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Automated, in-line quality control
across visual, electrical, and
mechanical domains—guaranteeing
product conformity without any
production bottleneck and with

full traceability.



Our quality control systems provide 100% in-line
product inspection without compromising throughput
or traceability. Each unit is inspected automatically and
non-destructively at every critical production stage,
eliminating the risks of random sampling and manual
checks.

By detecting defects early, our solutions help maintain
process stability, reduce scrap, and support continuous
production flow. Fully integrated with MES / MOM

and PLC systems, our purpose-built inspection
platforms adapt to your product, production flow, and
test requirements, ensuring compliance with defined
parameters and geometry—from intermediate steps to
final validation.
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Precision and @
consistency at every step

Precision and consistency are ensured across all
production stages. High-resolution imaging, advanced
sensing technologies, and deterministic logic minimize
human error and deliver repeatable results. Self-
calibration, integrated error checks, and support for
large-scale production volumes—from thousands to
millions—maintain high-quality output.

Adaptability and @
scalability by design S

Built with modular architecture and designed for flexible
integration, our systems adapt to evolving production
needs. Independent modules can be added, removed, or
relocated, while exchangeable tooling, and future-ready
software enable seamless updates without disrupting
production. Multimodal inspection—optical, spectral,
and deep learning—ensure comprehensive coverage for
diverse product types and geometries.

Uncompromised speed
and throughput >>>

Our solutions are engineered to match or exceed
production cycle times, eliminating bottlenecks.
In-house designed systems synchronize handling,
image acquisition, processing, and data analysis
for maximum efficiency. High-speed operations,
including roll-to-roll inspection reaching up to 1 m/s,
maintain strict timing precision and ensure smooth,
uninterrupted production, even for complex or
high-volume lines.

Real-time data and 'YX
full transparency :QK

Real-time data acquisition and analysis deliver
immediate insights, enhancing quality control and
reducing scrap rates. Multi-level reporting—from
operator screens to SCADA and MES / MOM
integration—provides complete visibility across the
inspection process. Configurable settings, test
emulators, and image storage support traceability and
process validation. Product tracking with RFID ensures
that historical data can be reviewed and verified at any
stage.



Visual inspection

Our comprehensive inspection approach integrates the
deterministic speed and precision of industrial vision
with the adaptive intelligence of Al, applied where
complex product variability and subtle defect detection
demand it.

Industrial vision systems excel at inspecting products
with defined geometry and explicit inspection criteria.
Using calibrated illumination, synchronized image
acquisition, and deterministic algorithms, these
systems deliver precise optical measurements,
dimensional analysis, and feature detection with high
consistency.

In scenarios involving non-deterministic anomalies or
highly complex setups, deep learning systems close the
gap by applying Al models trained on real production
images. These systems adapt to unpredictable, subtle,
or evolving defects beyond the scope of standard
algorithms, delivering human-like visual perception at
machine speed and precision.

Robot vision for
positioning and
handling

Industrial vision uses predefined
visual markers for precise

part positioning in controlled
environments, while deep learning
adapts to variations in appearance
and orientation, enabling flexible
handling in dynamic settings.

Surface quality
and defect
detection

Industrial vision detects scratches,
dents, stains, and uniformity
issues, while Al-driven systems
recognize subtle anomalies such
as dirt, foreign objects, burns,
injection errors, and irregularities
on various surfaces, providing
precise assessments of defect
depth, area, and volume.

Geometrical

property
inspection

Detailed dimensional and
shape analysis, including
measurements of contours,
substrate circumference and
perpendicularity, length, edge
length, angularity, and detection
of deformations, chips, and
gauges.

Assembly quality
inspection

Industrial vision verifies presence,
alignment, and completeness

of components based on set
criteria, while deep learning
handles complex assemblies with
numerous components, accurately
identifying correct positioning and
reducing false rejections.

Marking quality
inspection

Industrial vision checks the
presence and accuracy of labels
and markings using OCR/OCV
and barcode reading, while deep
learning interprets more complex
markings with variations in font,
size, or orientation, ensuring
accurate recognition of codes as

they appear on the physical product.

Sorting
applications

Industrial vision sorts by size,
colour, and shape, while Al-driven
classification distinguishes
defects from acceptable variations,
identifies product types, and
enables dynamic sorting in
complex environments such as
mixed product lines.
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Specialized vision
inspection applications

Advanced industrial vision systems seamlessly
integrate into production lines, providing thorough
inspection of products' geometrical properties
and precise detection of both internal and surface
anomalies or defects.

From identifying cell blockages and coating depths

in catalytic honeycombs and optical leaks in diesel
particulate filters to inspecting fuel cell membrane
integrity and connector pins with micro-level accuracy,
our non-destructive vision inspection systems ensure
optimal quality control for all components.

inSpect CAT/DPF

In-line vision inspection solution enables non-
destructive, high-precision quality assessments

for each substrate by using industrial imaging
technologies, backlighting, and advanced image
processing algorithms. It effectively detects cell
blockages in catalytic converters, optical leaks in diesel
particulate filters (DPFs), and physical defects such as
chips, cracks, or deformations.

The system supports a wide range of substrate sizes
and is ideal for integration into extrusion, coating, and
canning production process, facilitating both input and
output control.

inSpect Fuel Cells

Designed for high-volume roll-to-roll fuel cell production
and additive manufacturing, the in-line visual inspection
employs advanced image processing techniques to
detect defects such as scratches, cracks, particles,

and pattern irregularities. It performs real-time analysis
within an ISO class 3 clean room environment.

The system monitors critical process parameters,
including material thickness, colour, conductivity,
temperature, humidity, tension, and pressure. Integrated
sensors dynamically adjust these conditions to ensure
consistent product quality.

inSpect Bent Pin

Using advanced imaging technology, the in-line visual
inspection system detects bent pins in electronic
connectors with precision up to 1 micron, offering
high-resolution pin height measurement and defect
detection. It leverages HDR imaging and adaptive
lighting to handle varying depths, colours, and
housings, while laser displacement sensors reduce
noise for greater accuracy.

Accommodating connectors up to 60 mm wide, our
system precisely assesses pin X, Y, and Z coordinates,
guaranteeing all measurements meet required
tolerances regardless of connector size or type.

inSpect Display Assembly

In-line visual inspection technology monitors defects,
alignment, cleanliness, and overall quality of display
assemblies, including their software functionalities.
The system leverages advanced vision algorithms
for detecting, sorting, and positioning all assembly
components. It includes assembly quality inspection,
marking, labelling, robot manipulation, and part
positioning for part-picking accuracy and micro
contacting.

The system also conducts end-of-line functionality
tests, including touch tests, homogeneity tests, surface,
and subpixel inspections.



Electrical testing

Electrical testing systems deliver precise, real-time
validation of product functionality by measuring
voltage, current, resistance etc.—fully integrated into
production line. Every unit is tested for electrical
integrity and safety, reducing the risk of costly field
failures and ensuring traceable product quality. All
results are logged and communicated directly to MES,
SCADA, or PLC systems.

Ideal for automotive control units and sensors, PCB
assemblies and testable electronics, cable and
connector assemblies, powered or programmable
subcomponents, and other applications.

Functional validation of power
paths, load response, and
grounding

Detection of internal wiring
faults or assembly errors

Verification of signal
processing, switching logic,
and I/0 communication

Verification of product
settings according to
specifications

Real-time o
fail-safe testing

Our system delivers real-time measurements of

all relevant electrical parameters, offering detailed
insights into each product tested. With fail-safe design,
products are continuously protected — tests can be
disengaged instantly if parameters become critical.
We offer versatile control test solutions for digital or
analogue signals, with the flexibility to accommodate
diverse product programming needs during electrical
testing.

Flexible and
integrated p

We seamlessly incorporate precise electrical tests
mandated by requested standards and product
specifications. Leveraging the compatibility with
existing automation systems, we execute a spectrum of
tests, from IQC to final assessments, with unparalleled
accuracy and efficiency. With our tailored integration,
you can trust the reliability and performance of every
component, setting new standards of excellence in your
industry.

High-precision
contacting

With microscopic precision, we ensure flawless contact
between test probes and circuitry, guaranteeing
accurate measurements even in the most intricate
electronic components. Our testing setup includes an
integrated camera system that identifies contacting
surfaces on connectors and corrects any offsets on
the product. This level of precision enhances product
quality and reliability, making it an indispensable aspect
of our testing solutions.



Mechanical testing

Mechanical testing systems evaluate how products
respond to real-world forces and motions—directly on
the production line and without disrupting flow. Sensors
capture mechanical responses like force, displacement,
sealing integrity, and functional movement, while
modular tooling and adaptable software recipes

adjust to different product designs. Test results are
continuously recorded and integrated with MES,
SCADA, or PLC systems, ensuring comprehensive
quality oversight.

Ideal for connectors, mechanical latches, sealed
enclosures, composite parts, and components
requiring push, pull, twist, slide, or snap actions.

Connector engagement/
disengagement resistance

Structural stiffness and
mechanical compliance

Leak detection under real
operating conditions

Verifying shape, alignment,
and fit

Locking, sliding, rotating, or
shapping actions

Real-time data fock
analysis el

Real-time test data available before, during, and

after testing provides customers with rapid insights,
complete control, and the potential to reduce scrap
rates. Mechanical tests can be repeated during

the manufacturing process without compromising
product quality or jeopardizing quality KPls. Real-
time data is reported through multi-level interfaces,
including operator, supervisor, and higher SCADA and
MES levels.

Adaptability and
scalability <-

In mechanical tests, which undergo numerous
changes throughout the design and production
phases, adaptability is key. This is achieved through
exchangeable tooling, adaptable connection elements,
and software recipes. Upgrades or adjustments can be
seamlessly implemented without incurring high costs
or causing longer production downtime.

Consistency and v
accuracy N

Our solutions offer a reliable production system
capable of handling part quantities ranging from
500 thousand to 10 million. By incorporating
features like self-calibration, self-checks, MCA, and
MSA integration, we guarantee precise testing. Our
priority is to eradicate false positive or negative
results in mechanical testing, ensuring accurate and
trustworthy outcomes.
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Industrial vision system set the bar
for quality inspection very high.
Especially worth mentioning are the
part handling of fragile substrates and
the traceability systems, the precision
of inspection methods, and integration
with the existing production.

— Frank Bollmann, Tenneco
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info@inea.eu



