOT. This consultation aims to compare it with Seoul
City’s signal operation platform and propose a platform integration plan.
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Image 45 ‘ Lima City Signal Operations Center Platform Status

[ |
317 170

Ecotrafix 487
Adimot 229 145 84
Flexcenco 56 25 31
Total 772 487 285

Ecotrafix

——
& mim—

Flaxcenco

L
Source: Lima City internal data and research materials

2) Comparison of Operating Platforms

The Seoul Metropolitan Government’s SISO (Seoul Intelligent Traffic Signal Operation) is
a signal operation platform based on the real-time signal control algorithm COSMOS (Cycle
Offset Split Model of Seoul). COSMOS was developed in 1991 by combining the strengths
of the UK’s signal control system, SCOOT, and the Australian signal control system, SCAT
(Sydney Coordinated Adaptive Traffic System). Through continuous research and
development, COSMOS has proven its stable and effective performance, and is currently in
use in Korea.

The following is a comparative analysis of the Korean signal system (COSMOS) and the
UK’s signal system (SCOOT).
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Table 32 | Comparison of detection systems
| |

Detector Install
Intersection

» All Intersections

» Critical Intersections
(approximately 20% of all
intersections)

Core Detector
Location & Goals

* Upstream Detector

» Signal timing assigned based
on upstream link entry traffic
volume

« Stop—Line Detector

e Signal timing assigned based
on actual traffic volume
passing through the stop line

Detection

System | Ayxiliary Detector

¢ Queue & Speed Detector
« Spill—back Detector

Note

* Limited ability to respond to
traffic entering and exiting the
link.

» Limited ability to respond to
spillback situations.

« Capable of responding to
traffic entering and exiting the
link.

« Capable of responding to
spillbacks.

Other Operational Techniques

« Spillback prevention control.

« Emergency vehicle priority
signal control.

e Left—turn sensitivity control.

Intersection Signal Operation

* Risk of accidents due to
misinterpretation due to traffic
signal operation by traffic
flow.

* Complex operational data
limits operational changes and
management

e Minimize accidents due to
misinterpretation through
time—based signal operation.

« Simple operational data
facilitates data changes for
signal operators and managers.

Maintenance Costs

* High maintenance costs for
controller and other facility
maintenance.

* Relatively high electricity
consumption (excessive
number.of traffic_lights)

* Relatively low maintenance
costs for controller and other
facility maintenance.

« Relatively low electricity
consumption.

The two operating platforms differ most significantly in their detection systems. The
SCOOT detection system, with its upstream detectors, assigns signal times based on link
entry traffic volume, limiting its ability to respond to changes in traffic entering and
exiting the link.

The COSMOS detection system, based on stopline detectors, assigns signal times based
on actual traffic volume passing through the stopline. This allows for effective response
even when there are vehicles entering and exiting the link, and enables the accumulation
of data on intersection circulating traffic volume.

Furthermore, by installing additional queue detectors and spillback prevention control
detectors, detailed operations such as queue length and link speed -calculations and
spillback prevention control are possible.
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Image 46 ‘ Comparison of detection systems
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3) Necessity and Improvement Measures for Operating Platform Integration

Signal control systems differ in operational characteristics and data items, including the
rules for exchanging data between the center and field control (communication protocols),
monitoring systems, and signal operation systems, depending on the operating platform.

Using different operating platforms necessitates the introduction of different operating
terminals and field systems. Therefore, a single, integrated operating system capable of
managing the entire city of Lima is necessary. Integration of operating platforms and
systems enables efficient signal control and monitoring, which in turn improves traffic flow
and optimizes signal operation.

Image 47 ‘ Conceptual diagram of the limitations of integrating different platforms
| |

Ay ]
TSC Center Syatem = x : 1L Center System
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Lima City has 1,633 signalized intersections, and integrating them all at once would be
excessively costly.

Therefore, to integrate the operating platforms, a standard protocol unique to Lima City
should be established and integrated in stages as follows:

O Step 1: Establish the proposed traffic signal control system and analyze the protocol
suitable for Lima City
O Step 2: Define the Lima City protocol and establish an integrated monitoring system
for Lima City
O Step 3: Phase-wise replacement and stabilization of the existing system with the Lima
City standard system.
- Replace outdated controllers at intersections adjacent to the new system area with
Lima City controllers.
- Relocate existing controllers to outdated controllers within the existing system area in
stages.

Image 48 Step-by-step integration plan for the Lima City operating platform
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3. Diagnosis and improvement plan for automatic enforcement system
A. Center-type automatic enforcement platform

Image 49 ‘ Summary of the Center-based Automated Enforcement Platform

The introduction of o systematic central automated enforcement platform
is pecessary fo implement the Lima City automated enforcament system

Korean case analysis and technology
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D Analysis and Technology of Korean Cases

The center-based automated enforcement platform is the fundamental system operating
in Korea. Within the Manned Speed Enforcement Center System (MSEC), the MSEC
automatically determines violations based on data collected from unmanned traffic
enforcement devices (e.g., unmanned speed cameras, section enforcement devices, etc.). It
is a core system that links violation data verification and inquiry, as well as subsequent
administrative actions and statistical processing.

D Key Functions of the Automated Enforcement Platform

O Enforcement Data Reception and Storage

- Real-time reception of violation video, license plate number, violation time, and other
data generated by unmanned enforcement devices (speed, red light violations, section
enforcement, etc.)

- Data integrity and security are maintained while being stored

O License Plate Recognition (LPR)

- Image processing-based license plate recognition

- Deep learning-based OCR technology is applied to recognize even blurry or slanted
license plates

O Automatically determines whether a traffic law is violated

- Automated violation judgment logic, including comparing the reference speed with
actual driving speed and determining whether a traffic signal has been violated.

- Built-in algorithms for various violation types, such as crossing stop lines and
exceeding the speed limit.

(O Automatic registration of traffic violation data

- For confirmed violations, information such as the type of violation, time of violation,
location, and vehicle number are registered in the database.

- Integration with the National Police Agency’s traffic fine system

QO Verification and search of traffic violation videos

- Interface provided for manual reviewers (video playback, zoom, annotation functions,
etc.)

- Correction and supplementation functions for inaccurate recognition

O Administrative Disposition Linkage
- Automatically link violations to fines or penalties
- Link to confirm violator addresses and print notices
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QO Statistics and Reporting Functions

- Various reports are provided, including daily/monthly/yearly enforcement status,
regional violation types, and time-based statistics.

- Reference material for policy analysis and additional enforcement equipment
installation.

(O System Integration and Security

- System integration with the National Police Agency, local governments, and the
Traffic Information Center (TOPIS) is possible.

- Logging, access control, and encryption are applied to all data.

@ Automated Enforcement Platform Configuration Diagram

Image 50 \ Automated Enforcement Platform Configuration Diagram
| |
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Source: Compiled data based on police specifications for unmanned traffic control equipment and the Road
Traffic Act
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@ Operation Method of the Seoul Metropolitan Government and National Police Agency
Automated Enforcement Platform

In Korea, the automated enforcement system is overseen by the National Police Agency,

jointly installed with local governments, and operated by the National Police Agency. In
Seoul, the Seoul Traffic Information Center (TOPIS) operates an automated enforcement
system in collaboration with the police, while the fine system is integrated and operated
by the National Police Agency.

Over 80-90% of all enforcement cases are processed automatically, with the remainder
being manually inspected. Furthermore, Al-based license plate recognition accuracy is
improving, and the burden on inspection personnel is gradually decreasing, leading to

increased inspection efficiency.

O Seoul TOPIS-linked automatic enforcement system

Table 33 | Seoul TOPIS-linked automatic enforcement system

Operatin . . . .

E,qencyg Seoul Traffic Information Center (TOPIS) + Seoul Metropolitan Police Agency
Equipment Over 1,300 devices, including unmanned speed cameras, section enforcement
operation devices. and red light detectors .

Equipment — District Office Enforcement Server — Seoul TOPIS — National
Data flow . .
Police_Agency. Enforcement Processing Svstem . . . _—

Function Automatic video collection, license plate recognition, violation determination,

video.review,. and. National Police Agency.integration

Linked system

National Police Agency Traffic Enforcement Processing System, Seoul
Enforcement Information Management System, Ministry of the Interior and
Safety. Vehicle. Information. Datahase

Use of statistics

Real—time enforcement information utilization — Analysis of congested areas and
estahlishment_of policy. foundations

Source: Compiled data based on police specifications for unmanned traffic control equipment and the Road

Traffic Act.

O Operation of the National Police Agency’s Automated Enforcement Platform

Table 34

\ Operation of the National Police Agency’s automated crackdown platform

Operating agency

National Police Agency Traffic Operations Division, Traffic Information
Management Division

Equipment Centralized enforcement platform connected to nationwide enforcement
Operation equipment
Enforcement Automatic collection of enforcement videos — LPR recognition — Violation
Processing determination. . Violation. registration

Video review

Review by traffic enforcement officers (operated by each city/provincial police
agency)

Administrative i Impose fines — File objections through the Citizens' Complaints Center —
Disposition Notification of results
Statistics Analysis of violation type/area/time period — Establishment of traffic safety
Utilization policies, promotion of prevention campaigns, etc.

'Source: Compiled data based on police specifications for unmanned traffic control equipment and the Roadl

Traffic Act
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@ System Operation Organization Structure

Looking at the system operation organization based on the Seoul Metropolitan
Government and the National Police Agency, the Seoul Traffic Information Center (TOPIS)
installs, operates, and maintains enforcement equipment. The Seoul Metropolitan Police
Agency reviews and assesses violation videos, then issues fines and notifications. This
entire process is managed through the National Police Agency’s Traffic Violation Platform,
a nationwide integrated enforcement platform.

Image 51 | System Operation Organization Structure
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Source: Compiled data based on police specifications for unmanned traffic control equipment and the Road
Traffic Act

Table 35 \ Organizational Roles by Function of the Automated Enforcement Platform

. Playback of violation videos, verification of license plate recognition results,
Inspection Interface . . . ..
manual corrections, violation determination, and storage
Inspection Responsible for the traffic divisions of each city/provincial police agency.
Organization Some_ operations_are_outsourced
System Management | Seoul City's TOPIS Information Operations Team manages computer systems
Organization and equipment contracts
Central Integrated i Linking the National Police Agency's fine system to the nationwide process
Processing of violations and_the issuance of notices

L |
Source: Compiled data based on police specifications for unmanned traffic control equipment and the Road
Traffic Act
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® Example of automatic enforcement platform screen functions

Image 52 ‘ Main automatic enforcement platform Ul (User Interface)
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Source: Compiled data based on police specifications for unmanned traffic control equipment and the Road
Traffic Act
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2) Improvement plans
Lima’s electronic ticketing system lacks an automated batch processing platform. Due to
the lack of a system, ticketing officers collect video and photos, then manually zoom in on
license plates and issue fines. Therefore, an automated ticketing platform should be
introduced through a gradual process of improvement, as outlined below.
@D Phase 1: Infrastructure and Equipment Modernization
(O Goal: Securing reliable enforcement data
O Improvements
- Replacing aging equipment and introducing high-resolution cameras
- Improving license plate recognition rates by introducing image recognition-based Al
Sensors
- Establishing a communications network (broadband, LTE) to stabilize data transmission
@ Phase 2: Establishing an automated enforcement platform
(O Goal: Automating the integrated management and processing of enforcement
information
O Improvements:
- Integrating data collection from each enforcement device into a central system
- Implement an automated workflow from violation detection — verification —
notification — complaint handling
- Establish a real-time linkage system with relevant agencies, including the traffic
police and the Road Administration
@ Step 3: Establish enforcement standards and systems
(O Goal: Securing public trust and strengthening the legal system.
O Improvements:
- Establish specific violation criteria and introduce Al-based accuracy verification
standards
- Legislate procedures for handling complaints and objections
- Establish standards for video masking (mosaicing) to protect privacy
@ Step 4: Big Data-Based Policy Integration
O Goal: Integrated utilization with traffic policies
O Improvements:
- Analyze risk areas and prioritize maintenance using enforcement data
- Relocate enforcement equipment to high-accident areas
- Publish analysis report linking with urban planning and traffic safety policies
® Step 5: Enhance Public Communication and Transparency
(O Goal: Ensure social acceptance and system sustainability
O Improvements:
- Establish an enforcement video disclosure system (After masking)
- Enable violation history checking and appeals through mobile app/web
- Introduction of a supplementary system for reporting illegal activities based on citizen
reports



2024 SEOUL ODA Challenge

“? 1

B. Integrated Standards for Control System Management

Image 53 \ Summary of Integrated Standards for Enforcement System Management

Policy develo ntis needed to establishintegrated standard
technology for the introduction of Lima's automated security system
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1 Analysis and description of Korean cases
D Relevant legal basis and organization

Pursuant to Article 4-2 of the Road Traffic Act (nstallation and Management of
Unmanned Traffic Enforcement Equipment), the Commissioner of the Metropolitan Police
Agency, the Chief of a Police Station, or a Mayor may install and manage unmanned
traffic enforcement equipment to record and verify violations of this Act.

Furthermore, pursuant to Article 147 (Delegation and Entrustment) of the Road Traffic
Act, the Commissioner of the Metropolitan Police Agency or the Chief of a Police Station
may delegate part of their duties to specialized traffic-related training or research
institutions, as prescribed by Presidential Decree.

In Korea, the National Police Agency (NPA) oversees the installation and operation of
automated enforcement systems. The Korea Road Traffic Authority, a subsidiary
organization, serves as the operational body, and the “Unmanned Enforcement System
Standard Specification® is established and managed by the NPA as a police standard.

The purpose of the standard specifications for automatic traffic enforcement systems is
to define the minimum specifications for installing and operating unmanned traffic
enforcement equipment. For any undefined portions, projects are being implemented in
accordance with the National Police Agency’s unmanned traffic enforcement equipment
purchase request form, etc. during the procurement bidding process.

Table 36 \ Road Traffic Act related to Korea’s automatic enforcement system

Legal Provisions Keywords Key Contents

@D The Commissioner of the Metropolitan/Provincial
Police Agency, the Chief of a Police Station, or

Article 4—2 the Mayor may install and manage unmanned
(Installation and . traffic enforcement equipment to record and
Subject for . . . .
Management of Installation and certify violations of this Act.
. i . .
Unmanned Traffic @ The standards for the installation and
Management .
Enforcement management of unmanned traffic enforcement
Equipment) equipment and other necessary matters shall be

prescribed by Ordinance of the Ministry of the
Interior and Safety.

@ The Commissioner of the Metropolitan/Provincial

Del ti to th . . . .
elegation 1o the Police Agency or the Chief of a Police Station

Article 147 of the Commissioner of the .
. . L. may entrust part of the duties delegated or
Road Traffic Act Metropolitan/Provinci
. . entrusted by the Mayor pursuant to Paragraph 1
(Delegation, al Police Agency or . . .
. to a traffic—related specialized educational
Entrustment, etc.) the Chief of a

institution or research institute, as prescribed by

Police Station . .
Presidential Decree.

L |
Source: Road Traffic Act of the Republic of Korea, effective December 27, 2024
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@ Analysis of Korean Standard Technology

The Korean “Police Specifications for Unmanned Traffic Enforcement Devices”
(Specification No.: Police-6310-98-0001-PA) was first enacted on September 2, 1998, and
was revised several times. The final revision was made on January 3, 2025, and is
scheduled for further revision in response to ongoing technological advancements and
changes in legal regulations. The enactment body is the National Police Agency, and the
Traffic Safety Division of the Public Safety and Traffic Bureau is responsible for this.

The Police Specifications for Unmanned Traffic Enforcement Devices are a crucial
document enacted to promote traffic safety and effectively manage compliance with traffic
laws. They contain numerous details, the main contents of which are as follows:

O Technical Specifications of the Device: Unmanned traffic enforcement devices include
high-resolution cameras, sensors, and automatic recognition systems. These technical
components enable license plate recognition, speed measurement, and traffic volume
analysis, enabling real-time detection and recording of traffic violations.

O Installation and Operation Standards: These systems should be strategically installed,
taking into account the characteristics of the city and roads, to ensure safe
enforcement without disrupting traffic flow. Operational standards include procedures
to ensure consistent operation of each device.

O Performance Testing and Testing: These tests include performance testing and testing
to ensure compliance with the specifications of unmanned traffic enforcement
equipment, including testing the accuracy and error rates of on-site unmanned traffic
enforcement equipment and systems, and durability testing.

O Data Standards and Communication Protocols: Includes information on the types of
data collected from field equipment, database formats, and communication protocols
for data transmission between the field and the center.

O Equipment Delivery and Labeling: Includes information on on-site equipment
installation standards, packaging standards for safe transport, examples of nameplates
for maintenance, and labeling methods.

The Police Specifications for Unmanned Traffic Enforcement Equipment comprehensively
consider these various factors and provide important standards for enhancing traffic safety
and compliance with regulations. With continued technological advancements, the
significance of these devices in modern traffic systems is expected to grow. The main
table of contents of the Police Specifications for Unmanned Traffic Enforcement
Equipment is as follows.
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Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-

0001-PA
| |

The purpose of this standard is to define the minimum standards for the
installation and operation of the National Police Agency's unmanned traffic
control equipment. Any matters not defined shall be governed by the
purchase request form of the ordering party, etc.

Table 37

» Definitions of terms applicable to the specifications for unmanned
traffic enforcement equipment

* Material standards and manufacturing guidelines for steel poles,
enclosures, and camera housings

I. Overview and Scope

* Functional and specification standards for fixed, mobile,

II. Unmanned Traffic vehicle—mounted, and drone—mounted unmanned traffic enforcement
Enforcement Equipment equipment
Specifications » Standards for device configuration and installation methods, functions

and specifications, installation and operation, and performance standards

e Standards for transmitting enforcement information to the center and
for storage/processing

» Standards for center functions, software functions, database
specifications, and communication protocols between local control
devices

» Standardized performance testing standards for unmanned traffic

enforcement equipment are presented.
» Speed accuracy, violation detection rates, license plate recognition
rates, and various error rates are presented.

II. Unmanned Traffic
Enforcement Equipment
Center Functions and
Specifications

IV. Unmanned Traffic
Enforcement Equipment
Performance Testing

* Conducted by an organization recognized by the Korea Road Traffic
V. Durability testing of Authority or the Korea Laboratory Accreditation Scheme (KOLAS) for
unmanned traffic unmanned traffic enforcement equipment standards

enforcement equipment * Conducted environmental, water resistance, vibration, electrical, and
optical tests

* Includes on-—site equipment installation standards, packaging standards
for safe transport, examples of nameplates for maintenance, and
labeling methods.

VI. Equipment Delivery
and Labeling

[Appendix 1]

Specifications for the * The registration checker is a system that frequently checks the
Mobile Speed Violation personal information of violating vehicles using image data. The
Enforcement Device system specifications are provided.

Registration. Checker
[Appendix 2]

Specifications and » Specifications and standards for the installation of traffic enforcement
Installation Methods for signs are provided for locations where unmanned traffic enforcement
Traffic Enforcement equipment is installed.

Signs

| |
Source: Korea Road Traffic Authority Traffic Safety and Research Data Room
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@ Key Standard Technologies for Field Equipment of Korea’s Automated Enforcement
System

O Device Configuration and Installation Method

- Unmanned traffic enforcement equipment detects vehicles in violation on-site,
collects enforcement data (violation, location, time, video, license plate number, etc.)
and transmits it to the central server.

- The Local Control unit is functionally composed of a vehicle detection unit, video
collection unit, central processing unit, communication unit, and power supply.
Additional units can be added as needed, allowing for a variety of configurations.

O Functions and Specifications by Component
- Local Control Unit (Central Processing Unit)

* The local control unit processes data collected from each device, controls each
component, and synchronizes time with the central time zone using real-time NTP
(Network Time Protocol).

* The video captured by the local control unit must be capable of visually identifying
drivers and vehicles in violation, regardless of weather or time zone.

Table 38 \ Characteristics and features of the number recognition module recognition part
[ ]
Classification Characteristics and Features of Recognition
* Region: City, Province, District, County Names
* Numbers (Serial Numbers)
Motorcycles . Ch e Symbols)
License 4 aracters (Usage Sym o§
Plate . License. Plates for All _Vehicles. Target
) * Region: City, Province Names
Information General * Numbers: Numbers (Vehicle Type Symbols, Serial Numbers
Vehicles » Characters (Usage Symbols): Non—commercial, commercial
 License Plates. for. All Vehicles. Target
License e Current License Plates (New and Old License Plates)
* Motorcycle License Plates, General Vehicle License Plates, and Special Vehicle
Plates . . .
Type License Plates Vehicle License Plates
ypA . » General military license plates (Army, Navy, Air Force, Navy, and Air Force)
Recognition . . . . .
Range * However, military license plates are generally included in the definition of abnormal
8 license.plates.
Recognition . . . .
'g . * Recognize license plates attached to the front or rear of a vehicle by photographing
Criteria .. . .
Scope them. * Minimum lane width for photographing: 3.2 m.

Note 1) Definition of license plate recognition rate: Based on normal license plates that can be
visually identified day or night.
— Number of vehicles detected / (Total number of vehicles in violation — Abnormal license

plates) X< 100

Note 2) Definition of license plate recognition error rate: Number of vehicles with misrecognized
license plates / Total number of recognized vehicles X 100

Note 3) Criteria for abnormal license plates:
— Diplomatic, military (normal license plates), temporary license plates
— Vehicles with completely bent license plates
=.License. nlates. obscured. by.physical factors. (e.g...attachment..of .auxiliary..materials)

I
Source: Police Specifications for Unmanned Traffic Control Equipment, Police-6310-98-0001-PA
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Table 39 \ Vehicle number recognition module specifications

Recognizable Vehicle Speedi * Recognizable from 0 to 250 km/h

Recognition Range « Entire vehicle license plate (both Korean and numbers)

ISource: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA

- Vehicle Detection Device
* The vehicle detection device measures the speed of a vehicle in violation and
transmits this information to the local control unit.
* In cases such as traffic signal violations and intersection traffic violations, it collects
traffic signal status information and transmits it to the local control unit.

Table 40 \ Speed Violation Detection Function Specifications

Measurable Speed |+ 5Km/h — 250Km/h

ISource: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA

- Video Collection Device

* The video collection device collects video to identify violating vehicles and drivers
based on vehicle detection signals transmitted from vehicle detection devices (or area
control devices). Additionally, it tracks vehicle movement paths when cracking down
on red lights or intersection traffic violations.

* The video collection device can crack down on more than one lane with a single
camera.

* A camera capable of capturing high-speed vehicles (up to 250 km/h) is used, and a
lens with zoom and reduction functions is used to adjust the shooting position when
necessary.

* Lighting devices for nighttime enforcement should use infrared light with a
wavelength of 700 nm or greater (with a 10% or less variability in radiation intensity)
to avoid obstructing drivers’ vision and guarantee a performance of at least 10
million cycles.

* The video collection device should capture images of the front or rear of the
vehicle, enabling automatic recognition of the vehicle (including the driver when
capturing the front, and passengers when capturing two-wheeled vehicles), a portion
of the road (at least 3.2 m away), and the license plate.

* Cameras used for video information processing devices must be products that have
passed the Security Function Test (TTA).

* When transmitting video information to the center, it is recommended to transmit it
at a minimum capacity of 5-600 kb.
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Communication Device

The communication device transmits enforcement video data and processed data on
violating vehicles to the center server and receives remote control information from
the center server.

The communication device between the center server and the regional control unit
consists of a terminal server, wired/wireless communication modems, and
communication-related software. It utilizes communication modules stipulated in
international standard communication protocols and uses wireless communication as
the primary communication network.

The communication device connects to the center server in accordance with the
National Police Agency’s security policy.

Power Supply

It is designed to allow for heat dissipation through natural ventilation and to operate
stably despite input and load fluctuations.

Provide a power switch, power indicator lamp, and terminals for measuring each DC
voltage.

Structure

The use of side posts is recommended, and installation is optional depending on the
conditions of the equipment installation site.

The structure must be designed and manufactured to facilitate maintenance, restrict
access, and provide lightning protection.

When installing equipment, it must be designed and manufactured to withstand its
own weight and external dynamic loads such as wind.

Steel structures must be made of galvanized steel pipe or equivalent materials.
Design standards vary depending on the installation environment. Therefore, design
data for all steel structures must be submitted to the ordering party upon delivery.
The structure shall be provided with a corrosion-resistant nameplate in an easily
identifiable location containing information on the date of installation, material,
intended use, etc.

Enclosure

The enclosure is designed and manufactured to safely secure internal devices and
block external impacts.

The enclosure must be waterproof and moisture-proof, with a special powder coating
to prevent scratches and rust, and must be protected against external electrical or
physical impacts.

The enclosure itself must be grounded using a grounding rod or grounding plate, and
grounding for communication devices must also be provided.

If a ventilator is installed, use a special filter to prevent dust from clogging the
vents.

Install a temperature sensor and a sensor that can detect the opening/closing of the
enclosure door. Collect data on its operation and transmit it to the central server.
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O Speed Enforcement Function and Performance Standards
- Speed Violation Enforcement Function
* Detects vehicles, measures speed, and enforces enforcement of speed violations.

Table 41 \ Speed violation enforcement performance standards

Less than 60
km/h

60 or more to
less than 80km/h

80 or more to
less than 100 km/h

More than 100
km/h

Speed
Speed Segtion
Maximum
Accuracy
Error
(Rate)

+3 km/h or less

+4 km/h or less

+5 km/h or less

+5% or less

Speeding Enforcement Error Rate

Less than 2%

Violation Enforcement Rate

80% or more

License Plate Recognition Error

Rate

Less than 2%

Violation Classification Rate

90% or more

Passing Vehicle License Plate
Recognition Rate

85% or more

Hardware Classification Rate

80% or more

¥ If a two—wheeled vehicle enforcement function is included, the performance standards for

violation. classification. rates.and_ safetv_helmet classification rates. must be met.

ISource: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA

- Signal Violation Enforcement Function
* This function detects traffic signal status and enforces the enforcement of traffic
signal violations. It also detects all vehicles (including two-wheeled vehicles) in the

enforcement lane.
* For intersections and single-lane roads, this function enforces left-turn and

straight-through signal violations,

enforces right-turn signal violations.
* Auxiliary images are acquired at equal time intervals from the stop line until the

vehicle passes the intersection.

and for right-turn-only lanes,

this function
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Table 42 | Performance standards for traffic signal violation crackdowns

Speed Less than 60 60 or more to 80 or more to More than 100
Section km/h less than 80km/h | less than 100 km/h km/h
Speed .
Maximum
Accuracy
Error +3 km/h or less i *£4 km/h or less +5 km/h or less +5% or less
(Rate)
Red Light Enforcement Error Rate 0%
Violation Classification Rate 90% or more
Violating Vehicle Enforcement Rate 80% or more
License Plate Recognition Error Rate 2% or less
Passing Vehicle License Plate
.. 85% or more
Recognition. Rate
Helmet Classification Rate 80% or more

% If a two—wheeled vehicle enforcement function is included, the performance standards for
violation. classification rates. and. safety_helmet classification rates must he met

ISource: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA

Section Speed Violation Enforcement Function

* Section speed violation enforcement is performed by installing equipment at the start

and end points of the section to be enforced, or by connecting branch equipment
from the center to enforce section speed violations simultaneously at both the start
and end points.

To enforce section speed violations, the system collects the passage time, point
speed, license plate recognition, vehicle video information, license plate video
information, and standard time synchronization status of all vehicles passing through
the start and end points. This function transmits the passing vehicle information to
the center server.

Section speed violation equipment must be synchronized in real time (in 5-second
increments) with the standard time of the video room (center). When the standard
time error is within the tolerance (1 second), section speed violation enforcement
data is generated and processed.

Table 43 \ Conditions for suspension of enforcement

Stop enforcement for
speed violations

time synchronization device is exceeded or time information cannot be
received

Source: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA
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Table 44 \ Section speed violation enforcement performance standards

Speed Speed Less than 60 or more to i 80 or more to More than
Accurac Section 60 km/h less than 80 less than 100 100 km/h .
Maximum Region/
y, +3 km/h or +4 km/h or +5 km/h or Center
(Point, Error +5% or less
. less less less
Section) (Rate)

Passing Vehicle License Plate
.. 85% or more
Recognition Rate

License Plate Recognition Error Rate Less than 2%
Point Speed Violation Enforcement Region
85% or more
Rate
Safety Helmet Classification Rate
80% or more
(Motorcyvcle))

Speeding Enforcement Error Rate
(When installed on highways)
Passing Vehicle License Plate

Matching Error Rate
Section Speed Violation Enforcement

Rate
% If a two—wheeled vehicle detection function is included, the performance standards for the

violation. detection. rate and safety helmet detection rate must _be met.
| |
Source: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA

Less than 2%

Less than 2% Center

95% or more
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@ Key Standard Technologies for Korea’s Automatic Traffic Control System Center
Functions and Specifications

O Center Functions and Specifications

The functions of the unmanned traffic enforcement equipment center can be broadly
divided into five categories: center equipment, database server, communication server,
operating terminal, and communication equipment. The functional standards are as follows:
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Tablo 45 Unmanned Traffic Enforcement Equipment Center Functions and
aole e .
Specifications

[

1. Center i+ The fixed unmanned traffic enforcement equipment center consists of a database
Equipment server, communication server, operating terminal device (computer), and
Configuration communication devices, ) . .

Storage and management of data transmitted from field equipment.
Management of IP addresses, IDs, and times of access to the DB server.
Installation of large—capacity auxiliary storage and implementation of data
2. DB Server .
. recovery functions.

Function . . . . .
Implementation of online communication and centralized management functions
while maintaining compatibility with existing products.

Open. architecture design_and online desi,czn/operation possihle, .
Time synchronization check (regular (more than twice a day) or irregular) and
reset function between field equipment and the center.

3 File transfer and message transmission functions.

’ . Remote booting function.

Communication . .. . ,

Automatic recognition of the surveillance system's IP address.

Server .

. Remote program download function.
Function

Remote login function.
Communication between field equipment installed at the starting and ending
points. during section_enforcement. Single communication line connection

4. Operating

The operating terminal reads data from the DB server to monitor and control the
status of on—site equipment, manage violating vehicles, search for vehicle
registrations, analyze traffic characteristics and perform statistical searches,
process the destruction of data past its retention period, perform various
conditional searches, manage the system, manage local controllers, and manage
basic data.

terminal Violating vehicle management functions, including date/time/location, vehicle
functions number, violation details, and violation videos.
Monitoring and control of local devices(detectors/controllers/traffic lights)
Vehicle registration search functions, including those for general vehicles and
special vehicles.
Traffic characteristic analysis and statistical processing functions, including
time—based. traffic_volume_and average driving speed_ in_enforcement lanes.
The data transmission network between the central device and on—site
enforcement equipment utilizes existing public networks (PSTN/ISDN), dedicated
5. networks, UTIS networks, and wireless communications (CDMA, WiBro, etc.).
Communication The transmission speed must be 56K bps or higher to transmit compressed
equipment video files.
functions and The communication protocol is based on international standards. Compliance with
specifications protocols and other standards must be ensured, ensuring compatibility with future

system additions. TCP/IP communication must be possible between on—site
surveillance. equipment..and._center. equipment,

Source: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA
O Center S/W Function

The unmanned traffic control equipment center software must be manufactured to

accommodate the functions and specifications listed in the table below.
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Table 46

Functions and specifications of the central processing unit of the unmanned

traffic control equipment center

DB
Server

» Database management, including information on violating vehicles,
video information, area control device information, status
information, traffic information, and statistics

» Vehicles violating both point and section speeds simultaneously,
including heavy violations vehicle extraction

e Integration with personal information—related DB encryption
solutions

* SQL monitoring solution

» Self—diagnosis and supplementation programs

» Data backup (internal, external)

* Operating
system: UNIX

» Database:
RDBMS

Communic
ation
Server

* Processing of violating vehicle information

* Video data management

* Vehicle registration inquiry processing

* Processing of area control device status information

* Processing of passing vehicles, traffic information, video
information, time synchronization, etc.

* Control information processing and all communication processing

» Process and system management (operation management and
control)

* Operating
system: UNIX

Operation
Terminal

» Management of violating vehicles (area code, date, time, vehicle
number, owner, vehicle type, etc.)

* Vehicle registration inquiry management

* Management of traffic information and statistics

* Monitoring of traffic light status of red light violation devices

» Section speed violations Management of requested information,
including vehicle passing points and time information for
enforcement equipment.

» Area control device configuration and control (monitoring)

» User management

* Operational terminal system maintenance

» Communication server management (memory, disk, and process
monitoring)

» Communication server process distribution/operation management

* Operating
system:
Windows

Source: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA
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(O Center DB Specifications

- Unmanned Traffic Enforcement Device Center DB Data Format
The table list for the unmanned traffic enforcement device (speed violations, signal

violations, section speed violations, intersection traffic violations, etc.) database is as

follows.

Table 47 | List of data tables in the database

Violation Information Master Table Change

Violation Information Master Table (including
vehicle registration. information) History
Violation Information Master Table Deleted for 5
Years

Violation Information Master Table Filter History
Controller—Specific Notification Serial Number
Table
Zip Code Master Table

Controller Violation Location Table

Controller Violation Address Table
Virtual Controller Information Master Table
Change_ History,

Virtual Controller Information Master Table
Virtual Controller—Controller Matching Virtual Controller—Controller Matching Master
Master. Table Tahle_Change History.
Virtual Controller Point Violation Information Virtual Controller Section Violation Information
Table Table
Virtual Controller Point Passage Information Virtual Controller Section Passage Information
Table Table
Virtual Controller Initial Status Information Table Virtual Controller Initial IP Status Table
Virtual Controller Point Status Information Table
Virtual Controller Visual Status Table

Virtual Controller Initial Lane Information Table

Virtual Controller Traffic Status Table
Virtual Controller Video Status Table Virtual Controller Detection Status Table
Virtual Controller Point Status Table Virtual Controller Group Management Table
System Environment Configuration Master Table Parameter Management Table
Controller Information Master Controller Information Master Change History
Controller Status Information Controller Traffic Information
Controller Screen Information Controller Company Information
Jurisdiction Police Station Master Table Jurisdiction Police Station Master Backup Table
Holiday Management Table Vacation Management Table
Violation Statistics by Controller Violation Statistics by Police Station
Violation Statistics stfﬂ!u;l:il)on Location (School Violation Statistics by Excessive Speed
Operator Management Master Table Operator Screen Configuration Table
Operator Screen Permission Table Screen Management Table
Permission Management Table Up/Down Task Management Table
Up/Down Path Management Table Up/Down File Management Table
Up/Down File Detail Information Table Server Management Table
Server Task Management Table Server Task Configuration Management Table
Server Memory Status Table Server Disk Status Table

Server Task Status Table

|
Source: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA



2024 SEOUL ODA Challenge

“?SEOUE- L

- Unmanned Traffic Enforcement Equipment Center ERD

Image 54 | Unmanned Traffic Enforcement Equipment Standard Software ERD 1

fih

Source: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA
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Image 55 | Unmanned Traffic Enforcement Equipment Standard Software ERD 2
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O Communication Protocols between Regional Control Units

The communication protocol of the central processing unit’s communication software
utilizes TCP/IP communication to store violation information and violation images received
from the regional control unit (on-site) in a database and hard disk, and to transmit
control commands to the regional control unit.

Image 56 ‘ Connections and communication ports
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2) Improvement Plan

Lima, Peru, currently operates an automated traffic enforcement system under the
“Electronic Enforcement Team,” a subsidiary of the General Directorate of Traffic
Management (GMU). A law on enforcement was enacted in 2009, and in 2014, road
enforcement was handled by the police, while electronic enforcement was administered by
the city hall.

Lima’s electronic enforcement system references data from RENIEC? and SUNARP3
and then sends it to SAT (Servicio de Administracion Tributaria): the Tax Administration
Service. Due to the lack of existing equipment and systems, enforcement officers manually
collect video and photos, zoom in on license plates, and then issue fines.

Lima’s automated speed enforcement system operates in three ways:

O LIMA REPORTA APP (platform connection available)

- Connects to the Lima City Hall platform. Upload footage of violations (inspectors
only). After vehicle data is verified, fines are assessed.

O CINEMOMETROS (platform connection available)

- Violation roads are selected, enforcement equipment is installed, the violating vehicle
is detected, and the footage is uploaded to the platform of the speed enforcement
vehicle, after which fines are assessed.

(O CCTV (platform connection not available)

- Because an automated license plate enforcement system has not been established,
fines are issued after manual verification.

Given the current state of Lima’s automated enforcement system, the most urgent issues
are: first, organizational integration; second, establishing standardized specifications to
introduce field equipment exceeding basic performance and establishing a center for
automated enforcement system integration.

Looking at the Korean case, automated enforcement system specifications provide
standards for functionality and performance, and provide field equipment and center
specifications to facilitate the adoption of various technologies. To implement Lima’s
automated enforcement system standard technology, the following provisions should be
established:

(D Designation of a Dedicated Agency for the Development and Management of
Standard Specifications

(O Since the Peruvian National Police (PNP) holds enforcement authority, legal and
institutional reforms are necessary, focusing on the police organization, to develop
standard specifications.

O Through consultation between the Peruvian National Police and the City of Lima, an
integrated system that incorporates existing systems should be developed to establish
an integrated center for automated enforcement systems.

2) RENIEC (Registro Nacional de Identificacion y Estado Civil) : Peru’s National Identity and Citizen Registration System
3) SUNARP (Superintendencia Nacional de los Registros Publicos) : the National Supervisory Authority for Public Registrations
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@ Developing standard specifications for the optimal automated enforcement system in
Lima is necessary

O Developing standard specifications is necessary to introduce and operate an integrated
and consistent system.

O Developing standard specifications is necessary for three systems: speed enforcement,
red light enforcement, and zone speed enforcement.

(O Since the Peruvian National Police (PNP) holds enforcement authority, legal and
institutional reforms are necessary, focusing on the police organization, to develop
standard specifications.

O Establishing a standard specification that is feasible and sustainable for the city of
Lima, including:
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Table 4 Draft Standard Specifications for the Optimal Automatic Traffic Control
aple
System in Lima City

* Materials and Manufacturing Guidelines
Unmanned Traffic * General Performance and Appearance
Enforcement Field * Device Configuration and Installation Method

Equipment Functions ¢ Functions and Specifications for Each Component
and Specifications * Field Installation and Operation Standards

» Performance Standards by Enforcement Function

* Center Equipment Configuration, DB Server, Communication Server,
Operation Terminal, and Communication Equipment Functions and
Specifications

» Center Software Functions

Center DB Specifications

» Communication Protocols between Regional Control Devices

Unmanned Traffic
Enforcement
Equipment Center
Functions and

Specifications

» Speed Accuracy
Violator Enforcement Rate

Passing Vehicle License Plate Recognition Rate
License Plate Recognition Error Rate

* System
Unmanned Traffic * Red Light Enforcement Error Rate
Enforcement * Speed Enforcement Error Rate
Equipment Performance ! ¢ Violation Classification Rate
Test * Image Matching Rate

Passing Vehicle License Plate Matching Error Rate
Section Speed Enforcement Rate

* Point Speed Enforcement Rate

* Time Error

« Safety Helmet Classification Rate

Unmanned Traffic

Enforcement » Appearance inspection, functionality, environmental testing, water
Equipment Durability resistance testing, vibration, electrical, and optical testing
Test
Other * Equipment delivery method and nameplate marking method

» Traffic enforcement sign specifications and installation method

C. Enforcement Process
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Image 57 ‘ Summary of the Enforcement Process
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1 Korean Case Study

In Korea, the automated traffic enforcement process is automated, with the exception of
some inspection work, by field equipment (unmanned traffic enforcement systems,
unmanned enforcement cameras, etc.) and the automated enforcement platform, a central
system.

This system automatically detects vehicles violating traffic laws, collects evidence, and
links it to administrative actions (such as fines). The following describes the typical
enforcement process of Korea’s automated enforcement system step by step.

@ Automatic Violation Detection
O Installation of Enforcement Equipment: Unmanned cameras (fixed/mobile, etc.) are
installed on roads to detect violations such as red light violations, speeding violations,
crossing the center line, and bus lane violations.
O Automatic Detection
- Speed Violation: Automatically captures vehicle speeds exceeding the speed limit.
- Red Light Violation: Automatically captures vehicles entering an intersection at a red
light.
- Lane Violation: Captures vehicles using bus lanes and other areas.

@ Violation Video and Photo Collection

(O High-resolution cameras automatically capture vehicle front/rear license plates, lane
locations, and the time of violation.

O Typically, 2-3 images and 5-10 seconds of video are stored.

@ Data Transmission and Storage

O Captured videos/images are transmitted to the center system (automated enforcement
platform).

O Metadata such as date, time, location (GPS or device ID), and vehicle number are
included.

@ Automated Reading and AI Analysis

O Automatic license plate recognition (OCR) and violation judgment algorithms (e.g.,
Al-based) are applied.

O If accuracy is below a certain level or uncertain, the violation is classified as a manual
reading.

® Manual Inspection (Review by Reader)

O If the violation is unclear, a professional reader will review the video and photos.

O If the license plate number is incorrect, reflective, or blurry, the video will be
discarded.

O Final determination of violation status will be made.
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® Linkage to administrative action

O After a violation is confirmed, vehicle registration information will be checked —
Ownership will be confirmed.

O Advance notice of fines will be issued.

O A fine notice will be issued after the explanation deadline.

O If payment is not made, a reminder will be issued — Payment will be processed as
delinquent.

@ Data Storage and Retention

O Violation videos and interpretation results are stored on the server for a specified
period (e.g., 3 months to 1 year).

(O Can be used for civil complaint response, administrative litigation, etc.

Statistics and Policy Alignment
(O Violation Analysis by Time and Location
O Utilization in Traffic Policy Development at Accident-Prone Locations

Table 49 \ Summary of key features of the enforcement process

Detection Items * Speeding, red light violations, center line crossings, lane violations, etc.

Equipment « Fixed/mobile unmanned surveillance cameras, video analysis server

« Traffic Enforcement Center, city/provincial government traffic divisions, or

Processing Agenc . .
§ fAsency the National Police Agency

Technology * Al—based violation detection, automatic license plate recognition (ANPR)

Security ¢ Encrypted data transmission and storage, personal information masking

| |
Source: Unmanned Traffic Control Equipment Police Specifications, Police-6310-98-0001-PA

Image 58 | Korea’s automated enforcement process

&%ﬁ“ﬁé}

| |
Source: Unmanned Traffic Control Equipment Compiled data based on police specifications for

unmanned traffic control equipment and the Road Traffic Act.
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2) Improvement Plan

Lima, Peru’s automated enforcement system operates in three ways. Currently, all
automated enforcement processes have one thing in common: personnel manually verify
vehicle data and then issue fines. By adopting Korea’s system, the entire process, from
enforcement to fine issuance and traffic policy implementation, should be automated for
efficient operation.

@ Legal/Institutional Aspects

O Legislation Reform: Enact and revise traffic laws and ordinances that clearly define
the legal basis for unmanned enforcement systems. — For example, include provisions
on the evidentiary value of electronic enforcement data.

(O Regulations on Violation Notification and Appeal Procedures: Standardize the timing
and method of notification to violators and appeal procedures.

O Strengthen data utilization regulations: Clarify standards for the storage, use, and
disposal of collected video and vehicle information.

@ Organizational Aspects

O Establishment of a Dedicated Organization: Establish a “Smart Enforcement Team®
under the Lima City or National Police Agency — Responsible for policy planning,
operational management, and civil complaint response.

O Establishment of an Inter-Agency Collaboration System: Establishment of a division of
labor and real-time information sharing system among the Lima City Traffic Unit
(ATU), local governments, and the police.

O Strengthening the Integrated Control Center: Strengthening the Urban Traffic Control
Center to integrate and analyze unmanned enforcement video and data.

@ Equipment Introduction

QO Introduction of Intelligent Enforcement Equipment: Introduction of Korean-style
Al-based multi-function cameras that automatically recognize speeding, red light
violations, lane violations, and center line crossings.

O High-resolution Image Processing Device: Introduction of high-sensitivity IR cameras
and license plate recognition systems(LPR).

O Cloud-based Storage and Analysis Infrastructure: Improved cloud storage of
enforcement videos and data and real-time analysis.

@ Operational Management

O Real-time Data Linkage: Real-time linkage between the enforcement system, traffic
signal control system, and urban traffic information system.

O Enforcement Process Automation: Violation — Video Verification — Vehicle
Identification — Notification — Fine Imposition — Collection.

(O Establish an operational performance monitoring system: Periodically evaluate and
disclose operational performance, including enforcement efficiency and violation
reduction rates, based on key performance indicators (KPIs).

O Increase public awareness and acceptance: Spread awareness of the legitimacy and
effectiveness of unmanned enforcement through public campaigns and education.
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D. Definition of selection of effectiveness indicators before and after
enforcement

Summary of definitions for selecting pre- and post-enforcement

Image 59 . .
effectiveness indicators
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of Lima City's automated traffic control system

Korean case study
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1 Korean Case Study

In Korea, effectiveness analyses are being conducted using the Accident Risk Index
(ARD, which is calculated based on traffic accident data, to establish a basis for expanding
and relocating unmanned traffic enforcement equipment and to assess the effectiveness of
newly installed equipment.

The Accident Risk Index (ARD, used as an indicator for analyzing the effectiveness of
unmanned traffic enforcement equipment, is calculated by squaring the KSI (Killed or
Seriously Injured) and the number of traffic accidents, taking the square root of the result,
and dividing by year. The results can be displayed by region, road type, or road type,
depending on the analysis purpose.

\/KS]2 + ‘vmberof accidents® | year

- KSI (Killed or Seriously Injured: Representative indicator of accident severity): Number
of deaths + number of serious injuries
- Number of accidents: Number of accidents resulting in casualties

However, conducting an effectiveness analysis based on traffic accident data requires
securing traffic accident data from at least three or five years before and after the
installation of unmanned traffic enforcement equipment, which is considerably
time-consuming. Furthermore, this requires a legal basis and organization for managing the
effectiveness analysis and traffic accident data.

In Korea, the Korea Road Traffic Authority, an agency under the National Police
Agency, manages the effectiveness analysis of unmanned traffic enforcement equipment
and the Traffic Accident Analysis System (TAAS) based on the following legal basis.

O Legal Basis for the Effectiveness Analysis of Unmanned Traffic Enforcement
Equipment

- Article 4-2 of the Road Traffic Act (nstallation and Management of Unmanned
Traffic Enforcement Equipment)

- Article 147 of the Road Traffic Act (Delegation and Entrustment, etc.)

O Legal Basis for the Operation of the Traffic Accident Analysis System (TAAS)

- Article 52 of the Road Traffic Safety Act (Establishment of a Road Traffic Safety
Information Management System, etc.)

- Article 59 of the Road Traffic Safety Act (Delegation of Authority and Entrustment of
Duties)

To analyze the effectiveness of unmanned traffic enforcement equipment, long-term
traffic accident data collection and management are necessary. In Korea, this is
accomplished through the Korea Road Traffic Authority’s Traffic Accident Analysis System
(TASS).
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The TASS promotes efficient traffic safety measures through the integrated management
and unification of traffic accident information and identifies the total national traffic
accident volume, including the scale of accidents not reported to the police. It collects
traffic accident data currently managed and distributed by the National Police Agency,
insurance companies, and mutual aid associations, builds a database, and analyzes it. The
results are then shared with the government, local governments, relevant organizations,
academia, and the public through the Traffic Accident Analysis System (TAAS).

Image 60 | Traffic Accident Analysis System (TAAS) structure
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Source: Korea Road Traffic Authority Traffic Accident Analysis System website (https://taas.koroad.or.kr/)

Table 50 | Traffic Accident Statistics Key Service Contents

Traffic » Population and number of registered vehicles by city/province,
Conditions number of driver's license holders, etc.
Traffic Accident ; « Traffic accident trends by major category over the past 10
Trends years
General Traffic i * By time, day of the week, month, accident type, city/province,
Accidents city/county/district, etc.

. . * By age group, number of years of license, violation of laws and
Driver Accidents . .
regulations, alcohol consumption, etc.

Statistical . . .
. Vehicles * By vehicle type, vehicle use, etc.
Information
Roads and * By road type, road shape, road alignment, weather conditions,
Environment etc.
e Fatal accidents, major accidents, drunk driving accidents,
By sector . . . . . . .
accidents involving the elderly, accidents involving children, etc.
. * By age group, gender, occupant status, use of protective
Casualties .
equipment, etc.
Foreign Traffic i+ Comparison of fatalities per 100,000 people and per 10,000
Accidents vehicles
Traffic Safety | By city/county/district nationwide Traffic Accident Safety Index,
Other Indicators Estimation and Assessment of Road Traffic Accident Costs
Information e Traffic Accident Statistical Analysis, Traffic Safety Index,

Statistical Report Comparison of Traffic Accidents in OECD Member Countries

Source: Korea Road Traffic Authority Traffic Accident Analysis System website (https://taas.koroad.or.kr/)
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2) Improvement Measures

To select the effectiveness indicators for Lima, Peru’s automated enforcement system,
an organization responsible for effectiveness analysis must be established through
organizational and institutional restructuring. Furthermore, traffic accident statistics, the
foundational data for effectiveness analysis, must first be prepared.

However, calculating the Traffic Accident Risk Index (ARD, an indicator of the
effectiveness of the automated enforcement system, requires long-term traffic accident
data. Therefore, this study presents two indicators: short-term effectiveness indicators
after system implementation, before traffic accident data is accumulated, and long-term
effectiveness indicators after traffic accident data is accumulated.

(@D Organization and System Improvement

O Legal Basis and Organizational Structure for the Dedicated Agency for Effectiveness
Indicator Analysis

O Legal Basis and Organizational Structure for the Establishment of a Traffic Accident
Analysis System

(O Peruvian National Police or the Metropolitan Traffic Management Office (GMU), a
traffic agency under the City of Lima

@ Selection of Effectiveness Indicators for the Automated Traffic Enforcement System
O Short-term Effectiveness Indicators Before the Establishment of the Traffic Accident
Analysis System
- Short-term Comparative Analysis of the Number of Accidents, Number of Fatalities,
Number of Injured Persons, and Type of Accident (V-V, V-P, etc))
- Comparative Analysis Before and After the Automated Traffic Enforcement System
(including Testbed) Installation
O Effectiveness Indicators after Establishing a Traffic Accident Analysis System
- Utilizing Traffic Accident Statistics Data to Develop the Traffic Accident Risk Index
(ARD
- The KSI (Killed or Serious Injuries) and the number of traffic accidents, which
represent the severity of traffic accidents, are squared, added together, and then the
square root is taken and divided by year. The resulting values can be displayed by
region, road type, or road shape, depending on the purpose of the analysis.

\/KS]2 + 'l/mberofaccidemfs'2 /year

* KSI (Killed or Seriously Injured): Number of deaths + number of serious injuries
* Number of accidents: Number of accidents resulting in casualties
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E. Violator Behavior Correction Manual and Program Advisory

Image 61 \ Violator behavior correction manual and program advisory summary
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1) Analysis of the Korean Case
Korea’s traffic violation program provides mandatory training for drivers whose licenses
have been suspended or revoked due to drunk driving or other violations, including those
caught by automated ticketing systems. Depending on the violation, penalty points are
assessed, which can lead to license suspension or revocation.

The primary goal of this training is to prevent traffic accidents and foster safe driving
habits. In Korea, this program is called Special Traffic Safety Education, and it is
systematically operated, encompassing various courses, by designating traffic safety
education institutions under Article 74 of the Road Traffic Act.

@ Traffic Violator Penalty Point System

The penalty point system is used to suspend or revoke a driver’s license for various
reasons, including traffic violations and traffic accidents. “Penalty points® are assigned
based on the severity of the violation and the extent of the damage caused, and are used
as the basis for administrative sanctions.

O License Revocation Due to Excessive Penalty Points or Accumulated Points

- If the penalty points for a single violation or accident, or the annual accumulated
points, reach the penalty points or accumulated points listed in the table below, the
driver’s license will be revoked.

Table &1 Criteria for license cancellation due to exceeding penalty points or
aole
accumulated points

Period Penalty points or accumulated points
1 year 121 points or more
2 years 201 points or more
3 years 271 points or more

+ Management of accumulated points: Penalty points for violations of laws or traffic accidents are
managed by accumulating all penalty points from the past three years based on the date of the
violation or accident to which the administrative disposition standard is to be applied.

« Expiration of penalty points due to passage of a no-violation or accident period: If the penalty
points are less than 40, the penalty points will be extinguished when one year has passed without
a.violation or. accident since the. date of the last violation or. accident

| |
Source: Enforcement Regulations of the Road Traffic Act [Appendix 28] Driver’s License

Cancellation/Suspension Criteria <Revised December 12, 2024>

QO License suspension due to exceeding penalty points or disciplinary penalty points

- Driver’s license suspension is determined and enforced when the penalty points or
disciplinary penalty points due to a single violation or accident exceed 40 points. In
principle, 1 point is counted as 1 day.
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Table 52 | Individual criteria for license cancellation

Causing a traffic accident

o . . * Causing death or injury in a traffic accident and failing to
1 and failing to provide first

provide first aid

ad « Causing death or injury in a traffic accident while driving over
the intoxication limit (blood alcohol concentration of 0.03% or
higher)
* Driving while intoxicated with a blood alcohol concentration of
2 Driving while intoxicated 0.08% or higher
* Driving while intoxicated with a blood alcohol concentration of
0.03% or higher or failing to take a blood alcohol
concentration test and then driving again while intoxicated
with.a. blood. alcohol concentration of 0.03%..or higher
* Driving while intoxicated or failing to take a blood alcohol
3 Refusing to take a blood concentration test by a police officer despite there being
alcohol concentration test reasonable grounds to believe that the driver was driving
while intoxicated
Lending a driver's license i< Fraudulently using a license If a driver's license is lent to
4 to another person for the another person for the purpose of use.
purpose of fraudulently e If a license holder borrows and uses another person's license
using the license for the purpose of fraudulent use.

* A person with a mental illness or epilepsy who may pose a
traffic hazard or obstacle and falls under Article 42, Paragraph
1 of the Act.

e A person who is blind (in the case of a person who is blind
in only one eye, the holder is limited to a large—size or
special license among Class 1 driver's licenses).

e A person who is deaf (in the case of a person who is blind in
only one eye, the holder is limited to a large—size or special
license among Class 1 driver's licenses).

« A person who has lost the elbow joints or above in both arms
or is completely unable to use both arms. However, this does
not apply to those who can drive normally using a vehicle
manufactured appropriately for the degree of their physical
disability.

« A person who cannot sit due to a physical disability in the
legs, head, spine, or other areas.

« A person who is addicted to narcotics, marijuana, psychotropic
drugs, or alcohol, which may cause traffic hazards and
obstacles, and who falls under Article 42, Paragraph 3 of the

Act
* Driving a vehicle under the influence of drugs (narcotics,

Driving a vehicle under mar.ijuan.a, psthotropic drugs, and hallucinogenic substances as
6 the influence of drugs defined in Article 11 of the Enforcement Decree of the
Chemical Substances Control Act) that may render normal

driving impossible.

Arrested for joint dangerous conduct in violation of Article 46,

Paragraph 1 of the Act.

* When arrested for reckless driving in violation of Article
46—3 of the Act.

« When driving at a speed exceeding 100 km/h (100 km/h)

6—4 : Speeding above the maximum speed limit three or more times in

violation of Article 17, Paragraph 3 of the Act.

5 Disqualifications

6—2 i Joint Dangerous Conduct

6—3 i Reckless Driving
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Failing the Regular . . .
. & g ¢ When failing the Regular Aptitude Test or not taking the
Aptitude Test or the . .
7 . aptitude test for more than one year from the day following
Period for the Regular the expiration of the aptitude test period
Aptitude Test has Elapsed b P b ’
Failing the Rolling
3 Aptitude Test or the « When failing the Rolling Aptitude Test or the Period for the
Period for the Rolling Rolling Aptitude Test has Elapsed
Aptitude Test has Elapsed
9 Delete <2011.12.9>
Driving During the Period
10 of Administrative e Driving during the period of administrative disposition for a
Disposition for a Driver's driver's license
License
¢ Obtaining a driver's license through false or fraudulent means
¢ Obtaining a driver's license through a person who is ineligible
Obtaining a driver's for a driver's license due to a disqualification under Article 82
11 : license through false or of the Act
fraudulent means « When it is discovered that a driver's license or a certificate in
lieu of a driver's license was issued during the period of
suspension_ of the driver's license
Driving a vehicle without . . . . .
. g . e Driving a vehicle (excluding two—wheeled vehicles) that is not
registration or a . . . .
12 . registered or has not received a temporary operating permit
temporary operating .
. pursuant to the Automobile Management Act
permit.. . .
Committing special bodily
19— harm, etc. under the « Committing special bodily harm, special assault, special
9 Criminal Act using a intimidation, or special destruction under the Criminal Act
vehicle (retaliatory using a vehicle and being arrested
driving)
13 i Deleted <2018. 9. 28.>
14 i Deleted <2018. 9. 28.>
When taking the driver's « When a person with a driver's license takes the driver's
15 i license test for someone license test with the intention of having another person pass
else unfairly,
When a driver assaults a .. . . . .
. . . « When a criminal case is filed for assaulting a police officer
16 : police officer conducting a . . .. ..
conducting a crackdown or a city, county, or district official
crackdown
* Cases where there was a reason for cancellation of a learner's
Cases where there was a license prior to obtaining a Class 1 Ordinary or Class 2
17 ireason for cancellation of Ordinary license (including cases where a Class 1 Ordinary or
a learner's license Class 2 Ordinary license was obtained while cancellation
procedures for a learner's license were in Dro,qress). .
¢ Cases where a vehicle with a drunk driving prevention device
installed is driven without registering it with the
city/provincial police agency in violation of Article 50—3,
If a driver with a Paragraph 1 of the Act
conditional driver's license : * Cases where a vehicle without a drunk driving prevention
18 requiring installation of a device installed or with a drunk driving prevention device
drunk driving prevention installed that does not meet the installation standards is driven
device violates the in violation of Article 50—3, Paragraph 3 of the Act
compliance requirements * Cases where a vehicle is driven knowing that the drunk
driving prevention device has been dismantled, manipulated, or
otherwise rendered ineffective in violation of Article 50—3,
Paragranh. 4. .of the Act
L 1
Source: Enforcement Regulations of the Road Traffic Act [Appendix 28] Driver’'s License
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Cancellation/Suspension Criteria <Revised December 12, 2024>
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Table 53 | Individual criteria for license suspension

1. Speeding (over 100 km/h)

2. Driving exceeding the intoxication limit (blood alcohol concentration of 0.03% or more

100
but less than 0.08%)
2—2. Being booked for special bodily harm, etc. (retaliatory driving) under the Criminal
Act using a motor vehicle, etc.
3. Speeding (over 80 km/h but under 100 km/h) 80
3—2. Speeding (over 60 km/h but under 80 km/h) 60
4. Failure to comply with stop/parking violations (limited to cases where a person
belonging to a group or a large group fails to comply with three or more movement
orders from a police officer and obstructs traffic)
4—2. Being booked for joint dangerous conduct
4—3. When a criminal charge is filed for reckless driving
5. Violation of safe driving obligations (limited to cases where a member of a group or a
large group fails to follow a police officer's safe driving instructions three or more 40
times and drives at a speed or in a manner that endangers or obstructs others)
6. Driving while neglecting to allow passengers to cause a disturbance inside the vehicle
7. When a judgment has not been received within 60 days of the expiration of the
attendance period or fine payment period
8. Violation of traffic division (limited to crossing the center line)
9. Speeding (over 40 km/h but under 60 km/h)
10. Violation of railroad crossing rules
10—2. Violation of roundabout traffic rules (limited to violation of traffic direction)
10—3. Violation of special protection for children's school buses 30

10—4. Violation of the driver's duty as a school bus driver (excluding drivers who fail to
require seat belts)

11. Driving on the shoulder of a highway or a dedicated automobile road

12. Violation of the duty to drive in a dedicated bus lane or high—occupancy vehicle lane
on a highway

13. Violation of the duty to present a driver's license or other identification or failure to
respond to police officers' questions to confirm the driver's identity
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14. Violation of signals and directions

15. Speeding (over 20 km/h but under 40 km/h)

15—2. Speeding (limited to exceeding the speed limit by 20 km/h or less between 8:00
am and 8:00 pm within a school zone)

16. Violation of the overtaking prohibition period and location 15
16—2. Violation of loading limits or load fall prevention violation
17. Using a mobile phone while driving
17—2. Displaying video in a visible location while driving
17—3. Operating a video display device while driving
18. Violation of prohibition on driving a vehicle without a tachograph, etc.
19. Deleted <2014.12.31.>
20. Violation of traffic division (crossing the sidewalk, violating the sidewalk crossing
method)
21. Violation of lane compliance obligation, violation of designated lane usage (including
lane changes in prohibited lane changing areas)
22. Violation of exclusive lane usage on general roads
23. Failure to maintain a safe distance (including violation of lane changing method)
24. Violation of overtaking method
25. Failure to protect pedestrians (including violation of stop line) 10
26. Violation of fall prevention measures for passengers or those getting on or off the
vehicle
27. Violation of safe driving obligations
28. Obstruction of vehicle traffic due to road arguing or fighting
29. Violation of compliance requirements for driver of autonomous vehicles
30. Throwing or firing stones, glass bottles, pieces of metal, or other objects that may
damage people or vehicles on the road
31. Violating the safety of a person driving on the road The act of throwing objects out
of a car
| |
Source: Enforcement Regulations of the Road Traffic Act [Appendix 28] Driver’s License

Cancellation/Suspension Criteria <Revised December 12, 2024>
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@ Traffic Violator Behavior Correction Program Curriculum and Content

O Curriculum and Content
- Driver’s License Penalty Point Reduction Course
* This program is designed for drivers with less than 40 penalty points. This program
allows for point reduction through 4 hours of training.
* Penalty Point Reduction Training (4 hours): Required for drivers with less than 40
penalty points (once a year)
- Drunk Driving Course
* This course is designed for drivers caught drunk driving. It focuses on the dangers of
drunk driving and the legal consequences.
* Drunk Driving Training 1, 2, and 3: After midnight on May 31, 2012, classified by
number of drunk driving arrests within the past five years.
- Drunk Driving Training 1: 12 hours (4 hours x 3 sessions)
- Drunk Driving Training 2: 16 hours (4 hours x 4 sessions)
- Drunk Driving Training 3: 48 hours (4 hours x 12 sessions)
- Course for Drivers with Suspensions/Revocations Other Than DUI
* Compliance Training (6 hours): Those whose licenses have been suspended for traffic
accidents, violations of laws, or reckless driving; those who have caused accidents
resulting in a child’s death in a school zone; and those who have had their licenses
revoked for other reasons than DUI and wish to obtain a new license.
* Considerate Driving Training (6 hours): Those whose licenses have been suspended
or revoked for retaliatory driving.
- 2nd Training Course
* On-site Participation Training (8 hours): Those who have completed mandatory
special traffic safety training after receiving a driver’s license suspension and who
wish to participate (once a year)

O Benefits of Completing the Training
* Penalty Point Reduction Training: 20 penalty points reduced
* Courses for Driver’s License Suspension or Cancellation

- 1-time DUI training (suspension): 20-day suspension reduction. However, no
reduction is provided if relief is sought through an appeal or a disciplinary
review.

- 1-time DUI training (cancellation): License can be obtained after the
disqualification period ends and eligibility to take the driver’s license written test
is granted.

-2nd and 3rd DUI offenses: License can be obtained after the disqualification
period ends and eligibility to take the driver’s license written test is granted.

- Compliance Education (Suspension): Suspension period reduced by 20 days: If the
driver who caused a child injury in a child protection zone received less than 40
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penalty points, the penalty points will be reduced by up to 20.

- Compliance Education (Cancellation): License can be obtained after the
disqualification period ends and eligibility to take the driver’s license written test
is granted.

- Considerate Driving Education (Suspension): Suspension period reduced by 20 days.

- Considerate Driving Education (Cancellation): License can be obtained after the
disqualification period ends and eligibility to take the driver’s license written test
is granted.

* On-site training: Suspension period reduced by 30 days.

Image 62 | Drunk driving violator education curriculum
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Source: Korea Road Traffic Authority website (https://www.safedriving.or.kr/)
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2) Improvement Plan

To implement a correctional program for traffic violators in Peru, a legal basis must
first be established, a dedicated agency must be designated, and the program must be
developed. In Peru, the Ministry of Transport and Communications should establish the
legal basis in the “Transportation and Communications Law,” and the National Police of
Peru (PNP), which has enforcement authority, should be responsible for implementing the
correctional program.

While automated enforcement systems currently exist under the Urban Mobility
Management (GMU) Directorate, the Peruvian National Police, which has overall road
enforcement authority, should oversee the correctional program for traffic violators and
designate a dedicated agency to develop the program.

@ System improvement

O Legal sanctions procedures and regulations
O Transportation violation regulations
O Driver’s license suspension and revocation regulations (penalty point imposition, etc.)

@ Guide to Developing a Traffic Violator Behavior Correction Education Program

Traffic violation behavior correction education programs play a crucial role in preventing
traffic accidents and fostering safe driving habits. They are essential for reducing traffic
accidents.

O Program Objectives

- Encourage behavioral change in drivers who violate traffic laws.
- Develop safe driving habits.

- Reduce the annual traffic accident rate.

O Target Audience

- Drivers who cause traffic accidents.

- Drivers who violate various laws, such as drunk driving, running red lights, or
speeding.

- Those with suspended or revoked licenses.

- Training Content and Method

- Traffic Law Education: Educate drivers on the importance of traffic laws and how
each law can prevent accidents. This ensures drivers clearly understand the need to
comply with the laws.

- Risk Awareness Education: Study real-life cases of accidents caused by drunk driving
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or speeding, analyze the causes and consequences of accidents, and strengthen risk
awareness.

Considerate Driving Education: Aim to reduce accidents through respectful driving

practices, such as yielding driving and prohibiting retaliatory driving.

Practical Training: Improve real-life driving skills through simulation programs or

hands-on driving training. Applying theoretical knowledge to real-life situations is
crucial.

Counseling and Feedback: After completing the training, individual counseling is

provided to analyze each driver’s characteristics and behaviors and provide
customized feedback.

O Benefits and Effects

Drivers who complete the training will be given the opportunity to receive reduced
penalties for traffic violations.

After the training, awareness of safe driving will be strengthened, contributing to a
long-term reduction in traffic accidents throughout society.

(O Cooperation between relevant organizations is necessary

Policy support from the central government, police, and local governments is
necessary. Customized training for each region is necessary to enhance the ongoing
effectiveness of the training

A dedicated organization should be designated to develop the program and foster a
sustainable training environment
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F. Criteria for selecting installation locations for surveillance equipment

Image 63 \ Summary of criteria for selecting installation locations for surveillance equipment
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1 Korean Case Study

As of 2023, Korea has a total of 10,887 automated enforcement systems in operation,

including 4,322 speed enforcement systems and 6,564 red light enforcement systems.

Installation standards for all these automated enforcement systems are established in

accordance with Article 8-2 (Installation and Management Standards for Automated Traffic

Enforcement Equipment) and Article 14-2 (Installation of Automated Traffic Enforcement

Equipment) of the Enforcement Decree of the Road Traffic Act.

@ General Installation Standards

O When installing or relocating unmanned traffic enforcement equipment, install it in

locations where violations of laws or traffic accidents frequently occur. However, the
installation location should be selected by comprehensively considering the installation
standards for each type of violation.

When installing unmanned traffic enforcement equipment on newly constructed roads,
consideration should be given to design hourly traffic volume, speed limit, design
speed, and number of lanes. However, after three years of operation, the
appropriateness of the installation and the need for relocation should be reviewed.

When installing unmanned traffic enforcement equipment, guidance signs indicating
the location of enforcement points or sections must be installed, along with auxiliary
signs indicating the start and end of each zone or section.

@ Installation Standards Based on Evaluation Method

(O The number of accidents, fatalities and serious injuries, and violations based on the

Accident Risk Index (ARI), accident type, and accident cause criteria are calculated
based on traffic accidents occurring over the past three years (excluding the survey
year).

O The Accident Risk Index (ARD is calculated using the following formula:

\/KS]2 + 'l/mberofaccidemfs'2 /year

KSI(Killed or Seriously Injured: Representative indicator of accident severity): Number
of deaths + number of serious injuries
Number of accidents: Number of accidents resulting in casualties
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O When installing unmanned traffic enforcement equipment in child, elderly, and disabled
protection zones, the number of vehicle-to-person accidents shall be given priority
among accident types for each child, elderly, or disabled accident.

(O The head of the agency installing unmanned traffic enforcement equipment shall
conduct a joint survey with relevant traffic safety organizations, such as the Korea
Road Traffic Authority (including traffic safety volunteer organizations, such as the
Green Mothers’ Association, in the case of child, elderly, and disabled protection zones)
to determine pedestrian, road, and traffic conditions.

Table 54 Installation standards according to the evaluation method for unmanned
able
traffic control equipment

1) Accident Risk Index e Number of fatal accidents and the number of fatalities and serious
(ARD) injuries

e Number of vehicle—to—vehicle, vehicle—to—person, and

2) Accident Types . . .
single—vehicle accidents

. * Number of traffic law violations, including speeding, signal
3) Causes of Accidents s L . . .
violations, and violations of pedestrian protection obligations

Distinction between sidewalks and roadways

» Pedestrian signals installed at crosswalks

» Pedestrian safety facilities (sidewalk guardrails, jaywalking
prohibitions, etc.) installed

4) Pedestrian Conditions

Installation of speed prevention facilities (speed prevention
facilities, anti—slip facilities, raised crosswalks, etc.)

5) Road and Traffic * Driver visibility secured by road structure

Conditions * Risk level according to road and traffic conditions, such as road
width, number of lanes, speed limit, travel speed, and road
alignment

* Frequency of traffic law violations, etc., necessity of enforcement

* Public complaints requesting installation of unmanned traffic
enforcement equipment Frequency

* Results of public opinion polls on local residents

6) Other Criteria e The feasibility of installing unmanned traffic enforcement
equipment based on on—site conditions

* Presence of unmanned traffic enforcement equipment already

installed

Other traffic accident risk factors, etc.

| |
Source: Enforcement Regulations of the Road Traffic Act [Appendix 6-2] <Amended July 31, 2024>
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2) Improvement Plan

To implement an integrated automated traffic enforcement system in Lima, Peru,
standard specifications must be established along with installation criteria. Given the limited
budget, priority must be determined for installations that will deliver the highest level of
effectiveness. Ultimately, the goal is to reduce traffic accidents and traffic violations.

To achieve this, the city’s traffic characteristics and road conditions must be considered
to determine the most appropriate automated traffic enforcement system for the city. To
prioritize installation criteria, a comprehensive statistical database, including traffic accident
and road data, must be prepared.

Furthermore, a responsible organization must be designated to establish and analyze the
installation criteria for institutional aspects. In Korea, the National Police Agency, with its
enforcement authority, is responsible for establishing installation site criteria, installation,
and operation. The following proposal proposes improvements to the installation site
selection criteria for the integrated automated traffic enforcement system in Lima, Peru.

@ Organization and System Improvement

O Legal Basis and Organizational Structure for the Dedicated Agency for Establishing
Installation Standards and Analysis/Location Selection

O Peruvian National Police or the General Directorate of Urban Traffic (GMU), a traffic
agency under the City of Lima

@ Establishment of a Traffic Accident Database and a Traffic/Road Characteristics
Database is Necessary

O Number of Accidents Causing Personal Injuries and Number of Fatalities and Serious
Injuries

(O Number of Vehicle-to-Vehicle, Vehicle-to-Person, and Single-Vehicle Accidents

(O Number of Traffic Violations, including Speeding, Red Light Disregards, and Failure to
Protect Pedestrians

O Pedestrian, Road, and Traffic Conditions

@ Selecting the Optimal Installation Criteria for Lima, Peru

O Priority 1: Accident Risk Index (ARD

O Priority 2: Accident Type

O Priority 3: Pedestrian Conditions

O Priority 4: Road and Traffic Conditions

O Priority 5: Frequency of Traffic Violations and Need for Enforcement

O Priority 6: Frequency of Complaints Requesting Installation of Unmanned Traffic
Enforcement Equipment
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G. Legal Sanctions Procedures and Regulations

Image 64 ‘ Summary of Legal Sanctions Procedures and Regulations
|
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1) Korean Case Analysis

Korea’s automated enforcement system operates in accordance with the Road Traffic Act
and related laws and regulations, and uses various systems to eradicate traffic violations.
Automated enforcement systems typically use unmanned cameras and various detectors to
detect vehicles that violate speed limits, traffic signals, and other violations. These systems
capture high-resolution photos and videos to record violations and transmit them to the
Automated Enforcement System Center Platform.

(D Legal Basis
The legal sanctions procedures for automated enforcement systems are based on the
Road Traffic Act, which contains basic provisions regarding enforcement, fines, and
notification of violators for traffic violations.
(O Road Traffic Act, Chapter 13: Penalties
O Road Traffic Act Enforcement Decree, Chapter 11: Fines and Violations
O Road Traffic Act Enforcement Rule, Chapter 11: Fines and Violations

Table 55 Chapter 11, Enforcement Decree of the Road Traffic Act: Key Contents on
aple
Handling Fines and Violations

Article 88 e The Commissioner of the Metropolitan and Provincial Police
(Procedures for Imposing and Agency shall specify the details of the enforcement ledger and
Collecting Fines, etc.) procedures for vehicles detected by the system.

* The Commissioner shall specify the details of entrusting the
Korea Asset Management Corporation with the work of those
who have been in arrears for 5 million won or more in fines
and for those who have been in arrears for 7 years or more.

Article 88—2
(Entrustment of Fine Collection
Work)

Article 90

(Operation Plan for the
Collection Information System
for. Fines.and Penalties)

e The Commissioner shall specify the details of the operation
plan for the collection information system prescribed by
Presidential Decree.

Article 93 . . .
. . * The specific scope of violations and the penalty amounts shall

(Scope of Violations and Penalty e L . .

be specified in Appendix 8 and Appendix 9.
Amounts)
Article 94 e The Commissioner shall specify the details of preparing a
(Notification of Payment of penalty payment notice detection report and the method of
Fines, etc.) checking the report on the online inquiry and payment system.
Article 95 * The Commissioner shall specify the details of the National
(Institutions for Collecting Treasury Bank, branches, agencies, Specify information on post
Fines) offices and other collection agencies.
Article 96 * Provide a method for offenders who have received a fine

. payment notice to present the fine receipt and fine payment

(Payment of Fines, etc.) . .

notice to the collection agency.
Article 97

» Specify information on recording the fact of fine collection in

(Placement of a Fine Collection the fine collection record book.

Record. Book)

Source: Enforcement Decree of the Road Traffic Act <Amended March 11, 2025>
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@ Sanctions Procedure
O Enforcement Procedures

- Violation Detection: When the unmanned enforcement system detects a vehicle
violating traffic laws, it automatically collects relevant information and stores it in a
database. The captured evidence has legal effect, including the exact time, location,
and type of violation.

- Information Transmission: When a violation is detected, the information is transmitted
to the relevant authorities. At this time, the police unmanned enforcement center
uses video automatic number plate recognition to identify the vehicle owner and
comprehensively analyze the facts using the vehicle registration database.

O Notification and Imposition of Fines:

- A prepayment fine notice is issued to the owner of the vehicle in violation, containing
detailed information such as the nature of the violation, the date and time of
occurrence, the amount of the fine, and the payment deadline.

- Fines vary depending on the type of violation, and fine notices are usually sent by
registered mail to ensure safe delivery to the owner.

(O Objection Procedures

- After receiving the prepayment fine notice, the vehicle owner has the right to object
to it. Objections must be submitted within the legally prescribed deadline.

- The objection must be accompanied by the reasons for the objection and supporting
evidence. The relevant authorities will then investigate the objection and notify the
owner of the outcome.

O Collection and Legal Action

- If an objection is dismissed or not filed within the deadline, the fine will be paid.
Failure to pay the fine may result in additional legal action and late fees.

- If the fine payment deadline is exceeded, the vehicle may be seized and the driver’s
license may be suspended.
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Image 65 ‘ Legal sanctions procedures for automatic enforcement systems

Unmanned camera enforcement
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1.2% per moth for 50 months up toa
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Source: Seoul Police News website (https://www.smpa.go.kr/newsletter/news_41_4.htm)

Image 66 ‘ Pre-notification of penalty and payment notice form (example)
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Source: Enforcement Regulations of the Road Traffic Act [Appendix 152], etc.
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2) Improvement Plan

To implement legal sanctions for automated ticketing systems, the infrastructure must be
established, starting with improving relevant regulations and encompassing the process for
traffic violators to pay fines or penalties. Peru’s Ministry of Transport and Communications
(MTC) should establish the basis for automated ticketing systems and sanction procedures
in relevant laws. This includes establishing an integrated automated ticketing system
platform, improving and refining the vehicle registration office database license plate
recognition system, and establishing a mailing system for vehicle owners.

@ Guidelines for Improving the Peruvian “Traffic Law"

(O Procedures for Imposing and Collecting Fines

QO Delegation of Fine Collection

O Operation Plan for the Fine and Fine Collection Information System
O Scope of Violations and Fine Amounts

O Notification of Fine Payments

O Fine Collection Agencies

O Payment of Fines

QO Provision of a Record Book of Fine Collection Records

@ Establishment of an On-site Automated Enforcement System

O Installation of Speed and Red Light Violation Enforcement Cameras

(O Establishing a Detection System for Enforcement

O Establishing an Online Communication System for the Automated Enforcement System
Center

@ Establishing an Automated Enforcement System Center System

O Establishing an Integrated Automated Enforcement System Platform

O Establishing a Vehicle Registration Office DB Number Recognition System (Vehicle
Owner Verification)

(O Establishing a System for Issuing Fines or Penalty Notices

O Establishing a Fine or Penalty Payment System

In particular, penalties and fines must be addressed in a way that is appropriate for the
local circumstances of Lima, Peru. Systematic measures should incorporate advanced
Korean systems, while regulatory frameworks should appropriately improve existing
Peruvian enforcement regulations.
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H. Violation of transportation regulations

Image 67 ‘ Summary of legal sanctions procedures and regulations

The naad to revise transportotion violation regulations to optimize
Lima's transportation system

Korean case study
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1 Korean Case Study

In Korea, violations detected by automated enforcement systems are enforced in
accordance with the Road Traffic Act and related regulations. Vehicles and drivers
detected by automated enforcement systems are subject to fines or penalties. Typically,
fines are imposed on the vehicle owner, as the driver of a vehicle detected by an
automated enforcement system is unknown.

In other words, in cases of automated enforcement cameras, the exact driver cannot be
identified. Therefore, a prior notice of fine imposition is sent to the vehicle owner. If the
driver cannot be identified, a fine is imposed. If the driver can be identified, a fine is
imposed.

Table 56 ‘ Violations and fines (drivers)
[ ]
1. Speeding (Exceeding 60 km/h) 1) Passenger Vehicles: KRW '
130,000 Automated
2) Passenger Vehicles: KRW Enforcement
120,000 System Fines

3).Motorcvcles:. KRW 80,000

1—2. Violation of Driver's Duty as a
School Bus Driver (Excluding
Failure_to Ensure Seat Belts)

1—3. Violation of the Duty to Provide 1) Passenger Vehicles: KRW
Personal Information (Limited to 130,000
cases where damage to a parked 2) Passenger Vehicles: KRW
vehicle is clearly caused) 120,000

3) Motorcycles: KRW 80,000
4) Bicycles and Handcarts: KRW

60.000
1—4. Unlicensed Operation of Personal Bicycles and etc.: KRW 100,000

Mobility_Devices
1—5. Driving a bicycle while under the

influence of drugs or other factors

that may render you unable to drive

normally.,
2. Speeding (over 40 km/h but under 60 { 1) Passenger vehicles: KRW
km/h) 100,000 Automatic
2) Passenger vehicles: KRW enforcement system
90,000 enforcement

3). Motorcvcles: KRW._60.000

3. Driving while neglecting a passenger's
disturbance
3—2. Violation of special protection for
children's._school buses

3—3. Violation of the prohibition on 1) Passenger vehicles: KRW
stopping or parking in areas where 90,000
safety signs are installed pursuant 2) Passenger vehicles: KRW
to Article 10—3, Paragraph 2 80,000

3) Motorcycles: KRW 60,000
4) Bicycles and handcarts: KRW
40.000,
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3—4. Driving a personal mobility device
with passengers exceeding the
maximum seating capacity.

4. Violating traffic signals and directions

1) Passenger vehicles: KRW
70,000

2) Passenger cars: KRW 60,000

3) Motorcycles: KRW 40,000

4) Bicycle lights and handcarts:
KRW_30,000

Automated speed
limit enforcement
system enforcement

5. Crossing the center line, violating
traffic division rules

5—2. Violating the mandatory stop sign
at_a_bicycle crosswalk

6. Speeding
(over 20 km/h but under 40 km/h)

Automated speed
limit enforcement
system._enforcement

7. Violating crossing, U—turn, or backing
up.

8..Violating the_ overtaking method

9. Violating the time and place of
overtaking prohibition

10..Violating the railroad._crossing method

10—2. Violation of roundabout traffic
rules

11. Obstruction of pedestrians crossing at
crosswalks (including obstruction of
pedestrians crossing the road in
accordance with signals or
instructions and violation of stopping
rules._in_school zones)

12. Violation of pedestrian—only road
traffic rules (including violation of
pedestrian—only. road. traffic_rules)

12—2. Violation of yielding to or stopping
for_emergency. vehicles

12—3. Use of warning lights or sirens
except for emergency purposes or
other permitted purposes

3. Exceeding the capacity of the vehicle
or violation of measures to prevent
passengers._or._passengers_from falling

14. Violation of the protection of
children, blind persons, etc.
15. Use of mobile phones while driving

15—2. Displaying video in a location
visible to the driver while driving

15—3. Operating a Video Display Device
While Driving

16. Violation of Prohibition on Driving a
Vehicle Without a Tachograph

17. Deleted <December 31, 2014>
18.. Deleted <December. 31, .2014>

19. Driving on the Shoulder of a Highway
or Exclusive Automobile Road

20. Violation of Driving in a Bus or
High—Person Vehicle Lane on a
Highway.
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21. Violation of Prohibitions or 1) Passenger Vehicles: KRW
Restrictions 50,000

22. Violation of Driving in a Exclusive 2) Passenger Vehicles: KRW
Lane on a General Road 40,000

3) Motorcycles: KRW 30,000
4) Bicycles and Handcarts: KRW
20,000

22—2. Violation of Driving on a Streetcar

Lane
23. Failure to Maintain a Safe Distance

on a Highway or Exclusive
Automobile Road
24. Violation of the Prohibition on
Obstructing Overtaking
25. Violation of Intersection Traffic Rules
25—2. Violation of the rules for entering
and proceeding at roundabouts
26. Violation of yielding at intersections
27. Obstruction of pedestrian traffic or

failure_to protect pedestrians
28. Deleted <February 11, 2016>

29. Violation of the prohibition on
stopping and parking (excluding
violations of the prohibition on

stopping and parking in areas where
safety signs are installed pursuant to

Article 10—3, Paragraph_2)
30. Violation of the prohibition on parking

31. Violation of the prohibition on
stopping and parking

31—2. Violating stopping and parking

rules on slopes

32. Failure to comply with stop and
parking violations

33. Violating load limits, preventing
falling loads, or driving while holding
infants or animals

34. Violating safe driving obligations

35. Obstructing vehicle traffic due to
road arguing or fighting

36. Generating noise through sudden
acceleration, sudden acceleration,
engine idling, or repeated or
continuous honking of the horn

37. Driving with passengers in the cargo
area

38.. Deleted. <2014.12.31.>
38—2. Failure to wear personal mobility

device life _protection equipment
38—3. Violations of Driver Compliances

for_Self=Driving Vehicles
39. Violation of designated lanes on

highways
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40. Violation of crossing, U—turns, and

backing up on highways and
expressways

41. Violation of stopping and parking

prohibitions on highways and
expressways

42. Violation of entering highways
43. Failure to comply with measures in

the event of a breakdown or other
incident on highways and
expressways

2024 SEOUL ODA Challenge

44. Violation of congestion mitigation

measures

45. Violation of lane compliance,

designated lane usage, and violation
of the prohibition on driving vehicles
wider than the lane width (including
lane_changes_in_prohibited areas)

1) Passenger vehicles: KRW
30,000

2) Passenger cars: KRW 30,000

3) Motorcycles: KRW 20,000

4) Bicycles and handcarts: KRW
10,000

46. Speeding (under 20 km/h)

Automated Traffic
Enforcement
System
Enforcement

47. Violation of lane change procedures
48. Violation of the prohibition on sudden

braking

49. Violation of the prohibition on cutting

n

50. Violation of the obligation to drive

slowly

51. Violation of the temporary stop
52. Failure to obey traffic signals when

turning, changing lanes, or entering or
exiting a roundabout

53. Failure to ensure safety when leaving

the. driver's. seat

54. Violation of safety measures for

passengers,_etc.

55. Violation of city/provincial police

agency. regulations.and_notices

56.. Failure to. wear_a_seat belt

57. Failure to wear life protection

equipment on a motorcycle or moped
(excluding personal mobility devices)

57—2. Failure to turn on lights or use

illuminating devices (excluding
bicycle drivers)

58. Violation of the prohibition on

painting or markings similar to those
of school buses

59. Violation of the minimum speed limit

1) Passenger vehicle lights:
KRW 20,000

2) Passenger vehicle lights:
KRW 20,000

3) Motorcycle lights: KRW

10,000

Automated speed
enforcement system
enforcement
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4) Bicycle lights and handcart
lights: KRW 10,000

60. Failure to maintain a safe distance on
general roads

61. Failure to turn on or operate lights
(excluding fog, rain, or snow)

62. Driving a vehicle with an illegally
installed device (excluding driving a
vehicle with a device that interferes
with the function of traffic

enforcement _equipment)
62—2. Refusing to board a commercial

passenger vehicle or streetcar
63. Taxi ride—sharing (limited to

long—term parking or stopping to
attract passengers), refusal to board,
and unfair fare collection.

64. Driving dangerous bicycles, etc., for
which_driving is._prohibited,

64—2. Driving a bicycle, etc. while 1) Personal mobility devices:
intoxicated. KRW 100,000.
2. Bicvcles:. KRW..30.000.
64—3. A bicycle driver who has 1) Personal mobility devices:

reasonable grounds to believe he or KRW 130,000.
she is intoxicated refuses to take ai 2) Bicycles: KRW 100,000.
breathalyzer test conducted by a

police_officer.
65. Throwing or firing rocks, glass All vehicles: 50,000

bottles, metal pieces, or other objects
that may damage people or vehicles
on the road.

66. Throwing objects from a vehicle on

the_ road.
67. Failure to complete special traffic All vehicle types:
safety training. 150,000 won

A. A person who has violated Article 44
of the Act at least once within the
past five years and is subject to a
suspension of their driver's license
due to a subsequent violation, or who
fails to receive special traffic safety
training before the suspension period : 100,000 won

expires.

B..Cases_other than Item

68. Refusing or obstructing a police All vehicle types:
officer's retrieval of an expired 30,000 won

driver's. license

| |
Source: Enforcement Decree of the Road Traffic Act [Appendix 8] Violations and Fines (Drivers) <Amended
March 18, 2025>
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2) Improvement measures

Peru’s traffic regulations are a crucial legal requirement, enforced to ensure the safety
of drivers and pedestrians. In recent years, the Peruvian government has implemented
policies to strengthen enforcement of traffic violations, imposing various fines depending
on the offense.

D Trends in Peruvian Traffic Violations
O Types of Traffic Violations and Fines
Traffic violations in Peru are specific and can be categorized into speeding, red light
violations, drunk driving, and more. For example, basic speeding is subject to a fine, while
serious violations result in significantly higher fines. Exceeding the legal limit in alcohol
tests can result in significant fines and even suspension of one’s driver’s license.

O Traffic Violation Records and Increased Insurance Premiums
Traffic violations are a significant factor affecting insurance premiums beyond simply
paying the fine. A record of fines increases insurance premiums for the next three to five
years. Drivers with traffic violation records within the past five years have seen premium
increases of more than 20% on average.

O Court Procedures
If a driver receives a traffic violation notice, they may be required to appear in court.
Failure to sign the notice issued by the police does not automatically result in dismissal of
the case, and the court may reschedule the case depending on the circumstances.

O Recent Changes to Traffic Regulations

The Peruvian government recently revised regulations governing the issuance of driver’s
licenses. These regulations include measures to verify driver qualifications and contribute
to improving road safety. For example, drivers must now submit a new health certificate
when renewing their license, and extensions are only granted if they comply with traffic
regulations.

@ Directions for Improvement

Peru’s existing traffic violation regulations must be continuously improved to reflect
changing traffic conditions. Specifically, a plan to build® a total of 301 km of bicycle paths
across Lima and Callao by 2020 was announced. Bicycle violation regulations must be
strengthened to ensure the safety of both drivers and pedestrians on bicycle paths.

4) ATU March 5, 2020, https://diariocorreo.pe/edicion/lima/atu-presenta-plan-de-ciclovias -de-
301-km-para-lima-y-callao-noticia/?utm_source=chatgpt.com#goog_rewarded
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Building Sustainable and Efficient Mobility :

. Consulting on automatic control system infrastructure design
(electricity/communication/civil engineering)

Image 68 Summary of consultation on automated traffic control system infrastructure design

Stondards ond regulations for stondardized and consistent
infrastructure design and construction are neaded

Korean case study
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1) Analysis of the Korean Case

Korea’s unmanned traffic enforcement system combines advanced technologies such as
enforcement cameras, signal linkage, sensors, and video transmission. The electrical,
communications, and civil engineering work for installation is carried out in accordance
with established standards and procedures.

@ Relevant laws and standards

O Article 75 of the Road Act (Road Occupation Permit)

O Article 19 of the Road Traffic Act Enforcement Decree (Installation of Unmanned
Traffic Control Equipment)

O Electrical Installation Technical Standards (Ministry of Trade, Industry and Energy
Notice)

(O National Standards (KS): Electrical and Telecommunications Materials and Construction
Standards

O Telecommunications Service Provider Agreement Standards (KT, SKT, LGU, etc.): When
Interworking

@ Electrical Infrastructure Construction Contents
O Standards and Purpose:
- Stable power supply for enforcement equipment (cameras, sensors, and control
devices)
- Power security and connection to Korea Electric Power Corporation (KEPCO)
O Key Processes:
- KEPCO service line connection: Power is supplied from a nearby transformer or
distribution line to the enforcement equipment.
- Distribution box installation: Distribution boards (including AC to DC conversion) are
installed for each enforcement equipment.
- Grounding and leakage circuit breaker installation: Mandatory protective devices to
prevent electric shock and fire.
- Emergency power supply (UPS) installation: Prevents video loss during power outages.

@ Communication Infrastructure Construction Details
O Standards and Purpose:
- Real-time video transmission and centralized transmission of enforcement data
- Application of dedicated lines or LTE communication
- Utilization of police and local government private networks
(O Main Process
- Optical Cable/Dedicated Line Installation: After consultation with a telecommunications
company such as KT, connect to the CCTV control center or traffic center (TOPIS)
- LTE Router Installation: In areas where wired networks are difficult to access,
wireless networks (LTE/5G) are used instead
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Network Security: Apply VPNs, encrypted communications, etc.

@ Civil Infrastructure Construction Contents
O Standards and Purpose:

Equipment Safety Securing and Citizen Safety
Local Government Road Occupancy Permit Required

(O Major Processes:

Camera and Sensor Foundation Construction: Concrete Burial (Deepest Approximately

1.2m or More), Steel Anchor Fixation

Underground Pipe Burial: PVC or Metal Pipe Burial for Electric Wires and

Communication Lines

Restoration of Sidewalks and Roadways After Cutting: Road Occupancy and

Restoration

Pole Installation and Height Standards: Average 4-6m to Avoid Obstructing Vehicle

Visibility

® Infrastructure Construction Procedures

Image 69

\ Automatic control system infrastructure construction procedures
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2) Improvement Plan

In order to implement an automated traffic enforcement system in Lima, Peru,

standardized and consistent standards and regulations for the design and construction of

electrical, communications, and civil engineering infrastructure are necessary. In Korea,

various laws, such as the Road Act and the Telecommunications Act, govern the necessary
standards. Therefore, Lima, Peru, will need to establish standards and regulations specific

to the automated traffic enforcement system, in addition to existing legal requirements.

@ Improvement Plan for Regulations and Standards
O Electricity

Establish standardized installation standards for electrical equipment on public roads
(e.g., cable specifications, grounding methods, insulation standards, etc.)

Establish dedicated power system regulations to ensure the safety of power supply for
traffic enforcement equipment

Establish mandatory standards for the installation of UPS and emergency power
supplies

O Communication

Mandatory priority use of optical cables or establishment of 5G-based backup system
standards when establishing communication networks between automated enforcement
equipment and centers

Unification of data transmission protocols based on national standards (e.g.,
TCP/IP-based video transmission, VPN security standards, etc.)

Clarification of communication channel redundancy requirements (main-backup
structure)

O Civil Engineering

Establishment of a standard manual for road excavation and restoration when
installing enforcement equipment (excavation depth, type of paving material,
restoration period, etc.)

Establishment of standards for consultation and agreements between local
governments and public institutions when utilizing infrastructure (e.g., utility poles,
pipelines, etc.)

Clarification of visibility standards to ensure citizen safety when installing road
structures

@ Improvement Plan for Response Organization
O Electricity

Designate a dedicated electrical safety department (or personnel) under the city hall
and grant authority to conduct safety inspections related to enforcement systems
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- Implement a registration system for external electrical contractors for enforcement
equipment maintenance (including qualification and performance evaluations)

O Communications

- Establish a dedicated organization for communications network operation and fault
response (e.g., a network operation team within the Traffic Information Center)

- Establish a cooperative system with telecommunications companies: Promote long-term
contracts and quality standard agreements when utilizing private communications
networks.

O Civil Engineering

- Establish a dedicated organization for permitting and on-site management of the
installation process for enforcement equipment

- Establish a collaborative system among departments related to automated
enforcement systems, such as the GMU, APU, and PNP (including the formation of a
joint review body)

@ Technical Improvements
O Electricity
- Introduction of smart power meters: Implementation of energy efficiency analysis and
remote management systems
- Consideration of the application of eco-friendly auxiliary power sources such as solar
power (for public safety and energy sustainability)
O Communications
- Introduction of IoT-based monitoring technology: Automatic equipment status diagnosis
and real-time communication status monitoring
- Strengthening standards for security technology implementation, such as VPNs,
firewalls, and communication encryption
O Civil Engineering
- 3D topographical information-based simulations prior to installation of enforcement
equipment to ensure visibility and installation stability
- Mandatory application of ground-penetrating radar (GPR) to prevent unauthorized
excavation in urban areas

@ Design standards are needed.

(O Publication of a standard design drawing collection: Produce design drawings and
specifications that compile case-specific drawings and technical standards for
electrical, communications, and civil engineering processes related to the installation of
enforcement equipment.

O Integrated infrastructure design guidelines: To utilize existing infrastructure, design
standards for integrated infrastructure, such as traffic signals, surveillance cameras,
and speed cameras, are needed where possible.
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IV. Testbed Construction
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IV Testbed Building

1. Overview and Objectives

In carrying out the Sustainable Urban Traffic Management Policy Advisory Project for
Lima, Peru, we aim to raise awareness of the importance and necessity of these systems
by quantitatively presenting the ripple effects of establishing a centralized signal control
system and an automatic enforcement system—both key advisory components—to Lima,

Peru.

2. Scope of Building

A. Temporal scope
O January 2025 - August 2025 (including prior consultation and effectiveness analysis)
O May 2025 (on-site system implementation and implementation)

B. Spacial scope
(O The testbed for the traffic signal axis improvement and automated enforcement
system was selected in consultation with Lima, Peru, taking into account the
characteristics of each system and enabling a quantitative evaluation of the
implementation effects.
O Implementation Target Sites
- Traffic signal axis improvement: Six signalized intersections between Av. Simon

Bolivar and Av. Husares de Junin
- Automated enforcement system: One intersection between Av. Talara and Av. Brasil

Image 70 \ Spatial scope of test bed construction




2024 SEOUL ODA Challenge

“? seouL S
C. Scope of content

O The Traffic Signal Axis Improvement Testbed aims to alleviate traffic congestion and
improve travel speeds by optimizing traffic signals in the target section. The tasks
involved are as follows:

- Analysis of the current status and issues with the horizontal axis

- Discussion and selection of the testbed site

- Preliminary survey (traffic volume/traffic speed, etc.)

- Analysis of signal operation status

- Design of signal control variables

- Application and monitoring of the optimization database

- Post-survey (traffic speed)

- Pre- and post-survey effectiveness analysis

O The purpose of the Automated Traffic Enforcement System Testbed is to enhance
traffic safety and reduce the number of traffic violations by establishing an automated
signal/speed enforcement system. The tasks involved are as follows:

- Analysis of the current status of the Lima City enforcement system

- Discussion and selection of the testbed site

- Review of the status of enforcement-related linked systems and laws/sanctions

- On-site inspection of system installation sites and establishment of installation plans

- System Installation Preparation (On-site Equipment and Software Development)

- Preliminary Survey (Number of Signal/Speed Violations, Stop Line Compliance Rate,
etc.)

- System Construction and Testing

- System Operation Monitoring

- Post-Survey (Number of Signal/Speed Violations, Stop Line Compliance Rate, etc.)

- Pre-/Post-Survey Effectiveness Analysis
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	개요
	1. Background and purpose of the project
	2. Project scope and expected effects
	(내용없음)
	(내용없음)
	(내용없음)
	○ Spatial scope: Lima Metropolitan Area, Peru
	○ Temporal scope: November 2024 - August 2025 (10 months)
	○ Operation and management of the centralized signal control system operating platform
	○ Consultation on the operation and training of technical equipment (management, cloud storage, central data, cybersecurity, laboratories, etc.)
	○ Consultation on the design and optimization of the traffic signal system
	○ Establishment of manuals, regulations, guidelines, etc. related to the operation and maintenance of the traffic signal system
	○ Use and management of information (Big Data, AI, cloud computing, etc.) for urban traffic management
	○ Review of mid-term strategies and plans for the use of advanced technologies (smart cities)
	○ Operation regulations for the integrated control center, including emergency situations
	○ Comparison of traffic signals and operating platforms

	② Automatic Enforcement System
	○ Development, design, and implementation of a centralized electronic enforcement platform
	○ Development of integrated standards for managing enforcement systems using a smart city approach
	○ Enforcement procedures: violation detection, processing, notification, fine collection, etc.
	○ Definition of pre- and post-enforcement indicators (number of violations, number of accidents, etc.)
	○ Manuals and programs to correct the behavior of violators (drivers and pedestrians)
	○ Selection of enforcement equipment installation locations
	○ Design and comparison of regulations related to sanctions procedures (vehicle impoundment, fines, license suspension, license point deductions, etc.)
	○ Violation regulations regarding means of transportation (motorcycles, bicycles, rickshaws, personal mobility devices)
	○ Infrastructure design (civil and electronic construction) for the installation of electronic enforcement equipment


	2) Test-bed construction and effectiveness analysis
	① Traffic signal axis improvement
	○ Selection of a test-bed section for traffic signal axis improvement
	○ Current status survey and analysis (Geometry, traffic volume, speed)
	○ Development of an improvement strategy and design signal database
	○ Selection of performance indicators (MOE) and analyze effectiveness

	② Automatic enforcement system
	○ Selection of a site for the automated enforcement system installation
	○ Establishment of one automated enforcement camera on-site
	○ Establishment of a center-based automated enforcement operation program
	○ Selection of performance indicators (MOE) and analyzing the effectiveness


	3) Capacity building (Invitational training)
	(내용없음)
	○ Training for stakeholders of Lima, Peru
	○ Duration: Approximately one week
	○ Number of participants: 10




	1. Current status of target nation (Peru)
	2. Current status of target city (Lima)
	(내용없음)
	1) Administrative district status
	2) Population status
	3) Economic status
	4) Employment and income status
	① Road network status
	② Traffic status



	3. Analysis of the current status of Lima's transportation system
	(내용없음)
	(내용없음)
	(내용없음)
	○ The Ministry of Transport and Communications (MTC): The highest authority responsible for Peruvian transport policy and planning.
	○ The National Police of Peru (PNP): The agency responsible for protecting national security and enforcing the law.
	○  The Lima-Callao Urban Transport Authority (ATU): Established under Law No. 30900 of 2018, "Law Establishing the Lima-Callao Urban Transport Authority," this agency is part of the Ministry of Transport and Communications and is responsible for managing and implementing the integrated transport system in the Lima metropolitan area.
	○ Municipalidad Metropolitana de Lima (MML): Responsible for regulating, organizing, and maintaining the signaling system, traffic lights, and urban traffic for pedestrians and vehicles in Metropolitan Lima.
	○ Urban Mobility Management (GMU)
	-  The GMU is responsible for comprehensively managing and improving the transportation system throughout the city of Lima.
	-  Urban Transportation Planning: Developing a long-term plan to address urban transportation issues.
	-  Transportation Infrastructure Improvement: Designing and improving urban transportation infrastructure, including roads, intersections, and stations.
	-  Public Transportation Management: Supervising and regulating the operation of public transportation, including buses, taxis, and metros.
	-  Achieving Environmental Goals: Promoting sustainable transportation and reducing air pollution.
	-  Responsible for formulating, evaluating, implementing, conducting, and supervising processes regulating urban mobility, transportation, freight and/or goods transport, special passenger and freight services for light vehicles, non-motorized vehicles, personal mobility, and the special use of roads and other infrastructure to develop sustainable, safe, and environmentally friendly mobility.

	○ Lima Metropolitan Transportation Headquarters (PROTRANSITO)
	-   The Protransito focuses on resolving traffic complaints and maintaining short-term traffic order in Lima. It strives to create a traffic-friendly city by managing traffic flow in real time, enhancing road safety, and promoting campaigns to raise public awareness.
	-   Its role is to establish, implement, and initiate research and projects necessary to achieve appropriate traffic management in Lima. It focuses on resolving traffic complaints and maintaining short-term traffic order. It manages traffic flow in real time, and promotes campaigns to enhance road safety and raise public awareness.

	○  Lima City has different authorities overseeing each traffic signal controller. In addition to the traffic signals operated by Protransito, some are independently operated by the Lima-Callao Metropolitan Transportation Authority (ATU), the Lima Metropolitan Transportation Authority (GMU), and some autonomous districts.
	○ Lima City has a total of 1,633 traffic signals, and the operating status by management agency is as follows:
	○ Lima City's traffic signals are managed differently by each management agency, resulting in difficulties such as signal disconnection and chronic traffic congestion.
	○ Furthermore, there is a need to replace outdated traffic signals and introduce equipment and systems for centralized signal control. Furthermore, there is an urgent need to expand fiber optic cables for interconnection between communication methods and establish an integrated control center.
	○ The Electronic Enforcement Team is under the jurisdiction of GMU. Its history is as follows:
	-  2001: Police authority to enforce traffic signal violations
	-  2003: Police enforcement (road enforcement, electronic methods)
	-  2009: Enforcement-related laws enacted
	-  2014: Police road enforcement changed to electronic enforcement under city hall jurisdiction
	-  2019: Citizen reporting method added

	○ Lima's electronic enforcement system relies on data from RENIEC (Registro Nacional de Identificacióny Estado Civil: Peruvian National Registration System for Identity and Citizens) and SUNARP (Superintendencia Nacional de los Registros Públicos: National Supervisory Public Registration Service) and then sends the final data to SAT (Servicio de Administración Tributaria: Tax Administration Service). Due to the lack of existing equipment and systems, enforcement officers collect video/photos, then manually enlarge license plates and impose fines.
	○ Agreement with districts for electronic enforcement
	-  Of the 42 municipalities (excluding Lima's Old Town), four (Miraflores, Rimac, La Molina, and La Victoria) are currently in cooperation, with eight others in preparation (each municipality will utilize its own inspector to determine the distribution of fines).
	-  Fine revenue will be distributed to the municipalities that have signed a cooperation agreement with the police, as previously agreed.

	○ Planned Integrated Electronic Enforcement Program
	-  Phase 1: 2023 (Lima Reporta app, speed traps, CCTV) equipment utilization
	-  Phase 2: 2024 (in collaboration with Protranzito World Bank and EMAPE public institutions)
	-  Phase 3: 2025: Integrated system construction goal

	○ Description of the three types of enforcement equipment
	-  LIMA REPORTA APP (platform connection available): Connect to the Lima City Hall platform. Upload photos of violations (inspectors only). Vehicle data will be verified and fines will be imposed.
	-  CINEMOMETROS (platform-connectable): Selects violations, installs enforcement equipment, detects violations, uploads the images to the platform, and imposes fines.
	-  CCTV (platform-connectable): Due to the lack of an automated license plate enforcement system, fines are assessed manually after verification.





	1. Basic approach
	2. Centralized traffic signal system diagnosis and improvement plan
	(내용없음)
	1) Case study of Seoul
	① Seoul Metropolitan Government’s traffic signal system operation organization
	② Seoul Metropolitan Police Agency’s traffic signal system operations organization
	③ Organization of the Seoul Metropolitan Police Agency Signal Operations Office

	2) Improvement plans
	① Introduction of a standardized field system and operation platform
	○ Establishment of a phased implementation plan for the field equipment and operation platform of the Korean standard traffic signal system
	○ Establishment of a phased priority implementation plan for areas

	② Establishment of an integrated administrative governance
	○ Establishment of a dedicated organization for integrated traffic signal operation
	○ Clear reorganization of authority and designation of a unified responsible authority
	○ Parallel outsourcing of traffic signal platform operation to private specialists

	③ Strengthening human resources and expertise
	○ Regularization of traffic engineering and information and communication technology (ict) personnel to the civil service or hiring them on specialized contracts
	○ Operation of an ongoing civil service education and training program

	④ Systematization of Operational Budget
	○ A portion of urban transportation-related revenue (fines, parking fees, congestion charges, etc.) will be allocated to the maintenance and management budget of the signal operation platform.

	⑤ Legal and institutional reform and standardization policy
	○ Establishment of technical standards and management manuals for signal equipment installation, communication protocols, and platform operation methods
	○ Establishment of an open API policy and data sharing policy that facilitates collaboration among various vendors.
	○ Maintenance target and scope
	-  Equipment scope
	* Signal controllers and inductive signals
	* Vehicle detectors, communication modems, and network equipment
	* Traffic control center linkage system and server infrastructure

	-  System scope
	* Central Signal Control System
	* Communication network, backup, and log management, etc.


	○ Major maintenance tasks
	○ Performance Management and Evaluation System
	-  Performance Indicators: Based on the Service Level Agreement (SLA), failure recovery rates, inspection compliance rates, and complaint resolution rates are used as evaluation indicators.
	-  Performance Evaluation Method: Year-end regular evaluations are conducted to determine whether the contracted service goals have been achieved.

	○ Failure Recovery Goals
	-  Traffic Signal Controller
	* In the event of a traffic signal controller failure, the signal will be restored within 2 hours.
	* If the signal malfunction is not due to a traffic signal controller failure, the incident will be confirmed on-site and referred to the relevant authorities for cooperation.

	-  Traffic Signal Controller Communication Disruption
	* Restoration of traffic signal controller communication failure must be carried out within 24 hours, but in cases where there is a legitimate reason such as a SIM card failure, restoration may be carried out within 48 hours.


	○ Establishment of a Dedicated Department: Establishment of a Dedicated Traffic Signal Management Organization
	○ Clear Division of Roles: Reestablishment of R&R between the central government, local government, and private companies
	○ Introduction of a Signal Condition Monitoring System
	○ Establishment of a Regular Inspection Manual and Schedule Management (e.g., Registration of Monthly/Quarterly Maintenance Schedules)
	○ Introduction of a failure prediction algorithm (analysis based on sensor/IoT data)
	○ Introduction of an Integrated Maintenance Platform: Real-time signal status monitoring, fault reporting, processing, and repair status management
	○ GIS-based equipment management: Integrated management of signal location, installation year, model, and other data
	○ Provision of a mobile-based worker app: Real-time upload of on-site inspection results, automatic report generation
	○ Regular training programs for maintenance personnel
	○ Standardization of technical manuals and establishment of a manual sharing system


	3) Improvement plan
	① Work process
	② Current Status Analysis
	○ Traffic Characteristics Analysis
	○ Capacity and Service Level Analysis by Road, Section, and Intersection
	○ Signal Operation Status Analysis
	○ Traffic Accident Analysis

	③ Signal System Improvement
	○ Signal Control Variable Design
	○ TOD (Time-of-Day) Optimization
	○ Cycle Length
	○ Split
	○ Offset
	○ Design of Signal Control Variables Considering Safety
	○ Standard Specification for Traffic Signal Controller R29
	○ Standard Specification for LED Traffic Lights R01
	○ 2023 Traffic Signal Installation and Operation Manual
	○ Integrated Guidelines for Testing and Inspection of Traffic Safety Facilities, etc. R01
	○ Supreme Decree on Boundary-Based Approval for the Distribution of Powers and Functions in the Transport and Telecommunications Sectors (Decreto Supremo Nº 019-2011-Mic, Que aprueba la matriz de delimitación de competencias y distribución de funciones de los sectores transportes y comunicaciones en los niveles de gobierno nacional, regional y local)
	○ Basic Transport and Traffic Act (Ley Nº 27181, Ley general transporte tránsito terrestre)
	○ The Ministry of Transport and Communications (MTC): The highest authority responsible for Peruvian transport policy and planning.
	○ The National Police of Peru (PNP): The agency responsible for protecting national security and enforcing the law.
	○ The Lima-Callao Urban Transport Authority (ATU): Established under Law No. 30900 of 2018, "Law Establishing the Lima-Callao Urban Transport Authority," this agency is responsible for managing and implementing the integrated transport system in the Lima metropolitan area.
	○ The Lima City Hall (MML): Responsible for regulating, organizing, and maintaining signaling systems, traffic lights, and urban traffic for pedestrians and vehicles in Metropolitan Lima.
	○ The Urban Mobility Management (GMU) is responsible for formulating, evaluating, implementing, conducting, and supervising processes regulating urban mobility, transportation, freight and/or goods transport, special passenger and freight services for light vehicles, non-motorized vehicles, personal mobility, and the special use of roads and other infrastructure to develop sustainable, safe, and environmentally friendly mobility.
	○ Lima Metropolitan Transportation Headquarters (PROTRANSITO): Establishes, implements, and initiates studies and projects necessary to achieve proper traffic management in Lima. Focuses on resolving traffic complaints and maintaining short-term traffic order. It also manages traffic flow in real time and promotes campaigns to enhance road safety and raise public awareness.
	○ Standardization of Traffic Signal Systems: Develop standard guidelines that include clear technical specifications and designs for all signal devices to ensure consistent installation of various types of traffic signals within Lima. This will reduce confusion during maintenance and repairs and facilitate the flow of public transportation.
	○ Detailed Operation Manual and Inspection/Testing Guidelines: Develop a detailed manual on traffic signal installation and maintenance procedures for reference by both traffic management authorities and related agencies. This manual includes signal installation standards, regular inspection and maintenance procedures, and emergency response plans.
	○ Regular Education and Training Programs: Regular training programs for traffic management staff are conducted to enhance their understanding of the latest technologies and systems and cultivate the ability to respond to various problems that may arise during actual operations.
	○ Standard Specifications for Traffic Signal Controllers
	○ Standard Specifications for LED Traffic Lights
	○ Manual for Installation and Operation of Traffic Signals
	○ Integrated Guidelines for Testing and Inspection of Traffic Safety Facilities
	○ What is Seoul City Traffic Management Data?
	-  Various data related to urban traffic flow, including traffic volume, travel speed, accident information, and signal control data.
	-  Collection Sources: CCTV, VDS (vehicle detection systems), signal controllers, IoT sensors, etc.
	-  Main Applications: Provision of real-time traffic information, establishment of transportation policies, urban planning, and smart city development.

	○ Data Collection and Processing Process
	-  Collection Method: Real-time sensors, driver and public transportation data, collaboration with private companies (Kakao Mobility, transportation cards, etc.)
	-  Processing Process: Data refinement (noise removal), integration (combining data from various sources), analysis (pattern recognition, application of AI models), storage and management (big data platform).

	○ Purpose and Usage
	-  Traffic Flow Optimization: AI-based Real-Time Signal Control
	-  Accident Prevention and Response: Monitoring and Improvement of Accident-Prone Areas
	-  Public Transportation Optimization: Adjusting Bus Routes, Improving Station Arrangements
	-  Smart City Integration: Supporting Autonomous Driving Infrastructure, Promoting Mobility as a Service (MaaS)
	-  Provision of Citizen Information: Seoul Transportation Portal, TBS Traffic Broadcasting, Seoul Open Data Plaza, etc.

	○ Legal Basis for Data Use
	-  Compliance with Relevant Laws
	* Personal Information Protection Act [Enforced March 13, 2025]
	* Act on the Protection and Use of Location Information [Enforced April 20, 2022]
	* National Integrated Transportation System Efficiency Act [Enforced January 31, 2025]


	○ Speed ​​information
	-  Collection Period: 24 hours a day, 365 days a year (00:00-24:00)
	-  Collection Scope: 505 roads in Seoul (total length: 1,497.7 km)
	-  Generation Method: Collection ⇒ Processing ⇒ Provision
	* Urban Expressway: A total of 1,153 point detectors, including video detectors, DSRC, and loop detectors, are used.
	* General roads: Location information from approximately 70,000 card taxis is used, and speed data is collected every 5 minutes.
	* Speed ​​information report generation: daily travel speed by road, monthly/annual travel speed report


	○ Traffic Information
	-  Collection Period: 24 hours a day, 365 days a year (00:00-24:00)
	-  Collection Scope: Major Arterial Roads and Urban Expressways
	-  24 urban locations, 38 citywide locations, 21 bridge locations, 46 arterial roads, and 10 urban expressways
	-  Survey Method
	* Vehicle detectors (loop, video, geomagnetic) were installed at survey sites, and a controller was installed.
	* Survey by road, location, direction, and time zone
	* Data collection and analysis through the establishment of an operating system

	-  Public Transportation Origin/Destination (O/D) Information
	* Basic data collection: Using transportation card transaction performance data.
	* Data provided: Seoul Metropolitan Government provides statistical data on public transportation by bus route, by neighborhood, and by subway O/D.
	* Utilization: Utilize public transportation O/D as a basis for public transportation demand analysis.


	○ Target audience: Administrative agencies, public institutions, and private companies
	○ Information provided
	○ Information Provision Procedure
	○ Speed ​​Information: Install various vehicle detectors or sensors, and derive section speed information through GPS tracking of public transportation such as buses and taxis.
	○ Traffic Volume Information: Install various vehicle detectors, expand image recognition CCTV infrastructure.
	○ Transportation Usage Patterns: Boarding and alighting information via smart cards and mobile apps.
	○ Environmental Information: Traffic-related air pollution, noise, etc.
	○ Infrastructure Data: Road network, traffic signals, bus stop locations, etc.
	○ Unified transportation-related data for real-time collection, analysis, and sharing
	○ Integrated management of data from various sources (GPS, public transportation cards, traffic signals, etc.) on a single platform
	○ API-based open platform for inter-agency sharing
	○ Establishment of a foundation for linking public and private data
	○ Enhancing policy reliability by securing accurate and consistent data
	○ Adopting international standards (e.g., GTFS, DATEX II) and promoting transportation data standardization
	○ Establishing a dedicated data analysis organization for the transportation sector
	○ Mandating data-driven decision-making in policymaking
	○ Data-based implementation of performance evaluation indicators
	○ Establishing a Legal Foundation
	-  Lima needs to revise laws and regulations related to urban planning, transportation, data management, and the environment to ensure consistent and sustainable policies during the smart city implementation process.
	-  Local government-level ordinances and regulations aligned with national smart city policies are necessary.
	-  Legal frameworks for data management, personal information protection, and contractual provisions for public-private partnerships must be systematized.

	○ Establishing a Collaborative Governance
	-  Currently, Lima's smart city projects tend to be implemented piecemeal, by individual agencies. → Public-private partnerships, community participation, and a multi-agency collaborative system are necessary.
	-  Establishing an integrated consultative body or smart city promotion committee linking transportation, environment, safety, urban planning, and ICT sectors is necessary.
	-  To expand citizen participation, a digital platform-based system for collecting opinions and sharing data is needed.

	○ Phase 1: Foundation Building (Short-term, 1-2 years)
	-  Legal Foundation
	* Enactment of a Basic Smart City Promotion Ordinance at the Lima City Ordinance Level
	* Regulation of Data Management Principles (Data Standardization, Personal Information Protection, Public Data Openness)
	* Improvement of Regulations to Supplement Public-Private Laws and Regulations to Promote Private Investment

	-  Governance
	* Establishment of a Smart City Promotion Preparatory Committee under the leadership of the Lima City Hall
	* Participation from departments related to transportation, environment, ICT, and safety, private companies, civic groups, and academia
	* Pilot operation of a digital survey platform to collect citizen opinions


	○ Phase 2: Building an Integrated Platform and Providing Services (Medium-term, 3-5 years)
	-  Legal Foundation
	* Promote the enactment of a special law on smart cities linked to national laws (in cooperation with the central government)
	* Establish legal and technical standards for data sharing and security management
	* Application of regulatory sandboxes for each service (e.g., smart mobility, digital healthcare)

	-  Governance
	* Official launch of the Lima Smart City Promotion Committee → Establishment of a multi-agency decision-making structure
	* Operation of transportation and environmental projects based on long-term partnership agreements with private companies
	* Establishment of a citizen-participatory data hub (e.g., real-time sharing of traffic congestion and air quality information)


	○ Stage 3: Advancement and Expansion (Medium- to Long-Term, 5 Years or More)
	-  Legal Foundation
	* Periodic revision of laws and regulations reflecting the results of smart city service operation
	* Establishment of metropolitan smart city regulations linking cities (e.g., Lima and Callao)
	* Establishment of a legal framework aligned with international standards (e.g., ISO Smart City Indicators)

	-  Governance
	* Operation of a "Smart Governance Platform" enabling direct citizen participation in policymaking
	* Establishment of a data sharing ecosystem between the public, private, and citizens
	* Establishment of a foundation for global cooperation through linkage with international smart city networks


	○ Legal Foundation: Ensuring policy consistency and sustainability, promoting private investment, and enhancing data reliability
	○ Collaborative Governance: Eliminating barriers between agencies, expanding private sector participation, and realizing a citizen-centered smart city
	○ Operating Hours
	-  Operating 24/7, 365 days a year, based on the principle of real-time monitoring and disclosure of traffic information.

	○ Collection Structure
	-  Real-time traffic information is collected and integrated through various sensors and sources, including CCTV, bus GPS, taxis (probe vehicles), transit cards, road electronic displays (VMS), and bus stop information terminals (BIT).

	○ Information Processing & Analysis
	-  Collected traffic data undergoes analysis and information fusion (Fusion & Production) processes to provide real-time traffic conditions, congestion, unexpected incidents, bus arrival times, and more to citizens and relevant organizations.

	○ Distribution Channels
	-  Traffic information is provided to citizens through various media, including the Seoul Metropolitan Government website, mobile app/web, ARS (phone), social media (e.g., Twitter), VMS, and BIT. It is also available as an API to private developers and portal sites.

	○ Unmanned surveillance system
	-  It operates an automatic CCTV system to monitor illegal parking and bus lane violations, and have a fully automated processing system from vehicle ownership search to fine imposition and issuance.

	○ BMS Operation
	-  The Bus Management System (BMS) analyzes real-time operation data (punctuality, dispatch intervals, etc.) of GPS-based buses to manage and improve city bus operation.

	○  Organization and Personnel Structure
	-  Initially, the system was built and operated by approximately 29 professional personnel. Currently, some system operations are outsourced or contracted to the private sector.
	-  From the initial stage of construction (1998), the budget was solely city-funded. Since 2009, national subsidies (50% city and 50% national) have been introduced for some projects.

	○ Step 1: Establish the proposed traffic signal control system and analyze the protocol suitable for Lima City
	○ Step 2: Define the Lima City protocol and establish an integrated monitoring system for Lima City
	○ Step 3: Phase-wise replacement and stabilization of the existing system with the Lima City standard system.
	-  Replace outdated controllers at intersections adjacent to the new system area with Lima City controllers.
	-  Relocate existing controllers to outdated controllers within the existing system area in stages.





	3. Diagnosis and improvement plan for automatic enforcement system
	(내용없음)
	1) Analysis and Technology of Korean Cases
	① Key Functions of the Automated Enforcement Platform
	○ Enforcement Data Reception and Storage
	-  Real-time reception of violation video, license plate number, violation time, and other data generated by unmanned enforcement devices (speed, red light violations, section enforcement, etc.)
	-  Data integrity and security are maintained while being stored

	○ License Plate Recognition (LPR)
	-  Image processing-based license plate recognition
	-  Deep learning-based OCR technology is applied to recognize even blurry or slanted license plates

	○ Automatically determines whether a traffic law is violated
	-  Automated violation judgment logic, including comparing the reference speed with actual driving speed and determining whether a traffic signal has been violated.
	-  Built-in algorithms for various violation types, such as crossing stop lines and exceeding the speed limit.

	○ Automatic registration of traffic violation data
	-  For confirmed violations, information such as the type of violation, time of violation, location, and vehicle number are registered in the database.
	-  Integration with the National Police Agency's traffic fine system

	○ Verification and search of traffic violation videos
	-  Interface provided for manual reviewers (video playback, zoom, annotation functions, etc.)
	-  Correction and supplementation functions for inaccurate recognition

	○ Administrative Disposition Linkage
	-  Automatically link violations to fines or penalties
	-  Link to confirm violator addresses and print notices

	○ Statistics and Reporting Functions
	-  Various reports are provided, including daily/monthly/yearly enforcement status, regional violation types, and time-based statistics.
	-  Reference material for policy analysis and additional enforcement equipment installation.

	○ System Integration and Security
	-  System integration with the National Police Agency, local governments, and the Traffic Information Center (TOPIS) is possible.
	-  Logging, access control, and encryption are applied to all data.


	② Automated Enforcement Platform Configuration Diagram
	③ Operation Method of the Seoul Metropolitan Government and National Police Agency Automated Enforcement Platform
	○ Seoul TOPIS-linked automatic enforcement system
	○ Operation of the National Police Agency's Automated Enforcement Platform

	④ System Operation Organization Structure
	⑤ Example of automatic enforcement platform screen functions

	2) Improvement plans
	① Phase 1: Infrastructure and Equipment Modernization
	○ Goal: Securing reliable enforcement data
	○ Improvements
	-  Replacing aging equipment and introducing high-resolution cameras
	-  Improving license plate recognition rates by introducing image recognition-based AI sensors
	-  Establishing a communications network (broadband, LTE) to stabilize data transmission


	② Phase 2: Establishing an automated enforcement platform
	○ Goal: Automating the integrated management and processing of enforcement information
	○ Improvements:
	-  Integrating data collection from each enforcement device into a central system
	-  Implement an automated workflow from violation detection → verification → notification → complaint handling
	-  Establish a real-time linkage system with relevant agencies, including the traffic police and the Road Administration


	③ Step 3: Establish enforcement standards and systems
	○ Goal: Securing public trust and strengthening the legal system.
	○ Improvements:
	-  Establish specific violation criteria and introduce AI-based accuracy verification standards
	-  Legislate procedures for handling complaints and objections
	-  Establish standards for video masking (mosaicing) to protect privacy


	④ Step 4: Big Data-Based Policy Integration
	○ Goal: Integrated utilization with traffic policies
	○ Improvements:
	-  Analyze risk areas and prioritize maintenance using enforcement data
	-  Relocate enforcement equipment to high-accident areas
	-  Publish analysis report linking with urban planning and traffic safety policies


	⑤ Step 5: Enhance Public Communication and Transparency
	○ Goal: Ensure social acceptance and system sustainability
	○ Improvements:
	-  Establish an enforcement video disclosure system (After masking)
	-  Enable violation history checking and appeals through mobile app/web
	-  Introduction of a supplementary system for reporting illegal activities based on citizen reports

	○ Technical Specifications of the Device: Unmanned traffic enforcement devices include high-resolution cameras, sensors, and automatic recognition systems. These technical components enable license plate recognition, speed measurement, and traffic volume analysis, enabling real-time detection and recording of traffic violations.
	○ Installation and Operation Standards: These systems should be strategically installed, taking into account the characteristics of the city and roads, to ensure safe enforcement without disrupting traffic flow. Operational standards include procedures to ensure consistent operation of each device.
	○ Performance Testing and Testing: These tests include performance testing and testing to ensure compliance with the specifications of unmanned traffic enforcement equipment, including testing the accuracy and error rates of on-site unmanned traffic enforcement equipment and systems, and durability testing.
	○ Data Standards and Communication Protocols: Includes information on the types of data collected from field equipment, database formats, and communication protocols for data transmission between the field and the center.
	○ Equipment Delivery and Labeling: Includes information on on-site equipment installation standards, packaging standards for safe transport, examples of nameplates for maintenance, and labeling methods.
	○ Device Configuration and Installation Method
	-  Unmanned traffic enforcement equipment detects vehicles in violation on-site, collects enforcement data (violation, location, time, video, license plate number, etc.) and transmits it to the central server.
	-  The Local Control unit is functionally composed of a vehicle detection unit, video collection unit, central processing unit, communication unit, and power supply. Additional units can be added as needed, allowing for a variety of configurations.

	○ Functions and Specifications by Component
	-  Local Control Unit (Central Processing Unit)
	* The local control unit processes data collected from each device, controls each component, and synchronizes time with the central time zone using real-time NTP (Network Time Protocol).
	* The video captured by the local control unit must be capable of visually identifying drivers and vehicles in violation, regardless of weather or time zone.

	-  Vehicle Detection Device
	* The vehicle detection device measures the speed of a vehicle in violation and transmits this information to the local control unit.
	* In cases such as traffic signal violations and intersection traffic violations, it collects traffic signal status information and transmits it to the local control unit.

	-  Video Collection Device
	* The video collection device collects video to identify violating vehicles and drivers based on vehicle detection signals transmitted from vehicle detection devices (or area control devices). Additionally, it tracks vehicle movement paths when cracking down on red lights or intersection traffic violations.
	* The video collection device can crack down on more than one lane with a single camera.
	* A camera capable of capturing high-speed vehicles (up to 250 km/h) is used, and a lens with zoom and reduction functions is used to adjust the shooting position when necessary.
	* Lighting devices for nighttime enforcement should use infrared light with a wavelength of 700 nm or greater (with a 10% or less variability in radiation intensity) to avoid obstructing drivers' vision and guarantee a performance of at least 10 million cycles.
	* The video collection device should capture images of the front or rear of the vehicle, enabling automatic recognition of the vehicle (including the driver when capturing the front, and passengers when capturing two-wheeled vehicles), a portion of the road (at least 3.2 m away), and the license plate.
	* Cameras used for video information processing devices must be products that have passed the Security Function Test (TTA).
	* When transmitting video information to the center, it is recommended to transmit it at a minimum capacity of 5-600 kb.

	-  Communication Device
	* The communication device transmits enforcement video data and processed data on violating vehicles to the center server and receives remote control information from the center server.
	* The communication device between the center server and the regional control unit consists of a terminal server, wired/wireless communication modems, and communication-related software. It utilizes communication modules stipulated in international standard communication protocols and uses wireless communication as the primary communication network.
	* The communication device connects to the center server in accordance with the National Police Agency's security policy.

	-  Power Supply
	* It is designed to allow for heat dissipation through natural ventilation and to operate stably despite input and load fluctuations.
	* Provide a power switch, power indicator lamp, and terminals for measuring each DC voltage.

	-  Structure
	* The use of side posts is recommended, and installation is optional depending on the conditions of the equipment installation site.
	* The structure must be designed and manufactured to facilitate maintenance, restrict access, and provide lightning protection.
	* When installing equipment, it must be designed and manufactured to withstand its own weight and external dynamic loads such as wind.
	* Steel structures must be made of galvanized steel pipe or equivalent materials. Design standards vary depending on the installation environment. Therefore, design data for all steel structures must be submitted to the ordering party upon delivery.
	* The structure shall be provided with a corrosion-resistant nameplate in an easily identifiable location containing information on the date of installation, material, intended use, etc.

	-  Enclosure
	* The enclosure is designed and manufactured to safely secure internal devices and block external impacts.
	* The enclosure must be waterproof and moisture-proof, with a special powder coating to prevent scratches and rust, and must be protected against external electrical or physical impacts.
	* The enclosure itself must be grounded using a grounding rod or grounding plate, and grounding for communication devices must also be provided.
	* If a ventilator is installed, use a special filter to prevent dust from clogging the vents.
	* Install a temperature sensor and a sensor that can detect the opening/closing of the enclosure door. Collect data on its operation and transmit it to the central server.


	○ Speed ​​Enforcement Function and Performance Standards
	-  Speed ​​Violation Enforcement Function
	* Detects vehicles, measures speed, and enforces enforcement of speed violations.

	-  Signal Violation Enforcement Function
	* This function detects traffic signal status and enforces the enforcement of traffic signal violations. It also detects all vehicles (including two-wheeled vehicles) in the enforcement lane.
	* For intersections and single-lane roads, this function enforces left-turn and straight-through signal violations, and for right-turn-only lanes, this function enforces right-turn signal violations.
	* Auxiliary images are acquired at equal time intervals from the stop line until the vehicle passes the intersection.

	-  Section Speed ​​Violation Enforcement Function
	* Section speed violation enforcement is performed by installing equipment at the start and end points of the section to be enforced, or by connecting branch equipment from the center to enforce section speed violations simultaneously at both the start and end points.
	* To enforce section speed violations, the system collects the passage time, point speed, license plate recognition, vehicle video information, license plate video information, and standard time synchronization status of all vehicles passing through the start and end points. This function transmits the passing vehicle information to the center server.
	* Section speed violation equipment must be synchronized in real time (in 5-second increments) with the standard time of the video room (center). When the standard time error is within the tolerance (1 second), section speed violation enforcement data is generated and processed.


	○ Center Functions and Specifications
	○ Center S/W Function
	○ Center DB Specifications
	-  Unmanned Traffic Enforcement Device Center DB Data Format
	-  Unmanned Traffic Enforcement Equipment Center ERD

	○ Communication Protocols between Regional Control Units
	○ LIMA REPORTA APP (platform connection available)
	-  Connects to the Lima City Hall platform. Upload footage of violations (inspectors only). After vehicle data is verified, fines are assessed.

	○ CINEMOMETROS (platform connection available)
	-  Violation roads are selected, enforcement equipment is installed, the violating vehicle is detected, and the footage is uploaded to the platform of the speed enforcement vehicle, after which fines are assessed.

	○ CCTV (platform connection not available)
	-  Because an automated license plate enforcement system has not been established, fines are issued after manual verification.

	○ Since the Peruvian National Police (PNP) holds enforcement authority, legal and institutional reforms are necessary, focusing on the police organization, to develop standard specifications.
	○ Through consultation between the Peruvian National Police and the City of Lima, an integrated system that incorporates existing systems should be developed to establish an integrated center for automated enforcement systems.
	○ Developing standard specifications is necessary to introduce and operate an integrated and consistent system.
	○ Developing standard specifications is necessary for three systems: speed enforcement, red light enforcement, and zone speed enforcement.
	○ Since the Peruvian National Police (PNP) holds enforcement authority, legal and institutional reforms are necessary, focusing on the police organization, to develop standard specifications.
	○ Establishing a standard specification that is feasible and sustainable for the city of Lima, including:
	○ Installation of Enforcement Equipment: Unmanned cameras (fixed/mobile, etc.) are installed on roads to detect violations such as red light violations, speeding violations, crossing the center line, and bus lane violations.
	○ Automatic Detection
	-  Speed ​​Violation: Automatically captures vehicle speeds exceeding the speed limit.
	-  Red Light Violation: Automatically captures vehicles entering an intersection at a red light.
	-  Lane Violation: Captures vehicles using bus lanes and other areas.

	○ High-resolution cameras automatically capture vehicle front/rear license plates, lane locations, and the time of violation.
	○ Typically, 2-3 images and 5-10 seconds of video are stored.
	○ Captured videos/images are transmitted to the center system (automated enforcement platform).
	○ Metadata such as date, time, location (GPS or device ID), and vehicle number are included.
	○ Automatic license plate recognition (OCR) and violation judgment algorithms (e.g., AI-based) are applied.
	○ If accuracy is below a certain level or uncertain, the violation is classified as a manual reading.
	○ If the violation is unclear, a professional reader will review the video and photos.
	○ If the license plate number is incorrect, reflective, or blurry, the video will be discarded.
	○ Final determination of violation status will be made.
	○ After a violation is confirmed, vehicle registration information will be checked → Ownership will be confirmed.
	○ Advance notice of fines will be issued.
	○ A fine notice will be issued after the explanation deadline.
	○ If payment is not made, a reminder will be issued → Payment will be processed as delinquent.
	○ Violation videos and interpretation results are stored on the server for a specified period (e.g., 3 months to 1 year).
	○ Can be used for civil complaint response, administrative litigation, etc.
	○ Violation Analysis by Time and Location
	○ Utilization in Traffic Policy Development at Accident-Prone Locations
	○ Legislation Reform: Enact and revise traffic laws and ordinances that clearly define the legal basis for unmanned enforcement systems. → For example, include provisions on the evidentiary value of electronic enforcement data.
	○ Regulations on Violation Notification and Appeal Procedures: Standardize the timing and method of notification to violators and appeal procedures.
	○ Strengthen data utilization regulations: Clarify standards for the storage, use, and disposal of collected video and vehicle information.
	○ Establishment of a Dedicated Organization: Establish a "Smart Enforcement Team" under the Lima City or National Police Agency → Responsible for policy planning, operational management, and civil complaint response.
	○ Establishment of an Inter-Agency Collaboration System: Establishment of a division of labor and real-time information sharing system among the Lima City Traffic Unit (ATU), local governments, and the police.
	○ Strengthening the Integrated Control Center: Strengthening the Urban Traffic Control Center to integrate and analyze unmanned enforcement video and data.
	○ Introduction of Intelligent Enforcement Equipment: Introduction of Korean-style AI-based multi-function cameras that automatically recognize speeding, red light violations, lane violations, and center line crossings.
	○ High-resolution Image Processing Device: Introduction of high-sensitivity IR cameras and license plate recognition systems(LPR).
	○ Cloud-based Storage and Analysis Infrastructure: Improved cloud storage of enforcement videos and data and real-time analysis.
	○ Real-time Data Linkage: Real-time linkage between the enforcement system, traffic signal control system, and urban traffic information system.
	○ Enforcement Process Automation: Violation → Video Verification → Vehicle Identification → Notification → Fine Imposition → Collection.
	○ Establish an operational performance monitoring system: Periodically evaluate and disclose operational performance, including enforcement efficiency and violation reduction rates, based on key performance indicators (KPIs).
	○ Increase public awareness and acceptance: Spread awareness of the legitimacy and effectiveness of unmanned enforcement through public campaigns and education.
	-  KSI (Killed or Seriously Injured: Representative indicator of accident severity): Number of deaths + number of serious injuries
	-  Number of accidents: Number of accidents resulting in casualties

	○ Legal Basis for the Effectiveness Analysis of Unmanned Traffic Enforcement Equipment
	-  Article 4-2 of the Road Traffic Act (Installation and Management of Unmanned Traffic Enforcement Equipment)
	-  Article 147 of the Road Traffic Act (Delegation and Entrustment, etc.)

	○ Legal Basis for the Operation of the Traffic Accident Analysis System (TAAS)
	-  Article 52 of the Road Traffic Safety Act (Establishment of a Road Traffic Safety Information Management System, etc.)
	-  Article 59 of the Road Traffic Safety Act (Delegation of Authority and Entrustment of Duties)

	○ Legal Basis and Organizational Structure for the Dedicated Agency for Effectiveness Indicator Analysis
	○ Legal Basis and Organizational Structure for the Establishment of a Traffic Accident Analysis System
	○ Peruvian National Police or the Metropolitan Traffic Management Office (GMU), a traffic agency under the City of Lima
	○ Short-term Effectiveness Indicators Before the Establishment of the Traffic Accident Analysis System
	-  Short-term Comparative Analysis of the Number of Accidents, Number of Fatalities, Number of Injured Persons, and Type of Accident (V-V, V-P, etc.)
	-  Comparative Analysis Before and After the Automated Traffic Enforcement System (including Testbed) Installation

	○ Effectiveness Indicators after Establishing a Traffic Accident Analysis System
	-  Utilizing Traffic Accident Statistics Data to Develop the Traffic Accident Risk Index (ARI)
	-  The KSI (Killed or Serious Injuries) and the number of traffic accidents, which represent the severity of traffic accidents, are squared, added together, and then the square root is taken and divided by year. The resulting values ​​can be displayed by region, road type, or road shape, depending on the purpose of the analysis.
	* KSI (Killed or Seriously Injured): Number of deaths + number of serious injuries
	* Number of accidents: Number of accidents resulting in casualties


	○ License Revocation Due to Excessive Penalty Points or Accumulated Points
	-  If the penalty points for a single violation or accident, or the annual accumulated points, reach the penalty points or accumulated points listed in the table below, the driver's license will be revoked.

	○ License suspension due to exceeding penalty points or disciplinary penalty points
	-  Driver's license suspension is determined and enforced when the penalty points or disciplinary penalty points due to a single violation or accident exceed 40 points. In principle, 1 point is counted as 1 day.

	○ Curriculum and Content
	-  Driver's License Penalty Point Reduction Course
	* This program is designed for drivers with less than 40 penalty points. This program allows for point reduction through 4 hours of training.
	* Penalty Point Reduction Training (4 hours): Required for drivers with less than 40 penalty points (once a year)

	-  Drunk Driving Course
	* This course is designed for drivers caught drunk driving. It focuses on the dangers of drunk driving and the legal consequences.
	* Drunk Driving Training 1, 2, and 3: After midnight on May 31, 2012, classified by number of drunk driving arrests within the past five years.

	-  Course for Drivers with Suspensions/Revocations Other Than DUI
	* Compliance Training (6 hours): Those whose licenses have been suspended for traffic accidents, violations of laws, or reckless driving; those who have caused accidents resulting in a child's death in a school zone; and those who have had their licenses revoked for other reasons than DUI and wish to obtain a new license.
	* Considerate Driving Training (6 hours): Those whose licenses have been suspended or revoked for retaliatory driving.

	-  2nd Training Course 
	* On-site Participation Training (8 hours): Those who have completed mandatory special traffic safety training after receiving a driver's license suspension and who wish to participate (once a year)
	* Penalty Point Reduction Training: 20 penalty points reduced
	* Courses for Driver's License Suspension or Cancellation
	* On-site training: Suspension period reduced by 30 days.


	○ Legal sanctions procedures and regulations
	○ Transportation violation regulations
	○ Driver's license suspension and revocation regulations (penalty point imposition, etc.)
	○ Program Objectives
	-  Encourage behavioral change in drivers who violate traffic laws.
	-  Develop safe driving habits.
	-  Reduce the annual traffic accident rate.

	○ Target Audience
	-  Drivers who cause traffic accidents.
	-  Drivers who violate various laws, such as drunk driving, running red lights, or speeding.
	-  Those with suspended or revoked licenses.
	-  Training Content and Method
	-  Traffic Law Education: Educate drivers on the importance of traffic laws and how each law can prevent accidents. This ensures drivers clearly understand the need to comply with the laws.
	-  Risk Awareness Education: Study real-life cases of accidents caused by drunk driving or speeding, analyze the causes and consequences of accidents, and strengthen risk awareness.
	-  Risk Awareness Education: Study real-life cases of accidents caused by drunk driving or speeding, analyze the causes and consequences of accidents, and strengthen risk awareness.
	-  Considerate Driving Education: Aim to reduce accidents through respectful driving practices, such as yielding driving and prohibiting retaliatory driving.
	-  Practical Training: Improve real-life driving skills through simulation programs or hands-on driving training. Applying theoretical knowledge to real-life situations is crucial.
	-  Counseling and Feedback: After completing the training, individual counseling is provided to analyze each driver's characteristics and behaviors and provide customized feedback.

	○ Benefits and Effects
	-  Drivers who complete the training will be given the opportunity to receive reduced penalties for traffic violations.
	-  After the training, awareness of safe driving will be strengthened, contributing to a long-term reduction in traffic accidents throughout society.

	○ Cooperation between relevant organizations is necessary
	-  Policy support from the central government, police, and local governments is necessary. Customized training for each region is necessary to enhance the ongoing effectiveness of the training
	-  A dedicated organization should be designated to develop the program and foster a sustainable training environment

	○ When installing or relocating unmanned traffic enforcement equipment, install it in locations where violations of laws or traffic accidents frequently occur. However, the installation location should be selected by comprehensively considering the installation standards for each type of violation.
	○ When installing unmanned traffic enforcement equipment on newly constructed roads, consideration should be given to design hourly traffic volume, speed limit, design speed, and number of lanes. However, after three years of operation, the appropriateness of the installation and the need for relocation should be reviewed.
	○ When installing unmanned traffic enforcement equipment, guidance signs indicating the location of enforcement points or sections must be installed, along with auxiliary signs indicating the start and end of each zone or section.
	○ The number of accidents, fatalities and serious injuries, and violations based on the Accident Risk Index (ARI), accident type, and accident cause criteria are calculated based on traffic accidents occurring over the past three years (excluding the survey year).
	○ The Accident Risk Index (ARI) is calculated using the following formula:
	-  KSI(Killed or Seriously Injured: Representative indicator of accident severity): Number of deaths + number of serious injuries
	-  Number of accidents: Number of accidents resulting in casualties

	○ When installing unmanned traffic enforcement equipment in child, elderly, and disabled protection zones, the number of vehicle-to-person accidents shall be given priority among accident types for each child, elderly, or disabled accident.
	○ The head of the agency installing unmanned traffic enforcement equipment shall conduct a joint survey with relevant traffic safety organizations, such as the Korea Road Traffic Authority (including traffic safety volunteer organizations, such as the Green Mothers' Association, in the case of child, elderly, and disabled protection zones) to determine pedestrian, road, and traffic conditions.
	○ Legal Basis and Organizational Structure for the Dedicated Agency for Establishing Installation Standards and Analysis/Location Selection
	○ Peruvian National Police or the General Directorate of Urban Traffic (GMU), a traffic agency under the City of Lima
	○ Number of Accidents Causing Personal Injuries and Number of Fatalities and Serious Injuries
	○ Number of Vehicle-to-Vehicle, Vehicle-to-Person, and Single-Vehicle Accidents
	○ Number of Traffic Violations, including Speeding, Red Light Disregards, and Failure to Protect Pedestrians
	○ Pedestrian, Road, and Traffic Conditions
	○ Priority 1: Accident Risk Index (ARI)
	○ Priority 2: Accident Type
	○ Priority 3: Pedestrian Conditions
	○ Priority 4: Road and Traffic Conditions
	○ Priority 5: Frequency of Traffic Violations and Need for Enforcement
	○ Priority 6: Frequency of Complaints Requesting Installation of Unmanned Traffic Enforcement Equipment
	○ Road Traffic Act, Chapter 13: Penalties
	○ Road Traffic Act Enforcement Decree, Chapter 11: Fines and Violations
	○ Road Traffic Act Enforcement Rule, Chapter 11: Fines and Violations
	○ Enforcement Procedures
	-  Violation Detection: When the unmanned enforcement system detects a vehicle violating traffic laws, it automatically collects relevant information and stores it in a database. The captured evidence has legal effect, including the exact time, location, and type of violation.
	-  Information Transmission: When a violation is detected, the information is transmitted to the relevant authorities. At this time, the police unmanned enforcement center uses video automatic number plate recognition to identify the vehicle owner and comprehensively analyze the facts using the vehicle registration database.

	○ Notification and Imposition of Fines:
	-  A prepayment fine notice is issued to the owner of the vehicle in violation, containing detailed information such as the nature of the violation, the date and time of occurrence, the amount of the fine, and the payment deadline.
	-  Fines vary depending on the type of violation, and fine notices are usually sent by registered mail to ensure safe delivery to the owner.

	○ Objection Procedures
	-  After receiving the prepayment fine notice, the vehicle owner has the right to object to it. Objections must be submitted within the legally prescribed deadline.
	-  The objection must be accompanied by the reasons for the objection and supporting evidence. The relevant authorities will then investigate the objection and notify the owner of the outcome.

	○ Collection and Legal Action
	-  If an objection is dismissed or not filed within the deadline, the fine will be paid. Failure to pay the fine may result in additional legal action and late fees.
	-  If the fine payment deadline is exceeded, the vehicle may be seized and the driver's license may be suspended.

	○ Procedures for Imposing and Collecting Fines
	○ Delegation of Fine Collection
	○ Operation Plan for the Fine and Fine Collection Information System
	○ Scope of Violations and Fine Amounts
	○ Notification of Fine Payments
	○ Fine Collection Agencies
	○ Payment of Fines
	○ Provision of a Record Book of Fine Collection Records
	○ Installation of Speed ​​and Red Light Violation Enforcement Cameras
	○ Establishing a Detection System for Enforcement
	○ Establishing an Online Communication System for the Automated Enforcement System Center
	○ Establishing an Integrated Automated Enforcement System Platform
	○ Establishing a Vehicle Registration Office DB Number Recognition System (Vehicle Owner Verification)
	○ Establishing a System for Issuing Fines or Penalty Notices
	○ Establishing a Fine or Penalty Payment System
	○ Types of Traffic Violations and Fines
	○ Traffic Violation Records and Increased Insurance Premiums
	○ Court Procedures
	○ Recent Changes to Traffic Regulations
	○ Article 75 of the Road Act (Road Occupation Permit)
	○ Article 19 of the Road Traffic Act Enforcement Decree (Installation of Unmanned Traffic Control Equipment)
	○ Electrical Installation Technical Standards (Ministry of Trade, Industry and Energy Notice)
	○ National Standards (KS): Electrical and Telecommunications Materials and Construction Standards
	○ Telecommunications Service Provider Agreement Standards (KT, SKT, LGU, etc.): When Interworking
	○ Standards and Purpose:
	-  Stable power supply for enforcement equipment (cameras, sensors, and control devices)
	-  Power security and connection to Korea Electric Power Corporation (KEPCO)

	○ Key Processes:
	-  KEPCO service line connection: Power is supplied from a nearby transformer or distribution line to the enforcement equipment.
	-  Distribution box installation: Distribution boards (including AC to DC conversion) are installed for each enforcement equipment.
	-  Grounding and leakage circuit breaker installation: Mandatory protective devices to prevent electric shock and fire.
	-  Emergency power supply (UPS) installation: Prevents video loss during power outages.

	○ Standards and Purpose:
	-  Real-time video transmission and centralized transmission of enforcement data
	-  Application of dedicated lines or LTE communication
	-  Utilization of police and local government private networks

	○ Main Process
	-  Optical Cable/Dedicated Line Installation: After consultation with a telecommunications company such as KT, connect to the CCTV control center or traffic center (TOPIS)
	-  LTE Router Installation: In areas where wired networks are difficult to access, wireless networks (LTE/5G) are used instead
	-  Network Security: Apply VPNs, encrypted communications, etc.

	○ Standards and Purpose:
	-  Equipment Safety Securing and Citizen Safety
	-  Local Government Road Occupancy Permit Required

	○ Major Processes:
	-  Camera and Sensor Foundation Construction: Concrete Burial (Deepest Approximately 1.2m or More), Steel Anchor Fixation
	-  Underground Pipe Burial: PVC or Metal Pipe Burial for Electric Wires and Communication Lines
	-  Restoration of Sidewalks and Roadways After Cutting: Road Occupancy and Restoration
	-  Pole Installation and Height Standards: Average 4-6m to Avoid Obstructing Vehicle Visibility

	○ Electricity
	-  Establish standardized installation standards for electrical equipment on public roads (e.g., cable specifications, grounding methods, insulation standards, etc.)
	-  Establish dedicated power system regulations to ensure the safety of power supply for traffic enforcement equipment
	-  Establish mandatory standards for the installation of UPS and emergency power supplies

	○ Communication
	-  Mandatory priority use of optical cables or establishment of 5G-based backup system standards when establishing communication networks between automated enforcement equipment and centers
	-  Unification of data transmission protocols based on national standards (e.g., TCP/IP-based video transmission, VPN security standards, etc.)
	-  Clarification of communication channel redundancy requirements (main-backup structure)

	○ Civil Engineering
	-  Establishment of a standard manual for road excavation and restoration when installing enforcement equipment (excavation depth, type of paving material, restoration period, etc.)
	-  Establishment of standards for consultation and agreements between local governments and public institutions when utilizing infrastructure (e.g., utility poles, pipelines, etc.)
	-  Clarification of visibility standards to ensure citizen safety when installing road structures

	○ Electricity
	-  Designate a dedicated electrical safety department (or personnel) under the city hall and grant authority to conduct safety inspections related to enforcement systems
	-  Implement a registration system for external electrical contractors for enforcement equipment maintenance (including qualification and performance evaluations)

	○ Communications
	-  Establish a dedicated organization for communications network operation and fault response (e.g., a network operation team within the Traffic Information Center)
	-  Establish a cooperative system with telecommunications companies: Promote long-term contracts and quality standard agreements when utilizing private communications networks.

	○ Civil Engineering
	-  Establish a dedicated organization for permitting and on-site management of the installation process for enforcement equipment
	-  Establish a collaborative system among departments related to automated enforcement systems, such as the GMU, APU, and PNP (including the formation of a joint review body)

	○ Electricity
	-  Introduction of smart power meters: Implementation of energy efficiency analysis and remote management systems
	-  Consideration of the application of eco-friendly auxiliary power sources such as solar power (for public safety and energy sustainability)

	○ Communications
	-  Introduction of IoT-based monitoring technology: Automatic equipment status diagnosis and real-time communication status monitoring
	-  Strengthening standards for security technology implementation, such as VPNs, firewalls, and communication encryption

	○ Civil Engineering
	-  3D topographical information-based simulations prior to installation of enforcement equipment to ensure visibility and installation stability
	-  Mandatory application of ground-penetrating radar (GPR) to prevent unauthorized excavation in urban areas

	○ Publication of a standard design drawing collection: Produce design drawings and specifications that compile case-specific drawings and technical standards for electrical, communications, and civil engineering processes related to the installation of enforcement equipment.
	○ Integrated infrastructure design guidelines: To utilize existing infrastructure, design standards for integrated infrastructure, such as traffic signals, surveillance cameras, and speed cameras, are needed where possible.




	1. Overview and Objectives
	2. Scope of Building
	(내용없음)
	(내용없음)
	(내용없음)
	○ January 2025 - August 2025 (including prior consultation and effectiveness analysis)
	○ May 2025 (on-site system implementation and implementation)
	○ The testbed for the traffic signal axis improvement and automated enforcement system was selected in consultation with Lima, Peru, taking into account the characteristics of each system and enabling a quantitative evaluation of the implementation effects.
	○ Implementation Target Sites
	-  Traffic signal axis improvement: Six signalized intersections between Av. Simon Bolivar and Av. Husares de Junin
	-  Automated enforcement system: One intersection between Av. Talara and Av. Brasil

	○ The Traffic Signal Axis Improvement Testbed aims to alleviate traffic congestion and improve travel speeds by optimizing traffic signals in the target section. The tasks involved are as follows:
	-  Analysis of the current status and issues with the horizontal axis
	-  Discussion and selection of the testbed site
	-  Preliminary survey (traffic volume/traffic speed, etc.)
	-  Analysis of signal operation status
	-  Design of signal control variables
	-  Application and monitoring of the optimization database
	-  Post-survey (traffic speed)
	-  Pre- and post-survey effectiveness analysis

	○ The purpose of the Automated Traffic Enforcement System Testbed is to enhance traffic safety and reduce the number of traffic violations by establishing an automated signal/speed enforcement system. The tasks involved are as follows:
	-  Analysis of the current status of the Lima City enforcement system
	-  Discussion and selection of the testbed site
	-  Review of the status of enforcement-related linked systems and laws/sanctions
	-  On-site inspection of system installation sites and establishment of installation plans
	-  System Installation Preparation (On-site Equipment and Software Development)
	-  Preliminary Survey (Number of Signal/Speed ​​Violations, Stop Line Compliance Rate, etc.)
	-  System Construction and Testing
	-  System Operation Monitoring
	-  Post-Survey (Number of Signal/Speed ​​Violations, Stop Line Compliance Rate, etc.)
	-  Pre-/Post-Survey Effectiveness Analysis 





	3. Construction of a test bed for improving traffic signal axes
	(내용없음)
	(내용없음)
	(내용없음)
	○ The traffic signal axis improvement testbed will be conducted to select target areas for signal optimization through analysis of the urban structure and current conditions, as well as the collection of opinions from Lima, Peru; to establish improvement measures by analyzing the current status of signal operations in the target areas and identifying existing issues; and to minimize congestion through the development and application of a signal optimization database.
	○ The test bed section must be selected so that the effects of improved signal operation can be quantitatively derived. Therefore, the following selection criteria were reviewed to select candidate sites.
	○ Based on the above criteria, candidate sites for the testbed target section were identified and finalized through consultation with Lima, Peru and on-site inspections. As a result, the section from the Bolivar–Cordova Intersection to the Junin–Garzon Intersection (approximately 1.47 km) was selected. There are a total of six signalized intersections within the target section, as listed below.
	○ There are a total of 6 signal intersections within the designated test bed section, as follows.
	○ The signal operation status of the signalized intersections within the testbed section was analyzed in advance using the signal operation database collected from Lima, Peru.
	○ The operation status of signalized intersections within the testbed section is as follows.
	○ Based on the data on the operation status of signal intersections, the problem of signal linkage being disconnected and communication being degraded was identified as a result of the problem analysis. The results of the signal linkage status analysis are as follows.
	○ A preliminary on-site inspection was conducted during the first visit. The results of the inspection revealed that traffic congestion was worsening at intersections 4 through 2 due to insufficient signal timing at intersection 5 (Bolivar-Brasil) on the west-eastbound side, resulting in traffic delays. This was exacerbated by tailgating within the intersection.
	○ The traffic status survey and analysis are conducted by dividing them into literature survey and field survey. The survey methods and contents for each major survey item are as follows.
	○ Signal Operation Status and Intersection Characteristics Survey
	-  The signal operation status of the target intersection was investigated on-site based on the provided Lima City literature (signal operation database).
	-  The cycle, signal phase, offset, and pedestrian signal times were investigated.
	-  Construction drawings were created and actual driving surveys were conducted to identify disconnected points.
	-  The intersection geometry (intersection distance, road width, number of lanes, traffic flow, etc.) was investigated through on-site measurements.
	-  The signal operation status, intersection characteristics, traffic patterns, and issues were reviewed to identify areas for improvement.

	○ Driving Survey
	-  Driving surveys were conducted during peak and off-peak hours along the main transverse axis of the test bed. (The survey was conducted after a preliminary survey to determine intersection locations, names, and spacing.)
	* Morning Peak: 07:00~09:00
	* Off-Peak: 12:00~14:00
	* Afternoon Peak: 17:00~19:00 

	-  The investigator drove the test vehicle along the horizontal axis, recorded video, and recorded the crossing and stopping times at each section to calculate travel time, speed, number of stops, and waiting times.
	-  The driving survey results showed that during the afternoon peak, the west-east direction had the lowest speed at 7.2 km/h, while congestion was the most severe, with six stops and a waiting time of 468 seconds.

	○ Traffic Volume Survey
	-  Traffic volume surveys were conducted at intersections within the testbed section during peak and off-peak hours.
	* Morning Peak: 07:00~09:00
	* Off-Peak: 12:00~14:00
	* Afternoon Peak: 17:00~19:00

	-  The principle was to survey traffic volume in each direction at each intersection through field surveys.
	-  Traffic volume (vehicles/hour, single-direction traffic volume) was observed during the analysis time periods.
	-  Traffic patterns by day of the week and time of day for optimized traffic signal design were re-examined on-site based on data collected from Lima City detectors.
	-  According to the traffic volume survey results, the traffic volume from west to east at intersection 5 during the morning peak was the highest at 1,584veh/h, and as a result, it was confirmed that traffic tailgating occurred at intersections 4 and 3, worsening congestion.

	○ The traffic signal operation DB optimization was built to improve communication by optimizing signal control variables such as optimal control group SA (Subarea), TOD (Time of Day), signal cycle, signal display, and linkage value based on a traffic status survey of the test bed section. The main contents are as follows.
	○ Selection of Control Units (SA: Sub-Area) and Critical Intersections (CI: Critical Intersections)
	-  Ensure efficient signal operation at intersections and coordinated control between intersections, intersections with similar traffic conditions should be grouped together, taking into account factors such as road network configuration, traffic pattern changes, and main traffic flow directions that affect traffic flow coordination.
	-  The functional definitions of signal control groups and intersections are as follows:
	* Signal Control Group (SA: Sub-Area): The minimum unit for performing coordinated signal control between signalized intersections.
	* Critical Intersection (CI): The most important intersection within an SA, which determines the cycle length and serves as the basis for applying various signal operation variables at signalized intersections.
	* Minor Intersection (MI): An intersection controlled by CI.

	-  When conducting a test bed, the optimal signal control variables were set by considering the traffic characteristics of each section, time zone, and direction of the target road, and the linkage system was planned to be linked with existing roads and intersections.
	-  As a result of reviewing the control groups in the testbed section, intersections 5 and 6 are operating under real-time signal control, similar to other intersections.
	-  Intersections 1 to 4 are under different control groups and operate under a separate TOD pattern during non-peak hours.
	-  Considering the current operational status and traffic conditions, the current control group was confirmed to be operating appropriately.

	○ Design of Traffic Signal Control Variables
	-  Signal control variables refer to variables that determine operation, such as the length of time traffic signals are turned on, for traffic flow management and control.
	-  Signal control variable design involves optimizing the fundamental elements of signal control, such as cycle length, phase number and sequence, phase length (or cycle split), and offset, to suit the traffic characteristics of the project section.
	-  Signal phase improvement is limited in the current geometry. Therefore, geometric improvement through TSM must be prioritized. Therefore, we designed signal control variables that are feasible under the current circumstances.
	-  Through time-space diagram analysis, we derived optimal interlocking values ​​considering traffic flow and safety. We also improved the signal timing at intersections 5 and 6, which are contributing factors to congestion.
	-  The results of the time-space diagram analysis before and after improvement are as follows.
	-  The results of signal control variable design considering signal linkage analysis and traffic flow are as follows.





	4. Analysis of Traffic Signal Axis Improvements
	(내용없음)
	(내용없음)
	(내용없음)
	○ To strategically present the impact of this testbed, pre- and post-effectiveness analyses were conducted. The details and procedures for the effect analysis of traffic signal axle improvements are as follows.
	○ A driving survey was conducted before and after the traffic signal axis improvement to investigate travel times, speeds, number of stops, and waiting times. Based on the survey results, a comparative analysis was conducted before and after the improvement to determine the improvement effects.
	○ Before the improvement, the overall average travel speed was 10.8 km/h. During the afternoon peak, the west-east direction showed the lowest speed at 7.2 km/h. Congestion was also the most severe, with six stops and a waiting time of 468 seconds.
	○ After improvement, the overall average travel speed was 12.0 km/h, and the travel speed in the west to east direction during the afternoon peak was the lowest at 8.3 km/h, and congestion was found to be the most severe with 4 stops and 375 seconds of waiting time.
	○ As a result of comparative analysis before and after improvement, the overall average travel speed increased by 1.2 km/h to 12.0 km/h, and travel time, number of stops, and waiting time decreased by -56 seconds, -0.7 times, and -49.7 seconds, respectively, improving communication. In particular, the travel speed in the west to east direction during the morning peak increased by 3.8 km/h, showing the greatest improvement effect.
	○ As a result of the delay analysis before and after improvement through simulation (VISSIM) analysis, the average control delay time was reduced by -8.47 seconds/vehicle after improvement, and the delay at Intersection No. 5 was reduced by -8.84 seconds/vehicle, showing the greatest improvement effect.




	5. Establishment of an automatic enforcement system test bed
	(내용없음)
	(내용없음)
	(내용없음)
	○ The automatic enforcement system testbed was conducted by considering the current status analysis and field conditions, collecting opinions from Lima, Peru, and selecting the final target site. By installing the equipment at optimal installation points through specialized technical capabilities, traffic safety within the testbed section was enhanced, and the number of traffic violations was minimized.
	○ The testbed site was selected as a location with frequent traffic violations to strategically assess the effectiveness of the system installation within the traffic signal axle improvement section.
	○ The testbed candidate site was finally selected as “Talara–Brasil” after consultation with Lima, Peru and on-site inspections.
	○ Issues were identified when establishing an automated enforcement system testbed through an analysis of the current status of Lima, Peru’s automated enforcement system and related information.
	○ The enforcement and collection status in Lima, Peru, is as follows:
	-  In 2014, police road enforcement was replaced by electronic enforcement under the jurisdiction of the city hall.
	-  A citizen reporting method was added in 2019.
	-  After enforcement officers collect video/photos, they manually verify license plates and impose fines.
	-  After enforcement officers collect video/photos, they manually verify license plates and impose fines.
	* LIMA REPORTA APP(platform connection possible)
	* CINEMOMETROS(platform connection possible)
	* CCTV(platform connection possible)

	-  Future integrated electronic enforcement program planned

	○ Traffic violations are as follows:
	-  Over 50,000 traffic accidents occur annually, with pedestrian accidents accounting for more than 50% of all accidents.
	-  Lima's roads are mostly narrow, single-lane roads with numerous illegally parked vehicles.
	-  Inefficient signaling systems and a lack of civic awareness account for approximately 37.9% of traffic violations in Peru, including tailgating and red light violations.

	○ The preliminary inspection of Lima City revealed that the current enforcement system relies on manually capturing CCTV footage from the center's terminal monitor and enforcing violations. Furthermore, there is no system for license plate recognition or automatic violation detection.
	○ On-site system installation requires a thorough assessment of the site conditions, including the installation structure, electrical and communications environments. Prior consultation was conducted with Lima, Peru to ensure that any structural modifications required for system installation could be confirmed and that the necessary support could be provided during system implementation.
	○ 
	○ For automatic enforcement, license plates must be recognized through camera footage. Since Lima, Peru has different license plates from Korea, the development of software capable of recognizing these plates is necessary, and the local license plate system is being reviewed.
	○ In order to crack down on signal violations, it is necessary to link the signal operation information of the traffic signal controller. In relation to this, discussions were held on the development of a CT sensor or a signal information linkage board for separate collection.
	○ The automated surveillance system will be installed at one selected location, and will include surveillance cameras, radar, a ship-based controller, and software.
	○ Furthermore, the structure for on-site system installation was manufactured in Peru, and consultations were made to support installation, ensuring a stable installation.
	○ The automatic enforcement system is a process that carries out enforcement through object detection, number recognition, speed analysis, vehicle tracking, and traffic signal information analysis, and the process has been designed to be applied in the field.
	○ In order to install the surveillance equipment in Lima, Peru, it is necessary to transport the equipment from Korea. To this end, we have negotiated with Lima, Peru regarding donations to ensure smooth progress.
	○ To ensure that the structure can be installed stably, structural drawings were provided and on-site equipment was installed along with construction management during on-site construction.
	○ The center S/W was installed on the Protrangtio center operation terminal and was constructed to use the information collected from the cameras and sensors installed on site to check information such as the speed of passing vehicles, speed limit violations, and detection and enforcement of vehicles running red lights.
	○ To ensure data accuracy, data stored at the center was reviewed and tested, and improvements were made to ensure stable operation.
	○ The center's operating software has the following operational functions:
	-  Select all branches or branches for which to view violation information, and select the violation type and search period.
	-  Display search results based on search conditions.
	-  Save the displayed violation list to Excel.
	-  Display evidence photos for selected violations from the list.
	-  Display detailed information for selected violations from the list.
	-  Display only for violations involving red light violations.
	-  View video evidence of red light violations.
	-  Download evidence (images, videos).





	6. Analysis of the automatic enforcement system
	(내용없음)
	(내용없음)
	(내용없음)
	○ To strategically present the effects of the automated enforcement system testbed, pre- and post-effectiveness analyses were conducted. The key effectiveness indicator of the automated enforcement system, traffic congestion reduction, required accumulated data for comparison and analysis. However, the short data collection period made it difficult to select as an indicator, and so it was excluded.
	○ The effectiveness analysis of the system implementation is as follows.
	○ The analysis methods for each item are as follows:
	-  Average Travel Speed ​​Analysis: Extract the speed of passing vehicles from the collected traffic data and calculate the average speed to analyze travel speed trends before and after system operation.
	-  peed ​​Limit Violation Analysis: Among vehicles exceeding the speed limit of 50 km/h at a given point, those exceeding 55 km/h, taking into account the margin of error, are defined as speed violations. Speed ​​limit violations are identified and analyzed to analyze the trend in the ratio of speed violations before and after system operation.
	-  Signal Violation Analysis: Vehicles entering the intersection when the traffic light is red are defined as traffic violations. Signal violation vehicles are identified and analyzed to analyze the trend in the number of traffic violations before and after system operation.
	-  Effectiveness Analysis: Strategically present the effectiveness of system implementation by comparing and analyzing data collected under the same conditions (period, location, day of the week, etc.) before and after system operation.

	○ According to the preliminary data analysis, the average speed was 43.9 km/h, 1,439 vehicles were violating the speed limit, accounting for 18.1% of all passing vehicles, and 189 vehicles were violating traffic signals, accounting for 2.38%.
	○ The results of the post-data analysis showed that the average speed was 38.6 km/h, 1,109 vehicles were violating the speed limit, accounting for 12.5% ​​of all passing vehicles, and 164 vehicles were violating traffic signals, accounting for 1.85%.
	○ The results of the pre- and post-test comparison analysis are as follows:
	-  Average speed: 5.2 km/h decrease
	-  Speed ​​limit violations: 330 decrease (-5.6%)
	-  Red light violations: 25 decrease (-0.5%)

	○ Pre- and post-implementation analysis revealed that the average speed decreased by 5.2 km/h after the implementation of the automated enforcement system, demonstrating its effectiveness in preventing speeding-related accidents.
	○ The number of vehicles passing through the system decreased by a total of 913. However, considering the daily average of approximately 304 vehicles, this does not appear to have significantly affected speeds when considering 24-hour traffic volume.
	○ Furthermore, the rate of speed limit violations and red light violations decreased by 5.6% and 0.5%, respectively, demonstrating the system's effectiveness in encouraging compliance with traffic laws and enhancing a pleasant and safe traffic environment.
	○ Considering the short-term effects, the long-term effects of the system installation are expected to be even greater. Further expansion of the system is necessary to ensure a safe traffic environment in Lima, Peru.




	1. Invitational training overview
	(내용없음)
	(내용없음)
	(내용없음)
	○ The invitational training program held in Seoul targeted Lima city officials. It aimed to strengthen the capacity of local officials and promote cooperation between Seoul and Lima for the establishment of the "Lima City Sustainable Urban Traffic Management Policy Advisory Project."
	○ The main activities of the invitational training program included sharing the Seoul ODA Challenge's achievements and holding an interim report meeting; lectures on Seoul City's signal, automatic traffic enforcement, and ITS; a tour of the Traffic Information Center and field systems; and a wrap-up meeting. The program ran for seven days from June 15 to 21, 2025.




	2. Detailed schedule by date
	3. Contents of each major program
	(내용없음)
	(내용없음)
	(내용없음)
	○ Opening Ceremony and Introduction of Participants
	○ Welcoming Remarks (Seoul Metropolitan Government, Lim Jae-geun, International Cooperation Officer)
	○ Souvenir Presentation and Commemorative Photo
	○ Invitational Training Program Schedule Q&A
	○ ODA Project Implementation Difficulties and Discussion
	○ Key Points
	-  Lima City officials confirmed positive evaluations of the enforcement equipment installed through the Seoul Metropolitan Government ODA project
	-  The research team shared the difficulties encountered due to the lack of support from Peru regarding the test bed construction and invitational training.
	-  The research team requested active support from Peru to ensure the smooth progress of the project, and Lima City pledged its efforts.

	○ History and Introduction of the Seoul Traffic Information Center (TOPIS Staff)
	○ Q&A
	○ Souvenir Presentation and Commemorative Photo
	○ Key Contents
	-  Introduction to the Seoul Traffic Information Center: The center collects TOPIS history, bus operation information, public transportation ridership, travel speeds, and special situations such as traffic accidents and protests to provide traffic information. By utilizing this diverse information as policy data, the center optimizes Seoul's traffic management.
	-  The Lima City delegation expressed interest in the center's detection system, protocols, communication environment, and public transportation ridership.

	○ Introduction to the Korea Road Traffic Authority
	-  Introduction to the role of the Korea Road Traffic Authority and major projects related to Seoul's transportation (various education, public relations, research, and technology development related to road traffic safety)

	○ Lecture on Seoul's Signal Control System
	-  Scope and Operation Standards for On-Site Traffic Signal Control
	-  Centralized Signal Control System Configuration
	-  Signal Control Unit Concept and Signal Operation Optimization Process
	-  Introduction to the Center Software (SISO) Menu Structure
	-  COSMOS Operation Technique and Signal Control Unit Concept
	-  Before and After Case Studies of Blockage Prevention Control and Left Turn Sensitive Control
	-  Comparison of COSMOS and SCOOT Systems

	○ Key Contents
	-  The participants expressed interest in the relationships and roles of various organizations (police, city, and public corporation) involved in managing Seoul's traffic signal control system and explained the situation in Peru.
	-  The participants inquired whether all intersections in Seoul use wireless LTE communication and expressed interest in whether it could be applied in Peru.
	-  The participants expressed interest in the differences between SISO and COSMOS and the implementation costs.

	○ Lecture Contents on Unmanned Traffic Enforcement Equipment
	-  Types and Current Status of Unmanned Traffic Enforcement Equipment in Korea
	-  General Operational Description, including Installation Site Selection, Installation, and Basic Performance Evaluation Methods
	-  Inspection Purpose/Type/Procedure
	-  Operating Principles of Each Enforcement Equipment (Loop, Radar, Vehicle-Mounted, Laser)
	-  Inspection Methods by Enforcement Equipment (Speeding, Section Enforcement, Signal Violations, and Signal Violations (Rear Enforcement))
	-  Introduction to Inspection Equipment and Field Testing
	-  The Need for Performance Evaluation and Increased Field Understanding after Establishing an Enforcement System

	○ Key Contents
	-  Will crossing the stop line on a yellow light result in a fine?
	-  Will crossing the stop line on a red light result in a fine for stopping at an intersection after crossing the stop line?
	-  Will fines be imposed for both speeding and red light violations?
	-  Will multiple violations in section enforcement result in a fine?
	-  Will exceeding the speed limit by 1 km/h result in a fine?
	-  Discussion on additional requests and operational requirements after ODA establishment.
	-  Training on how to operate the integrated platform (center)
	-  Consultation with OGD staff regarding additional requests for automated enforcement (automated issuance of traffic tickets)

	○ Lecture Contents on Field Traffic Signal Controllers
	-  Controller Internal Structure and Function
	-  Manual Control Panel Configuration and Operation Method
	-  Signal Control Database Structure and Content
	-  Possible Applications of Field Signal Operation DBs
	-  Overvoltage Prevention and Grounding Configuration for Controller Protection

	○ Main Contents
	-  Communication Capacity in LTE Wireless Communication
	-  Most Common Causes of Failure
	-  Types of Data Controllable at the Center

	○ Sejong-daero
	-  History and Purpose of Sejong-daero's Evolution
	-  Photos and Description of Sejong-daero's Evolution
	-  Commemorative Photo and Tour

	○ Seoul's ITS System (BIS)
	-  BIS System Structure
	-  BIT Introduction
	-  Types and Contents of Bus Information

	○ Cheonggyecheon
	-  History and Purpose of Cheonggyecheon's Evolution
	-  Photos and Descriptions of Cheonggyecheon's Evolution
	-  Commemorative Photographs and Tour

	○ Lecture Contents
	-  Background and Evolution of ITS in Korea
	-  Service Concepts by ITS Technology Development Level (Generation 1-4)
	-  Basic ITS Concepts and Classification of Service Types
	-  Concepts by ITS Service Type
	-  Case Studies of ITS Implementation in Seoul and Implementation Plan
	-  Directions for ITS Development in Korea (Precision Control, Road Condition Management, Smart Signalized Intersections)
	-  Directions for ITS Development in Korea (Precision Control, Road Condition Management, Smart Signalized Intersections)

	○ Key Discussion Points
	-  How Much Data Should Be Accumulated for Transportation Policy Utilization
	-  Whether there is a protocol standard for collecting information from ITS systems
	-  Who manages the communication protocol?

	○ Opening (Order of Ceremonies and Introduction of Guests)
	○ Opening Remarks (Seoul Metropolitan Government International Cooperation Officer)
	○ Field Trip (Protransito Magno Juan Sanchez Carpio, Center Director)
	○ ODA Challenge Interim Results Presentation
	○ Q&A
	○ Souvenir Presentation and Commemorative Photo
	○ Closing and Conclusion of the Event
	○ Key Points
	-  Signal Section
	* Peru is considering integrating its three traffic signal systems into one, and is seeking ways to test the Korean platform when considering introducing it.
	* Countermeasures are needed based on root cause analysis of signal control system communication issues (e.g., LTE implementation).

	-  Enforcement Sector
	* Problems facing bicycle road users in Peru and automated enforcement methods for violators.
	* Measures to ensure compliance with enforcement results when caught (performance testing and securing evidence are required to improve detection accuracy and reliability).
	* The city of Lima is gradually introducing an electronic enforcement system and is planning to introduce a mobile app. Approximately 600 locations have been identified as potential installation sites for the system, including those with a high incidence of fatalities and traffic accidents.
	* The purpose of enforcement systems is to correct violators' behavior, but installation in all locations is cost-intensive. In Korea, fake cameras are being used for this purpose. (→ In Korea, mobile camera boxes are installed and navigation information and guidance signs are used to encourage drivers to slow down. Police use a small number of cameras and vary their installation locations, which allows for budget savings.)


	○ Automated Enforcement Room Tour Contents
	-  Automated Enforcement Room Operational Personnel and Management System
	-  Automated Enforcement Room Operational Personnel and Management System
	-  Enforcement and Notice Issuance Process
	-  Enforcement System Screen Description

	○ Signal Operation Room Tour and Lecture Contents
	-  Center System UI Configuration and Control Functions
	-  Signal Operation Personnel and Management System
	-  Signal Linkage Implementation Screen Description
	-  Signal Operation Data Configuration
	-  VIP Control Methods and Contents

	○ Traffic Information Center Tour Contents
	-  Center History and Role
	-  Center Operation Personnel and Management System
	-  Status Board Configuration and Functions

	○ Key Discussion Points
	-  Enforcement Status Inquiry and Automated Enforcement Process
	-  Enforcement Data Retention Period
	-  Whether fines are imposed for both red light and speeding violations
	-  Inquiry on how to respond to enforcement errors

	○ Key Discussion Points from the Signal Division Wrap-up Meeting
	-  We are considering integrating Peru's three signaling systems into one. If we were to introduce a Korean platform, would there be a way to test it? (→ Peru has approximately 770 online signaling controllers, and it would be cost-prohibitive to introduce them all at once. As described in the explanatory materials, it would be best to introduce the Korean platform in stages, test and demonstrate its performance, and then expand it along with the Lima standard system based on the results. This could be implemented and tested under a World Bank or KOICA aid project. The Korean side can provide support and consultation for the necessary materials.)
	-  When considering introducing LTE wireless communication in Peru, communication costs must be considered. Therefore, the communication capacity between the traffic signal controller and the center must be determined. (→ Basic communication involves a single packet exchange, which is significantly smaller than the packet size. However, since communication must be performed using this basic unit packet, the actual data volume is less than 3 Gbytes per controller over a 24-hour period, which is a very small amount.)
	-  Will COSMOS automatically adjust signal timing based on traffic volume? (→ As explained in the signal control system lecture, this could be possible if a detection system is also installed. However, if traffic volume exceeds a certain level of saturation, TOD mode is more efficient. Therefore, signal operation personnel are crucial, and the Seoul Metropolitan Government has a large workforce to ensure stable and efficient signal operation. Ecotrafix, currently in operation in Peru, is claimed to be real-time, but upon on-site verification, it was found to be reflected within ±5 seconds of the fixed signal timing, limiting its ability to respond to traffic volume.)

	○ Tour Contents
	-  VR Experience Center Tour
	-  Center History and Management Areas
	-  Key Systems and Services Provided
	-  Introduction to the Benefits of Integrated Service Operation
	-  Video Applications in Crime Prevention and Safety
	-  Video Applications in Transportation
	-  Video Applications in Disaster Management
	-  Video Applications of Integrated Camera Operations in Various Fields
	-  Major Awards and Achievements
	-  Visits by Key Figures from Peru and Around the World

	○ Main Content
	-  Plans for platform introduction in Peru and availability of support
	-  Action plans in case of accidents or violations of regulations





	4. Photos of major programs
	(내용없음)
	(내용없음)
	(내용없음)
	○ June 16 (Mon) AM: Welcome Ceremony and OT
	○ June 16 (Monday) PM: TOPIS Tour
	○ June 17 (Tuesday) AM: Introduction to the Korea Road Traffic Authority, signal lecture, and tour of the Urban Traffic Information Center.
	○ June 17 (Tuesday) PM: Lecture and field trip on the automatic control system, wrap-up meeting
	○ June 18 (Wed) AM: On-site tour of the signal control system and Sejong-daero
	○ June 18 (Wed) PM: BIS introduction, Cheonggyecheon field trip, ITS lecture
	○ June 19 (Thursday) AM: Interim Report Meeting
	○ June 19 (Thursday) PM: Seoul Metropolitan Police Agency video surveillance, signal operation, traffic information center
	○ June 20 (Fri) AM: Anyang City Smart City Integration Center
	○ Peru ranks 48th in GDP worldwide and is a developed country aiming to join the OECD by the end of 2026.
	○ With Peru's economic development, population and traffic have concentrated in Lima, its capital, resulting in the city holding the dubious distinction of being ranked fifth in traffic congestion worldwide.
	○ The Lima government, recognizing the severity of its urban transportation problems, has established a special project called "Protransito" under the Urban Mobility Management Unit (GMU) to address these issues. However, the lack of an integrated platform and limited capacity and policies, such as specialized operational personnel, hinders the successful implementation and sustained operation of new systems and infrastructure.
	○ To address Peru's urban traffic problems, this advisory program focused on a centralized traffic signal control system to improve traffic flow and an automated enforcement system to ensure road safety.
	○ Through this the invitational training program, Lima City traffic signal and automated enforcement managers and practitioners were able to significantly enhance their understanding of advanced domestic systems through a systematic program encompassing lectures, centers, and on-site experiences. This program also provided an opportunity to tour the control center, unmanned enforcement center, and signal operation center, thereby raising awareness of the need for advanced technologies and a systematic operational model.
	○ Previously, understanding the system relied on literature and online information. This on-site visit allowed participants to directly experience the implementation and operational effectiveness of the technology, enabling a more comprehensive review.
	○ Furthermore, the establishment of a testbed allowed for the actual implementation and verification of the system in Lima, thereby confirming the necessity of building a system to address urban issues.
	○ We hope that this consultation will serve as a reference model for future mid- to long-term transportation policies and smart city development strategies, and that it will contribute to resolving Lima's urban transportation problems by specifically examining the introduction of signaling systems and automated enforcement systems.







