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However, implementing a digital twin faces some major challenges and 
roadblocks such as complexity, lack of agility, incomplete picture, or 
diffi culties codifying data relationships. Key challenges include:

• Data choice and model relevance; ultimately driven by the 
business objectives of the organization and the outcomes of 
importance, as represented in the analytics & data science;

• Data ownership & accessibility; which may drive novel data 
collection techniques, redundant sensing, and the use of models 
to estimate inaccessible parameters;

• Maintaining a representative state; the need for the ability to 
ingest a wide variety of data at different times and rates, and to 
adapt the underlying data model through the life of the twin.

Within its global and integrated approach of the Digital Continuity 
and mobilizing all its experience and expertise, Altran has developed 
a digital twin architectural framework called SEKG framework (Scalable 
Elastic Knowledge Graph). The digital twin implementation also 
requires a change of mindset, best addressed by a dedicated change 
management program. This paper demonstrates, with a series of 
examples, how the challenges of digital twin may be addressed and 
proposes a methodology to achieve the digital twin implementation 
and operation.

Digital Twins allow companies to embrace new business activities whether 
to evaluate production decisions of a plant or to optimize the performance 

of a system. They also better position companies for a new dimension of 
computing that will be more spatial, super interactive and intelligent. 

- Walid Negm, Group Chief Innovation Officer, Altran

EXECUTIVE SUMMARY
A Digital Twin is a digital model or representation of a system or 

entity of interest that can be used in place of the
physical entity for various processes with the goal to improve the 

operational performance.

HOW TO CREATE VALUE NOW AND 
PREPARE FOR DIGITAL OPERATIONS FOR TOMORROW



Current trends in technologies and supply chains place continual 
pressure on the cost, agility, quality and maintainability of complex 
manufacturing facilities and products. Comprehensive digital models of 
products and facilities, based on accurate and timely real-world data, 
can address some of these pressures by:

• allowing faster and cheaper validation of new products and of 
changes to manufacturing processes:

• allowing the impact of change to be explored without disrupting
       operations
• enabling predictive models to identify the causes of potential 

quality or performance failure before they occur

When the models include comprehensive 3D models of the system or 
its environment or where such models combine digital representations 
with on-going updates from the physical world, we refer to them as 
digital twins. 
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INTRODUCTION

A digital twin is a digital model or representation of a system or entity of 
interest that can be used in place of the physical entity for various processes 
with the goal to improve the operational performance.



In 2018 and 2019 digital twin was one of Gartner’s top 10 forecasted 
technologies, and the market was worth $6Bn across all sectors and is 
forecast to rise to $16Bn by 2023 (~40% CAGR)[1] . Altran recognizes 
digital twin technology as a signifi cant technological opportunity 
to improve the performance or decrease the TCO (Total Cost of 
Ownership) of assets and production facilities. To achieve the best 
benefi ts, requires:

• A clear vision of the business benefi ts expected, and a realistic 
assessment of the costs involved

• Sound knowledge of the application domain
• Technologies, architectures and analyzes to be scaled to meet a 

range of requirements
• An understanding of the human aspects – the users and their 

experience of the workfl ows changed

Whether considered as a twin of a production facility or a product, a 
digital twin will be related to the lifecycle of the real-world entity it 
represents. Often, however, its lifecycle will not precisely match the 
physical lifecycle of the entity. Twins will thus typically have several 
possible states:

• As designed, representing the intended structure and 
performance of the real-world entity

Figure 1: Example of Digital Twin
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[1] https://www.gartner.com/smarterwithgartner/gartner-top-10-strategic-technology-trends-for-2019/



• As built, representing the output of the manufacturing and 
assembly process

• As used & maintained, representing the status of the 
       physical object in operation
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Figure 2: Digital twin life cycle

The point at which a twin is created will have a significant impact 
on the effort and cost of creation. Maintaining the current state 
of an ‘as used’ twin, particularly as maintenance is carried out, 
may be hard. Physical systems with a high degree of sensor 
deployment and connectivity will facilitate this.

The appropriate lifecycle of a digital twin will depend on the 
expected benefits and use cases: design time applications, 
production applications or operational applications.

The objectives of this document is to present the main 
challenges and roadblocks to be faced when developing and 
operating a digital twin and to suggest solutions for them. It will 
also focus on various aspects of datasets (ownership, volume, 
quality, architecture, lifetime) as well as the degree to which the 
digital twin represents reality and its ability to be upgraded. 
Finally, it will present the potential roadmaps to set up a digital 
twin.
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Complexity 

A production line is a complex system with many undocumented 
behaviors and interactions between people, pro-cesses and machines, 
up and down the full value chain. The temptation is to reduce scope 
to reduce complexity, but this leads to failure, as reality is complex. 
Therefore, the digital twin must cope with that complexity; otherwise, it 
is only a model that will address limited parts of the problems.

. . . . . .

Schinkelbruggen is one of the most complex movable bridges in the Netherlands, 
consisting of eight bridges carrying a highway, mainline rail and metro around 
Amsterdam. The customer demanded a ‘right first-time’ approach to reduce risk. 
Altran developed an operational model, including simulation, a mock-up of the 
operator’s screens and an interactive 3D visualization. The simulation includes 
nominal and non-nominal behavior allowing the user to explore the design, giving 
full coverage while testing of software. This also enabled better organization and 
training of the operations team before the bridge was commissioned.

Complexity was driven by different stakeholder communities – highway, water 
transport, two separate railways, and by client expectations of right first time for a 
system yet to be built (so critical behavioral data was missing). This was addressed by 
developing comprehensive models of system and environment, including interactive 
visualizations.

DIGITAL TWIN: AN 
ORGANIZATIONAL CHANGE

Since a digital twin is not a model but a virtual replication of reality with its 
immediacy, its richness and its complexity, there are significant  difficulties 

associated with creating successful digital twins. These can be 
grouped into six challenges.



The transactional systems in the manufacturing process have limited 
integration between them to transfer a limited amount of information 
necessary to enable transactions to flow end-to-end. These integrations 
bind the systems to each other and make it difficult to change one 
system without the other. If the same approach is adopted with 
digital twin, this adds an even more complex layer of restriction, 
making it difficult and cumbersome to drive any form of change at all. 
What is required is a platform that supports PDCA[2]  and drives lean 
manufacturing/agile approaches.

Inertia and Lack of Agility  
. . . . . .
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Across a few years and several programs, Altran has worked with a major 
manufacturer of gas turbine engines to collect, select and analyze data from aircraft 
engines, allowing predictive maintenance regimes to be developed based on the 
operational behavior of physical engines. Our capability stretches from development 
of certification-grade software for on-board monitoring units thought to preparation 
of fleet maintenance reports.

Health monitoring technology has evolved rapidly in the recent years. Model and 
data required for successful predictions are being driven based on actual experience 
- demanding that the features deployed in a case can be changed frequently. Altran 
deployed a modular architecture that allowed configurations, to be defined and 
developed in an agile manner.  

[2] PDCA – Plan, Do, Check Act, W. Edwards Deming (https://en.wikipedia.org/wiki/PDCA)
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The data needed for a digital twin project is often not available, not 
accessible or not of good quality. There are often incompatible data 
models or does not exist in a digital format. This can lead to long digital 
twin roadmaps as strate-gies are created to get the data in usable and 
standardized formats, implement sensor strategies, etc. These delays 
can be so long that the business does not get to work with digital twin 
for years as the emphasis is on creating new data rather than leveraging 
what is available, so the business disengages and do not get to the 
benefits.

The Incomplete Picture
. . . . . .

An example here is the Reaction Vessel Modelling done by Altran. Batch efficiencies 
for a new product were wildly variable. Without suitable industrial standardization, 
this product could not be brought to market in a cost-effective manner. We have 
created analytical models of chemical reaction rates as functions of the physical 
environment. A reactor-wide model was then created to determine the variables 
that had a major influence on batch-wide efficiency. A unique electro-optical sensor 
was procured and customized that allowed data to be collected for verification. The 
collected data was then analyzed using a wide range of techniques to identify the 
cause of batch variability. Modifications were introduced to the operations set to 
rectify the issue.

The challenge of identifying and obtaining the data needed was addressed by the 
creation of the fundamental scientific model, targeting the business needs (efficiency) 
and procuring a custom sensing solution to collect verification data. This allowed the 
final analysis to proceed on the basis of adequate data.

If complex integration can be overcome, the problem then lies in 
making sense of the multi-source and multi-format data and correlating 
it to other data where there is no obvious link. A traditional approach is 
to code the relationships through logic. Unfortunately, it is only possible 
to code a limited number of obvious direct correlations, which do not 
reflect the complexity of reality. The alternative to manual coding is to 
train machine learning and/or artificial intelligence. However, this only 
solves one aspect of the problem, such as correlating causal events in a 
predictive maintenance focus. It does not give any degree of control to 
the business to understand itself and shape the outcomes by adjusting 
the inputs – all of which are critical aspects of a digital twin.

Identification of Data and Codifying Relationships 
. . . . . .



Maintaining Up-to-date Information
Creating a one-time model of a physical asset is only one part of a 
digital twin. One needs to ensure that the digital model is supplied with 
sufficiently accurate and timely information on the real world for it to 
remain useful, and in-deed to allow predictions to be made. There are 
several points at which data continuity must be established or 
maintained: In design and manufacturing, capturing the design intent 
of the asset and as-built conditions. This is addressed by approaches to 
Digital Continuity – the creation of information flows through the 

. . . . . .
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A real-world example is TAPAS, "Train Automatic Performance Analysis System": 
Commuter rail services demand high reliability of their trains. Southern, a railway 
operating company in the UK, was incurring train cancelations and penalties due to 
in-service failures of door mechanisms. Altran’s data science team built and delivered 
statistical models of the real-world equipment, driven by data collected from the 
trains, which allowed Southern to identify potential failures before they occur, 
optimizing maintenance and dramatically reducing the rate of in-service failure. 
They have been able to achieve a 63% reduction in delays and a 66% reduction 
in cancellations, alongside a 50% reduction in the depot effort required for such 
maintenance. 

The available data is constrained by existing sensors and by OEM limitations. This 
project-built models based only on externally observable measurements that were 
required to be accessible by regulation. Consequently, they represent a black box 
view of the complex mechanism.

Another example comes from manufacturing. A centrifuge used in the manufacturing 
process was prone to catastrophic failures and resulted in costly batch losses. The 
failures were mainly attributed to the lack of complete understanding of the system 
behavior. Altran began the analysis by examining all centrifugal data including test, 
production and cleaning cycles. Using this data, it was deduced that the cause of 
failure was overshadowed by the noise of production data but was apparent in 
simpler cycles of testing and cleaning.

The underlying challenge of obtaining sufficient data to identify the problem was 
resolved by taking a sufficiently general definition of the data that included testing 
and cleaning cycles. A predictive analysis model was developed which could identify 
centrifuges that were likely to fail during subsequent production runs, hence allowing 
rectification before an actual production run. We were able to achieve complete 
elimination of failure in production runs, saving a lot of money for the customer.



design and manufactur-ing process based on a common, synchronized 
set of models, rather than the transfer of limited data from system 
engineering, to manufacturing, to shop floor and to enterprise planning 
silos. 

Altran is working with major tool vendors such as Dassault Systèmes and 
Siemens, and their enterprise-level clients to integrate digital design 
data onto platforms such as 3DExperience and Teamcenter.

In operation, traditional data collection may be insufficient to support the 
predictive models necessary. Data from many sources (engineering & 
enterprise IT, shop floor systems and live sensors) must be continuously 
captured and integrated while respecting the security and integrity 
requirements attached to each. Modern network platforms can achieve 
the integration needed but require configuration for the data sources 
used by an enterprise.

In the transition phase, by evolving the configurations and changing 
technologies within the life of a facility or asset – one cannot assume 
that a database schema developed at product design will always be 
applicable. Adaptable data architectures (such as Altran’s Scalable 
Elastics Knowledge Graph, see below) support this evolution. Statistical 
tech-niques and models can be used to estimate parameters that 
cannot be directly observed and replace them with ap-proximations
or ghost data. 
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“Sparkle” Digital Factory: In collaboration with Airbus, Altran developed a proof-of-
concept for a mechanical production line with full end-to-end digital representation 
and monitoring; the platform supports comprehensive real-time data integration from 
IT systems (ERP, MES), shop floor systems (PLC, SCADA) and IoT devices. It supports 
applications in monitoring and altering, predictive maintenance and virtual reality 
training. Thus, helping the customer to embrace a fully agile production methodology. 
Data Flexibility is provided by a plug-and-play interface for analytics tools, and the 
standards-compliant IoT platform that can interface with many different technologies.

The challenge of maintaining a complex model – like an entire production line – up 
to date, arises from the volume and diversity of data that needs to be captured. The 
Altran solution framework provides both highly scalable data architecture (SEKG) and 
a flexible data capture mechanism (including IoT platform). applicable. Adaptable data 
architectures (such as Altran’s Scalable Elastics Knowledge Graph, see below) support 
this evo-lution. Statistical techniques and models can be used to estimate parameters 
that cannot be directly observed and replace them with approximations or ghost data. 
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All of these challenges can be combined and summarized as a mindset 
issue. Creating a digital twin of a complex system requires an entirely 
different approach, with a completely different architecture.

Problems may be encountered in:

• Taking a reductionist approach to minimize complexity as that 
means it will not be a twin

• Using a traditional integration approach to the main systems as this 
increases inertia and reduces agility

• Coding the relationships between all of the different data sets 
as there are too many, there will be gaps and they are constantly 
changing

Conversely, the digital twin mindset is based on:
• Data that is not owned but shared
• The required shift from transactional systems and organizations to 

cooperative processes
• Intelligence that is developed incrementally and so is value 

creation
• Asset lifecycle management that is not only process-centric but 

also data-centric

Consequently, change management and culture issues should not 
be minimized and put aside when developing and implementing a 
digital twin. Altran uses specific change management program for 
professionals and management to achieve the digital transformation 
objectives.

Mindset
. . . . . .
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With the development of modern Internet technologies, the customer 
or the end user of a product or service is able to share his point of view, 
wherever they are in the customer journey. Consequently, companies 
must engage customer satisfaction actions and programs to integrate 
customer reviews in the internal processes. Information transparency 
and going over internal silos will help them in dealing with the 
complexity and thus avoid being disrupted by competitors. Companies 
must then transform themselves by integrating the customer benefits 
and needs in each of their processes.

The proposed meta-model, shared and validated with numerous 
Altran’s clients in various industries, shows this necessary 
transformation explicitly. The enterprise’s internal processes from 
marketing to innovation and design should be close to the customer 
journey to receive and provide information to the customers as quickly 
and easily as possible. Also, from a customer perspective, the various 
internal processes in an enterprise can be viewed and assessed 
differently. In this context, digital twin can be visualized as covering 
a large part of the enterprise value streams from production to 
maintenance and operation, including marketing and sales.

A BUSINESS AND 
TECHNOLOGY ARCHITECTURE 
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Figure 3: Digital Continuity and the place of Digital Twin in the model

The digital twin architecture is key to deal with roadblocks and meet 
challenges. For instance, any delay in retrieving and treating the data 
will lead to a time lag in visual display, hampering the benefits of the 
digital twin. The architecture shall also deal with data heterogeneity, 
redundancy, interoperability and datasets evaluation. It shall then be 
scalable, open, flexible and robust.

The key building blocks for any digital twin in Altran’s view include:

• Connectivity & Networks: The key is to understand the source 
of information available for creating a source of truth for a digital 
twin and define a harvesting strategy for what they do not have. 
It includes technique used to traverse data from IoT devices and 
feeding it into the digital twin to simulate the real-world scenario in 
a virtual environment.



• Data Intelligence: The Analytics strategy to transform data into 
manageable information based on their needs

• Simulation: Process of simulating the large-scale business 
problems on the generated digital twin so that it can be 
debugged without affecting the physical device

• Advanced HMI: The way in which one visualizes and interacts 
with the processed information with increased efficiency thanks to 
digital technologies (AR, VR, mobile)

• Scalable Elastic Knowledge Graph – SEKG architectural 
framework: Dynamic & semantic integration of data from complex 
systems

Figure 4 presents a holistic picture of digital twin reference 
architecture, which is derived from multiple use cases, partly described 
in the section above.
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Figure 4: Digital twin high-level architecture diagram
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The digital twin reference architecture consists of business case, 
security, pipelines, tools and platforms, infrastructure and applications. 
As the digital twin is a virtual representation of physical components 
and process, it is critical to adopt the right computational and 
representational model. This model is built upon three different 
pipelines:
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Structural Pipeline
Representations of real-world physical model into a virtual world with 
3D data are obtained via various tools and are modeled in digital twin 
editor after processing. These models help in replicating real-world 
scenarios to understand and solve real-world problems.

. . . . . .

Analytics Pipeline
Representation of business processes helping to predict and mitigate 
risk beforehand without impacting the business.

. . . . . .

Operational Data Pipeline
Computation on operational data gathered from various sources and 
being monitored using dashboard visualization, forecast and detect 
anomalies using machine learning to generate alerts so that preventive 
actions can be taken beforehand.

The digital twin infrastructure is a micro-service-based architecture 
that provides interfaces for transactional systems, a query interface for 
users and support for digital twin applications to provide a seamless 
experience to users connected via AR/VR clients.

. . . . . .

. . . . . .

. . . . . .
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Altran has a tried and tested methodology for digital transformation 
for smart manufacturing. The digital twins are embedded in the 
methodology to enhance the options for our clients.

The foundation of a digital twin program needs to establish the vision, 
objectives, strategy and the use cases for the initial business case. This 
can incorporate current thinking or represent a greenfield approach. A 
workshop-based technique can be used to validate and customize the 
architectural framework to be adopted. 

Altran has found that a digital twin based on the Scalable Elastic 
Knowledge Graph (SEKG) architectural framework can accelerate 
digital transformation and deliver key use cases. The SEKG architecture 
is the key to how Altran enables its clients to quickly “harness what they 
already have” (data) and “leverage what they already know” (processes 
and knowledge) by using ontologies and artificial intelligence to codify 
the complex system of interactions between people, tools and process.

The roadmap to implement SEKG as part of the digital transformation 
follows a process called CLONE and stands for Collect, Localize, 
Organize, Network and Engage. Altran develops a specific CLONE-
based roadmap during the workshop process, which consists of the 
following phases:

Collect: Altran conducts workshops with subject matter experts in 
business and IT to identify data sources and how we can collect the 
data. It combines structural data (such as CAD, BIM, GIS, company 
structures, etc.) with process data (from ERP, MES, CRM, etc.) and 
sensor and control data (from IOT, SCADA, PLCs, etc.). Importantly, it 
is not necessary to start by collecting all data, and there is no specific  
place to start. Instead, an additive approach is taken where the data

OBTAINING VALUE FROM 
DISCRETE PROJECTS 



that is accessible is collected. Other data can be added later. Strategies 
can be explored for dealing with data that is not available, using 3D 
scanning, implementing additional sensors and using algorithms to 
extrapolate or create ghost data.

Altran also starts to codify what the SMEs[3]  know into ontologies by 
interviewing them, keeping the impact on both business and IT to a 
minimum.

Localize: Altran sets up the automated ingestion and correlation of 
data from all the sources using industry strength tools that handle vast 
quantities of data. AI uses the ontologies to break down and combine 
the data from all the sources into the SEKG to make the initial version 
of the digital twin. The target is to produce early visualizations to play 
back to the business stakeholders so that they can see reflected what 
they see in reality.

Organize: Altran works iteratively with the business to finalize and 
apply the different ontologies to the data. This automatically structures 
the digital twin to reflect the complexity of the entire system, while also 
enabling powerful visualization systems, which harness it while hiding 
the complexity.

Agile methods are used to produce prototypes to meet the use cases 
and the business stakeholders can see the reality and also understand 
why they see it.

Network: This phase brings all components of the digital twin online 
together. It begins live data processing and user interfaces with the 
production of MVPs [4]  to satisfy the use cases and objectives, again 
using agile approaches. 

Engage: This phase is where the digital twin is scaled into the whole 
organization as part of the digital transformation. 
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[3] Subject Matter Experts
[4] Minimum Viable Product



At this point, the organization has a digital twin in place that is not only 
a reflection of their physical world but ahead of the real world. Actions 
that will be taken on the real world are already visible in the digital twin. 
It means that the organization can now monitor and manage the real 
world day-to-day business effectively with all the dynamic changes that 
happen. This includes supply chain issues, sickness, machine failures, 
urgent orders and changes to orders and managing change to the 
entire system as well. 

This is just the first stage of digital maturity. Now the business can start 
to become self-improving and has a tool for the lean manufacturing 
PDCA cycle.

While the opportunity is emerging, the key to creating value from 
digital twins will be integrating these essential technologies. This is a 
challenging feat and successful implementations will require the right 
mix of technologies, domain expertise, and partnership ecosystems. 
The influence of various emerging technologies of the future on digital 
twin is discussed in the Appendix.
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We have an end-to-end approach covering design, development, 
implementation and operation.

Implementing and running a digital twin requires overcoming some 
challenges and roadblocks, such as dealing with complexity in interactions 
between product, processes and people, the lack of agility, inertia of 
systems and organizations, the quest for complete picture and data set 
and the necessary codification of relationship between data. Change 
management and culture issues, also, need be addressed at all levels.
There are some technical challenges, some related to data (availability, 
gathering) and some related to maintain an adequate representation of 
reality. Technical architecture and platform that can ingest a wide range of 
data, running models to estimate missing data and adapting to changes in 
data needs and availability, is the cornerstone of digital twin. 

Based on its wide technical expertise and the various experiences and 
projects run in the recent past, Altran has defined a digital twin architectural 
framework called SEKG (Scalable Elastic Knowledge Graph) framework. By 
combining dedicated ontologies, AI and Knowledge Graph technologies, it 
ensures data interoperability and their real-time availability. Powered with a 
micro service-based infrastructure, the Altran digital twin platform provides 
a seamless user experience via AR/VR.[5]

Based on the two principles, “What we have – What we know”, Altran 
has co-developed the CLONE[6] implementation process (Collect, Locate, 
Organize, Network, Engage) proposing a clear and shared roadmap for 
designing, implementing and running a digital twin, considering the existing 
context and achievements of the client.

Whatever the existing manufacturing/production infrastructure and IT 
architecture, Altran digital twin approach can improve the performance of 
manufacturing facilities, including batch operation and customized products.

CONCLUSION
Mobilizing its large spectrum of expertise, capabilities and experiences in 
various technical and industrial domains, Altran has developed processes, 

methods and tools to deliver digital twins. 

[5] Augmented Reality/Virtual reality 
[6] CLONE, EKG and Figure 1 are the copyright of Altran’s partner Sekai. Other trademarks are also acknowledged.
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The digital twin is here to stay, proliferate, and will soon become a 
critical part of future manufacturing. IDC predicts that by 2030, 30% 
of G2000 companies will use data from digital twins of products 
connected to the internet of things (IoT) to improve innovation, success 
rates and productivity, and achieve gains of up to 25%.[7] 

Therefore, it is important to have a closer look at the technologies that 
will impact the lifecycle of the digital twin.  Figure 5 depicts the various 
technologies that will influence the future lifecycle phases of the digital 
twin. 

APPENDIX: WHAT LIES 
IN THE FUTURE?

Figure 5 : Future Technologies for Digital Twin

 [7] https://www.idc.com/research/viewtoc.jsp?containerId=US43153217
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Blockchain and its distributed ledger technology have a potential 
interest in providing the required security and transparency to serve as 
a commonly shared platform. Combining MindSphere as the operating 
system of the digital twin, and SettleMint’s distributed middleware, 
Siemens has already jumpstarted the creation of Blockchain enabled 
digital twins.[8] 

As noted above, digital twin requires fragmented data silos to be 
abolished and replaced by an integrated storage technology. By 
securing the common repository, Blockchain will be able to make digital 
twins permanent, immutable and decentralized. Therefore, they cannot 
be deleted or changed and can be accessed from multiple locations.
Generative design is also gaining popularity and will define how 
the future digital twins are created and used. Airbus uses generative 
design to explore thousands of variations for the partitions that divide 
airplane cabins. The resulting design was half the weight of the previous 
design—saving millions of dollars in fuel costs while continuing to meet 
all safety requirements. The new design also proved to be stronger and 
performed better than the heavier original that had flown for decades.[9] 

Although quantum computing is not yet enterprise-ready, the 
technology is moving forward at a rapid pace, and it is expected that it’ll 
be ready for prime time within the next five years. Biogen developed 
first-of-its-kind quantum-enabled molecular comparison application in 
collaboration with Accenture and quantum software firm 1QBit that could 
significantly improve advanced molecular design to speed up drug 
discovery for complex neurological conditions such as multiple sclerosis, 
Alzheimer’s, Parkinson’s and Lou Gehrig’s Disease.[10] 

Early stage start-ups like Twaice[11]  and Cognata[12] , are also bringing 
the future of digital twin to life. Twaice uses digital twin to create 
the future of mobility by increasing battery life and reliability while 
reducing development and testing costs. Cognata uses digital twin for 
autonomous driving and ADAS simulation.

Altran’s Research & Innovation (R&I) organization has setup “Future of 
Industry” and “Future of Engineering” programs. These programs are 
driving several research projects, which are shaping the future of the 
digital twin.

 [8] https://updates.settlemint.io/siemens-mindsphere-and-settlemints-distributed-middleware-the-perfect- match-b1ce77335c09
 [9] https://www.autodesk.com/redshift/bionic-design/
 [10] https://www.linkedin.com/pulse/quantum-computing-solving-difficult-problems-life-new-anne-o-riordan/
 [11] https://twaice.com/
 [12] https://www.cognata.com/
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Altran ranks as the undisputed global leader in Engineering and 
R&D services (ER&D), following its acquisition of Aricent. 

The company offers clients an unmatched value proposition to 
address their transformation and innovation needs. Altran works 

alongside its clients, from initial concept through industrialization, to 
invent the products and services of tomorrow. For over 30 years, the 
company has provided expertise in aerospace, automotive, defense, 

The Aricent acquisition extends this leadership to semiconductors, 
digital experience and design innovation. Combined, Altran and 

Aricent generated revenues of €2.9 billion in 2018, with some 
47,000 employees in more than 30 countries.
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