
 

Opening, sharing and connecting are the three pillars of our UIC philosophy. 

We wish to boost innovation at the service of the Railway Operating Community 
around the world, in developed and developing countries. 

In this 21st century, we wish to be as we were in the 19th century, actors of 
sustainable and socio-economic development in the new digital revolution . 

Generating new ideas through creativity and reactivity in the fields of security, 
productivity and services through the Internet of Things and their new algorithms, is 
for us a driver to invite startups to our think tanks. 

The results of our first contest is very promising and I wish to congratulate all 
participants and the three winners. 

Jean-Pierre Loubinoux, UIC General Director 
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Designing and Technological Office 
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• Context: the Technical infrastructure conditions 
monitoring system in the sector of automation 
and remote control on Moscow Railways 

• Problem: a large number of false alarm skips pre-
orders 

• Solution: an automatic signal classifier is 
developed and implemented; learning sample of 
100+ million signals per 5 years of use 
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Automatic incident ranging system in Content management  
infrastructure Center (Moscow Railways) 



• The system has successfully 
passed preliminary operation on 
Moscow Railways 

• It proved possible to reduce the 
number of missed pre-failure 
conditions to 2 times and 
response rate on it to 5 times 

• As a result of the preliminary 
operation was made the report 
by the Joint Scientific Council of 
Russian Railways 

Planned activities are completed in its entirety. The results of the pilot 
operations are reflected in the minute of the trial operation SARI on 
July 8, 2016. The scope, characteristics and functioning of the system 
technology, technical documentation comply with the requirements. 
During controlled operations the weaknesses haven’t been identified. 
The system meets the requirements and generally ready to use. 
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Current status 



• Context: prospective application of vibro-acoustic fiber optic sensors 
(eg. system "Danube" production "T8") in the signaling systems 

• Problem: processing the big data rate from the sensor for rolling stock 
positioning  and determining its characteristics 

• Solution: on behalf of "T8“, it was a demonstration of data processing 
capabilities with the "Danube" machine learning methods. The 
algorithms of the rolling stock maintenance during the driving  were 
proposed  

• Result: 100% classification accuracy (number of cars and electric 
motors) in the sample test  
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Automatic classification of trains according  
to the vibro-acoustic fiber sensor 



КОНФИДЕНЦИАЛЬНО 

The  classification  results: 

    The quantity of cars : 10 

    Cars with electric motors are №№ 2, 4, 5, 7, 9 
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Example of electric classification 
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Rail defect diagnosis using smartphones and drones 
by: Borna Tech. 

UIC Digital Awards 2016  

Borna Tech 1 



Agenda  

Borna Tech 2 



Introduction 
Condition  monitoring of rail tracks is an 
important issue especially in terms of 
safety and maintenance. Most recent 
methods have been used  for detecting 
track defects are either expensive or low 
in speed.  

A good track maintenance scheduling not only provides the safety for railways but also increases 

tracks life cycle. 

Life cycle 
Safety 

2 Introduction 
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Smartphones 

We had a research about developing an easy and 
low cost approach for detecting the defects may be 
identifiable with inexpensive equipment and 
actually do not need high accuracy equipment to 
be recognized. 
We explore features of smartphones, as a low cost 
and easy to use device, and accuracy of its sensors 
on detecting anomalies.  

Idea..? 

3 Smartphones 

Borna Tech 4 



Features of Smartphones 

Easy to use 

The small size of smartphones, their sustainable computing power and their ability to send and 

recieve data changes them to a useful device.   

Available 

Ubiquitous use of Smartphones in most societies make them an available device for every one in 

any condition. 

Low in cost 

Due to their abilities, smartphones are almost an unexpensive device in compare with other 

similar devices.  

4 Smartphones 

Borna Tech 5 
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Smartphones combine features of a cellphone such as ability of 

making calls and creating messages with  mobile devices like personal 

digital assistants such as digital camera, GPS navigation and video 

games. 

Actually smartphones owe their abilities to the sensors embedded in 

them. These sensors are categorized to 3 types: Location 

Sensors,Ambient Sensor, Motion Sensor. 

Borna Tech 6 



Microphone 

Light sensor 

Ambient Sensors 

GPS 

Location Sensors 
Accelerometer 

Gyroscope 

Magnetometer 

Motion Sensors 

Smartphone sensors categories 
6 Smartphones 

Borna Tech 7 



How did we work? 

Applications 

2 applications selected 

to collect GPS and 

accelerometer data on 

smartphones 

Smartphones 

Samsung Galaxy S6 

edge and HTC One E8 

used as devices for 

collecting data 

Data collection 

2 smartphones 

embedded in EM120  

track recording car 

cabine. 

GPS and acceleration 

data collected as the 

car moved  

Analysis 

EM120 data used 

as refrence data 

and data collected 

from smartphones 

compared with EM 

data to identify the 

relation between 

acceleration data 

and defects 

8 

1 2 3 4 

Case study 

Borna Tech 8 



consectetur adipiscing elit. Lorem ipsum dolor sit ametelit. Lorem ipsum dolor sit 

amet, consectetur adipiscing elit.  

Teamwork Strategy 

Analysis 9 

Acceleration data plotted on charts and as expected, significant peaks appeared in 

anomaly locations. 

Analysis 

Borna Tech 9 
Example of acceleration data charts   



Results 

Results from analyzing acceleration signals collected from smartphones, 
show that track alignments result a significant vertical peak, so using 
peak detection algorithms could recognize the Track defects. 

10 Results 

Borna Tech 10 



Future work 

Rail defects inspection is 

very important because of 

its efficent on safety and life 

cycle of railroads. The idea 

of using smartphones 

because of its features, 

introduced as a low cost, 

easy to use and available 

methode.  

Smartphones features 

As we expected, 

smartphones have sufficant 

ability to diagnose some rail 

alignments using 

accelerometer sensor and 

GPS. 

Using smartphones 

for track defect 

diagnosis 

After proofing smartphones 

ability to defect some types 

of rail defects, the next step 

is to provide an application 

registring vibrations and 

locations of the defects and 

displaying the results on 

accessible formats.  

application  

The last stage of this idea is 

to sync smartphone with a 

drone moving above the 

vehicle so the visual 

inspection will be able.The 

vidoe camera on the drone 

will capture the rail track for 

data cheking and 

verification in case there is 

a need. 

sync smartphone and 

drones  

11 Future work 

Borna Tech 11 



Application 12 Future work 

Rail defects  

Recorder  

application! 

This application will be categorize types of rail 

defects and their location. 
Display defects type  

The application will be able to register 

vibrations of the vehicle. So the defects will be 

saved due to the algorithms given to the 

application. 

Register defects 

Location of defects 
Location of defects will be shown as the UTM 

(Universal transverse mercator) coordinates   

Sync to other devices The application will be able to sync to other devices for 

more inspections. 

Borna Tech 12 



The last stage 

As the application 

installed on smartphone, 

we will be able to sync it 

with other devices like a 

drone. 

Smartphones  

pre-installed 

with 

applications 

In this idea, we use drone to 

capture picturs from 

anomalies so we can use 

pictures for visual inspection 

or documentation of 

maintenance process.  

Drone  

GIS information will be 

used by drone to capture 

the exact location of the 

anomalies picture. 

GIS information 

from 

 the railroad 

 

13 

Methodology: 

By using pre-installed smartphone, track defects and their locations would be registered by the 

application. The application will have the ability to be synced with drone so pictures of anomaly 

area could be captured and saved by drone camera. The pictures will be used for more detailed 

inspection and also documentation of maintenance operation process. 

Future work 

What we need for the last stage: 

Borna Tech 13 



Conclusion 14 

By developing an application to 

detect,register and display the track 

alignments, we will be able to save 

lots of money and time and also 

increase the quality of maintenance 

process. Data will be easily collected 

and transfered to the computers to be 

used. 

The idea of using drones as a visual 

inspection method, will make a significant 

change in railroad maintenance scheduling 

due to its lower cost and higher speed.  

Visual inspection beside the recent 

methods will help to bring in more accuracy 

in railroad maintenance. 

Using drone camera not only helps on a 

better visual inspection but also will help to 

document process of maintenance 

operation. 

Conclusion  

Borna Tech 14 
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TECHNOLOGY
 Glowee uses bioluminescence, a chemical reaction 

ruled by a gene that allows more than 80% of marine living 
organisms (squids, seaweed, jellyfish, etc.) to produce light. 
 We use genes coding for bioluminescence in bacteria 

living in symbiosis with squids. These genes are 
inserted in common bacteria which are non toxic and non 
pathogenic.
 Once we have engineered and grown these bacteria, 

they are encapsulated into a transparent shell with a 
nutritive solution and all the elements they need to grow 
and produce light. 

USES
Glowee’s vision is not to entirely replace electric light 
with bioluminescence but to use it as an alternative 
solution able to reinvent many uses of light. 
We identified three types of uses for light.
 

GLOWEE, A BREAKTHROUGH 
INNOVATION
Glowee, enlightened by the sea. Getting inspiration from living beings to reinvent 
the way we produce, consume and illuminate is Glowee’s ambition.  With a living, 
unique, natural, magic, infinite and ecological source of light, we offer you a radical 
change in the way of using light.
Taking its origin from the Artscience Prize, a student competition in a design school in 
2013 and created by Sandra Rey, who was designated one of the 10 best french 
innovators by the MIT, Glowee gathers today a team of 15 passionate and multi 
disciplinary members, with various skills in biotechnology, synthetic biology, biochemistry, 
design, finance and business development.

VISION
Glowee is a living source of biological light which 
challenges the traditionnal modes of electric lighting. We 
aim to :
- Reduce the ecological impact of lighting, which 
represent 19% of global electric consumption et 5% of CO2 
emissions.
- Bring light to people and places which do not have 
electricity today.
- Reduce electric consumption, visual pollution and 
luminous pollution. 

Where there’s a commercial added value 
Shop windows, event industry, etc.

Where electric light can be replaced
Monuments, building facades, street furniture, signage, etc.

Where you can’t bring electricity 
Festivals, natural reserves, construction sites, emergent 

countries, etc.



ENLIGHTEN THE STATION
 With an annual electric consumption of more than 5TWh 

and an emission of 85 000 tons of CO2, cities are the ideal 
place to rethink the use of light. We believe there is a third 
way between intensive electric light and a total black out.

 glowinthecity is a new way of enlightening the city, 
with a soft light which consume not or few electricity, which 
respect the environment and ecosystems, which provides vi-
sual confort to the human eye and which can perfectly be inte-
grated in the urban landscape, with very light infrastructures. 

 Glowee’s bioluminescent raw material can be culti-
vated infinitely, take many forms and respond to a 
wide range of uses : urban furniture, signage, building 
facades, night lights for shop windows, etc. It is a func-
tional light but it is also an object-light, which offers a 
unique experience to those who look at it and which 
can be enhanced with scenography and in artwork. 

 With 2 billions users crossing their buildings every year and 
with many activities within their walls, french train stations 
are like small cities that encounter the same type of issues 
with lighting. They constitue great fields of experiment 
for an innovative and ecological solution like Glowee.

  Glowee can develop products and systems to enlighten 
shopwindows, to create relaxing areas with its soothing 
blue light, to illuminate dark spaces like tunnels or tech-
nical locals, to build biolumniescent furniture and many 
others uses we could imagine together.

PRODUCTS
Glowee initiated an intensive research and development 
program to enhance light performance and widen its uses. 
Our bioluminescent raw material can take different 
aspects and be encapsulated into many containers. 
Therefore Glowee develops several types of products and 
technologies to adress the challenges implied by many 
uses of light.

GELLED AND ENCAPSULATED LIGHT
First products developed by Glowee consist in gelifying 
the material composed of bacteria and nutriments and  
encapsulate it into transparent shells. A wide range of 
forms are possible with this technology.

LIQUID LIGHT DISTRIBUTED BY 
BIOREACTOR
Our bioluminescent raw material car take a liquid form, so 
we develop bioreactors which can control the level of 
bacteria and nutriments in the system, refill and clear it 
out when it is necessary and thus last much longer.
This type of bioreactors is already developed with 
microalgae on building facades for thermal regulation or 
CO2 capture.
They have many benefits when there’s used with 
bioluminescent bacteria culture : adaptability to the 
architecture, local energy recovery, long distance 
monitoring.

Product encapsulated into standard-sized rigid 
supports (lightboxes)

BACTERIA-FREE BIOLOGICAL LIGHT
For BtoC uses or in particular environments, Glowee 
also develops a liquid system without micro-or-
ganisms, using only the proteins they produce. 

Proteins, once they are pu-
rified, are melt with a subs-
trate to generate biological 
light. This product can be re-
loaded more easily and thus 
offers new possibilites of uses.


