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model nomed ARIANE. through the digitalisation 

and development of the transversallty of work 

data h1stoncally stored m silos m their computer 

has not yet been adopted at the same speed 

throughout SNCF Reseou, though we are working 

to 1dent1fy and promote new uses, which will 

1nformat1on systems, but also, at another provide 1nsp1rat1on for all new projects. 

operat1onal level, through the development of However, for the potential performonce gain to be 

concrete opphcotions dehvermg measurable translated into a funct1onol programme, or as the 

value by usmg a d1g1tal approach to create foundation for numerous apphcat1ons, success need 

new processes. which will create enhanced to be demonstrated on a case-by-case basis, which 

performance today. should encourage everyone to soy, "It's possible, and 

For us, the d1g1tol twm modelling for SNCF I would like to get mvolved with my own proJects1". 

Reseou must rely on the sum of mterconnect1vity To follow are five current proJects bemg 

between the diverse digrtal and application undertaken v,-t11ct, contain the potential for important 

1nit1otives currently being undertaken within the performance gains offered by o digital twin approach: 

company. Before imagining oll of the possible new 

uses of the technology. we consider it essential 1, Information continuity- rapid 
to 1dent1fy the proJects which ore wholly ready to reaction maintenance 
be orientated towards the d1g1tal twin approach. In the context of the European Sh1ft2Ra1I 

A railway network sells one, and only one, product programme, SNCF Reseou is developing, in 

en masse: tram slots. A tram slot 1s, 1n today's day partnership with other mdustnes, 'an augmented 

and age, essentially numerical data contained As•Bu1lt record' following re1uvenat1on work 

w1th1n a computer information system. A slot has undertaken 1n the network by in-house construction 

a complex hfecycle which. for SNCF Reseou, 1s trains. The obJect1ve 1s to ensure the d1g1tal 

prov1s1onally created by predicted client demand 

of up to three years before 1t 1s used. There are, 

therefore, different phases involved: conception, 

operation, mo1ntenonce and the orch1v1ng of 

the train slot, or rather the data of which this 

slot represents within the computer system. So, 

here 1s a central product which exists almost 

continuity of mformat1on gathered between the 

construction phase and the subsequent entry into 

the maintenance and operating phases. We will 

dehver structured data, which 1s easily accessible 

and fully d1g1tal, to all of the staff, who will be able 

to utilise it within the railway system lifecycle. 

completely m a  d1g1tal universe except for its 2. Artificial intelligence (Al} for the 
brief consumption phase, where it is transformed management of train clearance on the 
into an actual train Journey. It 1s very interesting entire network - the 0mega2N project is 
to understand how historical and centralised also undertaken on behalf of Network Rail 
processes can be digitalised ond approached The detailed understanding of clearance on rai1v.oy 

through o system of data management throughout 1nstallat1ons (platforms, bridges, inter-oxes etc.) 

the llfecyde of this product w1th1n the complex 1s o fundamental element for ensuring ro1lv.oy 

computer systems. Admittedly, the d1g1tal twin safety. To improve performance and safety, we 
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are developing an approach based on a complete 

d1g1tahsotion of our infrastructure using L1DAR 3D 

cloud point data, which represents a reference done. 

important economic gain while. at the some time, 

developing an internal circular economy 

Through the development of complex algorithms, 5. Evolutions between two-point cloud 
which can process this data, we are able to digitalise datasets- detection of objects on railway lines 
the entire process of verifying the conformity of our We are currently working to 1mpro.ie network safety 

installations. In add1t1on, we have also implemented through the monrtonng of objects which may be 

this method for the UK's infrastructure manager, urnntent1onally left on the tracks folk"Mttng repo1r work, 

Network Rail, who ore also 1nvest1gat1ng the for example. The detection of these ob:,ects. which could 

potent1ol of point cloud data processing for updating be, for example, sectlOflS of roil or ties, ore detected by 

their internal clearance database. comporing the differences between to.w-pcHnt cloud 

datasets acquired O fev,.r INeekS 01,Xlrt. In this way, it IS 

3. Automated computation and possible, ofter filtering, to identify and charactense the 

monitoring of catenary geometry type of object. The type ond location can then be sent 

The measurement and control of the cotenory to the on-site staff for them to remc:Ne and recycle the 

height as well as misalignment, ore key elements ctject. The rapid autornotlC detection allows for ever 

m railway network performance in order to prevent faster reaction times and reduces the nsk of safety 

tension problems. Geometry measurements are issues and dekJys due to this type of incident. 

achievable at a prec1s1on level of one centimeter SNCF Reseou hos heavily invested 1n d1g1tal twin 

through o continuous automatic algorrthm1c technology to allow for the modelling of the rmlway 

analysis of LiDAR point cloud data, allowing several network, but also to be used as an interconnectMty 

hundred kilometers of line to be suiveyed 1n a few tool for its many different computer systems, ensuring 

hours. The detection of cotenary posts also allows the circulation of data and allowing the poss1b1l1ty for 

for the automatic generation of locot1on plans over calculating, s1mulat1ng, pred1ct1ng and d1ssem1not1ng 

large distances for work operatives. this 1nformot1on to all of the staff concerned, which 

then allO'NS o case-spec1hc response to be developed, 

4. Ballast recycling through the which creates value for the infrastructure manager 

calculation of surplus or deficit zones through new digital processes. rl1 
The ballast proflle 1s o key reference indicator, 

which 1s verified during the replacement process. 

We calculate from LiDAR data the real ballast 
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profile and subsequently compare 1t to the 

reference profile, which can then identify ballasts 

zones of surplus or deficit. These ore georeferenced 

and their volume is calculated to allow the 

infrastructure manager to proceed with recycling or 

relocating surplus ballast areas. This represents an 

.the digital twin made/ling for SNCF Reseau must relv 

on the sum of lnterconnectivitv between the diverse 

digital and application initiatives currentlv being 

undertaken within the companv. 
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