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INTRODUCTION

Digitalization has disrupted business models and operations, leading
companies to navigate into a technology landscape that evolves
faster and faster. Pervasive connectivity, autonomous machines, new
computing generation, mixed reality, nanotechnologies, etc., are
offering multiple new solutions to target quantitative and qualitative
production improvements.
After more than 30 years of implementing lean philosophy to improve
manufacturing processes through automation, software optimization
and process reordering, the common goal of most manufacturing
activities remain the same: companies continue to seek efficiency
gain, waste reduction, shorter and more flexible product life cycles
while at the same time enhance quality.
Designing adequate use cases and the right technological
architecture to facilitate human tasks is the classic yet underestimated
key for the adoption of digital technologies. Augmenting human labor
with intelligent systems and new interfaces will enable a new wave of
workforce productivity improvement, enabling higher-efficiency and
ultimately lower-cost manufacturing.
Digital Assistance Solutions enable performance improvement by
facilitating visualization and interaction of operators with digital
systems in the manufacturing environment. They need to achieve a
double objective:
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Having the essential information in the right place at the right
time: This is only possible with a thorough understanding and
analysis of the shop floor operations, complemented with analytics
and connectivity developments.
Creating an adequate signal, leveraging relevant human senses
to ensure that the information is transmitted in a distinct and nonintrusive way, minimizing the interpretation effort and allowing the
operator to stay focused on core tasks.
Last but not least, technology is no longer a limiting factor for digital
transformation; it is now the capacity of women and men to adopt
and capitalize on technologies that govern the rate at which the
performance will evolve. Most successful companies in the transition
to Industry 4.0 are those integrating a human dimension at the heart
of their transformation projects.
"If you always do what you always did, you will always get what you
always got" Albert Einstein

THE CASE(S) OF
DIGITAL ASSISTANCE

In this context, what are the most successful use cases of digital
technologies to assist operators on the factory shop floor? With the
experience of Altran World Class Center for Advanced Manufacturing
across a dozen of industry domains, we list three families of successful
Digital Assistance Use Cases:
•
•
•
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IMMERSIVE & AUGMENTED
TRAINING

Extended Reality (XR) technologies can be split into two different
categories: Virtual Reality (VR) and Augmented Reality (AR). Nowadays,
we also talk about Mixed Reality (MR).
XR can transform the way educational content is delivered; it works on
the premise of creating a virtual world/scenario — real or imagined —
and allows users to interact with it. Immersive and augmented training
requires the lesser cognitive load to process the information.
From a global perspective, XR training has the following advantages:[1]
- Users are motivated using a game-based learning
- You can be trained in a scenario or operation independent of the
time and place
- Training standardization as it can be shared across the company
- Real-time results analysis
- Increase psychomotricity ability for the designated operation
- Increase the problem-solving capabilities of the workers and,
consequently, of the company
- Cost-saving avoiding interference with the real process
As we are introducing a new way of information procedure into the
educational environment, it changes the form and content of the
educational process.[2]
[1] https://www.leonardocompany.com/documents/20142/5334304/VR+MORPHEUS+Solution+LQ+
%28mm08886%29.pdf?t=1551687927861
[2] https://www.iejme.com/article/mixed-objective-virtual-reality-theoretical-analysis-of-basic-characteristicsof-modern-education
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It means that training and other formations need to be redefined from
its basis, avoiding a literal translation from the way it is done nowadays
but applying new technologies. The use of immersive technologies
represents a culture change in every company as the most significant
efforts are committed during the modeling phases to transform
conventional design data into virtual and interactive environments.

User Oriented
XR is used to enhance the user experience during the training make it
more efficient. So, costs are being saved if you look at the global view.
If we are focused on the user, a few of the properties that make XR so
powerful for education are the following:
•
•
•
•
•
•
•
•

A better sense of place
Scale learning experiences
Learn by doing
Emotional reaction
Develop creativity
Visual learning
Users are ready to embrace new technology
Increase of the self-guided learning

It is a win-win situation in which users have several benefits at the same
time that companies decrease training and production costs.

Scenario Oriented
Training routines are one of the critical winners to embrace this
technology, especially when facing situations where today, no real
alternatives are working:
WE DON'T WANT TO BE THERE…
When training routines are associated with RISK scenarios, such
as contamination or damage, XR technologies bring us a safe
environment.
WE CAN'T BE THERE…
In situations where the training environment or the product does not
exist yet, or when location represents complex logistics, we find the
necessity to introduce these technologies.
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In the past, organizations were seeking to isolate deliverables of the
training application. With the digital revolution, they are requesting
a complete set of tools and platforms, ensuring data traceability and
visualization of the results and courses. This new approach forces
companies to diversify their capabilities to deliver an end-to-end
solution. Not only is the technical part essential, but UI/UX interface
and Gamification concepts are also getting hit in the current solutions.
As mentioned before, the human must be at the core of the different
solutions. The human interface with the virtual information and how it is
shown or registered is vital to ensure a pleasant experience.

Case in Point
Altran developed an end-to-end training solution for a leading gas
and electrical energy utilities company integrating VR training with a
web-based platform to manage the training needs of the managers/
operators and visualize the results.
Other global companies are also requesting this kind of solution.
For example, EDF (one of the leading French energy company)
has replicated one of their nuclear plants in Virtual Reality, to train
employees in real-life tasks. The outcome is, approximately, a 90%
cost reduction within the operation.[3] So, they can train people in
risk scenarios at the same time that improves user experience and
operational performance.
If we look at the automotive sector, BMW is using Augmented Reality
with HoloLens and tablets to decrease the time required for the
learning and ramp-up process to have employees working in the
assembly line (time to competency) faster and reduce the dedication of
the supervisor.
Boeing, Airbus, Dassault Aviation, Leonardo and other aerospace
companies are working with XR technologies focusing on training
proposes. Boeing employees use virtual reality to figure out the best
way to build 737 MAX 10,[4] stepping into the virtual world to enhance
aircraft maintenance.[5] [6]

[3] https://www.edfenergy.com/about/energy-innovation/innovation-blog-virtual-reality-learning
[4] https://www.youtube.com/watch?v=YzB1rpd2IWk
[5] https://services.airbus.com/en/newsroom/stories/2019/12/airbus-brings-cockpit-to-you-with-newvirtual-reality-flight-trainer.html
[6] https://www.leonardocompany.com/documents/20142/5334304/VR+MORPHEUS+Solution+LQ+%28mm08886%29.pdf?t=1551687927861
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PRODUCT LIFECYCLE
DESIGN & VALIDATION

Product Design evolves many different competencies as well as many
different technical languages. From UX definition to mechanical or
electrical complex developments, multi-skills teams spend enormous
energy and time to achieve alignment. This use case decreases the
initial misalignment. It is made by overcoming typical barriers during
the initial stages of product design.

Multifunctional Teams
Having a common scenario to check and validate the product design
allows all the stakeholders to add ideas and visualize the impact on
the final product. Then, other departments can test and validate the
concept according to the impact on the final product. Within the
industry, this point is called Model-Based System Engineering.
While distributing users in different places, the solution is used as a
remote collaborative environment. It was the use case selected by
Ford.
Ford is increasing productivity and improving the time to market using
AR. As an example, they are using Mixed Reality hardware (HoloLens)
to redesign the current car design. Wearing the wireless headset,
designers and engineers can see, edit and interact with the same
vehicle configuration in the virtual world. In that case, they use a real
vehicle in the background as a baseline. Then, on top of that, they can
add notes providing feedback to colleagues in different time zones,
departments or companies.
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The benefits are based on the reduction of the time it takes to review
and discuss changes and the immersive interaction between designers
and engineers.[7]
On the contrary, if users are in the same place, the attendance and
discussion of the team are improved.[8]

Product Design
Having a digital replica of the product before (or after) it is produced/
developed enables us to improve the product lifecycle efficiency
as we can validate the design of a new product with no need for
real representation. Thales Alenia Space has determined the best
configuration for the assembly and integration of 8 Satellites in the
O3 Constellation using this concept. Besides, it was used during the
assembly of payload components on SES-17 satellite.[9] Boing used
Virtual Reality to figure out the best way to manufacture the 737 MAX.
They avoid checking the assembly in a real mock-up/plane.[10]

Product Testing
How can you test and validate the product before it is manufactured
for the first time? It is one of the main milestones to solve during
the design of a product. It is possible to reproduce the product
performance and design before even having a real mock-up. So, we
can test and provide opinions in the testing phase. Then, modifications
can be implemented.
Testing is key for the ergonomic validation of a new product,
process or facility. It means that if we can test the design before the
real implementation, we will be agile and save costs. For example,
Bausch & Strobel is using Virtual Reality with haptic devices to test the
ergonomic of the tailored filled machines they produce.[11]

[7] https://social.ford.com/en_US/story/technology/innovation/virtual-reality-technology-for-car-design.html
[8] https://www.researchgate.net/publication/220530200_Studierstube_An_environment_for_collaboration_in_augmented_reality
[9] https://www.thalesgroup.com/en/worldwide/space/news/augmented-and-virtual-reality-double-playthales-alenia-space
[10] https://www.boeing.com/company/about-bca/washington/737-max10-virtual-reality-01-28-19.page
[11] https://www.youtube.com/watch?v=8Qo9CRp659k
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Client Deliverables and Product Validation
Today, the customer experience validation of products in the design
phases are presentation driven and this often represents higher
adoption rates than expected. With a virtual replica, you can have an
optimal validation because the digital product is a twin of the one to be
delivered.
There are several automotive OEMs (Audi, Ford, BMW, Chrysler,
Toyota) that are having a proactive attitude in implementing VR in
vehicle R&D.[12] For example, Audi is using Virtual Reality as a sales
tool for Audi dealers. "Audi VR experience" offers to the customer
additional information and certainty when they are purchasing a car.
The customers can have a detailed visualization of how their future car
is going to be.[13] Toyota has opted for Augmented Reality to cover the
market niche.[14] They have implemented the solution with a different
focus in comparison with other companies by integrating the Humanat-the-Core, bringing technology to end users intuitively and easily.
The application consists of a web-based augmented reality add.[15] The
user does not need to download any app and the new experience
is enhanced with augmented reality. Most of the phones we use
nowadays can run this application with no prior preparation.

Mock-up Savings
The combination of operational requirements, manufacturing
definition, ergonomics or maintainability may be expensive. Those
costs can be reduced using a digital replica. Also, the mock-up time
and complexity are decreased dramatically. One of the main trains
OEM in Europe requested Altran to validate the design of one of their
new trains as a further step before building the mock-up. They wanted
to save costs avoiding any rework in the physical mock-up. As part
of this project, the Altran XR team has modeled the train cabin in VR
according to the drawings & plans. Doing so, and experiencing the
tentative design in VR enabled our client to identify an actual problem

[12] https://www-file.huawei.com/-/media/CORPORATE/PDF/ilab/vr-ar-en.pdf
[13] https://www.audi-mediacenter.com/en/press-releases/audi-launches-virtual-reality-technology-indealerships-9270
[14] https://www.forbes.com/sites/danielnewman/2019/06/07/toyotas-new-augmented-reality-shoppingexperience-a-shift-in-the-car-buying-journey/#33195867e806
[15] https://www.forbes.com/sites/danielnewman/2019/06/07/toyotas-new-augmented-reality-shopping-experience-ashift-in-the-car-buying-journey/#33195867e806
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with the corridor. Even though it was theoretically ok on paper, the
VR experience of the cabin was different and the corridor felt narrow
and non-operative. Thanks to this VR rendering step, the issue was
corrected before building the first full mock-up, saving significant time
and money for the R&D team.
For the above mentioned reasons, supporting product development
& design with virtual replicas help an organization to harmonize
teams, reduce efforts and avoid mistakes.

Case in Point
Altran developed several projects with a railway manufacture leader:
We digitalized, integrated, animated and tested the trains using
Virtual Reality. The user could check the 3D design, ergonomic, user
experience once they get into the train and change the illumination,
textures and colors. It allows accessible communication between
engineering and management by having a common scenario to
discuss ideas and proposals. The solution we developed is used as a
deliverable to the management team. Also, as a sales tool to sell their
trains to the customers. They saved costs avoiding building a mock-up
as some critical changes were proposed by management and clients.
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ASSISTED OPERATIONS
PERFORMANCE

Digital Assistance is another way of improving performance in
daily manufacturing operations following continuous improvement
commitment and lean strategy.
In a global approach, operations can be classified into Standard
Operations Procedures (SOP) and Non-Standard Operations
Procedures (NSOP).
SOP follows standard directives and hence our digital strategy is
focused on creating digital systems that, based on these directives,
reduce human errors adding, on top of digitalization, autonomous
guidance capabilities and increase industrial safety.
NSOP does not follow directives for many different reasons, whether
the standardization process does not find a payback or because the
nature of operations does not allow standardization. In any case, our
digital approach here is to create collaborative workspaces where
digital technologies facilitate interaction between operators and
experts without time and location constraints.
Any of these two approaches rely on Lean Manufacturing principles.
They try to stabilize the work procedure increasing the robustness of
the operation. First Time Right and Just-in-Time are the consequence of
the increased robustness as we can predict the operation' s lead time
and the process details.
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At the same time, 5S is applied in the assisted operation. The
Augmented Reality system, in combination with the Artificial Vision,
is projecting the shape of the Bill of Material (BoM) that it is possible
to detect if there is some anomaly in the parts or tools. Knowing the
desired tack time of the operation, then, it can be implemented in the
assisted workstation. So, workers can detect if they are out of time to
do the operation. Also, the delays can be utilized to reschedule the
manufacturing line.
When we talk about NSOP, we are talking about Jidoka. It means that
we have detected a problem that is communicated to the expert as
the workstation is blocked. Then, the expert is supporting the operator
avoiding any physical distance using a user-friendly interface. Then, the
expert can use the data and information extracted from the support
done (it can be stored) to improve the process of changing the SOP
accordingly.

Case in Point
Illustrating the SOP procedures, Altran has developed a customized
interface for Sanofi Quality Labs called eSOP. It is focused on guiding
and assisting the lab technician. In the past, these technicians had to
deal with unmanageable procedures and methods which are paperbased. eSOP ensures the lab technician intuitively performs the
complete procedure, step by step, as represented on the SOP, with
direct access to the crossed-references (methods and regulations)
thanks to Augmented Reality.
With the implementation of this customized interface, three main pain
points could be solved:
Traceability: In the past, everything was paper-based. Having
implemented a paperless solution with NFC, QR codes, 2D
Datamatrix and barcodes technologies, the lab technician can
visualize the material used in each operation at any moment. So,
if there is an anomaly detected in a single vial, they can move
upstream quickly and identify the original flask using a digital
tool. Post that, they go downstream to reject the rest of the vials
affected. This simple operation was time consuming as they had
to go paper by paper searching for the references with the added
trouble of looking for the documentation in the warehouse.
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Hyperconnectivity: Having everything connected helps to
avoid MUDAS (In Japanese - uselessness and wastefulness) in
operation. Users will not execute duplicated actions. The solution
proposed by Altran is connected to the source of the data with
the final user or interface.
In parallel, this hyper-connectivity allows companies to implement
a quality check in their operation. It is possible to detect, at any
moment, if there is any measured data out of rage. Alarms can be
displayed if required.
User Safety: Implementing Artificial Vision in the workstation
to support the operation, we detect if the user has the security
globes. If they are not wearing gloves, they cannot proceed
in operation. It can be extrapolated to any other operation,
movement or material. The main idea is to detect if the operation
is fulfilling the SOP requirements of security or procedure.
The cross-sectional capabilities of Altran allow us to deploy solutions
for different industries. It was the case of the Altran Visual Interactive
Enhanced Workstation (VIEWS) that was developed in collaboration
with Airbus. This solution was extrapolated and enhanced from the
pharma sector (Sanofi) to the aerospace sector (Airbus).
The VIEWS solution covers the SOP and the NSOP procedures. The
user is being guided with the SOP and, when there is an anomaly in the
process, they can call and connect remotely with the expert receiving
the required assistance as it is an NSOP. Thanks to the efficient
combination of Augmented Reality, Virtual Reality, and computer
vision, VIEWS targets both scenarios and provides operators with
digital assistance to perform their work correctly, efficiently and be
compliant with quality standards.
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The VIEWS solution combines Augmented Reality and Artificial
Vision within the operator workstation. When there is an anomaly, the
operator connects with the expert using a streaming video/audio to
support the operation. The expert is connected using a digital twin
of the workstation, allowing an immediate, efficient, effective and
seamless interaction between the operator and the expert anywhere in
the world.
What we have built here is an end-to-end platform combining Industry
4.0 technologies to enhance the communication and assistance
between two users that are not located in the same place.
With this platform, our customers address several pain points:
•
•

•

•

Travel costs: With the remote interaction using digital twin
solutions, we are avoiding travel expenses associated with expert
assistance
Resolution time: Traditional teleconference tools reach their limits
when confronted to industrial support contexts. Where multiple
details impact the situation, VIEWS allows very precise malfunction
reports and guidelines communications. This allows tremendous
savings in production downtime and experts workload
Data record: When this digital solution is implemented, it can
create a library of expert assistance done in the past. It allows
having an immediate visualization of how the expert assisted the
operator in similar NSOP in the past
Quality gates: With the digital solution running in the
background, the expert can immediately check, if the data that
the operator is sending fulfills the requirements. The data is
crosschecked with the documents and information stored in the
system

In short, we are targeting the same concept that Lean Manufacturing
established years ago: delivery times, quality and costs.

Case in Point
Independent of the sector, companies are starting to implement these
types of assistance. Some of Altran's developments have been applied
to the pharmaceutical (Sanofi) and aerospace (Airbus) industries.
Other examples of OEMs using these types of solutions are
Northrop Grumman or Skoda. Northrop Grumman has developed
an augmented reality system to identify and install fasteners
according to the drawings of the aircraft. The system combines
the Spatial Augmented Reality to indicate and guide the operator
during the installation of the fastener in combination with the quality
measurement of the holes in the aircraft. So, operators can check if the
depth of each fastener hole matches the drawings and project the type
of fastener that is needed to install in each hole.[16]
On the other hand, Skoda is using Spatial Augmented Reality to guide
the operators when loading the pallets in logistics.[17] Operators have
a Spatial Augmented Reality system displaying indications at the same
time that highlight the appropriated part and destination. Besides, they
wear gloves that incorporate a 2D code reader. So, they do not lose
time looking for the reader on the shop floor or introducing the code
manually on the laptop.
In both cases, the users are guided and receive alarms if there is any
anomaly during the process (SOP). Nevertheless, it is not defined how
operators have to solve the defect (NSOP). Here is where Altran shows
that we are a leader in R&D and at the same time, we are aligned with
the market needs. Altran has been the premier company to implement
a platform that combines SOP and NSOP to provide full assistance to
the operator.

[16] https://investor.northropgrumman.com/news-releases/news-release-details/photo-release-northropgrumman-delivers-work-instructions-light
[17] https://cdn.skoda-storyboard.com/2019/03/190315-SKODA-testet-Videomapping-in-der-CKD-Logistik_
FIN_EN.pdf
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A GLOBAL ARCHITECTURE

As a general scheme, digital assistance solutions share a common
global architecture based on three main modules: AS, SCU and SGS.

ACQUISITION SYSTEM (AS) – This module reads all the inputs coming to the system and transfers them into the SCU. The inputs are cataloged by a human (through haptic devices, sensors, voice), machines
(Data buses coming from PLC, SCADA’s and Sensors) and industrial
information systems.
SOFTWARE CONTROL UNIT (SCU) – This module is software-based,
combining different programming layers (Unity 3D, Python, C, C++,
…) and its principal mission is to manage the SGS based on the inputs
coming from the AS, according to operation rules defined at the working environment and detected through the assessment phase.
SENSE GUIDANCE SYSTEM (SGS) – This module is the SW and HW
combination in charge of providing the right sense signals (Visual,
Noise, Touch, …) to the worker. As part of its functionality, it could also
create interaction with the worker (haptics, touch feed, …) and re-feed
the acquisition system with its outcome.

18 - A Global Architecture
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A CLEAR ROADMAP TO
DEPLOY THE RIGHT SOLUTION

We believe the success of any digital initiative relies on defining the
right use case, the maturity level where this solution will be integrated
and the maturity of the technologies that will be used combined with
the final solution.
The assessment phase based on a lean approach, together with need
vision and the technology radar scan is a vital step.
In addition, it is essential to validate the potential impact on the
operations as well as the scalability constraints in every maturity stage.
For this reason, it is primordial to differentiate the Proof of Concept
(PoC) from the Minimum Viable Product (MVP) by ensuring the first
technology application followed by operation applicability.
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5G IS ABOUT TO BECOME
THE NERVOUS SYSTEM OF
TOMORROW’S INDUSTRY 4.0

Digital Assistance use cases are ramping up throughout the industrial
world. But connectivity still holds a few barriers and challenges to
overcome. Streaming a Virtual Reality environment for training or
collaboration around a product design is extremely demanding in
bandwidth, thus limiting the context in which it can be used. Remote
support using video and VR is also particularly challenging when the
support needs to be provided from a remote location where only
mobile networks are available.
5G is the expected workaround for all those limitations as being
considered to become the next pivotal technology that will digitize
every industry by connecting people and things, everywhere, every
time in ways that create meaningful experiences and value.
5G networks will play a significant role in offering manufacturers
and telecom operators the ability to create smart factories and take
advantage of technologies such as automation, artificial intelligence,
augmented reality for troubleshooting, and the Internet of Things (IoT)
to assist humans on the shop floor. For example, with 5G's low latency
and high capacity connectivity, XR training experiences will become
more photorealistic and completely immersive.
However, with this new revolution comes new challenges: most of the
telecom operators have no expertise and experience in manufacturing
operations they promise to disrupt. They need to find the right
convergence between wireless networking and vertical knowledge to
deliver solutions that work for end customers.
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In this context, Altran is more than ever ready to play its role as a
multi-sector integrator. As the historical cross-industry fertilizer, we are
continuously engaging in close collaboration with Communication
Service providers and final users. We currently have more than 50
customer engagements to invent, engineer and deploy the next
generation of 5G networks around the world.
5G is becoming the most transformative wireless technology in history
and it’s here now. We are ready, are you?

Altran

21 - 5G is About to Become the Nervous System of Tomorrow's Industry 4.0

Contact us
marketing@altran.com

About Altran
Altran is the world leader in engineering and R&D services. Altran offers its clients a
unique value proposition to meet their transformation and innovation challenges. Altran
supports its clients, from concept through industrialization, to develop the products and
services of tomorrow and has been working for more than 35 years with major players in
many sectors: Automotive, Aeronautics, Space, Defense & Naval, Rail, Infrastructure &
Transport, Energy, Industrial & Consumer, Life Sciences, Communications, Semiconductor
& Electronics, Software & Internet, Finance & Public Sector. Altran has more than 50,000
employees operating in over 30 countries.
Altran is an integral part of Capgemini, a global leader in consulting, digital
transformation, technology and engineering services. The Group is at the forefront of
innovation to address the entire breadth of clients’ opportunities in the evolving world of
cloud, digital and platforms. Building on its strong 50-year + heritage and deep industryspecific expertise, Capgemini enables organizations to realize their business ambitions
through an array of services from strategy to operations. Capgemini is driven by the
conviction that the business value of technology comes from and through people. Today,
it is a multicultural company of 270,000 team members in almost 50 countries. With Altran,
the Group reported 2019 combined revenues of €17billion.
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