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- 1.3 trillion won(2015) → 3.2 trillion won(2020)
- Spend more than 90% on facilities and vehicles

Railway safety investment budget

Current status of railway accident compare to the goal

Status of Operation Disorders like train delays
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•

•

•

•

•

•

•

•

•

The National Railway Network Plan

Amount of extra budget 
if current investment 
maintains

Investment considering the aging rate

Current state of old trains & Prospect (Older than 20 years)

Source : Current state of SOC maintenance
Investment& required financial resource

Source : 2019 Railroad safety implementation plan, MOLIT

Train with No driver Cabin

Presenter Notes
Presentation Notes
Need to preemptive response according to the risk and damage prediction for preparing disaster (??)
Insufficient emergency response system to prevent spread in the event of an accident
unmanned driving, and increased crime and terrorist threats

Aging condition assessment of railroad vehicles and facilities

Need to preemptive response based on the risk and damage prediction for preparing disaster (??)
Insufficient emergency response system to prevent spread in the event of an accident
Rick factors like unmanned driving, new transportation, secruity and terrorism
Unmanned driving, station and cyber secruity, increased crime and terrorist threats, etc.
Need to the development of real-time detection/diagnosis, integrated safety information system
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• After 2003 Daegu subway fire accident (192 deaths), Railway Safety Act was legislated
• Establishment of voluntary safety management system and conversion to preventive system by Railway Safety Act and 3rd Comprehensive Railway Safety Plan
• In 2018, Master Plan for Smart Railway Safety Management System was established

Current status of the policy change in Korea

technical 
support

Establishment of Railway Safety
Management System

Development of Test Standards and
Technical Standards for Type Approval

of Railway Vehicles

Era of Railway Administration

Policy 
Trend

Comprehensive Railway Safety Plan (0 5-10 ) 3rd Comprehensive Railway Safety Plan (16-22)

Integrated Facility Operation Implementation of Railway Safety Act Establishment of Voluntary Safety
Management System

2nd Comprehensive Railway Safety Plan (11-15)

Establishment of Railway Safety
Management System

Establishment of Railway Safety Management
System (SMS) Approval System
• Establishment of railway certification system such 

as approval of railway vehicle type

• Securing Government Budgets for Railway 
Safety

• Comprehensive Railway Safety Technology 
Development Project (0 4-11)

• Master Plan for the Establishment of a Smart 
Railway Safety Management System (18-27)

• Evaluation of the safety management level of 
railway operators, etc

• Self-safety management such 
as training by the National 
Railroad Administration

Daegu subway fire accident (192 deaths)

Technology Development Requirement for on-site implementation according to safety management law/policy
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• Manpower-oriented follow-up response reached the limit

Smart Technology Development for Preventive System of Railway Safety Management
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risk and status diagnosis Accident prediction Decision making
Precursor

Precursor

Precursor

Precursor

Precursor

Precursor

Accident

Accident

Consequence
of accident

Consequence
of accident

Consequence
of accident
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"Required Area for Technology Development" derived from the contents related to the technology development at SWOT 
analysis results
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Preprocessing

Denoise, 화상정체, 
Feature extraction, Normalization

Dimensionality Reduction
Analyze risk factors/

decision making

Ease and 
remove risk 

factors

Abnormality 
diagnosis
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동작 모니터링 CCTV

Improve NTS safety 
by VR training with 
high sense of reality

Simulate 
Normal/Abnormal/
Emergency situation

VR training for 
driver, controller, 
crews

Integrated NTS 
evaluation for driver, 
controller, crews

Individual/Group 
result sharing & 
feedback

Plan the next 
education/training based 
on the past training 
evaluation record

Sense driver’s brainwave Trace driver’s eye
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Human errors
monitoring technology

Real-time
diagnosis systemBig data platform

IoT based 
detecting 
device

Maintenance work

Record 
Manage
ment DB

Dete
cted 
info 
DB

Car & 
parts 
DBv

Train 
facility
DB

Train 
space 
informa
tion DB

Disaster 
control 
module

IoT 
analyzed 
info DB

Decision 
making

AI applied

Wea
ther 
DB

Safety and disaster surveillance

• IoT & Big data based 
proactive disaster alert 
system

• Rescue equipment 
condition evaluation system

“Disaster Safety Alert”
1. Facility manager-

controller-train sharing 
system

2. Independent system 
for each position 
seems ideal

3. Linked to integerated 
control system 
(research team)

Integrated 
safety 
management 
system

Big data 
method

Record 
management 
system

Efficiency of maintenance

• Decision making 
support system

• Maintenance record 
information system 

Develop Digital model of railroad 
bridge for different types

Maintenance work
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Danger &
 defect analysis system

Decision making platform
technology

Risk rate prediction
system S-RAM system

Collect structured 
data

Unstructured
 report file

Collect big amount
Log data

DDS Middleware

Data 1

Data 2

Data 3

Data 4

Process
Column 
DB

Data for
Anaylsis

Spread
data saved

Data transform 
process

Data process 
and save (2nd)

Analyze 
Unstructured
data

For advanced
analysis

For predicted 
analysis

Unstructured
 analysis

Dashboard

Decide accident response plan
Real-time status 
monitor

Management
plan

Accident risk
analysis

Accident defense 
activity report

SKPI survaillance Unplanned event
survaillance

Preprocessing of Real-time data

Real-time data detect
Real-time accident defense

Learn Defect 
prediction model

Defect cause
analysis

Defect patter 
analysis

Create analysis 
model

Predict defect

DDS MiddlewareBig-data based
 accident analysis

Big-data based
 accident analysis

Analysis 
result 
feedback

Pre
Processing
data

DDS Middleware

Analyze the
accident cause

Optimize
the code

DDS Middleware

Risk evaluation
result

Accident
Prediction 
result

Send risk result

Risk model management

Accident management

Malfunction management

Risk evaluation

System management

Risk management

FT/ET management

Calculate accident 
frequency

Calculate the facility
importance

Mark frequency of the 
accident

-User data
-Railway system data
-Maintenance info
-Malfunction rate info
-Accident & 
malfunction info
-Malfunction tree

DDS Middleware

PBS Info

Maintenance info

Accident info

Data collection LCC
Predict 
degradation RCM

An
al

ys
is

D 
D 

S Maintenace or 
improvement

Give grade
Maintenance
Period/method Decide period

De
gr

ad
at

io
n 

m
od

el
RC

M

Track Civil 
engineering

Electricity etc

Train facility 
specialized model

Fatality analysis Priority

Signal Electricity Track etc
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•

Physical modeling
technology

Risk modeling
technology

Data modeling
technology

Train part precursor 
(Door, HVAC etc)

Propellant device
precursors

Auxiliary power
Device precursors

Brake device 
precursors

Driving device
precursors
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Presenter Notes
Presentation Notes

Diagnosis/prediction technology of risk factor physically based on major vehicle devices
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•

Risk model based on precursors
of integrated safety management

(Utilize railroad safety
chain model)

Risk evaluation model based on
Big data ->  National integrated safety

Prediction / evaluation
(Utilize FTA.ETA, DB Mining etc)

National railroad network
connect/risk info -> Integrated

railway safety plan decision
making

Standardization of railway safety
prediction/evaluation technology –
Support operation organization

Create multi-dimension
(Risk factor, subject etc) risk info,

Judge the risk condition
(Diagnose -> Utilize machine learning

like deep learning and so on)

Establish national railroad policy
- Manage railroad safety Index
- Establish railroad safety plan

- Decide railroad network 
safety investment

Integrated safety
management system

Nations

Operation data:
Collect ensor & train 
operation data

Infrastructure(Train,electri
city,signal, PSD etc):
Collect infrastructure
related data

Train base (maintenance 
site, office):
Collect Maintenance data

Risk level analysis and
monitoring :
Bow-tie, pre analysis of 
hazard (FTA), After hazard 
analysis, Risk Matrix

Establish safety plan of
National railway:
Nation-wide risk level 
analysis and modify risk 
grade (Solve fundamental 
problem of accident)

Make policies:
Manage and direct 
operating company, 
monitor policy application 
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Data-based railway safety supervising/monitoring technology

National integrated smart railway 
safety management data system 

(Big data center, test bed)
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Promotion Plan for Demonstration

(EX) The establishment of railway facility risk factor
big data & smart early response

(EX) Railroad operation safety digital twin decision
making platform technology

(EX) Established national integrated data system of smart railroad
safety management & Testbed operation technology
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Verification of the development technology by the comprehensive test about railway vehicles, Verifying the technology within the business period
facilities, and workers’ result of safety management using Osong Railway Comprehensive Test Track

After the project is over, we’d like to promote a plan to spread it to actual operating institutionsPlan for spreading after the project
nationwide after applying it to domestic business lines through a separate pilot project in the three-year gestation period.
•

- Mosaic display control -> replace 
with electric display control

- Control section division for safety
- Improve and develop H/W & S/W for 

new shape of lead-in wire

Signal link compatibility of Osong base

Test track plan for 3 stations Construct KRTCS signal system Infra Signal method TEST– BED secion test plan

Jeondong station link compatibility

Comprehensive railway test track

Digital twin planform for 
operation safety

Seochang station

Main control center

Train substation
Substation TEST-BED1

Osong base

Bridge TEST-BED

End point of working design

- 3 sites for the new Electronic link device
- Various performance testing for each type and 

quality is available inbetween stations
- Comprehensive control of 3 stations from the 

main control center

- Acquire installation space for inside equipment
- Optical cable for ATS installation

- ATS on ground and ATP on board signal method
- Automatic blocking for both way disconnection
- KRTCS signal system infrastructure 

- Crosswalk device performance test
- ATC insulated track circuit test

- HW/SW new installation and improvement for 
Jeondong station electronic link device

- Acquire Jeongdong station engine waiting track
 -> independent control available and minimize

interference

Jeongdong station

(current)12km989.98

National integrated
smart railway safety system

Operating company A

Operating company B
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Presenter Notes
Presentation Notes
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