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Using a Standard Vision Platform
to Quickly Create Custom
Solutions
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Introduction

Qualimatest SA and National Instruments
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Introduction

- Qualimatest SA is a Swiss company, specializing in vision
applications
- Founded in 1989 — 17 employees

- Active in 4 main industries: automotive, watch, medical devices
and railways (trains)

- 1SO9001 certified organization (CSIA in 2003)

- National Instruments is our strategic technical platform

- All projects based on LabVIEW

o Most of Vision Solutions based on Vision Builder for Automated
Inspection (Vision Builder Al)

R I I I - Platinum |
Select Alliance Platl.nl.Jm Partn.er (since 2000) ?E.":f::f
- Member of the NI Vision Specialty

- For people who want to know more about Switzerland:
http://youtu.be/YGI9GOKYS33M
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Examples of Qualimatest Applications

- Sorting machines

17 qualimatest I”qualimatest

SWISE TECHNOLOEY
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QMT Vision Inspector Platform

Vision Builder Al as a QVIEngine
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Vision Builder Al Benefits

Easy-to-use interactive
environment -

File Edt View Operats Tools Help
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No programming (fast to set up) A

defalk

PART OK

Acquire and process images

More than 100 machine vision
tools (pattern matching, data
matrix, ...

Pass/fail decisions
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Detect Objects: Locates objects of L]
hemogencus inkensiy (particle analysis).

Measure Intensty: Measures the intensity
of a region of interest in the image.
Count Pivels: Deternines the percentags of

pixels in a region of interest that have a
aiven intensity range,

Makch Colars: Compares the color content
in regions of interest to a reference color
spectrum,

Find Edges! Locates and counts intensity
transitions along a ine in the image.

Detect Defects: Compares areas of an
image to a template and returms the

< %
S differences (golden template comparison).

Match Pattern: Locates grayscale features
(patterns) n the entire mage or a region of
interest.

Geametric Matching: Locates arayscale
features based on edge information in the:
entire image or a region of interest,

Most things are possible with Vision Builder Al...
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The Birth of QMT Vision Inspector

ni.com

... how do you choose all of the components of a vision system?
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QMT Vision Inspector Architecture

Application g

Hardware |m

Production line (machine, robot, ...)

_ $
QVICom (I/O, TCP-IP, ModBus TCP, RS232)

Standard Human Machine Interface (Ul)
QVIBase QVIPro QVIProMS

QVIENngine (Vision Builder Al)

QVIHardware

Embedded Vision PC -IndustrialPC

SmartCameras Range of cameras

Lighting, lenses and accessories

ni.com
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QVICom for Standardized

Communication

- External 1/O: triggering, state machine, results
- TCP/IP and RS232: state machine, results

- Internal I/O: synchronization between cameras, lighting,
encoders

- ModBus TCP/IP: parameter management

- Integration of vision results
and photos in a final ﬂ H: —
machine interface I ]l

- Read/write access to all vision | - =
parameters through T :
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Standard Ul
QVIBase, QVIPro, QVIProMS

- Target selection

- Easier image selection _
whatever the target

Statistiques OF :
- L]
MUItI Iln ual UI 1889 Hb pléces total |
[ J -
496 Hb piéces bonn
1393 hb pidces
737427

| Afichage du plan

44 44

12803600 38 1 | _,'jw 200060 0.5.4]
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Standard Ul
QVIBase, QVIPro, QVIProMS

- Variables,
measurement

Affichage imagels]

Liste des variables :

imatisation de processus.

Alfichage mesures

Standard Ul

Administrator

Administrators.

Temps_integration consigne
= 0140
- Ll — Liste des mesures ¢
et s Acqinaton - Conciets Consigne Tol.Min Tol.Max Offset
Inspect - Filtre - 0.000 0.000 0,050 0.000
Liste des mesures Histogramme de répartition :
0055 BHaw Cursors:
. 0.0 = 1 = Bl moyenn:
P M AT M~ B o3
[ J 0.040 BB moys3s
B consigne
0.030- mn
- TS
0010~
0.000
n n [ 0005~ | | | | | | | | | | ' | I | | ' i ' | ' 1 I | ' ' I
a A 10 15 20 25 30 35 40 45 50 55 60 65 J0 75 80 8 90 95 100 0 20 40 60 80 100
° I I I n Adapté aux tolérances Indice piece 5 |2 Nbdeclasses
100 1]|Longueur de I'historique
Mesure | Unité| Description | Valeur| Consigne| TolMin| TolMax| Offset| Tauxde | Echec(s) [ Here éu demier échec
‘ ‘ | rebuts [3%] | consécutifs|
Dpied mm 14943 14950 -0100 0100 0.000 0.00 - Y ==
Dtéte  mm 16439 16400  -0400 0400 0000 0.0 B s
Nb Dents 60 60 [ 0 0 16 0 18.05.2012 14h43:32
® y ConcTete mm 0046 0000 0000 0050 D000 68 0 18.05.2012 14h43:24
218 Nb pices total
45 Nb pieces mauvaise(
206 Taux de rebuts [%]
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QVIENngine
Vision Builder Al Enhancements

- “Family” notion: different - O

one inspection

- Reference management =~ Femnome
Included: creation, =
duplication, deletion,
rename, templates

- Modification by using
only variables, one set
for each reference

= § NB40GE
=& EVSQMT 192.168.1.105
-E 697213

ica
R 697213 MR1

=l o
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QVIEngine
Vision Builder Al Enhancements

- Plugins developed by Qualimatest
- Decision making

QVIENngine

o Select only relevant results (easy to understand for operators)

o Tolerance management through the HMI

q_l NI ¥ision Builder AI - Configuration - demo.vbai
File Edk Wiew Operate. Tools Help

0w 2l2efR |

Tableau de mesure  Gestion de mesure

Opérations - | R

(=)~ Inspect
Detect Objects 1 lﬂlf"l?ﬁﬂl s
[ Set Coordinate System 1 Commertaire
Detect Objects 2 JAngle
[ Geometry 1 ﬁ%‘é
-~ Step Status Pass

 Angle (degrees)
-~ Angular reference

Angle
[ Aoguisition
(¥ Decision
b Stop
[ Choice
] Global

I Display Result Image for this State

Diecision

4 L]
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| Acquire Image: Acquires an image from the ;I
selected camera and image acquisition

~ board,

Acquire Image {1394, GigE, or USE):

Acquires an image From the selected IEEE

1394 , Gigahit Ethernet, or LISE camera.

Acquire Tmage (TEEE 1394): Acrjuires an
image from the selected [EEE 1394 camera.

Simulate scquisition: Simulates the
acquistion-of images by reading images
From file.

Select Image! Selects a new image to
inspect,

=
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QVIENngine
Vision Builder Al Enhancements
- Plugins developed by Qualimatest

- CAD overlay
o Automatic placement of the CAD on the image
o Suited for form controls (the operator makes the decision)
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QVIENngine
Vision Builder Al Enhancements
QVIEngi
- Plugins developed by Qualimatest

- Standard Wheel (specifically for watch industry)

Extract : Norm NIHS SN 282 001
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QVIHardware

- Includes the whole range of standard
vision components that Qualimatest use

QVIHardware

. Systems:

. Cameras:

- Lenses:

- Lighting:

- Cables: FireWire and Camera Link cables designed by Qualimatest

W7 NATIONAL __
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QVIHardware

- All QVIHardware components are:

- Documented (marketing, technical datasheets, ...) QVIHardware

- Integrated into our internal database (prices, specific conditions,
preferred distributors, ...)

- Using QVIHardware ensures our final customers of:
- A mastered solution
- Areliable solution
- Allong term solution
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Typical Applications

Successes with QMT Vision Inspector
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WatchProjector

- Optical equipment for
measurement and automatic
control

- Based on the same architecture
as QMT Vision Inspector

- Parts are manually positioned

- Suited for components smaller
than 60 mm diameter

M 7quahmatest

SWISS TECHNOLOGY
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Sorting Machines

- All based on QMT Vision
Inspector, the only required
adaptations are mechanics frames
and Vision Builder Al inspections

- QMTInspect-R

o High cadency 100% automotive parts
controls

http://www.youtube.com/watch?v=ebrs9a
oCM-Y &feature=player _embedded

- QMTlInspect-PL

o Measures and sorts diamonds
depending on their dimensions

o http://www.youtube.com/watch?feature
=player_embedded&v=kUzMI2Luxvg
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Business Impact

QMT Vision Inspector as a key factor on integration revenue
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Business Impact

- Thanks to QMT Vision Inspector platform:

- The re-use of material is automatic

o 80% of our purchase orders based on 10% of our suppliers/
distributors

- Time to delivery is reduced and under control
o 5 weeks for a single vision system (typical delay)

- The possibilities of using Vision Builder Al are dramatically
iIncreased

o Industrialisation with an easy, multiple-reference management
system

o Results coming from multi-target on sorting machines
o Custom-made plugins turn it into a unique solution
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Business Impact

- More than 200 systems delivered with QMT Vision
Inspector during the last 3 years

- 50 projects by project manager
- As an average, request for quote and in progress included

Number of projects managed at Qualimatest

140 -
120 - 43
53
100 -
80 - 50
In progress

36 .

60 - 29 ® RFQ on going
27

w0
20 -

July July July July July June
2008 2009 2010 2011 2012 2013
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Conclusion
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Conclusion

- Based on QMT Vision Inspector, our vision systems:
- Are quickly designed
- Suited to all of our strategic industrial application fields
- Profit from existing functionalities of Vision Builder Al
- Leave nothing to chance because of standards-based solutions
- Guarantee a reliable system to our customers
- Allow us to easily manage and develop either standard or
specific custom solutions

- Feel free to visit our web site : www.gmt.ch

- Thank you for your attention!
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Stay Connected During and After NI\Week

- nl.com/niweekcommunity
f§ facebook.com/NIWEEK

B twitter.com/#!/niweek

weg YOUutube.com/niglobal
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