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Hexagon: Innovation in our DNA

We are a global leader in sensor, software and autonomous solutions committed to empowering a sustainable autonomous future.
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Hexagon: Putting Data to Work from Concept to Operation
Aerospace example

Maintenance /
Repair

Design and engineering Production Inspection

Structural concept Prototype distortion Manufacturing Metrology assisted In-process Fuselage defect
and dynamics monitoring process simulation manufacturing inspection and analysis and
simulation data analytics repairs

7 - e . .
A . rocess monitoring .
. 3 and corrections . .
. Guidance for design optimisation .

] | hexagon.com !lj HEXAGON




ODYSSEE Machine Learning
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From available analysis, test results or
measurements, predict responses for
further data points
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ODYSSEE delivers the response in seconds

Predict results values, curves and animations
Improve parameters of manufacturing processes

Input: csv files

Can use images or step files instead of

parameters

Easy-to-use GUI
Scripting possible

Create and improve DOE

4-Interpelation
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Plot tool for correlation, PCA, heat map, etc.

Optimization
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B-Animation

User script
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Image and Step File Based Machine Learning

Use of Past Experience to Predict New Outcomes

o Learning Phase

e Predictions

New Images, 3D files,
Curves data, Signals,
etc.

Images, 3D files,
Curves data, Signals, etc.

Inputs / Features (X)

_\‘ Predicted data

Outcomes, Time-Dependent Responses
_) in real time

etcé
Associated Results (Y)
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Predict Machining Time from Geometry, Material and Surface Roughness

CNC QUOTE allows to predict a machining time using an existing learning database composed of :

3D models (File(step) type) where Complex indicators (A) are calculated automatically
Material tag (Tags type)

Tapped holes number estimation per 3D part analyzed

percent (%) of 3D part with a surface roughness Ra<=0.8

percent (%) of 3D part with a surface roughness Ra at 1.6

percent (%) of 3D part with a great accuracy machining (small tolerance)

And the associated machining time.

Tapped holes KN EN EE B Bl % Great accuracy
number machining

0
25% Rough effect = Ra1.6

25
m % Ra <=0.8 % Ra 1.6 50
Alu2017
0 0 75
S235 25 100
20247351 2
Titane 30 2
75 75
100 100
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75% high precision machining
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Predict Machining Time from Geometry, Material and Surface Roughness

Some of the geometries,
available as 3d step files

1
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Predict Machining Time from Geometry, Material and Surface Roughness

x| A-Fye MANAGER - 2023.1 — a X
[ A-Eye Manager X
CUSTOMIZATION CONFIGURATION File (Step) type configuration setting
Extract indicators from this type of file using a Quasar script
Custom ... i
Select the Quasar/Python script that will be executed during file selection:
ImportCAD.qgsr
Enter the output filename defined in the Quasar script (see saveCsv() function):
dataTemp.csv Def| ne a
Define the names for the extracted indicators: . . .
Documentation CUStO m |Za.t| on.
Column name Column number range :

Select a help document @ Use this feature 9 A Defl ne the
stomizationsON/CNC QUOTE/Documentation/ODYSSEE A-Eye - Example_CNC_QUOTE.pdf Edgeloop number 1 o p aram eter
Define (X) Envelope Surface 1 -] form at as fl | es,

. Descriptive vari 21D images (not in
X database name: Descriptive variables o Complexity index 1 e ) g (
Define input types and names to load in X: th IS Case) , tags ,
Name Type Seﬂingsl/ © or Va|ueS
Step Fle(sTer) | 7 | e )
Materials Tags v o -] A D efl ne h ow to
Hole tapped number Values v -} Interpl’et the
%part with Ra0.8 Values v ° step file
Y%part with Ral.6 Values v -} Apply
% part Very high precision machining Values v -} '

Define (Y)

Y database name: Results

Dafina inniit funac and namac tn lnad in V-
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Predict Machining Time from Geometry, Material and Surface Roughness
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