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CEMIT at a glance

 Founded in 2018

« Mission to redefine sustainable transport by making
railways more intelligent

« A unique team of experienced rail experts, data analysts
and computer scientists, currently 50, 50, +300 by 2025

« Eurostars No1l (Horizon 2020/EU) 2022
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Big Data railway software
platform

Smart sensors, big data, machine
learning, data visualisation,
decision support

The CEMIT platform supports
custom development, connecting
any data source

Rail Visualizer:

Predictive maintenance through
smart sensors, data sources,
visualised dashboards

Rail Depot Management:
Al driven train recognition
software to manage rail depots

Custom Rail Applications:
Developed with CEMIT Intelligent
Railway System
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Projects and Services

Railway Expert Services

Engineering, design and project
management for technical rail
infrastructure

Hands on engineering, signalling
and installation experts leading
entire projects

Senior rail management services
supporting operators and
infrastructure owners
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Railway Technology
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Technology partnerships with
leading rail industry players on
signal and rail technology

Knowhow of projecting,
integrating and installing
technical rail solutions

Partnerships with Unstad,
Thales, Deutsche Bahn, EBR etc.

voestalpine agent and service
partner in Scandinavia
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Use the «train as a drone»




CEMIT intelligent railway technology

CAPTURE analyses data,
identifying underpacking
as root cause

Work orders triggered,
minmIsing impact

Error detected by
second IMU in same
locathon, iIndicating a
track problem

Abnormal vibration is
detected by first IMU
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CEMIT intelligent railway system

Intelligent railway system

CEMIT solutions is constantly monitoring railway infrastructure and trains
by using train in regular traffic as a “drone” and data collector
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No installation cost & disruptive monitoring methods
Of the shelf- & inexpensive technology (engineered by CEMIT)
Superior position accuracy — even without GPS signals
Protected and complex data analysis modules enabling to predict how
errors will develop — digital twin
The same data is used for multiple purposes depending on customer
needs
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Customer benefits

Prediction enables the customers to find errors at an early stage and
fix them before unwanted events occur

Provides information for finding the best (cheapest) time to fix the error

Will limit search time for finding errors tremendously — special
advantage for subways and tunnels

Allows customers to focus on cost effective - “right maintenance”
Provides check and monitoring after the error is fixed

Digital twin is basis for running trains efficiently — energy reduction




Artificial Intelligence and Machine Learning

Process large amounts of data for infrastructure and rolling stock

|dentify patterns, deviations and anomalies

BREVIKRANEN

Cvavaw Hemgld Conpaom Ecunumy WMhoge

[TRPRT

aLparimation (ren)

TAIAL  TMLE YAl TR TR e

pent !
- L T P L LR
Tawdiwds
. T30
noor
’c.\ R
S
“ @
& A
@ ® L "

@ -vecan

e oL

e dand )

| R
l\

K2-1
Bybanen 1

Overview Height  Zig Zag Economy  Stagger
Warnings: Catenary height o
Week 28
Status " Currentheight History  Time Location Terrain Camera
I A Waming * 5239mm 5119mm  13:24:09 1,8km 111 Straight distance
o3 Critical  * 4570mm 5200mm  12:4545  35km 11l Straight distance
Critical + 5900mm 5119 mm 11:09:23 88km # Tunnel
A Waming . 5107mm 5119 mm 09:35:06 174km 111 Straight distance
A Warning 5200mm 5119 mm 08:10:04 20,1km = Tunnel

Catenary height measures ©®
Date: 23/03-2022
Time: 12:03:48
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CEMIT Visualizer applications and features

Existing applications

Infrastructure
v CEMIT Visualizer
v' Feature — Track monitoring

__ Rolling stock/ others
o o Y CEMIT Visualizer

v' Feature — Train monitoring
v Feature — Wheel temperature
| ‘\/ CEMIT GRPS Grabn;cal Route Planning System

pot Management System
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Pending features

Infrastructure features Q2
v" CEMIT Visualizer

v/ Catenary monitoring

v" Free room space monitoring

v' Track monitoring extension (track gauge)
v

Track monitoring point machine

Rolling stock / others features Q2
v CEMIT Visualizer

v Train monitoring (Car body)

v" Transverse accelerations

v Wheel wear condition monltorlng and pre



CEMIT Visualizer — benefits and cost savings

Cost savings

Benefits
Continuous surveillance of train and infrastructure (train as a drone) * Reduce cost of stand-by and maintenance contractors
Continuous Condition Monitoring, train and infrastructure * Reduce cost of inspection, NDT inspection, etc.
Traceability and documentation of non-conformances * Reduce cost and increase efficiency in use of inspection trains
Develop and build predictive maintenance * Reduce cost of train out of service
(Rail and infrastructure) production optimalization tool * Reduce cost of alternative services (bus, etc.)
Alarm setting on infrastructure * Reduce cost of displeased customers

Measure and documentation of safety and passenger comfort
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Making one of the greenest ways to travel even greener

« Thereis a global megatrend towards greener, more Reduced downtime
i v' Predictable and smarter operations and maintenance through big
sustainable transport data analysis and Al reduce downtime with over 20%

« CEMIT provides significantimprovements to railway
sustainability by improving fault reductionand by increasing

accuracy, efficiency and predictability of railways, trams and Energy efficiency
citv trains v Through reduction of unnecessary processes and improved
y E } overall performance energy consumption can be reduced by
more than 5%

« These improvements lowerthe overall costs and improves the
user experience forthe costumer. This strengthens

competitiveness inrelation to fossil-fueled transportand road I A\ Biggggegm;g;t;ce LAl T oy
transport I reduces resource with costs reductions of more than 30%

Direct contributionto 5 of the UN’s Sustainability Goals

» Improved safety
v" Improved knowledge of overall condition of the infrastructure
7.8 enables prediction of maintenance needs and proactive

maintenance of critical parts improving safety
RESPONSIBLE DEGENT WORK AND NDUSTRY, NNOVATION
12 ECONOMIC GROWTH 9 13 mmu

/\/ Digitalisation
m 9 v Replace manual and paper based solutions and processes.
‘I Removing the need for large printers, paper archives and

increases productivity and team cooperation

CEMIT




The market opportunity of redefining a >100 Billion € industry

v'The market for maintenance aloneonlyin Europe is a 25 Billion € yearly market
v'Railway maintenance machinery is worth €6.8 billion, growing at 10% CAGR during the next 5 years
v'Railway System Market €18.87 billion in 2018 globally, and is projected to reach €28.52 billion by 2026

Of this growth, 43% is expected to come from European markets. Technavio claims that loT-based remote monitoring of train and tracks is anticipated to drive the railway maintenance
machinery market growth.
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MAKING RAILWAYS MORE
INTELLIGENT

CEMIT are your partner for the digitalisation of rail
transport operation and maintenance, making
technology more accessible and affordable

Digitalisation is leading to increased accuracy,
efficiency and predictability, increasing sustainability
and competitiveness of rail transport
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Visualizer

Grafana

Trackwidth

Visualizer,
CDC &
Vision

CEMIT AS



https://dev-demo.cemit.digital/dashboard/train/wheel_temperature?token=eyJhbGciOiJIUzI1NiIsInR5cCI6IkpXVCJ9.eyJpZCI6InpCMUlOQkROYXU2d1VJYVdCU0Y5IiwiZW1haWwiOiJwZXIuYXJuZS5oYXVnQGNlbWl0LmNvbSIsImdyb3VwIjoic3lzYWRtaW4iLCJpYXQiOjE2NTE1MTk3OTR9.AcfaaCQoHwHCPCmCMDHl5uVc5pL4W2QWBTAugsTV8zg
https://grafana-dev.cemit.digital/d/tIV7jZN7k/cemit-data-collector-production?orgId=1&var-Data_Source=CDC%20Prod&var-CDC_Device=cdc0025&from=now-7d&to=now&refresh=5s
https://silverwateras.sharepoint.com/sites/CemitDigital/Shared%20Documents/Forms/AllItems.aspx?ga=1&id=%2Fsites%2FCemitDigital%2FShared%20Documents%2FProduct%20Development%2FVision%2FTrackwidth%2Fcemit%5Flinescan%5Fmeasurement%2Emp4&parent=%2Fsites%2FCemitDigital%2FShared%20Documents%2FProduct%20Development%2FVision%2FTrackwidth
https://silverwateras.sharepoint.com/sites/CemitDigital/Shared%20Documents/Forms/AllItems.aspx?ga=1&id=%2Fsites%2FCemitDigital%2FShared%20Documents%2FProduct%20Development%2FVision%2FUpload%2Fout%5Fcatenary%5Fsupport%2Eavi&parent=%2Fsites%2FCemitDigital%2FShared%20Documents%2FProduct%20Development%2FVision%2FUpload




l

e — et - - .-‘*--.H

. A
3

A" 4

Making Railways More Intellingent




