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Who are we?
The ÖBB Postbus GmbH
•

Postbus is the largest bus company in Austria, and as a
subsidiary of ÖBB-Personenverkehrs AG, part of the largest
mobility company in Austria.

•

With almost 4,000 employees and around 2,300 buses, the
Postbus brings about 214 million passengers to their destination
in Austria every year!

•

Postbus travels daily to around 1,800 municipalities, providing
public connections in rural areas

•

Postbus also runs wherever there is no other public connection
and is thus an essential pillar when it comes to public services in
the country.

•

Postbus is the long-standing and trusting partner of
municipalities.
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Who are we?
The ÖBB Postbus GmbH
•

Postbus is constantly working on new technologies and ideas to
help shape the future of transportation in Austria.

•

Particularly in rural areas, where Postbus is the only means of
public transport in many municipalities, we wish to use micro
public transport (or microtransit) – our Postbus Shuttles - to give
critical impetus for the future of mobility. By using micro public
transport, we can generate an offering both for excursion traffic
and for the rural population.

•

In the long term, our goal is to convert our bus services to
alternative drive technologies. The first battery-powered electric
buses were able to go into regular operation, following
successful pilot projects, in 2018. In October 2018, the first
hydrogen powered bus in Austria was put into pilot test operation
on Vienna Airport Lines services. Two more tests in Graz and
Klagenfurt followed in August 2019.

•

Postbus is also focusing on innovative projects in the area of
digitalization.
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Our problem
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Our relationship with data
We kept our data “friend-zoned” till now

Introduction of Vehicle
Data System

Tracking of
technical data for
record keeping
and analysis

Driver Light installed
to monitor
performance

Postbus fleet equipped
with Vehicle Data
System in 2013 to be
economically
competitive

Identifying local risk
points

Data on the condition
of the vehicle, such as
idling times, brake
wear, engine speed is
sent to a central server
and then retrieved in
the form of evaluations

A four-color display on the
driver’s dashboard provides
driver with information on fuel
consumption and feedback on
braking and cornering
behavior
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Pre-emptive service
schedules and
Predictive
Maintenance

Using the evaluations
the service schedules
can be planned for
timely service
(Predictive
Maintenance)

Using the evaluations
generated from the condition
data, the insights are
generated to detect defects in
the vehicle at an early stage

Our relationship with data
We started thinking seriously about the data

The problem was…
…we had data!
But we needed to
leverage it!
(Insights from Vehicle Data System were
helpful, but not enough!)
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We needed

Our motivation
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Data is drastically changing how the industry works…
…and it has been pointing to the right direction

▪

According to McKinsey’s estimates
predictive maintenance can reduce
maintenance costs of factory equipment
by 10 – 40%

▪

Predictive maintenance using IoT can
reduce equipment downtime by up to
50% and reduce equipment capital
investment by 3 – 5% by extending the
useful life of machinery

▪

These savings have a potential economic
impact of nearly $700 billion per year in
2025

Source: McKinsey report: The internet of things: Mapping the value beyond the hype
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…but what were our key drivers?
Our Vision
▪

Postbus wishes to strictly abide by the philosophy of making people
reach their destinations in a smooth fashion with minimal breakdowns
to provide a punctual and a comfortable journey

▪

We believe that customer experience is something that drives us and
helps us become better as a service provider

▪

We calculate our success not in numbers, but in the smiles, we
generate ☺

Forecast a range
of asset
performance risks
before trouble
ever arises

Prevent
unscheduled
breakdowns

Our key
drivers
Leverage the vast
pool of data
using the Vehicle
Data System
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Move away from
scheduled
maintenance to
proactive
maintenance

We were also inspired by what these other companies were doing!

▪

Spanish train operator Renfe runs on the Siemens Velaro E that
has components that are continually monitored. A train
developing abnormal patterns is dispatched for an inspection
service to prevent failure on the track. This has resulted in only
one of 2,300 journeys being noticeably delayed, and only by five
minutes.

▪

It covers the 625-km route in less than 2.5 hours. The eight-car,
200-m long standard train configuration has a traction output
rating of eight MW. With punctuality exceeding 99 % and
operating distances of more than 500,000 kilometers annually,
the Velaro demonstrates top performance for high-speed travel.

▪

If a delay is over 15 minutes all passengers are reimbursed fully!
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The data
Overview of the data provided by the problem

Sensor Data for 22 vehicles from 2015 to March 2019
- Has Sensor information including Date and Time

Failures occurred in the vehicles in the same duration
- Has ‘Date Failure Id’, ‘Description Level’, ‘First Time’, ‘Last Time’ and ‘Location coordinates’

Repair Details for the Mercedes Intouro vehicle
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The Approach
Steps followed

Feature
Engineering
Data
Analysis
• Data Visualization
• Analysis of
Failures
• Understanding
how Failures are
defined
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Data
Cleaning
• Remove Noisy
Data
• Fill Missing
values – Median,
Using
Interpolation,
Imputations
• Expand Errors
• Combined
Failures of similar
type into one

• Anomaly Detection
• Created New
Features –
Temperature
Difference, ZScores, Circuit
press Ratio,
Catalyst and Fuel
Consumption Kms,
etc.

Data
Modelling
• Under Sampling of
Majority class
• Fourier
Transformation of
Features
• Created Training,
Testing and
Validation sets
• Applied Gradient
Boosted Models
• Training only with
important features

Validation and
Inference
• Tested
Predictions on
unseen Test set
• Explored
business meaning
of Top 20
Features
• Calibrated Mode
Accuracy and
Performance

The Nagarro Solution
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Insights from Data Analysis
Failure Störung Generator 3
(evoe-163):

• This is one of the failures with Level
yellow

Symptoms
of Failure

Failure

• There are clear symptoms of failure
which occur before the Failure
• These can be used to predict the
failure and act pro-actively

Time Index
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Insights from Data Analysis
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We have just started digging
Where we are…
•

We believe that we are off to a good start, but the data
journey is a long and requires a lot of patience.

•

Data may not always make sense, but it leads to the roots of
the problem

•

With Nagarro, we are still trying to find the root cause of a lot
of problems, and maybe we can find the problem and
contribute to the prospective 700 billion dollar savings of the
entire passenger services agency in the future!
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…but what the future may eventually look like
A cool dashboard that points us to the fault before it happens!

Users
Data
Consumption
Layer

Data Access
Layer

Prediction
Model

Data
Processing

Data processing engine
Data storage

Data Storage

Data
Ingestion
Data sources
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Data Warehouse

Database

Stream ingestion
Sensors

Batch ingestion
Failure files

Thank you!
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