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Railway safety index

Regional passenger density

(Passengers/km, ‘13)

Number of Korea Railroad Failures

Enacted Railroad Safety 

Act (2004)
1st railway safety 

integrated plan

Number of railway 

deaths per 100 

million Km

Railway accident rate 

per 100 million Km

2nd railway safety 

integrated plan

3rd railway safety 

integrated plan

Average of advanced countries



Land transport technology leading the future

∙ Build general information system 

for railway facility history 

management

∙ Pursue Smart Railway Safety 

Management System

∙ Pursue smart rail safety 

management  using IOT, Big-Data, 

AI, and VR by six sectors until 2019

∙ Establish IT general office to realize 

Smart Connected Metro (SCM)

∙ Pursue three phases of digital 

management for systematization of

processes, maximizing customer 

experience, and operating efficiency 

by 2019

∙ “Develop evaluation technology for 
risk-based safety management 
system” for three years from 2017

∙ Develop scientific risk management 
system based on Big-Data

Railway safety management trends

Korea Rail Network Authority
Korea Railroad Corporation

Seoul Metro Corporation Korea Railroad Research Institute

Detected information

Detection 

DB

Maintenance order

Perform railway facility maintenance

History 
Analysis

Earthquake

Flood

Operation

Disaster network, 
Safety network

Maintenance

information

1.Vehicle management

◦ Build smart railway vehicle 

inspection system

◦ Continue to expand smart 

convergence and 

introduce advanced test 

equipment

◦ Build condition-based 

monitoring facility

2. Facility management

◦ Implement smart 

maintenance system

◦ Evaluate and diagnose 

status of smart facilities

3. Personnel management

◦ Develop program to analyze 

railway operation history

◦ Build education system 

using VR

◦ Build anti-pass system for 

electric vehicles

◦ Establish ATP Balise in 

going slow section

4. Disaster and 
risk management

◦ Build data-based real-time 

risk management analysis 

system

◦ Establish intelligent 

monitoring system for 

resolving disaster concerns

◦ Connect earthquake 

monitoring system and 

train control system 

5. Operation management

◦ Operate system to share 

real-time operation and 

safety information

6. Security management

◦ Develop automation 

technology for station 

safety management

◦ Build active security 

architecture

◦ Strengthen cyber 

information security

Smart Safety 

Management System

Gather all available data

Realize pre-event prevention and 

predictive maintenance with AI-based 

analysis 

Judge 

error data

Support advanced inspection decision making 

for electric vehicles based on real-time fast data 

and history data-based statistical information 

Optimal 

inspection 

operating 

process for 

electric 

vehicles

Provide connectivity for 

various sensor channels

Manage various operating 
processes for subway 

inspection

Prevent and predict 

events based on AI
Robust structure for 

flooded data

Provide tailored information 

enabling intuitive response

Speed recorder

Normality/
abnormality

Detection equipment

Tester

Sensor

Gather 

big data

Error data

Estimate/mea

sure data

Error data

Data분석의사결정 지원

AI analysis

Analyzed 

data

Develop regular risk 
assessment model based 

on probability

Develop risk management 
index technology based on 

big data

Hazard log based on 
international 

standards

Advance technologies for  
benefits of safety measures 
and develop a basic model
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Basic Plan of Smart Railway Safety 

Management System
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Overview
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Progress
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Vision of Smart Railway Safety 
Management System
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Goals of Smart Railway Safety 
Management System

The country responsible for my life
Society protecting people’s safety and lives

Reduce railway 

accidents

By over 50%

Reduce 

operational 

failures

99% of on-time 

ratio

Promote railway 

industry

Creating 5,465 jobs

Reduce 

recovery time

Within 5 hrs.

Smart security 

check

50% of checking 

rate
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Basic Plan of Smart Railway Safety 
Management System

∙ Achieve visible performance using existing 

technology

∙ Establish institutional basis for applying 

advanced technology

∙ Prioritize required technology

∙ Actualize vision of smart safety management

∙ R&D based on AI and big data

∙ Diffuse technologies developed in 

six major sectors

∙ Standardize performance 

evaluation

∙ Advance digital information-based 

railway safety management

∙ Prevent and manage failures and 

accidents

Secure motivation 
for the base

Diffuse technologies 
developed

Advanced SMART

(2028~)

Vehicle 

management

Operation failure due to 

vehicle problem (case):

(2017) 151(estimated)→

(2022) 105 → (2027) 74

①Real-time fault detection and prediction of main parts

②Develop high safety control system platform for railway vehicle

③ Introduce smart factory for vehicle maintenance

④Condition-based maintenance through smart vehicle history 

management

Facility 

management

Operation failure due to 

facility breakdown (case):

(2017) 31(estimated)→ 

(2022) 22 → (2027) 15

①Secure advanced inspection equipment such as IoT and drone

②Mechanize of railway facility maintenance work

③Build railway facility history management system

④Establish the base for advanced railway infrastructure

Personnel 

management

Railway accidents due 

to human errors (case):

(2006~2015) average 5.4 

→ (2022) 4 → (2027 3

①Prevent human errors by employee monitoring and education

②Strengthen emergency response capabilities using VR and AR

③Enhance employee competence through evaluation, training, etc.

④ Train 4th Industrial Revolution professionals

Risk 

management

Manage safe status and 

prevent risk factors

①Big data-based safety management

② Introduce scientific maintenance system

③ Introduce systematic risk assessment

④Build supervision support system

Operation 

management

Number of dead workers 

(person/100 mill km):

(2016) 2.2 → (2022) 0.5

①Build real-time railroad safety control

②Real-time operation safety monitoring

③Smart train operation control

④ Improve emergency response system

Security 

management

Prevent railway 

terrorism source and 

achieve zero railway 

security accident

①Build smart railway security system

②Establish basis for railway security management system

③Secure railway facilities security

④Strengthen cyber security system

Vision

Achieve fault-free seamless safety with 

self-diagnosis and real-time active management
• Accidents per 100 mill km of operating distance: (current) 7.2 → (2022) 5.0 → (2027) 3.5

• Deaths per 100 mill km of operating distance: (current) 13.1 → (2022) 9.2 → (2027) 6.4

Goal by phase

◦ (Phase 1: 2018 ~ 2022) Establish Basic Plan (2017), Core R&D, Standardization

◦ (Phase 2: 2023 ~ 2027) Performance evaluation, standardization and diffusion of 

R&D by sectors such as vehicle and facility

Detailed goals and key projects by sector
Real-time Operation Safety 
Monitoring

Smart Security System and 
Cybersecurity

Smart Train, Maintenance, 
and History Management

Operation 
Management

Security 
Management

Vehicle 
Management

Facility 
Management

Personnel 
Management

Risk 
Management

Big Data-based Risk Assessment 
and Management

Evaluation and Enhancement 
of Competence based on 
AR and VR

Intelligent Facility Management 
and Disaster Response
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Actual Plan by Sector for Railway 

Safety Management
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Major technologies for risk 
management
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Major technologies of vehicle 
management
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Major technologies for facility 
management
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Major technologies for personnel 
management
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Major technologies for operation 
management
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Major technologies for security 
management
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Thank you.


