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O 'I The Eyes of
Smart Factories

We develop new generation in-line quality inspection technologies with deep know-
how in machine vision and photogrammetry. Our patented solutions equip global
manufacturers with preventive and proactive capabilities — helping them to exceed

their efficiency goals in ways that have not been possible with conventional systems.

1 TECHNOLOGY

From research in photogrammetry and machine vision to large R&D projects in
weld seam inspection and closed-loop manufacturing, we drive the technology

forward to create solutions that shape the future of manufacturing.

2 INSPECTION SYSTEMS
Our robust and fully-digital in-line inspection systems that are built to outstand

the factory conditions and equipped with our patented technologies enable our

customers increase productivity, cut costs, and reach their efficiency goals.

3 SOFTWARE AND ANALYTICS TOOLS
We provide software solutions to monitor, analyse, and report actionable

production data from shop floor to top floor — across functions, people,

and machines.

4 LIFECYCLE SERVICES
From initial requirements discovery during line set up to project management,

technical consulting, and support and maintenance services; we support our

customers throughout their entire production lifecycle

MAPBVISION
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O 2 100% x 100%
In-Line Inspection

Mapvision Q enables manufacturers to inspect 100% of the features on 100% of their
production within their TAKT time even for the most complex parts with hundreds of features

- helping them to improve productivity, cut costs, and manufacture smarter.
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Achieve 100% quality containment and deep-dive process p N :

control. With deep-dive data from each part and feature; catch all
defective parts, get real-time feedback on process performance,
and rapidly adjust production lines to reduce internal PPMs. Cut
adjustment downtime and increase overall OEE with deeper and

smarter, real-time analytics.
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2 CUT QUALITY COSTS M. 123. [l
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Cut the cost of poor quality and reduce the cost of good X | —

quality. Mitigate OEM line shutdowns due to defective parts,
avoid expensive warranty claims, and eliminate manual sorting
activities by inspecting all features on each part manufactured

- even for the complex structural parts such as ladder frames.

3 MANUFACTURE SMARTER
Take advantage of digitalization and manufacturing big data.

Achieve advanced part traceability and even retroactively inspect

parts. Become more flexible by eliminating your dependence on

CMMs with in-line absolute measurement. Conduct measurement

program updates within minutes instead of hours with a 100%

digital and software-driven in-line inspection solution.
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Mapvision Q
System Capabilities

1 SAFE QUALITY CONTAINMENT
Detect out-of-spec parts as soon as they are produced

to safely contain them within your facility. Avoid OEM
line shutdowns and expensive warranty claims. Build a

reputation for 100% delivery quality.

2 REAL-TIME PROCESS DATA ANALYTICS
Monitor your process performance for each feature,

component, and production cell in real-time. Utilize
deep-dive data to reveal complex variation patterns
and trends. Prevent scrap and enable advanced

closed-loop manufacturing processes.

3 ADVANCED TRACEABILITY
Associate each part produced with its whole

production history, inspection results, and raw
inspection data for advanced part traceability and
retroactive inspection. Eliminate OEM sorting, avoid
batch recalls, and measure parts that are no more

physically available in your premises.
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Measurement
Process Flow

CAPTURE THE
PART IMAGES
An extensive set of fixed cameras
capture images of the whole
inspection volume and features from
multiple angles within few seconds.
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SAVE IMAGES
TO DATABASE
The part images are saved to the
image database of the measurement
unit to be used by Mapvision'’s

smart inspection algorithms.
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RETROACTIVE

INSPECTION

Users can go back to the database
to inspect completely new features
or to re-run inspections for modified
specifications — even if the parts are
not physically available any more in
their premises.

INSPECT ON THE
PART IMAGES
Mapvision’s smart software
conducts geometric measurements
and presence check directly on the
collected images, making digital
twins of the part available.
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30 SECONDS INSPECTION CYCLE TIME PER PART
AN

VIA HARDWARE ON SITE

MADVISION

ANALYZE &
MODIFY

Results are available in real-time to
conduct deep-dive analysis. Users
can adjust the measurement, add new
inspection points and manage the
whole process remotely at any point.

COMPLETELY VIA SOFTWARE
100% DIGITAL
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O 6 Product Control and
Process Capability

MAPBVISION

Product Analytics

u Early Defect Awareness
and Visualization

= Advanced Part
Traceability
u Retroactive Inspection

DASHBOARD

3D VIEW

DASHBOARD

EXPORT

ACCOUNT

Process Analytics

INSPECT HUNDREDS OF
FEATURES IN 30 SECONDS

n Advanced Cell Monitoring and
Predictive Maintenance

= Early Detection of Process

Trends and Steps

GEOMETRIC MEASUREMENT
AND PRESENCE CHECK

u Fast Process Adjustment

and Fine-tuning

STATISTICS
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Our proprietary multi-camera technology provides a new generation
solution that can inspect hundreds of features in approximately 30
seconds by utilizing the most recent advancements in machine vision

and photogrammetry.

Mapvision Q conducts 3D geometric measurements and presence
checks within the same inspection cycle — delivering you a

comprehensive quality control solution with a single system.

Mapvision Q eliminates your dependence on CMMs, correlation
studies, and reference parts to deploy and update in-line measurement
programs. The system directly uses the CAD model of the part as
measurement reference and delivers CMM level accuracy — serving as

areliable, stand-alone measurement solution.

The system'’s enclosed and isolated measurement chamber protects
cameras from external light, dust, and vibration on the factory

floor while temperature variations are mitigated by an integrated
temperature compensation system. Mapvision’s multi-camera based
redundancy system ensures that even in case of an unlikely camera
failure, the system can stay operational and deliver measurements

without any compromise in accuracy.
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Return on
Investment
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After
Production

Faster line ramp up.
Faster refurbishment of old production lines.
Reduce PPAP time.

Lower PPMs with faster PDCA cycles.
Reduce downtime from line adjustments and
engineering change requests.

Reduce rework time and scrap.

Eliminate internal and external manual sorting.

Avoid OEM line shutdowns.
Avoid expensive warranty claims.

Avoid batch recall campaigns.
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>1000%

ROI AFTER 7 YEARS
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<6 Months

PAYBACK PERIOD

MAPBVISION
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O 8 Multi-Camera
Technology

Feature - 1 | Feature - 2 | Feature - 3 | Feature - 4

Mapvision’s patented multi-camera technology enables Mapvision Q to internally
evaluate its own measurement process by comparing results from multiple
triangulations. Even in case of a camera obstruction, the system can detect and

isolate the problem while continuing to provide uncompromised results from other

| = triangulations — providing reliable, uninterrupted performance at all times.
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‘ MACHINE VISION
CAMERA #1 | > Observe the whole volume of the part with the multi-camera
y f setup. Collect multiple images for each feature and identify the

features with powerful machine vision algorithms.

PHOTOGRAMMETRY
Extract the 3D dimensions from 2D images for each feature

identified with advanced photogrammetry algorithms.

MULTI-CAMERA TRIANGULATION

Aggregate measurement results from multiple combinations of
CAMERA #15 cameras unlike conventional sensor systems using single-point
triangulation and increase robustness.

Images: Detecting multiple features from multiple angles with different

cameras for multi-camera triangulation.
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MAPBVISION

09 AiPants

Inspect a wide range of welded, cast, and stamped components to

ensure a stable output quality — no matter how large or complex your
part is. From side beams and axle components to front end modules,
underbody modules, entire ladder frames, and EV battery packs;
Mapvision helps you increase productivity and quality.
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'I O Feature Types
You can Inspect

MAPBVISION

Distance Between
Features

EPC_79_light

3 '- grC_40_Surface

e p

Surfaces and Planes
(e.g. flatness, planarities)

3D Feature
- Location (x, Y, 2)

Feature
Presence Check

Edges

Angles
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