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More speed, less risk

How Hexagon empowers the French
Defence Procurement Agency (Direction
générale de l'armement, DGA) with 3D CT
data segmentation using VGTRAINER and Al.

Until now, analysts at the Direction générale de 'armement
(DGA) of the French Ministry of Defence needed a great
deal of time to evaluate CT scans of printed circuit boards
—one single board could take up to an entire day. Experts
examined the data voxel by voxel to identify conductive
connections between the vias and thus decode the circuit-
ry. It was clear to the DGA: this process needed to be faster,
more precise, and more wide ranging. With Al-based training
using Hexagon’s VGTRAINER, evaluations can now be com-
pleted within seconds — while achieving higher accuracy
and enabling larger data volumes to be processed efficient-
ly in VGSTUDIO MAX.

When the DGA receives a new printed circuit board —such
as from drones or other airborne systems with highly
complex control mechanisms — analysts can look directly
inside. Using computed tomography, the agency generates
high-resolution 3D datasets, which are digitally evaluated

during subsequent postprocessing. Every detail counts:
The data reveals insights into internal structures, tight
geometries, and even the smallest features such as traces
and solder joints — completely non-destructively and
without time-consuming physical sectioning.

As France’s defense procurement authority, the DGA
operates under substantial pressure for both speed

and precision. For the design, assessment, and further
development of defense systems and operations, correct
information must be available as quickly as possible.

This also applies to the postprocessing of complex 3D CT
scans. That’s why some sites of the agency began collab-
orating with Hexagon as early as ten years ago and have
since relied on software solutions such as VGSTUDIO MAX
for non-destructive analysis. The department responsible
for analyzing circuit boards has now taken another step
forward: it explored the possibilities of automated data
evaluation using artificial intelligence — and thereby its
own optimization potential.




The challenge: evaluating sensitive data
quickly and securely

The Hexagon team took on the task: “We received a set
of test data and used it to start the training for Deep
Segmentation in VGTRAINER,” explains Patrick Fuchs,
Product Owner Al, VG Software at Hexagon. “VGTRAINER
learns from curated datasets, enabling users to quickly
and easily create and refine the deep neural network
required for accurate segmentation,” says Fuchs. “Our
goal was to prove that reverse engineering of circuit

boards is possible — even with minimal time expenditure.”

The solution: Al-based training for
successful Deep Segmentation

To train the deep neural network as precisely as possible,
training datais required. This can be prepared in
VGSTUDIO MAX. “First, we ‘cut’ a block from the dataset
in which we manually perform the segmentation and
labeling,” says Fuchs. The team then exports this data to
VGTRAINER. “No machine learning expertise is required
for this, and the most common parameters are already
integrated into the software.” While training runs quickly
with a small dataset, the expert recommends preparing
multiple blocks to cover the various characteristics of
acircuit board. “We focus on the sections where the
evaluation shows the most errors during a test run,” Fuchs
explains.

Accurate and, above all, consistent labeling of the
training datasets is crucial. “There is no limit to the
number of blocks we can feed into the system,” Fuchs
adds. “But the larger the amount of data available to

the deep neural network, the more accurate the Deep
Segmentation results — and the faster the analysis
process will ultimately run.” In this way, the team trained
the VGTRAINER software with the characteristics of the

“The high speed

of the evaluationis a

tremendous benefit for

us, particularly regarding

our critical need for

responsiveness,”’ the
DGA representative
concludes.

circuit boards, creating a comprehensive foundation
for the rapid evaluation of new CT scans of other circuit
boards in the associated software, VGSTUDIO MAX.

The result: precise, high-value datain a
short amount of time

The DGA was impressed with the new possibilities for
evaluating its CT datasets. “With VGTRAINER, we can
perform faster analyses and be confident that the results
are reliable every single time,” says the chargé d’expertise
at DGA. Data quality remains consistently high thanks to
the manually prepared and complementary training data.
Patrick Fuchs adds: “By conducting technical analysis
based on the deep neural network, we compensate for
human factors such as fatigue, fluctuating concentration,
orvarying skill levels. The insights are highly precise and
repeatable, leading to data-driven decisions.”

Collaboration also ran smoothly thanks to Hexagon’s
global network: “We had a Hexagon colleague located
very close by who responded quickly to any questions
and easily arranged onsite meetings and discussions with
additional experts,” the expert continues. This greatly
simplified the test project.



DGA benefits from technical expertise,
high security, and continuous analysis
optimization

Another major advantage in security-critical applications
is VGTRAINER’s cloud-independent data processing. All
data processing takes place in the users’ own environ-
ment, ensuring that no security vulnerabilities arise from
data transfer. This puts the DGA in an excellent position

to expand its analyses and further optimize them in the
future. Neither material nor part type poses any limitation:
VGTRAINER segments any type of 3D voxel data, provided
the appropriate training data is available.

“With this use case, we demonstrate how VGTRAINER can
be used for postprocessing analyses of real CT data —
combining speed, precision, and security, even in highly

sensitive contexts,” Fuchs concludes.
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Hexagon is the global leader in measurement technologies.
We provide the confidence that vital industries rely

on to build, navigate, and innovate. From microns to

Mars, our solutions ensure productivity, quality, and
sustainability in everything from manufacturing and
construction to mining and autonomous systems.

Hexagon (Nasdaqg Stockholm: HEXA B) has approximately
24,800 employees in 50 countries and net sales of
approximately 5.4bn EUR. Learn more at hexagon.com.
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