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Now, we are dealing with the question: What are the areas in which you see artificial intelligence 
playing a role? And there is a simple answer: Whether we admit it or not, new technologies and 
artificial intelligence in the future, perhaps soon, will greatly affect our work and our way of life. 
It is up to us how we can take advantage of the opportunities that could positively influence our 
daily lives. 
 
For man, language is the most natural thing, and so it is the greatest challenge that machines face, 
just like humans. 
 
Depends on the topic, this benchmark report is partly a compilation of internet-based search.  
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2. Abbreviations and acronyms  
 

Abbreviation / Acronyms Description 
ABSR Assistant Based Speech Recognition 

AI Artificial Intelligence 

Agency European Union Agency for Railways 

AMAN Arrival Manager 

ANSP Air Navigation Service Provider 

API Application 

ASR Automatic Speech Recognition 

ATC Air Traffic Control 

ATCO Air Traffic Controller 

ATM Air Traffic Management 

CAT Computer-Assisted Translation 

CEFR Common European Framework of Reference for Languages 

CER  Community of European Railway and Infrastructure Companies 

CMU Carnegie Mellon University 

CSD Constant Speed Drive 

DFS Deutsche Flugsicherung 

DST Decision Support Tool 

EIM European Rail Infrastructure Manager 

ERFA European Rail Freight Association 

EU European Union 

FLE Foreign Language Speaker 

GNMT Google Neural Machine Translation 

GSM-R Global System for Mobile Communication – Railway 

HLT Human Language Technology 

IATA Air Transport Association 

ICAO International Civil Aviation Organisation 

IM Infrastructure manager 

IMO International Maritime Organisation 

INTUIT  Interactive toolset for understanding trade-offs 

IP Innovation Programme 

IT Information technologies 

IVR Interactive Voice Response 

IWSLT International Workshop on Spoken Language Translation 

MT Machine Translation 

NLU Natural Language Understanding 

NTCC National Traffic Control Centre 

PC Personal Computer 

PDA Personal Digital Assistant 

RNE RailNetEurope 

RU Railway undertaking 

SBC Singe Board Computer 

SESAR Single European Sky – Research and Development 

SIDE Speech Integrated Development Environment 

SMCP Standard Marine Communication Phrases 

SME  Small and Medium-sized Enterprises 

SLU Spoken Language Understanding 

SNCF French National Railways 
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SSE Speech Signal Enhancement 

SST Speech-to-speech translation 

STACL  Simultaneous Translation with Anticipation and Controllable Latency 

STS Speech-to-speech (S2S) 

SW Software 

sWG sub-Working group 

TSI Technical Specification for Interoperability 

TTS Text-to-text speech (T2T) 

T4R Translate4Rail project 

UAS Unnamed Aircraft System 

UIC International Union of Railways 

VHF Very High Frequency 

WASN Wireless Acoustic Sensor Network 

WMT Workshop on Statistical Machine Translation 

WP Work Package 

WO Written Order 

XML Extensible Markup Language 
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3. Background  
 
The present document constitutes the Deliverable D1.1 “BENCHMARK” in the framework of the 
project titled “Translation for breaking language barriers in the railway field”. This report is the 
first deliverable of WP1. The aim is to perform a complete benchmark of relevant activities related 
to automatic speech translation in other industries (e.g. air traffic management, military 
applications, etc.) as well as current initiatives in the rail sector to find what is the best 
performance that has been achieved in the field of speech to speech technology in order to analyse 
what would be the most suitable solution for the language programme.  
 
Thanks to AI whose development is accelerating, the field of voice recognition is very active 
in many human activities. The aim of this subtask is to benchmark what is the best performance 
that has been achieved in the field of speech to speech technology – whether in different 
industries we could find a solution which could wholly or partly fit the need of the railway sector 
and could be tested in pilots in the framework of the revised Annex VI to Directive 2007/59/EC. 
 
The aim of Translate4Rail is to develop a prototype language tool and carry out necessary tests to 
prove the concept with drivers who speak at least the B1 level (Common European Framework of 
Reference for Languages standards) and demonstrate, through the output of the project that we 
could do it with a lower level than B1. 
 
The project outputs are also represented by technological digital solutions. The technological 
digital solutions should demonstrate the ability to support safe, effective and efficient 
communication. 
The digital solution of the T4R project will be tested in a Pilot. To ensure that safety is not 
compromised, pilots will initially be run with the help of bilingual drivers with a language 
proficiency at the level of B1.  Besides that, for all key stage of the project, a safety analysis will be 
carried out. These stages cover - operational situations, voice recognition, list of messages, 
translation of messages, transmission by GSM-R, installation of the equipment supporting the tool 
in the IMs traffic controller offices and the driver cabs and timing of the process in relation with 
the urgency of the reaction. 
The laboratory and operational testing will improve and standardizes the messages exchanged and 
way of communications between train drivers and traffic controllers. The successful result of the 
testing and implementation lead to better competitiveness of the railway sector. The language 
tool will enable significantly enlarge the geographical scope of work of the train drivers. This will 
bring more flexibility and productivity to RUs. 
 
All mentioned activities have its background in the European Commission Regulation 2019/554 
which set up the condition for Pilot project. It states the one or several railway undertakings in 
cooperation with one or several infrastructure managers may carry out pilot projects to test 
alternative means of ensuring effective communication. In order to prepare the technical 
specifications for language tool development, analyses of language tools use in different sectors 
have been carried out. This analyse is the content of the next chapters. 
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5. OBJECTIVE/AIM  
 
This document has been prepared to provide a general overview of existing language tools, which 
are used in the different sectors for automatic translation of speech to text/text to speech 
communication.  
 
The aim of this benchmark report is to focus on existing possibilities and/or define the 
characteristics, which should be used for preparing the requirements of a digital solution under 
the objectives of Translate4Rail project. The benchmark presents the existing language tools 
overview that has been achieved by analysed  sectors in the field of speech to speech technology 
to learn from and find  what could be the suitable solution for the Translate4Rail project. 
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Table 15 Health sector projects vs. “a T4R tool” 

What is the main characteristic of the project  What can be used for T4R translation tool 

Works with pre-defined messages The same approach was chosen for T4R 

Medical Dictionary apps Railway jargon will be implemented into the 
T4R language tool 

General language translator Except for pre-defined messages, the free 
speech translation will be implemented into 
T4R 

Offers medically correct communication with 
translations verified by native speakers 

Pre-defined messages are prepared by 
railway experts, text to text translation will 
be recorded in text format for ex-post check 
and translation improvement by experts 

Medical documents translation Document translation is out of the scope of 
the T4R project (can be checked in case of 
WO translation) 

 
 
Activities in the field of speech recognition in the Health sector [12] 

 

6.7. Construction industry 
 
The construction sector is one of the next fields, where the international teams' cooperation 
is more than often. Large construction companies realising their project almost all over the world, 
very often together with smaller – local constructors and working crews. The variety of nations 
cause that professional translation services are needed, to ensure that all aspects are well 
understood by every member of the team.  
The translation in the construction industry can cover several aspects, including building plans, 
surveyor specifications and legal contracts, specifications and manuals and daily communication 
in offices or on-site. In general, all documentation and processes of the specific construction phase 
and communication, which are needed to be well translated to reach the specific part of the 
construction project.  
 
Generally, several of the most used translation applications are well designed also to be used in 
the construction industry (e.g. Google Translator, iTranslate, Microsoft Translator). Therefore, 
activities of the translation in the construction industry are more-less oriented to professional 
translation services. 
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Systran: TranslationSoftware4u [23] 

 

7.8. DeepL 
 
DeepL is a tool which was developed from the machine dictionary Linguee in August 2017. Linguee 
was launched in 2009 and already from start, the goal was to only focus on a few languages to 
make sure the translations were accurate. In 2016, the company decided to develop a neural 
network system which would be able to translate longer texts. The name of the company “DeepL” 
corresponds to what the machine is focusing on; deep learning research. 
 
At the moment, DeepL only provides the customer with an API. The customer has to have/create 
their own solution from where the API will do its translations. DeepL is working on an additional 
tool where the customers will be able to feed the tool with specific data.  
 
Up until now, DeepL has focused on written translation for seven languages. Nevertheless, the 
possibility to do speech translation will be available in the future, since there are companies 
working on it at the moment. As a result of this, for the moment DeepL’s translation tool would 
be used together with a speech tool and cannot translate oral communication by itself.  
 
DeepL have two different solutions/tools to offer to the customers; on free version or DeepL Pro. 
For the free version, all text and information entered by the users are being stored to train the 
machine. When using DeepL Pro, no data is being stored. By using the REST API, the data will be 
securely translated. 

Table 28 DeepL translator vs. “a T4R tool” 

What is the main characteristic of the 
translation tool 

What can be used for T4R translation tool 

Provides the customers with an app., need 
internet access – cannot be used in offline 
mode 

The app. can be downloaded and used in 
offline mode (when users require dictionaries 
where there is no Internet connection) 

Two different solution – a free version and Pro 
version (pay for), but with the database from 
DeepL, current customers are not able to feed 
the tool with own messages (this is in 
progress) 

Free version could be used in Pilot testing (if 
the DeepL could be able to feed the database 
with predefined messages from customer´s 
side) 

How the tool fits the T4R requirement 

No additional equipment for GSM-R users  

Set up for predefined messages  

Support IM languages  

Possibility to connect into GSM-R  

Automatic translation  

Safety level  
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7.9. iTranslate 
 
iTranslate is an application, which was launched in 2009. The application is available for different 
kind of stakeholders, where travellers, business professionals and students are some of them. 
 
iTranslate can translate text, websites and oral communication into more than 100 languages. 
Available application is a general application which has the same data/vocabularies for all users. 
iTranslate is working on a business solution where the customer will be able to create its own 
vocabulary (available approx. from 2020).  
 
With iTranslate both oral and written translation is possible. Additional to these two translation 
methods, there is a possibility to take photos with iTranslate Lens, which will translate the text in 
a photograph. 
 
When using the speech translation, the user needs to press somewhere on the mobile screen and 
the say the messages. The speech will first be recognized in written form, translated into text and 
then pronounced in the translated language. 
 

Table 29 iTranslate vs. “a T4R tool” 

What is the main characteristic of the 
translation tool 

What can be used for the T4R translation 
tool 

Translation into more than 100 languages, 
possible for oral and written form, too. The 
speech will first be recognised in written form, 
translated into text and then pronounced in 
the translated language 

Speech recognition, S2T, T2T, T2S modules.  
Open point it the translation of variables 

Customers can create its own vocabulary; 
another customisation is not possible 

Could be used for the creation of a database 
of predefined messages  

 

How the tool fits the T4R requirement 

No additional equipment for GSM-R users  

Set up for predefined messages  

Support IM languages  

Possibility to connect into GSM-R  

Automatic translation  

Safety level  
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7.10. SDL Government 
 
SDL Government is a company which was founded in 1992. Their focus is to provide language 
translation solutions in several areas where security and sensitive information needs to be kept 
within the organisation of the customer. The company is specified in translating informal and social 
media languages but has customers within other areas as well. The mission of the company is to 
remove language as a barrier to communication. 
 
The company has been focusing on translations to and from English. Recently, other language pairs 
have been created. There are different levels of customisation. The first step is to add customer’s 
dictionary in all possible languages, even for those language pairs not currently supported by the 
SDL Government. If this step is not enough for the customers, in order to have proper translations, 
the company can customise the engine itself.  
 
SDL Government has its focus on written translation but collaborates with partners, which are 
specialised in text-to-speech and speech-to-text technology. 
 

 

Figure 6 SDL Government translation schema 

How the tool fits the T4R requirement 

No additional equipment for GSM-R users  

Set up for predefined messages  

Support IM languages  

Possibility to connect into GSM-R  

Automatic translation  

Safety level  
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Table 30 SDL Government translation vs. “a T4R tool” 

What is the main characteristic of the 
translation tool 

What can be used for the T4R translation 
tool 

The tool works with various partners – can 
only do text-to-text (only this module), 
cooperation with a text-to-speech, speech-to-
text technology companies are needed 

Using only one module in a combination with 
other providers 

Focusing on translations to and from English Other IMs languages could be communicated 
to be added in the future. This will need 
additional time for developing “a T4R tool” 

 

7.11. KantanMT 
 

KantanMT is an automation translation tool provider which has its focus on written translation. 
They believe in customisation and have developed a feature, where the customer can create its 
own translation platform on KantanMT’s website. Therefore, the company can only provide text-
to-text translations.   
Currently, the company is providing translations into 80 languages in their standard tool. These 80 
languages are both from countries within Europe but also outside. 
The company is encouraging its customers to customise their own tools. The customers will feed 
the tool with their own phrases and vocabularies for better and more precise translations.  
 
The provider can offer two translation solutions; either cloud-based or on-premises. Both these 
options are well secured. Nevertheless, the big customers have chosen to have an on-premises 
solution to be absolutely sure no data is being leaked outside of the company. 

Table 31 KantanMT translation vs. “a T4R tool” 

What is the main characteristic of the 
translation tool 

What can be used for the T4R translation 
tool 

Automation translation tool focused on 
written translation 

Provide the company with a text file. The 
company use the training algorithm to feed 
the tool 

Cloud and on-premises solution, can be used 
in offline mode 

When used in offline mode, the users will 
have to read what has been written – 
translated  

How the tool fits the T4R requirement 

No additional equipment for GSM-R users  

Set up for predefined messages  

Support IM languages  

Possibility to connect into GSM-R  

Automatic translation  

Safety level  
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