"oy 2009 *»***VISION » AUTOMATION » CONTROL <<«
(\ —

Special: Optics + Lighting

Vision Software Custom-madel

EMVA 1288 Field Experience |
"

Expansion INSPECT Websitel |
@ /
t "

-

PARTNER OF:
- [
|'|._

D AUTOMAJISA! £ i e . oF
- Www.inspecthbnlint




Flea’2, the smallest IEEE-1394b camera in the world

To design the ideal machine vision camera, we followed these simple rules:
Make it small ( ). Make it fast ( color images at

over FireWire). Make it versatile (12 CCD models, VGA to 5MP). And make
the other dogs howl (starting from USD $695).
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ﬁ EDITORIAL-

A Plea for

Software-Benchmarks

It was in late 2007 when I was met with
harsh criticism in the industry. In the
course of a panel discussion about vi-
sion software I had made the proposal
to work on making the performance of
vision software comparable for the end
user. Along the lines of standard EMVA
1288 for cameras (see page 6) a bind-
ing definition of performance criteria
and an accurate description of bench-
mark scenarios could be employed to
compare the different software solu-
tions for the different vision tasks. The
resulting data could help users in their
decision for suitable tools and products
for their application.

This proposal was not very well re-
ceived by some of the software suppli-
ers back then. There was talk of the dif-
ficulty to come up with a distinct
specification and of the necessity to dis-
tinguish oneself from competition espe-
cially by the differences in the software
and the resulting impossibility to pro-
vide a direct comparability.

However, a couple of days ago Dr.
Wolfgang Eckstein from MVTec deliv-
ered a public and concrete proposal on
how such a benchmark could be de-
signed and executed. He, as well, sug-
gests to define performance criteria for
typical vision applications like barcode
identification or pattern matching, to
establish a uniform fixed framework
for the benchmark, and then to execute
the comparison on selected, standard-
ized and well-described image data.

There is a very similar approach al-
ready established in other industries,
BTW. The British Home Office Security
Development Branch (HOSDB), e.g.,
provides libraries (i-LIDS) with video
footage to companies from the video
analytics area for a benchmark of their
software in applications like people
tracking covering several cameras, pe-
rimeter surveillance or detection of
abandoned luggage. This gives the sup-
pliers the opportunity to test the capa-
bilities of their products in a well-de-
fined scenario and based on relevant
input data while the potential customer
has the chance to compare the per-
formance of the different software
packages.

www.inspect-online.com

The challenge, here and there, is of
course in the sensible choice of applica-
tion relevant image data and this gets
even more demanding the more com-
plex the vision tasks becomes. May it be
even relatively straightforward to de-
cide upon images and testing scenarios
for the determination of a barcode
identification performance, it ventures
into the indefinite complex to do this
for a surface inspection.

But there is yet another aspect, not
taken care of with a pure performance
benchmark of algorithms, for the value
rating by the user, however, at the same
level of importance: the usability of the
software. How laborious is the param-
eter set-up of the tool, how transparent
is the result extraction, and how coher-
ent are system and result messages
and reports? The answer to these ques-
tions can determine the success or fail-
ure of the application, independent
from the performance of the algorithms
employed (see page 22). While follow-
ing the goal to accomplish transpar-
ency and to provide impartial decision
criteria to the user, this latter aspect of
vision software performance needs to
be included in any benchmark.

All aspects considered a benchmark
of vision software is by no means a
small feat, but definitely one that is
worth the effort. One can only hope that
Dr. Eckstein’s advance will be taken on
by other players in the industry. The
real benefit will be achieved only when
the definition of the performance crite-
ria and the description of the bench-
mark scenarios as well as the design of
the image data basis are derived from
the input, the know-how and the expe-
rience of many experts and the proce-
dure and the results will then be sup-
ported by many of the suppliers.

Gabriele Jansen
Publishing Director
gabriele.jansen@wiley.com
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Beyond the Noise

Putting Camera Standard EMVA 1288 to Use

Pepperl+Fuchs is a worldwide operating manufacturer of sensors

and components for process and automation technology. Their

portfolio encloses, among others, camera-based systems such as

vision sensors and optical identification systems, which are being

developed at daughter company Omnitron located in Griesheim,

Germany. At Omnitron, within the framework of a diploma thesis,

a procedure was introduced for the qualification of the camera

sensitivity taking into account the influence of noise. Embedded in

this procedure is the camera standard EMVA 1288.

EMVA 1288, hosted by the Eu-
ropean Machine Vision Associ-
ation, was originally developed
to enable the users of indus-
trial and scientific cameras to
compare the technical data of
the camera data sheets pro-
vided by the camera vendors.
The standard provides a de-
fined test frame as well as the
defined presentation of the re-
sulting data. Within this stand-
ard, one method is the “photon
transfer method” (PTM). The
work for the diploma thesis
employed the EMVA 1288
standard to ensure a later
comparability of the results.

The Formation of Noise

As an introduction to the stand-
ard, this section will briefly ex-
plain the functionality of a
camera. Light, in the form of
photons, shines on the image
sensor. The photon transfer
creates an electrical charge in
the image sensor. With the help
of a capacitor, this charge is
converted into a voltage, which
is amplified before an ADC dig-
itizes it. The digitized steps can
be shown as grey values in dig-
ital images.

In this process a noise will
develop that adds to the sig-
nal. This noise is sub-divided
in three main types: a tempo-
ral noise, a spatial noise and
quantization noise.
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As to the temporal noise,
the digital signal of an indi-
vidual pixel varies from frame
to frame. Reasons for the spa-
tial noise are due to the pro-
duction process of the image
sensor. In an image one can
recognize it as a fixed pat-
tern. It also exists when every
pixel is exposed to precisely
the same amount of light and
the temporal noise is re-
moved. Particularly CMOS im-

Set-up in the dark room an the qualified code reader MAC 400 (small image)

P
+

10SNR, .,

ldy,

Signal-to-noise ratio as an independent measure for the sensitivity

age sensors suffer strongly
from spatial noise. Quantiza-
tion noise stems from con-
verting the amplified voltage
into a digital signal with dis-
creet steps: The coarser these
steps are the bigger is this
specific noise.

Standardized Measurement
Set-ups

The standard EMVA 1288
describes a complete set-up
for the experiment and the
measuring requirements. First,
it is important to shield the

www.inspect-online.com



camera against any ambient
light and to work with a de-
fined monochrome illumina-
tion. The wavelength can be
chosen arbitrarily. Moreover,
the image sensor should be
illuminated very homogene-
ously. This is accomplished
best by a set-up without an
optical lens and by making
use of a Lambert’s emitter.
The standard’s description of
the geometrical configuration
is comprehensive and very
easy to understand. The di-
ameter of the emitter in com-
bination with the distance
to the camera should result
in an f-number of 8. The set-
up used in our experiment is
shown on page 6.

The light source is an ap-
proximate Lambert’s emitter
with a diameter of 25 mm.
Consequently, the distance to
the camera is 200 mm. It is
important that the geometri-
cal centers of both compo-
nents are positioned along
the same axis and that they
stay parallel to each other.

In addition the following set-
tings on the camera are nec-
essary:

m The grey level resolution
(number of bits per pixel)
must be as high as possi-
ble. Through a higher bit
number the ADC receives
more steps to discretize
the analogue signal. The
higher the resolution, the
lower the quantization
noise.

m The amplification must be
as low as possible but high
enough to ensure that the
noise is greater than or
equal to one grey value.

s The Offset (Black Level
Calibration) must be as low
as possible but high enough
to ensure that the signal in
darkness is greater than or
equal to one grey value.

= No automatic corrections
and/or settings may be
used.

s The measurement has to
be executed in the linear

Signal and Noise

According to standard EMVA
1288, the signal of an image
is represented by the average
of all grey values of the im-
age. This average is calcu-
lated with the following equa-
tion:

The Experience of more than 7,000

% NEWS-

Two noise sources dominate
the amplitude of the signal, the
»~Photon Noise“ and ,,Amplifier
Noise“. Photon Noise originates
from the nature of the light it-
self. The photons do not hit
regularly onto the image sen-
sor. The irregularity is given by
a certain mathematical expec-
tation. A Poisson distribution
determines this expectation.

Applications World-wide.

NeuroCheck is the efficient solution for all application areas of image
processing in manufacturing and quality control. More than 1,000 library
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time, company-wide standardization, and greater reliability compared to
conventional programming. NeuroCheck represents a consistently integrated
concept from the software through to the complete application including all

vision components. PLUG & WORK!

For more information: www.neurocheck.com

The Amplifier Noise is a
white noise and is added
when the analogue signal is
amplified.

Both dimensions belong to
the type of temporal noise.
Therefore, in order to scruti-
nize the sensitivity, only the
temporal noise needs to be
observed. It is calculated with
the following equation.
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The remaining inhomogeneous condi-
tions, the FPN (Fixed Pattern Noise) and
PRNU (Photo Response Non Uniformity)
are removed by taking the difference
from two images. FPN originates from
the variation of the dark current from
pixel to pixel. PRNU originates from a
different photosensitivity of the individ-
ual pixels. A local pattern develops, which
is why these noises belong to type of spa-
tial noise.

Calculation of Sensitivity

The signal and the noise are the basic
factors to determine all data sheet values
depending on the temporal noise. The
sensitivity is one of the data sheet values
that can be calculated. More data sheet
values with the calculation formula doc-
umented by standard EMVA 1288 are
given in table 1.

Table 1: Overview of the results

Quantum efficiency n 465 %

Sensitivity D 10.1 e/DN
Total Conversion Gain K 0.099 DN/e

The sensitivity shows how many elec-
trons are needed to generate one digital
unit. It is calculated with the help of the
reciprocal value of the , Total Conversion
Gain K“ (TCG). The TCG describes a con-
version factor between the electrons gen-
erated in the image sensor and the dig-
ital signal.

2 2
K= ay, temp - ay, temp, dark

/Uy _/Uy, dark

Image sensors are dependent on temper-
ature. This means that also a thermal ef-
fect releases electrical charges in the im-
age sensor. But here, only the charge
caused by light is of any interest. There-
fore the signal and the noise are cor-
rected with values from respective dark
images.

However, sensitivity is not an inde-
pendent measurement, but influenced by
amplification of voltage. Although this
ought to be set as low as possible, it can,
however, vary even when using the same
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image sensors in different cameras.
Hence, in this case the amplification
should be declared. This is, though, rather
contra-productive in the course of the re-
quired comparability of data sheets.
Comparing the defined signal-to-noise-
ratio (SNR) is a sensible alternative. The
SNR is calculated as follows:

SNR — /l‘/y _/Uy,dark

0-)7, l‘emp
Because the noise is enhanced as strongly
as the signal, it is eliminated by creating
the quotient. Thus, it can be determined
how many photons are necessary in or-
der to achieve a defined illumination.

Test Procedure

The images for the evaluation stem from
two series. First a series with a defined
illumination is taken at varying exposure
times. Variation of exposure times must
include from area SNR = 1 up to the satu-
ration area of the camera. Also, it is nec-
essary to provide two images (see signal
and noise) from every exposure time.

Once the illuminated series is finished,
it is most feasible to switch off the light-
ing and start the second series with the
same exposure times (see calculation of
the sensitivity).

The signal and the temporal noise are
calculated for all images.

Measuring Results for Sensitivity

For graphical representation of the TCG,
the corrected temporal noise is plotted
versus the corrected signal. The gradient
of the best-fit line through all points rep-
resents the TCG. In this example it is K =
0.099 and the matching reciprocal value
D =10.1e/DN.

Figure 2 shows the comparison of the
SNR. The ratio of the comparison is 40:1.
According to ISO 12232, this can be con-
sidered as an excellent illumination. In a
graph along logarithm dualis this would
be an SNR of 5.3 bits. To reach this SNR,
approx. 2,900 photons are necessary.

An overview of the results dependent
on temporal noise is shown in table 1.
These results are based on the wave-
length 617 nm, which was chosen, be-
cause it is the standard wavelength of
the integrated LED light of the examined
camera hardware.

Table 2 shows the derived parame-
ters.

Table 2: Derived results

465 %
DYN 9.86 Bit

Absolute sensitivity 22
threshold py, min
It can be concluded that introducing a
standardized data sheet for cameras is
an important step. Not only is it an ad-
vantage for users to choose the right
camera for an application, but it also of-

fers a benchmark possibility for suppli-
ers developing new products.

photons

Pepperl+Fuchs is able to compare dif-
ferent camera configurations in a fast
and efficient way with the described
measurement set-up. During the work
for the diploma thesis the standard
EMVA1288 could be easily implemented,
with very little investments and no prob-
lems. The quoted literature in the stand-
ard was of great help.

» Author
Mathias Dotzel

» Contact ‘h

Pepperl+Fuchs GmbH, Mannheim, Germany
Tel.: +49 621 776 1111

Fax: +49 621 776 271111
fa-info@de.pepperl-fuchs.com
www.pepperl-fuchs.de
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International GenlCam Meeting in Munich

From April 21 to 24, 2009, the “GenlCam & GigE Vision Technical Meeting”
took place in Munich, Germany. The event with machine vision experts from all
over the world was hosted by the Munich Software manufacturer MVTec Soft-
ware.

26 participants from 17 companies and organizations came to Munich to
push the progress of the industry standards GenlCam and GigE Vision. The aim
of these standards is to clearly ease and unify the image acquisition as well as
the configuration of industry cameras. “This is highly desirable for users as
well as manufacturers,” says Christoph Zierl, MVTec's product manager and
organizer of the meeting.

So far, every camera manufacturer provided an own proprietary programming
interface for parameterization and image acquisition. However, the GenlCam
standard enables to control the complete functionality of any camera via a
common generic programming interface. Meanwhile, this standard has be-
come very popular, because it is mandatory for all cameras and applications
which are compatible to the established GigE Vision standard.

The GenlCam GenTL standard even goes one step further: This standard de-
fines a software interface between a “GenlCam GenTL Producer” and a
“GenlCam GenTL Consumer”. Therewith, any camera may be chosen for ma-
chine vision applications without the need of programming some specific ad-
aptation. Here, it doesn’t matter whether the camera is connected via Gigabit
Ethernet, USB, IEEE 1394, or Camera Link. Thereby, the comprehensive , Genl-
Cam Standard Feature Naming Convention” cares for a unique naming of the
available camera parameters.

Primarily, the publication of the GenlCam modules 1.2 and GenTL 1.1 (release
planned for autumn 2009) was discussed during the meeting. The GigE Vision
standard will be expanded in such a way that also non-streaming devices can
be addressed by this protocol.

All'in all, the participants agreed that the standardization of image acquisition
interfaces and protocols leads to a considerable added value for all stakehold-
ers, as no proprietary connections have to be developed and maintained any
more.

Www.genicam.org
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COVERSTORY

Retrofit Design bragon Style

Easy Conversion to Modern LED Line Lights

Volpi offers complete conversion from
conventional glass-fiber lighting to LED
lighting with high performance and cost
efficiency, in addition to replacement of
halogen light sources with high-power
LED light sources. The company, based in
Schlieren near Zurich, would like to
make this conversion as easy as possible
for its customers.

Modernized

Thanks to their retrofit design, the new
LED Dragonlines have identical housing
geometries to those of the well-known
Volpi fiber optic light lines. This compati-
bility allows existing fiber optic lines to be
taken out of the system and the new LED
line lights to be integrated at the same po-
sition using the same mounting material.
The new lighting is ready for use immedi-
ately after connection to the power supply
and the user quickly has sustainable, high-
power and energy-saving line lighting. Ac-
cording to Michael K. Friedrich, Machine
Vision Business Unit Manager at Volpi, the
advantages of the Dragonline lie in its ad-
aptation to highly sophisticated applica-
tions: “Innovative demanding line camera
applications require a high-quality light-
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ing system characterized by extremely
good homogeneity and outstanding in-
tensity. The Dragonline offers these char-
acteristics and much more, for example
excellent long-term stability, low power
consumption, application-optimized ther-
mal management and a virtually unbeliev-
able light transmitter service life. Lens at-
tachments adapted to the application and
optimized micro-lens diffusers with low
light loss allow for application-optimized
use in bright field and dark field.”

.

Up to now a combination of a DC-stabilized
halogen light source and a fiber-optic line
converter has been the optimum lighting
installation for numerous line scan camera
applications. Despite its good performance
characteristics, demands for uncomplicated
and cost-effective LED lighting are being
heard more often for various reasons. Swiss
lighting specialist Volpi has now responded
to these demands with the new Dragonline

LED line light.

Individualized

The flexibility in length selection is nearly
limitless. Due to cascading LED PCBs, the
Dragonline can be built modularly in
75 mm steps. A further 35 mm for side
housing parts for each length and a D-
SUB Mixed 7W2 port integrated on the
side are given. The standard light output
width is 1.1 mm. The light color can be
optimized according to the application.
There are currently ten different power

110
A A'.Iﬂji' L"""""".1ll 100
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Dragonline shows very good light uniformity values of +/— 10 % over the whole line length.
A cos4-effect falloff at the edges will be corrected by light distribution.

www.inspect-online.com



LEDs available. Apart from three shades
of white (‘cold white’, ‘white’ and ‘warm
white’), the colors red (625 nm), amber
(617 nm), yellow (590 nm), green (528 nm),
blue (470 nm) and NIR (850 nm and
940 nm) are available for the Dragonline.
A cylindrical 18 mm focusing lens is avail-
able for every length.

Performance-oriented

Depending on the required luminous in-
tensity, the Dragonline can be configured
with any of four different intensity levels.
At the first level in this thermal manage-
ment design, the Dragonline is cooled
solely passively via the housing and the
lighting can be operated at 25 % of maxi-
mum overall intensity. This level corre-
sponds to an illuminance of 110 klux in a
dark field application with a working
distance of 20 mm. The other three in-
tensity levels — extended passive cooling
with additionally mounted cooling ele-
ment, fan cooling and closed circuit wa-
ter cooling — allow the intensity to be in-
creased in 25 % steps up to the maximum
level. Apart from the enormous luminous
intensity and the high degree of individ-
ualization, the very good homogeneity
values of +/- 3% over 20 mm length are
immediately convincing. With an exter-
nal voltage dimmer, the lighting can be
dimmed in the range of 10-100%. The
Dragonline can also be operated with
external flash control via the integrated
TTL input.

Cost-optimized

In comparison with a DC-stabilized halo-
gen light source, the innovative LED line
light offers enormous savings potential.
A 300 mm Dragonline with high-power
white LEDs consumes just 24 watts at
the first intensity level. The halogen light
source consumes 200 watts on average —
more than eight times as much. In the
water-cooled version, in which the Drag-
online can be operated at 100 % inten-
sity, the savings are still slightly above
50 %.

The service life of the Dragonline can
reach more than 50,000 hours, depend-
ing on the LED light color. This means
that the LEDs are expected to only have
around 50 % of their original illumination
intensities after this operating time. Be-
cause of the extremely long running time
of modern LED components, regular
lamp replacement (as is necessary, for
example, every 200-2,000 hours with a
halogen light source) is eliminated. The
failure frequency of a halogen lamp de-

www.inspect-online.com
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From left to right: Dragonline without forced cooling, with optional heat sink element, forced cooling
with fans and liquid cooling: Intensity increases in steps of 25 %

The new LED-Dragonline (front) in comparison with
a Volpi fiber optic lightline in the background

pends on the lamp type and selected in-
tensity at which the light source is oper-
ated. Frequent on/off switching also has
a detrimental effect on the service life of
a halogen lamp. Costs arise for purchase
of the numerous replacement lamps as
well as for maintenance and machine
downtime as usually the entire process
must be temporarily stopped during lamp
replacement. The overall profitability of
the new LED line lights is many times
higher than that of conventional line
lights.

Application-oriented

According to Michael K. Friedrich, Volpi
is especially targeting applications re-
quiring particularly high luminous inten-
sities with their new line light: ‘The com-
pact cascading mechanical properties
meet the tough industrial demands for
high-speed systems in the area of steel-
aluminum-paper web products and for
mail sorting applications and banknote
inspection systems. Moreover, the Drag-
onlines are excellently suited for print in-
spection applications and as lighting for
surface inspection applications.’

Swiss Precision

Volpi provides fiber-optic and LED lighting
components for use in machine vision, mi-
croscopy, forensics and medical diagnostics.
Development of fiber-optic sensors for cus-
tomized applications comprises another
business area. With locations in Switzer-
land and North America, Volpi sells their
products worldwide through a dense net-
work of regional sales partners.

Conclusion

Especially in economically difficult times
every company carefully scrutinizes their
current cost situation. Conventional halo-
gen lights all too frequently reveal them-
selves to be inefficient power devourers
on closer inspection. In most cases in-
vestment in modern powerful LED lights
pays off directly after commissioning.
With Dragonline, Swiss lighting specialist
Volpi has introduced innovative LED line
lights with outstanding optical charac-
teristics providing a further possibility to
lower operating costs to the market.

» Author

Michael Schneider,
Manager Marketing &
Sales Coordination

» Contact

Volpi AG, Schlieren, Switzerland
Tel.: +41 44 732 43 43

Fax: +41 44732 43 44
mail@volpi.ch

www.volpi.ch
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www.inspect-online.com —
Relaunch in June 2009 Offers New Valuable Features

Online Portal
for Machine Vision and
Optical Metrology

INSPECT, the leading European b2b print and online media for machine vision and
industrial optical metrology, upgraded its industry portal www.inspect-online.com

to include numerous enhanced features. The new website will start in June 2009.

inspect-online.com serves information adapted to its readers needs for
business and education. Furthermore, it offers fast and comprehensive access
to up-to-date briefings in machine vision and optical metrology.
work, safes time and, stands for a considerable surplus valuefor the daily work
of the target groups’ specialists and executives.

ePaper Industry News

The INSPECT journal is now online Up-to-date daily news for business,
available as an ePaper version including a  particulars, joint ventures, mergers &

full text search for relevant information. acquisitions, awards, market data, reports
This presents a great value in addition to  from the associations, trend topics, trade
the printed version. show previews and reviews, and further
industry information are available at
INSPECT online news.

Whitepaper Webcasts & Webinare

Detailed information on current trends
and new products will be presented as
case study, user report, market study,
and analysis in PDF format and avail-
able for online view and download,
respectively.

APA InspecT 6-7/2009

Webcasts — webcasting is “broadcasting”
on the “web" — provide information using
video and audio files to perform a multi-
media-based information on relevant
news, insights, and products. A special
application of webcast is the webinar, an
interactive online seminar with live event
character. It combines image sequences
with audio content and presentations.
The live webinar even allows for inter-
action between author and audience. The
new INSPECT portal offers webinars to
specific issues. It is an attractive and
efficient way for your further education.
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GIT VERLAG

Internationality

In line with the INSPECT magazine, also
the new web site features a German and
an English version.

| Full Text Search

Keywords based quick search
within the entire web site.

Buyers Guide

International online database for
components, products, systems, and
services concerning machine vision and
optical metrology. The visitors will get a
comprehensive and complete overview of
vendors and products. Get always the
appropriate vendor, partner, and solution
provider at one mouse click.

Top-Stories

Current top stories focused on vision (com-
ponents and technologies), automation
(measurement, inspection, identification,
guidance), and control (material inspection
and measuring instruments).

Blog

Comments, opinions, and insights
into industry and business at
http://blog.inspect-online.com.

www.inspect-online.com

% NEWS-

Jobs

Continuously updated job
portal for highly motivated
industry specialist and
executives.

Newsletter and RSS Feed

Up-to-date industry news can be received as
a free newsletter or RSS feeds. This way all
new data will be present at your desktop
without delay.

Networking/Community

See and be seen:

special INSPECT-Community at
http://network.inspect-online.com for
networking, exchange of ideas, and
discussions.

» Author

Markus Caspari

Business Development Manager,
Management Online Projects

GIT VERLAG GmbH & Co. KG
http://network.inspect-online.com
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USB uEye® LE

Cameras for use in small

equipment

Up to 10 Megapixel
C/CS/S-mount versions
CE/FCC class B

Back focus adjustment
Long-term availability

usB

From board level

up to IP65/67.

High availability and
maximum flexibility.

GigE

Ultra compact or

realtime preprocessing.
Plug & Play GigE cameras.

1DS:
www.ids-imaging.com

Phone: Europe +49 7134/96196-0
Phone: USA (781) 787-0048

NEWS

Leica Microsystems Reports Record
Sales

For the first time in its history, Leica Microsys-
tems’ annual sales volume for 2008 exceeded
the billion US$ mark, reports the international
high-tech microscope and scientific instrument
manufacturer and distributor, headquartered in
Wetzlar. “Over the last two years, we have seen
a dramatic increase in the demand for our prod-
ucts throughout the world. In most of the mar-
kets in which we operate — including biomedical
research, clinical applications, industry, micro-
surgery, and histopathology — we have achieved
double-digit organic growth rates. Moreover, we
have substantially expanded our product
breadth through a number of strategic company
acquisitions,” comments Dr. David Martyr, Presi-
dent of Leica Microsystems. Leica Microsystems
was purchased by Washington D.C.-based Dana-
her Corporation in the summer of 2005. Since
that time Leica Microsystems has acquired and
integrated eight companies in Australia, Europe,
the US, and Asia.

www.leica-microsystems.com

GigE Vision Version 1.1 Interface
Standard Released

The GigE Vision camera interface standard that
has been used by the machine vision industry
since 2006 has been updated and Version 1.1 is
now available. The GigE Vision standard commit-
tee has improved the standard and Version 1.1
includes new features. Additionally, the standard
— which was originally released only in English —
is now also available in Japanese. The trademark
process is now fully complete and the Automated
Imaging Association (AIA), the global trade
group that oversees the ongoing development
and administration of the standard, has been is-
sued a registered trademark. GigE Vision is a
camera interface standard developed using the
Gigabit Ethernet communication protocol. It is
the first standard to allow fast transfer
(1,000 Mbps) of data using low cost standard
cables over very long lengths (up to 100 m).

www.machinevisiononline.org

AVT Expands North American Operations

EMVA Signs Cooperation Agreement

On the occasion of the MV China trade exhibition in
Shanghai, the Chinese Mechanical Engineering Society
(CMES) and the European Machine Vision Association
(EMVA) signed an agreement on March 24, 2009, in
order to establish and to expand their future coopera-
tion. The focus of the cooperation will address most
areas of association work and includes public rela-
tions, regular exchange of information, mutual support
in organizing conferences and industry delegations,
standardization as well as market analysis and statis-
tics. In this context, EMVA will assist to establish an
annual machine vision survey for China with a view to
global harmonization of machine vision statistics. Fur-
thermore, EMVA has reinforced its partnership with
the annual MV China exhibition in Shanghai. At the
MV China 2009, the EMVA organized a successful in-
dustry delegation to the exhibition for the first time.
Overall the agreement emphasizes the economic im-
portance of the Chinese market for the machine vision
industry. Machine vision has become a key technology
for the Chinese manufacturing sector which is also re-
flected by the fact that the CMES has recently launched
a Machine Vision Group.

During the ceremonial signing Gabriele Jansen, Presi-
dent of EMVA, commented: “The Chinese market for
machine vision products and equipment gains more
and more importance for a lot of EMVA member com-
panies. | am very happy that in CMES we found a coop-
eration partner that represents machine vision compa-
nies, research institutes and end users of the technology
as well. The increase and the new quality of our infor-
mation exchange and mutual support will benefit the
members of both our associations significantly.”

Mr. Zhang Yanmin, General Secretary of CMES, said:
“There is a great potential for Machine Vision in indus-
try. CMES has built a close relationship with EMVA.
Both parties will benefit from this. And | do hope that
we can explore the Chinese market together by means
of exchanging information and recommending ad-
vanced technologies from Europe and other parts of
the world to China for companies.”

WWW.emva.org

Allied Vision Technologies announced the expansion of its North-American operations at the Vision Show
which took place in Phoenix, AZ, from March 31 to April 2. Following the acquisition of Prosilica of Canada
in July 2008, the leading camera manufacturer increased the floor space of its US-Subsidiary in Newburyport,
MA, and strengthened its sales team with two new representatives. AVT's US-subsidiary, has assumed re-
sponsibilities for sales activities in North America for both AVT FireWire cameras and Prosilica GigE Vision
cameras. The headquarters located in Newburyport, MA has added 30 % more space. AVT now occupies all
three floors of the building with offices, warehousing, and technical support. The additional space is fueled by

AVT's sales and product growth in North America.

www.alliedvisiontec.com
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New Distributor for Spain, Portugal, and Latin America
From April 2009, the distribution of MVTec machine vision software prod-
ucts in Spain, Portugal, and Latin America (Mexico, Brazil, Chile, Colom-
bia, and Argentina) will be performed by Infaimon. Besides the distribu-
tion of Halcon and ActivVisionTools, Infaimon will also provide high-level
technical support for these software products. The beginning of the distri-
bution cooperation is carefully adjusted to the launch of the new Halcon
9.0 version in 2009. It offers numerous worldwide novelties and unique
selling propositions to machine vision. “Spain and Portugal are increas-
ingly evolving to outstanding industrial markets”, states Dr. Olaf Munkelt, ;
MVTec's managing director, “and Latin America has a big potential for industrial development. Thus, MVTec wants
to expand its sales activities in all these important countries.”

www.mvtec.com ® www.infaimon.com

Flir Systems: First Quarter 2009
Financial Results

Flir Systems announced financial results for the
first quarter ended March 31, 2009. Revenue
was $ 272.0 million, up 15% compared to first
quarter 2008 revenue of $ 236.9 million. Oper-
ating income in the quarter was $ 83.4 million,
up 51% from $ 55.1 million in the first quarter
of 2008. First quarter 2009 net income was
$ 54.3 million, or $ 0.35 per diluted share, com-
pared with net income of $36.5 million, or
$0.24 per diluted share, in the first quarter a
year ago. Cash provided by operations during
the quarter was $ 74.3 million. Revenue from
the company’s government systems division in-
creased 43 % over the first quarter of 2008, to
$ 162.2 million. Revenue from the company's
commercial vision systems division increased
5% over the first quarter of last year, to $ 45.9
million, revenue from the company’s thermogra-
phy division decreased 20 % from the first quar-
ter of last year, to $ 63.9 million.

www.flir.com

Significant Reductions

The downturn in economic and industrial activity
will have a significant effect on sales of machine
vision hardware, according to IMS Research. As
aresult, market forecasts published in May 2008
have been revised to reflect the current market
conditions. In the fourth quarter of 2008, ma-
chine vision companies saw, on average, their
sales fall by 15% from the fourth quarter of
2007. Some have seen up to a 50% decline in
sales revenues in the first two months of 2009,
although there are great variations depending
on the industries they serve. As a result IMS Re-
search has reduced the worldwide forecast for
machine vision hardware (2008-2009) from
growth of 7 % to a revenue reduction of 13.4 %.
Sales to automotive, semiconductor and related
industries are the worst affected. Sales to medi-
cal and infrastructure-related industries are far-
ing better than most at present; this is expected
to continue, despite the longer lead times asso-
ciated with infrastructure projects.

www.imsresearch.com

Dalsa Reports First Quarter Financial Results

Dalsa reported revenues from continuing operations of $ 37.9 million for the quarter ended March 31, 2009 in
comparison to $ 54.2 million for the first quarter of 2008 (-30.0 %) and net income from continuing operations of
$ 1.3 million in comparison to $ 5.7 (-76.7 %) or $ 0.07 per share, diluted. Standard product gross margin per-
centage is 35.5% in comparison to 45.3 % in the first quarter of 2008 (-9.8 p.p.). “In the first quarter, as antici-
pated, the dramatic downturn in the global economy had a negative impact on our financial results,” commented
Brian Doody, Chief Executive Officer. “Our Digital Imaging business was hardest hit, as we saw a sharp decrease in
demand from Asian OEM customers involved in semiconductor, flat panel, and electronics manufacturing. In our
Semiconductor business, despite another record quarter of MEMS shipments, we saw a more moderate decline in
revenue, due largely to an expected decrease in demand for CMOS wafer processing.”

www.dalsa.com

Henrik llsby Rejoins JAI to Lead Sales & Marketing

Henrik llsby (51) has been appointed senior VP for global sales and marketing at JAI, a worldwide provider of cam-
era solutions for industrial, scientific, medical, defense, traffic, and other applications. llsby will be based in JAl's Co-
penhagen office and will drive the company’s sales and marketing activities through regional sales and marketing
teams in Europe, the Americas, and Asia. lIsby is well known within the automated imaging community having spent
13 years with JAI, starting in 1994 as director of sales, and quickly rising to vice president, then senior vice president
for worldwide sales of JAI's camera business. His prior industry involvement included not only significantly growing
JAl's CCD camera business, but also serving as a board member of the Automated Imaging Association (AIA).

WWw.jal.com

www.inspect-online.com
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Scanning Objects Fast and Wide

3D Laser Scanners Register Areas in Wide Range

FUJINON

FUJIFILM

www.fujinon.de

Special tasks in image processing require a special lens. Fujinon offers
the appropriate solution for almost every application. Whether with a
high resolution of 5 megapixels or with 1.5 megapixels in fixed focal
lengths, as zoom lenses or fisheye lenses, for 3 CCD cameras or UV

Dr. Bernd-Dietmar Becker, Director of
Laser Scanner Marketing & Product Ma-
nagement for Faro, introduced two new
3D laser scanners at the last press confe-
rence in Germany. Both new models (Pho-
ton 120 and Photon 20) feature measur-
ing rates up to 976,000 points per second.
They provide an eightfold increase in
speed and double the distance scanning
capacity of the previous generation. The
Photon 120 offers an operating range of
153 m, whereas the Photon 20 has been
designed for scanning objects within a
range of 20 m. “The long range of Photon
120 eliminates the need to reposition the
device in most application scenarios,” sta-
ted Dr. Bernd Becker. With the new hard-
ware the company also introduced the la-
test version V4.6 of its scan processing
software Faro Scene. This software auto-

mates registration of the data captured by
the scanner, that is, its target recognition,
naming and matching. “As a result, in an
average imaging project involving 300
scans, labor input can be reduced from
several days to only a few hours for end
control and troubleshooting,” added Dr.
Becker. Delivery of the new offerings will
begin this summer and an upgrade path
from previous generation Faro Laser
Scanners will be available.

» Contact

Faro Europe GmbH & Co. KG
Korntal-Miinchingen, Germany
Tel.: +49 7150 9797 0

Fax: +49 7150 9797 44
info@faroeurope.com
www.faro.com

Maximum choice.
Maximum precision.

Machine Vision lenses from Fujinon.

kremer kommunikation

Medical TV CCTV Binoculars

FUJINON (EUROPE) GMBH, HALSKESTRASSE 4, 47877 WILLICH, GERMANY, TEL.: +49(0)2154 924-0, FAX: +49 (0)2154 924-290, www.fujinon.de, cctv@fujinon.de
FUJINON CORPORATION, 1-324 UETAKE, KITAKU, SAITAMA CITY, 331-9624 SAITAMA, JAPAN, TEL.: +81(0)48 668 2152, FAX: +81(0)48 651 8517, www.fujinon.co.jp

optics — each model is characterized by first-class Fujinon quality: high-
resolution and precise optics with minimized distortion for optimal image
quality. The compact design also makes it very easy to incorporate these
lenses into your existing system. Fujinon. To see more is to know more.
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25t Anniversary of Fanuc Vision

Long-term Strategy Pays Off

In 2008 Fanuc Robotics Germany signifi-
cantly surpassed the 2,000 sold robot’s
mark. According to Fanuc Germany CEO
Gerald Mies the company has thus clearly
made number 2 in the German market. For
him the chance to get to this position
again this year is quite realistic. One build-
ing block for the success of the company
might have been the very early decision to
consider vision technology as core compe-

tence of the robot.

Despite the fact that the economic crisis
did manifest itself in the form of decreas-
ing order income in Q4 of 2008, Fanuc
Robotics Germany still managed to grow
their revenue from about € 65 million to
close to € 80 million in 2008. At the same
time the number of employees went up
15% to 80 persons total. These numbers
were presented by Fanuc CEO Gerald
Mies at a press conference in Neuhausen,
Germany.

Almost all industry sectors contrib-
uted to this success with similar growth
rates. Especially successful, however, has
been the companies’ dedication to the
Tier-1 automotive suppliers and the food

Fanuc CEO Gerald Mies: , The need is there.”

industry, respectively. The wide spread
commitment to a diverse range of target
markets now somewhat smothers the
risk of single industries slump. Gerald
Mies: “All industries react with more or
less restraint to the crisis.” Dubbed as
“new venture” by many players on the
market, the food industry is a field of in-
creasing robot adoption for the supplier
from Neuhausen. “We attend to this mar-
ket segment for some time now. McDon-
alds, Ferrero or Lindt & Spriingli, to
name only some, are committed robot
users for several years already.“ The cri-
sis is seen by Gerald Mies also as oppor-
tunity: “Now more than ever, we can dis-
cuss strategy with our customers. In most
companies in almost every branch of the
industry the automation potential is far
from being exhausted.” For Fanuc Robot-
ics and their system solution partners
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Out of approx. 5,000 robots sold in Europe in 2008, 223 units have been delivered with the integrated

vision system (Source: Fanuc Robotics Germany)

www.inspect-online.com

this means that further convincing has to
be done. Mies: “The need is there.”

2009 is also a year with a special an-
niversary for Fanuc: 25 years of Fanuc
Robot Vision can be celebrated. Fanuc, as
one of the first robot suppliers world-
wide, decided as early as 1984 to make
their robots see by implementing ma-
chine vision. The main requirement back
then was the detection of the part posi-
tion, e.g. the vision functionality was seen
as technology module to enhance the
flexibility of the robot and to enable the
robot to take on new and additional
tasks. This main goal remains unchanged
up until today, after 25 years of success-
ful deployment of Vision Robots. Any ad-
ditional functionality added during this
time, mainly identification and inspection
tools, serves as enhancement of the 2D
and 3D localization of parts with the goal
to increase the range of applications and
the efficiency of the robot compared to
other brands.

According to Gerald Mies the know-
how and experience acquired in machine
vision is a perfect entry point for in-depth
discussions with customers. “25 % of our
robots are sold because of our expertise
in vision,” states Mies.

Naturally, the company views the next
steps in vision development exclusively
in connection to the robot. Machine vi-
sion applications apart from the robot
are not a target. The next goal, in fact, is
to combine vision and servo robotics.

» Contact

Fanuc Robotics Deutschland GmbH,
Neuhausen, Germany

Tel.: +49 7158 9873 0

Fax: +49 7158 9873 100
sales@fanucrobotics.de
www.fanucrobotics.de

InspecT 6-7/2009 i}




-BASICS %

The purpose of lighting in industrial im-
age processing is to enhance the relevant
features of objects and to mask those
properties which are of no importance or
might even produce unwanted effects.
The simplest case would be a lighting de-
vice which produces a nearly binary im-
age with clear contrast between objects
and background. Figure 1a shows a typi-
cal example. Most application engineers
are quite satisfied when the grey level
image can be transformed into a proper
binary image by means of a single global
threshold which may be chosen from a
broad interval without producing signifi-
cant deterioration of the segmentation.
Such a situation usually is evaluated by
analysis of the grey level histogram. Fig-
ure 1b shows the histogram for figure 1a.
This is a nice example for a bimodal dis-
tribution with two clearly separated fea-
tures. One cluster around grey level 25
belongs to the pixels of the dark objects;
the other cluster around grey level 215 is
formed by the pixels of the background.
Global thresholding with the grey level
104 results in the binary image in figure
1d with clear segmentation of objects
and background.

Distribution of Grey Levels

We thus seem to look at an ideal lighting
solution. In detail, however, the situation
turns out to be a bit more complicated.
Since figure 1la shows several coins
placed on a backlight-device, the histo-
gram should feature just two sharp lines
corresponding to the dark coins and the
bright background, respectively. What we
observe, however, are two clusters with a
width of about 20 grey levels. Figure 1c

INspecT 6—7/2009

reveals even more structure in the grey
level distribution. The ordinate shows the
square-root of the number of pixels with
the corresponding grey level rather than
the number itself as in figure 1b. This
representation shows that for every grey
level between the two prominent clusters
at least some pixels can be found in the
image. One reason for the appearance of
these grey levels is the special situation at
the edge of the coins, where reflection,
shadows and the optical properties of the
lens contribute to a continuous intensity
profile of the edge, which is sampled by
the discrete grid of the detector in the im-
age-plane of the camera. Signal noise as
well as differences in sensitivity from

® & .0

Image processing in industrial applications
often is much simplified when the lighting
device provides an image with a homo-
geneous background. Such a situation
allows for robust, stable segmentation of
foreground and background. This article
deals with some simple methods of image
processing which may be useful for the

examination of a lighting system.

pixel to pixel and the variation of the dark
signal (“fixed pattern noise”) also con-
tribute to the scatter of the grey levels.
The grey level distribution of an im-
age with objects on a background is a
useful tool for the evaluation of the gen-
eral situation, but it is not well suited to
qualify the illumination. When the ob-
jects are removed from the scene, how-
ever, the properties of the lighting-device
should show up more clearly. As an ex-
ample, Figure 2a shows a small back-
ground region clipped from figure 1la.
The main feature in the corresponding
histogram is a bell-shaped cluster in the
interval between the grey levels 206 and
225.There are no other grey levels in the

Fig. 1: An image of coins on a back-lighting device, the corresponding grey level histogram with linear
and square-root scaling, the resulting binary image and the result of a stretching operation for contrast

enhancement
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whole clipping outside of this interval.
The range is only 20 grey values, the me-
dian is 216, and the standard deviation is
2.7. These global statistical parameters
or rather these values normalized to the
centre of the distribution may thus be
very well suited for the quantitative char-
acterization of the lighting solution.

Local Structures

Local structures in the image, however,
often have no direct influence upon the
values of global parameters. Even for im-
ages like figure 2a with seemingly very
favorable statistical parameters a closer
look may reveal surprising features. Fig-
ure 2b shows the result of a simple con-
trast enhancement operation, a so called
window-leveling or stretching. In this ex-
ample, the grey levels between 210 and
225 are stretched to the full range avail-
able, that is all values smaller than 211
are set to 0, all values larger than 224
are set to 255, and the values in between
are linearly mapped to the range from 0
to 255. Small differences between grey
levels thus become more distinct for a
human observer. The illumination is by
no means homogeneous, and there are
not only granular statistical fluctuations
in the background, but also some dark
spots and broad darker and brighter
zones. The whole extent of these varia-
tions shows up when the contrast en-
hancement is applied to the whole image
like in figure 1e, where the grey level in-
terval between 190 and 220 has been
stretched to the full range available. A
number of unwanted effects and struc-
tures appear, and global statistical pa-
rameters will most probably not be suffi-

www.inspect-online.com

Fig. 2: A small section of
the background from
figure 1 and the result of
a grey level stretching

Fig. 3: An image of a
commercial back-lighting
device and the result of
a grey level stretching

cient to characterize such features. A
further, quite spectacular example is the
commercial back-lighting device produc-
ing the image shown in figure 3a. Grey
levels range from 59 to 93 with a stand-
ard deviation of 5.1. These values seem
to be not very alarming, but the stretch-
ing-operation for the interval from 70 to
90 shows some quite strange structures
as can be seen in figure 3b.

Manifold Influencing Factors

It should be noted that these procedures
do not characterize the lighting solution
as such, but rather the combination of
lighting, optical imaging and the influence
of the detector and its electronic signal
processing. Optical distortion, e.g., may
result in different detector signals for dif-
ferent regions of the object plane even if
the illumination is perfectly homogene-
ous. Furthermore, several lenses routinely
used for industrial image processing show
a significant drop of efficiency towards
the outer regions of the image plane com-
pared to the centre. In the long run, you
will always have to deal with the optimi-
zation of the image formation as a whole.
A holistic view at the problem thus seems
to be quite efficient as long as experience
provides some hints to the reasons for and
consequences of specific effects. A contin-
uous variation of the intensity through the
image plane, e.g., sometimes will cause no
trouble at all. Image processing based on
edge detection, e.g., will usually not be
sensitive to such deviations from an ideal
intensity distribution. Most image process-
ing methods just need local contrast, since
algorithms usually utilize local differences
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Gigabit Ethernet cameras

Newest camera generation
compliant to GigE Vision and
GenlCam

D high quality CCD sensors
D easy process connection over
digital I/Os

D universally applicable for
machine vision, medicine,
saftey engineering etc.

D Windows and Linux support

D image processing library
mvIMPACT Base free of charge

Additional features of P-series:

D integrated, programmable
image processing

D high quality CMOS sensors

D preconfigured development
environment on DVD

MATRIX VISION GmbH
Talstrasse 16 - DE-71570 Oppenweiler
Phone: +49-7191-9432-0
Fax: +49-7191-9432-288
info@matrix-vision.de
www.matrix-vision.de
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Der neue
ZM18 Laser

Laserbeleuchtung fir:

- Bildverarbeitung

- 3D Vermessung

- Triangulation

- Oberflacheninspektion
- Positionserkennung

Features:

- 5-30VDC mit Surge-
und Spice- Schutz

- Analoge und digitale
Modulation gleichzeitig
bis zu 10MHz

- Handfokussierbar

- Bis zu 200mW optische
Leistung

- RGB, verschiedene
Wellenléngen

- Industrietauglich, IP67

www.Z-LASER.com
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Fig. 4: The co-occurrence matrix for the image in figure 1 and a non-linear
mapping for enhancement of further structures in the matrix

between grey levels rather
than long-range properties.

Lighting thus must not pro-
duce artifacts which may be
interpreted as local contrast
although there is no corre-
sponding feature in the real
scene. Such artifacts, how-
ever, may appear in numer-
ous variations, similar to the
situation in surface control
with its huge number of dif-
ferent scratches, craters and
other faults which can not be
completely described in ad-
vance.

Systematic Analysis
Methods

As a systematic approach, a
gradient-image may be well
suited, which maps the local
slope between the grey levels
of adjacent pixels. Methods
borrowed from texture analy-
sis also may be appropriate
for this purpose. As an exam-
ple, figure 4a shows the so-
called co-occurrence matrix
for the image in figure 1a. On
both axes, the available grey
levels are plotted, in this case
the range from 0 to 255. To
construct the matrix, the grey
levels of every pixel and its
neighbor are determined. If
the actual pixel has the value
100 and its neighbor has the
value 120, e.g., the counter
for the position (100,120) in
the matrix is incremented by
1. A perfectly homogeneous
distribution, where all the pix-
els in the source image have
the same grey level, will thus
result in a co-occurrence ma-
trix where a single element
only will be different from

zero, showing up as a bright
spot on a black background in
a representation of the matrix
as an image. The matrix
shown in figure 4a, however,
is a bit more complicated.
There are two bright regions
on the diagonal, correspond-
ing to the homogeneous dark
regions of the objects and the
bright background, respec-
tively. On the other diagonal,
there are two weaker regions
corresponding to the edges of
the objects, produced by the
paths from the background
into the object and vice versa,
respectively. This matrix was
not constructed by analysis of
the grey level of the direct
neighbor of a pixel, but of the
pixel 16 steps to the right and
16 steps downwards. The in-
fluence of the edges is en-
hanced by this modification.
In figure 4b, the matrix has
been modified by a non-linear
stretching operation. The in-
tensity of the regions thus is
no longer a linear mapping of
the number of counts in the
matrix. This procedure em-
phasizes further structures in
the matrix which in turn re-
flect the existence of further
local grey level steps in the
image. This representation
may be useful for the determi-
nation of a tolerance region

for a grey level threshold in a
binarization operation, for the
design of an adaptive thresh-
old or for considerations con-
cerning edge detection. The
local variations of a back-
ground image may also be
further characterized on the
basis of these data. The co-oc-
currence matrix, however, is a
complex construction. It is
reasonable to try to extract
some parameters which might
be suited to evaluate the grey
level distribution in the back-
ground of an image in the
context of a specific applica-
tion. A simple procedure
would be to define a region
around a certain area of the
diagonal and to check whether
all non-zero elements of the
matrix are within this area.
Other useful parameters have
been developed for texture
analysis and are described in
the literature [1].

Reference

[11 Gonzales, R.C., Woods, R.E.,
Digital Image Processing, Addi-
son-Wesley 1993, p. 508 ff.
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VISION: COMPONENTS AND TECHNOLOGIES

The Vision section of INSPECT deals with new trends in the camera market, changes in frame-grab-
bers, the wide range of lenses, the rapidly increasing variety of illumination as well as with the
increasing use of smart cameras, vision sensors and compact systems. Software, with its facets of
algorithms and user guidance as well as data processing and communication has its platform in the
Vision section. In addition, the ,hidden heroes” such as interfaces, processors and cables are taken
out of the shadow and their effect on the success of the equipment as a whole is given appropriate
editorial attention.

The Vision section is addressed both to readers who plan the in-depth technical details of systems,
as well as to users for whom Plug, Play & Forget is the primary aim.
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Off-the-Shelf

User Interface of Machine Vision Software in Automated Inspection

The user interface of a machine vision
system must be as transparent as possi-
ble and as detailed as necessary when it
comes to displaying what the system is
doing and what means of interaction are
available. What is important, though, is
that the high degree of internal comple-
xity is shielded by an exemplary and in-
tuitive guidance of the user.

Basically, the user interface has to
address two different user types [1]. One
of these types is the (usually) highly qua-
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lified applications engineer who - besides
selecting the cameras and optical com-
ponents — develops an evaluation strat-
egy necessary for a robust solution of the
inspection task and configures the soft-
ware accordingly during the commissio-
ning of the vision system.

After the successful deployment of an
inspection line, an operator takes on the
responsibility for the system. This person
monitors the automated inspection pro-
cess and, if necessary, changes inspec-

tion parameters interactively. Usually,
the operator is responsible for a number
of different assembly and inspection sta-
tions on a line. The operator‘s knowledge
concerning the system and the software
behind it is therefore normally not on the
same level as that of the applications en-
gineer who commissioned the system.

The operators‘ requirements on pro-
cess data visualization and the means for
interaction can vary greatly. For various
reasons, some companies regard a mini-
mal interface as sufficient: start the au-
tomated inspection process, stop it, and
display the most important global re-
sults. Other users value the option to
change many process and system para-
meters interactively in a comfortable
way during operation and prefer an ela-
borate display of a number of intermedi-
ate results.

www.inspect-online.com
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Operators wish for a clear
visualization of process
data, e.g. here the measure-
ment line display at each
selected zoom level

Shop floor (automatic) operation in NeuroCheck 6.0 featuring Control Panel (back) and
Process View (front)

In the following, the possible require-
ments of the shop floor operation (i.e., the
user interface in automatic mode) of ma-
chine vision software are viewed in detail.

Requirement: Visualization
of Process Data

To care for a system productively, opera-

tors wish for the following features:

m Clear arrangement: Visualization of the
results, measurement values, and other
process data and system states must be
clearly structured and well-arranged.

m Diverse display options should be
available for showing camera images
and visualizing iconic intermediate re-
sults of the evaluation process itself.
This includes both freely definable
zoom settings as well as configurable
parameters for additional information
made up of overlaid geometrical dra-
wings and text. Font size and color
should be freely configurable.

www.inspect-online.com

m Disturbances in the system or errors
during the inspection run should be
located and described unambiguously.

m By visualizing the history of individual
measurement values, it should be pos-
sible to recognize in time (by visual in-
spection) whether a production pro-
cess might be slowly leaving the
tolerance range.

Requirement: Interaction

Even in fully automated inspection sys-

tems a certain degree of human interac-

tion is needed or desired. For this the fol-

lowing requirements can be stated:

= Upon deployment, the details and con-
tents of the user interface can be
freely configured for each inspection
process.

= Menu structure and labeling of com-
mands may be adapted to an existing
company standard. It is clear what ac-
tion is caused by each menu item.

VIST0 N I

IMAGING
solutions

Uber 500 Objektivtypen

(Telezentrie, Festbrennweiten,
Mikrovideolinsen und mehr)

Kameras und Zubehor
OEM-Stiickzahlen direkt ab Lager
Kundenspezifische Objektiventwicklung

mehr optik
mehr technologie
mehr service

BENOTIGEN SIE EIN ANGEBOT ODER
EINEN KOSTENLOSEN KATALOG?
DANN KONTAKTIEREN SIE NOCH
HEUTE UNSER VERTRIEBSBURO!

38) Edmund

optics | germany

Tel + 49 (0) 721-627 37-30
Mail sales@edmundoptics.de
Web www.edmundoptics.de
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Hundreds of freely configurable color, font and style settings for the controls allow for
the implementation of individual designs of the user interface

m During operation, the level of detail
of (process) visualization can be easily
switched interactively if necessary, e.g.
to display the detail view of the camera
position in question for a work piece
classified as faulty. Optionally, the sys-
tem can be operated using keyboard,
touch screen or multi touch screens.

Solution: Control Panel
and Process View

Irrespective of the purely functional re-
quirements, it is clear to see that users
nowadays attach great importance to an

PLY INsPEcT 6—7/2009

Lattractive wrapping®, i.e. an appealing
and modern design of the user interface.

How can such diverse and, in parts,
mutually exclusive requirements on a
standard software for machine vision be
realized?

Ever since the release of the first soft-
ware version, it has been the successful
approach of NeuroCheck to give the user
as much freedom as possible when desi-
gning his inspection solution and its user
interface. With the new software version
6.0, the possibilities for designing the
user interface have once more been
greatly augmented.

Graphical design area

Currently selected window
under construction

Configurable properties of the
currently selected window

@ @@

List of all windows in the
current design area

Tool box for adding new windows

Switch to further design areas

®@ & @

NeuroCheck offers with the Process View Designers
graphical-interactive designer tools

After analyzing a multitude of custo-
mer requirements, we decided to divide
the software user interface in the auto-
matic mode into two separate output
windows: a so-called ,,Control Panel“ and
a ,,Process View“ (which is displayed op-
tionally).

The keyboard-oriented Control Panel
is the central operating element and is
displayed permanently. Commands are
entered using the function keys or a
menu. The control panel provides a com-
pact and rapid visualization of the ins-
pection process.

Customers wishing for a detailed visu-
alization can display a second, optional
window called Process View.

The arrangement and display of the
two cooperating windows can be configu-
red at will. For example, the Control Pa-
nel can disappear ,behind“ the Process
View window after a certain amount of
time to use the maximum available screen
area to visualize the inspection process.

Solution: Graphical Development Tools

For the applications engineer to be able
to set all the parameters and settings
without any programming knowledge,
NeuroCheck offers a specially developed
graphical interactive design tool (the so-
called ,Designer”) for the Control Panel
and Process View integrated into the soft-
ware.

The Designers enable you to design a
window interface interactively from a
number of pre-designed output windows
(Controls) using Drag &Drop. Graphically

www.inspect-online.com
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attractive controls are avail-

able for the visualization of

m evaluation results for the
current inspection piece,

= intermediate results in the
form of images or lists of
values,

m status, diagnosis and result
messages of the system,
/0 states,
statistical information and
measurement data series,

m target values of the peri-
pheral equipment,

[ ]

Buttons for commands and

the selection of menus can be

added interactively as well.

What command is assigned to

one of the 12 function keys on

a typical PC keyboard, is up to

the user. A high degree of ope-

rating security at the line is
achieved by links to pass-
word-protected user profiles.

In the future, system integ-
rators, machine builders and
end users using the Neu-
roCheck platform can fully
realize their corporate design.

VIST0 N I

Even exceptional
user interface
designs are feasi-
ble

Hundreds of freely configura-
ble color, font and style set-
tings for the controls allow
for the implementation of in-
dividual designs of the user
interface. It is also possible to
adapt to the operating philo-
sophy of a PL.C manufacturer
already familiar in the com-
pany, thus reducing the
amount of training for the
operating personnel.

All user interface designs
and menus are saved as XML
files and can be transferred
between computers.

Also available is a large
number of attractive, pre-de-
fined designs for various
screen resolutions and appli-
cations that come with the
software and can be selected
with a mouse click.

Conclusion

Due to the new approach and
the software tools available,
user interfaces optimized for
any kind of machine vision
application can be easily de-
signed. According to the
customer‘s needs, a custo-
mized and safe-to-use system
can be quickly delivered. In
the end, efficient production
is the aim of every customer,
a proven operating concept is
a vital contribution.

Reference

[1]1 Cover Story ,Modernes User-In-
terface garantiert hohe Nutzer-
freundlichkeit” by Christian De-
mant, NeuroCheck GmbH, in
INSPECT 2/2008.
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www.neurocheck.com
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TELECENTRIC LENSES
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OPTO ENGINEERING
THE TELECENTRIC COMPANY

Distributed in Germany by
MaxxVision®

The Schneider vision for
Compact C-Mount lenses:

See our new products
on our website

Unshakable
iris and focus
calibration.

Schneider Compact C-Mount lenses lock

in calibrated settings, so focus and boresight
stay true no matter how harsh the condi-
tions. Virtually indestructible construction
and “visible through near IR” performance.
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Making vision technology work.
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Well-lit

Correct Lighting Increases Reliable Detection in Industrial Automation

Vision sensors used in industrial automation demand a great deal of lighting. Both the

choice of lighting and how the sensor and light source are positioned in relation to each

other are decisive features to ensure reliable detection. Dependant on the application

there are different choices for the best illumination set-up.

Vision sensors have conquered numer-
ous applications in industrial automation
over the past few years. The most impor-
tant fields today include part detection
using sample and contour detection,
color detection as well as the identifica-
tion of bar codes and data matrix codes.
However vision sensors demand a great
deal of the lighting source: the better the
image quality, the greater the detection
reliability. Correct lighting is essential for
the success and stable, reliable function-
ing of each automation application with
vision sensors.

Bright or Dark Field Lighting

Basically there are two main types of
lighting: bright field and dark field light-
ing. In bright field lighting, the sensor
and lighting system are aligned in a way
that light is reflected from the surface di-
rectly into the sensor. On the contrary in
dark field lighting, the light source and

P13 INsPecT 6—7/2009

sensor are positioned to ensure that only
diffuse light, e.g. from edges, arrives di-
rectly the sensor.

Bright field lighting with vertical align-
ment of the sensor in relation to the ob-
ject can cause problems due to reflec-
tions — even with a black plastic surface,
see figure 2 — as it over-illuminates the
white sample to be detected. Instead it is
advisable to tip the sensor with its inte-
grated lighting slightly in relation to the

Fig. 1: Vision
sensor with

lighting

integrated LED

surface of the object (e.g. 10-20°). This
avoids direct reflections from the back-
ground so that it appears dark and the
white imprint, with a diffuse reflection, is
simultaneously accentuated. The result is
a stable, high-contrast image.

Bright field lighting is not recom-
mended either for plastic parts with em-
bossed extruded features such as mark-
ings for example, due to reflections. Dark
field alignment with a sensor at a tilted
angle to the object’s surface provides bet-
ter results; however the optimum solu-
tion in this case is frontal alignment of
the sensor with flat incidental, lateral
light from an external light source, shown
in figure 3.

Also bright field lighting has advan-
tages, e.g. by detecting strongly reflective
metal surfaces (fig. 4). Even from a white
background the total reflection accents
the metal surfaces, so a high level of de-
tection reliability is achieved. When us-
ing bright field lighting the image quality
depends strongly on the surface and an-
gle of alignment, so the stability of these
factors must be observed in the series
production.

Special Lighting Situations

Special applications need special solu-
tions. Detecting a symmetrical round
part, dark field alignment with an exter-
nal ring light is recommended. With it the
contour of a toothed wheel, e.g., becomes
clearly visible without undesirable shad-
ows. Different object details can be high-
lighted according to the angle of inci-
dence of light adjusted by varying the
lighting distance.

To detect markings on cylindrical,
strongly reflective metal parts, the use of
diffuse dome or tunnel lighting is indis-
pensable. This is also valid for randomly
and dispersively formed - and thus ran-
domly and dispersively reflective — series
of plastic film and aluminum foil, as used
for medicine blister packs and other
packaging. With this type, light is not
directed, but penetrates evenly from all
directions, like on a cloudy day.

With transmitted light, the outer con-
tours or profile of a part are particularly
accentuated. Structures presented on the

www.inspect-online.com



part itself are on the other hand not
visible with this configuration. However,
transmitted light is problematic to install
in many cases.

Transparent Objects

When detecting embossed or recessed
structures on transparent objects — such
as a laser-etched data matrix code in a
glass panel - the problem of double con-
tours can arise due to reflections from
the front and rear. Therefore the sensor
should be positioned vertically to the sur-
face whilst external light shines from the
side. For this purpose either a surface
light or ring light can be used.

Intensity of Lighting

Intensity of lighting can be adapted with
almost all vision sensors indirectly via
the exposure time (shutter opening time)
and sensor gain. Short shutter times,
which mean very bright light, should
generally be aimed at, so that fluctua-
tions in ambient light have only little ef-
fect on the function of the application.
With moving parts, short exposure times
(e.g. through a flash light) eliminate
movement blurs caused by too long
exposure. In order to avoid a flurry of
flashes in installations where people are
also working, the use of non-visible in-
frared lighting is advisable.

Colored Lighting

By using colored lighting or color filters,
it is possible to accentuate part features
or render them “invisible“. For example,
a black marking appears with maximum
contrast on a red plastic surface when a
monochrome sensor with red lighting is
used, as the red background reflects a
large amount of light and thus appears
very bright whilst the black marking
hardly reflects at all. However, if green

Fig. 5: Use of a ring light enables the
accentuation of outer contour

www.inspect-online.com
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Fig. 2: With bright field lighting reflections can even
occur on black plastic surfaces. Preference is there-
fore generally given to dark field lighting (below)

lighting is used on the same part, the
contrast between the red background
and black marking virtually disappears
as the red plastic background reflects al-
most none of the complementary color
green and the black marking no longer
stands out from the background which
now also appears as almost black. The
“black marking” characteristic is thus
blanked out using this method.

By combining red lighting with a red
light band pass filter fitted in front of the
sensor, interfering effects of ambient
light can be largely blanked out to avoid
shadowing the application.

Conclusion

The majority of applications can be
solved with bright field or dark field
lighting using the lighting source inte-
grated in the vision sensor. Different po-
sitions of the sensor in relation to the ob-
ject should thus first be tested.

Dark field lighting allows to accentu-
ate edges on contoured objects (e.g.
structures which are embossed or re-
cessed in relation to the object surface).
This works reliably over entire part se-
ries as these edges vary less over the en-
tire series than the surface which can of-
ten range from very shiny to oil-smeared
or corroded.

By using bright field lighting, the shine
from very reflective component surfaces
can be used for its high-contrast accen-
tuation. It must be ensured that the ob-
ject is shiny throughout the entire pro-
duction series and that the angle of
alignment to the part surface is easily re-
producible.

Due to its reliable function and low
angular dependence dark field lighting is
preferable wherever possible.

Fig. 3: Dark field alignment with lateral grazing
incidence is recommended for embossed structures
(below)

Fig. 4: When detecting reflective surfaces, bright
field lighting (above) generally delivers the best
results

If a satisfactory result cannot be
achieved with the integrated lighting, it
is recommended to disassociate the di-
rection of detection and lighting by using
an external light source. Surface lights,
ring lights and transmitted light are
available as alternatives with a white,
red or infrared light source. By varying
the measurement distance, angle of de-
tection and lighting angle, a suitable so-
lution can be found for almost every
measurement task. However, the choice
of the correct lighting depends strongly
on the application and requires individ-
ual examination.
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SensoPart Industriesensorik GmbH
Gottenheim, Germany
Tel.: +49 7665 94769 0
Fax. +49 7665 94769 730
info@sensopart.de
www.sensopart.de
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Minority

Futuristic Interface Technologies by 3D Vision

When developing new camera and sen-
sor systems, the creator of the techno-
logy, PMDTechnologies, cooperates with
outstanding experts in their respective
markets as well as experienced partners
and camera manufacturers. This results
in measuring systems that are perfectly
tailored for the customer’s needs in
terms of accuracy, resolution, cost and
robustness.

PMD cameras use the time of flight
principle. Every camera is equipped with
at least one light source which illumina-
tes the scene. Typically, infrared light is
used; invisible to the human eye. Alter-
natively, other (visible) light sources are
possible and, depending on the applica-
tion, sensible. The distance measurement
is done by measuring the time that the
emitted light takes to travel from the
light source to the object and back to the
PMD receiver inside the camera. If this
time of flight is known, it is very easy to
calculate the distance using the known
and constant speed of light. A significant
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advantage of PMD technology is the abi-
lity to not only capture both the entire
scene in 3D and in a traditional gray-
scale image at the same time, but to also
deliver the signal strength for each pixel.
With the signal strength it is easy to de-
termine the quality of the measurement
for every distance value. The pixel inte-
grated SBI circuit (SBI - Suppression of
Background Illumination) of state of the
art PMD sensors achieves an outdoor ca-
pability that creates reliable results even
on sunny days. A more detailed descrip-
tion of the PMD principle was published
in INSPECT 1/2008.

World Record Resolution
in a Modular Design

Currently, there are several PMD came-
ras available for a diverse range of appli-
cation areas. The latest model is the

The PMD[vision] CamCube: Distance
measurement with more than 41,000 pixels

PMDlvision] CamCube, an evaluation
platform, which is — with its modular con-
cept — designed for highest flexibility. With
its high resolution and its functional di-
versity it is suitable for a wide range of
applications. The PMD chip inside the
CamCube is based on the cutting edge of
PMD technology and contains more than
41,000 ToF pixels (204 x204) — more than
any other time of flight 3D camera on the
market. With the integrated SBI circuit,
this camera also has a high resistance to
background light. The USB 2.0 interface
provides frame rates of up to 25 frames
per second. The standard PMDIvision]
CamCube model has an unambiguous
range of 7.5 m. This range can be signifi-
cantly extended through appropriate
measures. A fundamental advantage for
the evaluation of PMD technology is the
modularity of the CamCube. It is easy to
change the CS-mount lens and therefore
adapt the field of view and light intensity
to the customer’s needs. Secondly, the
light sources, which are contained in se-
parate housings, can be replaced. Through
customized light sources it is possible to
extend the range and accuracy of the
camera, reduce the power consumption
or heat dissipation or mount the light
sources in a different location than the
camera module. The latter is, for example,
needed in the automotive sector, where
the light sources are usually mounted in
the head lights, whereas the camera mo-
dule is placed behind the windshield
above the rear view mirror. This unique
diversity is also especially useful for in-
dustrial applications. Its flexibility makes
the PMD[vision] CamCube suitable for a
wide range of applications. For example:
= robot control,

= bin picking,

www.inspect-online.com
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m virtual and augmented reality
applications,
area inspection,
man machine interaction (see below).

Small Gestures with a High Impact

An interesting application for the
PMD[vision] CamCube comes from the Bel-
gian company Softkinetic S.A. Softkinetic
develops and markets software for gesture
recognition and body pose estimation for
end-user applications. Softkinetic’s iisu
(“Interface Is You”) serves as a middleware
between 3D cameras and application soft-
ware and is able to capture the human

www.inspect-online.com

Body recognition with Softkinetic’s iisu (picture courtesy Softkinetic S.A.)

body and recognize the position and orien-
tation of the head, the body, the arms and
legs. This makes it possible to control appli-
cations only through your own movements
— without the need for additional input de-
vices like a keyboard or a mouse. For the
games industry, this is the consistent conti-
nuation of established input methods like
Sony’s Eye-Toy or Nintendo’s Wii and pro-
vides the player with a new quality of im-
mersion into the game world. The player
does not indirectly control an avatar any-
more but becomes an active part of the
virtual world himself. He can observe this
world, move around in it and interact with
objects like he does in the real world.

But also other sectors benefit from this
technology. The health sector can use the
body capturing in rehabilitation exercises.
The fitness industry also has the potential
for interesting applications. The ability to
recognize gestures can replace or aug-
ment the often unclear and complicated
remote controls for TV sets and other con-
sumer electronics devices and provide
much more extensive and intuitive func-
tions. In many areas of industrial applica-
tions, those interactive man-machine ca-
pabilities might also be very interesting in
the future, delivering innovative solutions.

The PMD[vision] CamCube is — with its
currently unequalled resolution and per-
formance - ideally suited for iisu. Its high
resolution achieves the precision that is
required for exact gesture and body re-
cognition. PMDTec and Softkinetic make
it possible for software and hardware
manufacturers to create innovative and
intuitive user interfaces.

In the future, even more technological
progress is expected. In terms of resolu-
tion, dynamics, speed, background light
resistance and accuracy, a lot will hap-
pen in the coming years. Exciting things
to look out for.

> Author
Martin Profittlich, Manager
Software Development Group

» Contact
PMDTechnologies GmbH,
Siegen, Germany

Tel.: +49 271 238 538 800
Fax: +49 271 238 538 809
info@pmdtec.com
www.PMDTec.com

COMMON VISION

BLOX

» Common Vision Blox is the perfect software
platform for quick and reliable vision applica-
tion development. This fast, powerful, modular
programming library supports all common
acquisition technologies. Based on a set of
highly optimized algorithms, users can even
integrate custom code for total flexibility. For
a cost-effective, truly industrial product, test
Common Vision Blox today.

Imaging At Its Best.

Download your own test version at:
WWW.COMMONYVISIONBLOX.COM

STEMMER®

IMAGING
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the new SVCam-ECO
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Learn more about what the SVCam-ECO
can do for your budget, production and
quality management. Visit:

www.svs-vistek.de/eco

p SVS-VISTEK GmbH
82229 Seefeld/Deutschland
<§> Tel. +49-(0) 81 52-99.85-0
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LED High-power Light Source

Eltrotec Sensor presents the second range of “LEDControl 160" LED
light sources. Model no. 1 at 3.5 MLux now accompanies its 10
MLux “big brother”, which is now available and is to serve as an al-
ternative to halogen light sources used in the areas of microscopes,
endoscopes, forensics, sensors, image processing, installation engi-
neering as well as in clean room technology, medical technology and
pharmaceutical technology. An extremely white light is emitted at a
color temperature of 5600°K, which clearly distinguishes itself from
that of halogen lamps at approx. 3000°K. LEDControl 160 gains it high level of luminosity, now at 10 MLux at an
overall power consumption of only 25 W, from a specially connected high power LED system which is connected to
the respective fiber optic cable by means of various reduction glass cones with an optical outlet of 12 mm.

Eltrotec Sensor GmbH
Tel.: +49 7161 98872 300 » info@eltrotec.com ® www.eltrotec.com

Ethernet Connectivity and Liquid Lens Technology
Cognex has announced the newest addition to its DataMan family
of ID readers. The new DataMan 200 adds Ethernet connectivity and
liquid lens technology to the world's smallest high performance
fixed-mount reader. These new features enable faster communica-
tion speed, easier integration with factory controls, and software-
o | driven autofocus for easy, hands-free setup. “The DataMan 200
combines the powerful reading performance and ultra-small size of
the DataMan 100 with engineering innovations that improve con-
nectivity, speed and ease of use,” said Carl Gerst, senior director of
ID Products. “The system is the first image-based reader to feature
full Ethernet connectivity in a package the size of a matchbox. It is also the first to offer liquid lens technology,
which makes it ideal for applications that have variable focus requirements.”

Cognex Germany
Tel.: +49 721 66 39 252 » info@cognex.de ® www.cognex.com

Enhanced 3D Quality Control

3D point cloud acquisition and processing libraries developer Ag-
sense developed a flexible 3D imaging library that has delivered ex-
cellent results in industrial applications. The technical approach is
that of capturing 3D Point Clouds (COPs) from laser triangulation or
any other digitizing source delivering organized COPs. The following
processing with the tools contained in SAL3D (The 3D Shape Analy-
sis Library) merges the data from multi-camera layouts to avoid oc-
clusions, obtains true metric measurements in every of the three axis
XYZ, and compares whole data sets corresponding with a ‘golden model’ with the scanned data. The alignment is
based on mathematical algorithms, so no fixtures are needed for positioning the scanned part, and comparisons
can be performed in fractions of a second.

Agsense S.L.
Tel.: +34 972 183 215 e info@agsense.com ® www.agsense.com

Compact Fixed Focal Length Lenses

Edmund Optics introduces Techspec compact fixed focal length lenses.
Designed for use in machine vision applications, the lenses are ideally
suited for factory automation, inspection or qualification. The lenses
have been optically designed with the specific working distance and
unique resolution requirements of factory automation and inspection
in mind. These high performance lenses feature large maximum aper-
tures, so they can be used in even the most restrictive lighting condi-
tions. Each lens includes a broadband anti-reflection coating, which in-
creases transmission by up to 12% over standard MgF2 coatings on
competitive lenses. They are available in focal lengths of 8.5 mm,
12 mm, 16 mm, 25 mm and 35 mm and support up to 2/3 inch sensors.

Edmund Optics Inc.
Tel.. +1 800 363 1992 » medmund@edmundoptics.com  www.edmundoptics.com
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Easier and Faster Wiring of Marshaling Cabinets
Northwire has increased its DataCell Field line of products to include
multi-pair Foundation fieldbus M-EZ (Marshaling EZ) cables. The ca-
bles are engineered with up to 24 individually foil-shielded pairs with
an extruded PVC binder over each pair, all contained within a single
cable. DataCell Foundation fieldbus M-EZ allows for fast, simple in- &
stallation into marshaling cabinets and requires no shrink tubing. All % 3’&
cables are among the first to be FF-844 certified by the Fieldbus

Foundation. This certification assures that the cable is electrically pre- | s e s s s 12

cise and meets Foundation fieldbus type A cable physical property re-
quirements. Northwire has provided Foundation fieldbus cable for rugged petrochemical and other plant environ- feutu res fo r

ments with networked process automation and control for over 10 years.

Northwire Inc.

[ )
Tel.: +1 715294 2121 e cableinfo@northwire.com ® www.northwire.com e “ g I “ e e rs :

New Color Cameras
Dalsa announced the addition of the Falcon 4M60 and 4M30 Color h SVC _ECO
CMOS cameras to its family of Falcon global shutter cameras. Capable of T e n eW u m
running at 60 fps with 4 megapixel resolution, the Falcon 4M60 color is
today's choice for leading edge color applications in electronics inspec-
tion, semiconductor inspection, and imaging markets. The implementa-
tion of color imaging makes it even easier to find defects in these de-
manding inspection applications. The Falcon 4M60 and 4M30 cameras
use Dalsa’s patented CMOS sensor technology with global shuttering to

eliminate imaging issues, such as smearing or time displacement arti- = Only 38x38x33mm
facts, often associated with full frame, frame transfer, or rolling shutter * VGA up 1o 2 Megopivel |
cameras. In addition, features such as individual color gain and offset al- o Power 10-25V DC
low for white balancing of the image and make this camera easy to use. + Only 100g ightweight |
Dalsa » Gig-Vision & GENiCAM
Tel.: +1 514 333 1301 o sales.europe@dalsa.com ® www.dalsa.com * Many trigger modes :

Maximum Camera Performance in Minimum Housing
Mikrotron's new, extremely small and light sensitive High Speed recording camera, MotionBlitz EoSens mini offers
with its outstanding performance new and up to now unreachable possibilities of application. With its size of only
63 x 63 x 64,5 mm (HxWxD) and integrated GigE Vision and Geni-
cam compatible interface it is unique in its class and offers a maxi-
mum of flexibility, mobility and ease of use. The housing is available
with connectors on the rear or on the left side of the housing. This
reduces further the length of the camera. The extremely high light
sensitivity of 2500 ASA monochrome und 2000 ASA color helps sav-
ing extra money for lighting by minimizing the investment in extra
light sources. The build in FPN correction on a pixel by pixel base
corrects for black level and dynamic deviation.

Mikrotron GmbH
Tel. +49 89 726342 00 » info@mikrotron.de ® www.mikrotron.de

CMOS Camera Learn more about how the SVCam-ECO
The.Lumenera Lr'nOSS' mini CMOS .USB 2.0 camgra is designed for i'ndustrial eusily fits into your environment and
environments with high contrast-light scenes, tight space constraints, and - e

rugged environmental conditions. An ultra-wide dynamic range makes the productlon lines. Visit:
Lm085 an ideal choice for applications with variable lighting conditions, as
this camera can provide a dynamic range of 100dB. The Lm085's small form
factor of 44 x 44 x 56 mm and robust mechanicals are well suited for condi- www.svs-vistek.de/eco
tions where the camera is under sustained vibration, fatigue, and stress from
conveyor lines, mechanical arms, mobile vehicles, or gantries that introduce
shock and vibration. An electronic global shutter eliminates the smear effect
generated by moving objects, while the locking mini USB and RJ45 GPI/O
connectors keep cables reliably attached to the camera back plate even in challenging conditions.

SVS-VISTEK GmbH

Framos GmbH <“ > 82229 Seefeld/Deutschland
Tel.: +49 89 71066713 o info@framos.de ® www.framos.eu Tel. +49-(0) 81 52-99 85-0
info@svsvistek.de

SVS-VISTEK www.svsvistek.de
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Avoid Confusion about NFPA-79

Confusion abounds about the “new” National Fire Protection Association (NFPA)
regulations pertaining to UL-recognized (AWM style) cable. Long after the practice
became widespread, inspectors became |
aware of the ubiquitous use of AWM (Ap-
pliance Wiring Material) style cables in ma-
chine interconnecting sensors, actuators,
switches and other components — often as
part of premolded connector assemblies.
The 2007 change to the NFPA-79 electrical
code states that AWM-style single-conduc-
tor wire or multi-conductor cable is not
permitted on machinery unless it is part of a UL-listed assembly. In other words, ma-
chine wiring requires UL-listed cable. Clearly, UL-listed cable has been available for
many years. So the real question is which UL listing is appropriate for particular ap-
plications? Herein lies the confusion — speculating about the intent of the code
change. Contact Northwire for information and samples.

B oy
arrcsmonn ow Wi T

Northwire, Inc.
Tel.: +1 715294 2121 e cableinfo@northwire.com ¢ www.northwire.com/nfpa

Frame Grabber Supporting 64-bit Addressing

Adlink has announced the release of the PCle-CPL64, supporting the power over
camera link (PoCL) standard. The PCle-CPL64 is specifically designed for cost-sensi-
tive computer vision applications by providing two base configuration channels with
data transfer rates up to 4.0 Gb/s and pixel
clock rates up to 85 MHz. The PoCL feature re-
duces costs by reducing wiring as external
power adapters would not be necessary. The
PCle-CPL64 can also support non-PoCL cam-
eras automatically through SafePower func-
tion which is designed for backwards compat-
ibility with non-PoCL cameras. By supporting
the extended memory space of 64-bit operat-
ing system such as the 64-bit editions of Mi-
crosoft Windows XP and Microsoft Vista, the
PCle-CPL64 is well-suited for large address
space vision applications such as flat panel display, LCD, and solar cell surface in-
spections.

Adlink Technology Inc.
Tel.: +49 211 4955552 ¢ emea@adlinktech.com ® www.adlinktech.com

New Color Vision Systems

Cognex announced three new color vision systems for the In-Sight Micro product
line. Building on last year's highly suc-
cessful introduction of the world's small-
est vision system, the In-Sight Micro, this
new release provides a complete suite of
color models within this product family.
The entry level In-Sight Micro 1100C
model provides a highly capable, stan-
dard (640 x 480) resolution color vision
system at a competitive price. The high
performance In-Sight 1400C model dou-
bles the processor performance for more
demanding applications. And, the new
In-Sight 1403C model is a two megapixel (1,600 x 1,200 resolution) system that
enables high resolution inspection for a wide variety of color applications. In addition
to the new color vision systems, Cognex is announcing the release of In-Sight
Explorer version 4.3 software. This release introduces two powerful new color tools
to the industry-leading library of vision tools.

Cognex Germany
Tel.: +49 721 66 39 252  info@cognex.de ® www.cognex.com

Product Lines Unite

Gardasoft Vision have announced that they have signed the worldwide rights
to the VCubed ultrahigh brightness LED linelight and traffic monitoring lights.
The world-leading liquid-cooled VLX2 Linelights are many times brighter than
conventional air cooled LED linelights. They are used in linescan applications
such as printing, paper, plastic film or web inspection up to 4 m wide. The lim-
iting factor in many systems is the speed of the inspection system. With these
lights the whole system can run much faster. Manufacturers will be able to re-
duce costs and increase efficiency, often by running fewer production lines but
faster. OEMs will be able to increase the sales value of their systems and sys-
tem integrators will be able to achieve higher performance and reduce the Re-
turn on Investment time.

Gardasoft Vision Ltd.
Tel.: +44 1954 200 343 e vision@gardasoft.com ® www.gardasoft.com

LED Linienlicht

YA INsPEcT 6—7/2009

- Advanced Chip-on-Board Technologie
+ Wellenldngen von UV bis IR
- Sehr hohe gleichmassige Ausleuchtung

Entspricht den Anforderungen von High Speed
Linescan Beleuchtungen und Web Inspektionssystemen

COBR AN

Jetzt doppelt so hell wie unser Standard Cobra und in allen Langen vorhanden

- Verschiedene optische und diffuse
Konfigurationen verfigbar

/A StockerYale

. l‘h—.'

Mehr Informationen zu unseren Chip-on-Board Cobra Linescan Produkten
finden zu auf unserer Website oder gerne auch telefonisch unter:
Europa: +353-21-5001313 Nordamerika: +1-603-327-7487
www.stockeryale.com | saleseurope@stockeryale.com
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In the Mold

3D Quality Inspection of Cast Parts

Within every manufacturing process it is very important for smooth production flow and

high yield at equally high quality level to detect any faulty parts as soon as possible. Only

then it is possible to avoid rework in the production process and resulting loss of produc-

tion time and thus keep productivity high.

3D camera from
Photonfocus MV-D1024E-
3D01-160-CL

Within the automotive industry one of
the typical manufacturing processes is
the assembly of complex cast parts, e.g.
turbocharger, engine block or brake bod-

INspecT 6—7/2009

ies. It is not unusual for cast parts deliv-
ered from a foundry directly to the fac-
tory floor to include different kinds of

defects in the casting, e.g. blowholes,
bumps, excess of material.

Today the detection of any major de-
fects on the cast part is typically left to a
random visual inspection. This visual in-
spection obviously increases the risk of
not finding all defects on the cast part.
This again increases the probability that,
further down the assembly process, the
individual components need to be disas-
sembled in a time consuming process,
thus reducing the productivity of the
manufacturing process.

3D Quality Control of Cast Parts

The goal of a joint project between the
machine vision companies Photonfocus
AG from Switzerland, Agsense SL from
Spain and ACT Smartware GmbH, Ger-
many was to deliver an automatic in-
spection system capable of checking all
incoming parts of one complex cast part
at the start of the assembly process. The
complete inspection system consists of
3D cameras from Photonfocus and the
easy to use operating software 3D Vision
Factory from ACT Smartware, which re-
lies on the specialized 3D software li-
braries from Agsense.

The new inspection system has al-
ready been able to cut down on disas-
sembly times related to defects in the
cast parts and has thus been able to in-
crease productivity time.

The flexible 3D inspection application
designed by ACT Smartware allows a fast
system setup, which can be installed on
an existing production line which moves
the casting part on a conveyor belt or lin-
ear stage underneath a system of 3D
cameras from Photonfocus and a laser. In
order to minimize occlusions (shadows
cast by the part upon itself) the system
uses two 3D cameras.

The 3D software tools delivered by
Agsense enable a metric calibration and
merger of images from both 3D cameras
into a single calibrated 3D image. In the
next step, the 3D Vision Factory software
accesses the 3D matching library in or-
der to compare the 3D scan of the cast
part with a reference model stored on
the computer. Analyzing the resulting 3D
image for deviations enables the system

www.inspect-online.com



Runtime mode: The operator can monitor all important information such as
3D scan, image analyzer, ok/nok decision and statistical data in one view

Setup mode: In the setup view the merged 3D view of two 3D cameras is
shown, the 3D view can be interactively manipulated and all necessary
parameters for the runtime mode can be set

Processing image data of

FULL Cenfiguration cameras in real-time

Acquiring image data from GigabitEthernet cameras

-head

ith less interrupt load and protocol over

Processing GigabitEthernet cameras without CPU load

Connecting Power over CameraLlink cameras
Using enhanced functionalities of VisualApplets
Realiz
with VisualApplets by yourself

ng i Ndage processing on hardware
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3D Quality Control of cast part

to make a decision on whether
the scanned cast part is ok or
not ok. A complete 3D scan,
analysis and decision making
can be carried out in around
a second. This enables the in-
spection system to be used for
a 100% 3D inline inspection
of complex castings, rather
than only relying on an offline
statistical quality control. The
decision taken by the 3D Vi-
sion Factory is finally trans-
mitted to an existing control
system (e.g. a PLC) in order to
physically move on or stop
the cast part on the conveyor
belt or linear stage.

The precision of the in-
spection system obviously de-
pends on all the vision and

www.silicon-software.com | info@silicon-software.de | +49.(0)621.789 507 0

mechanical components used,
but can be as precise as a few
micrometers.

» Author
Ricardo Rodrigo, Product
Manager Photonfocus

» Contacts
Photonfocus AG,
Lachen, Switzerland
Tel.: +41 55 451 00 00
Fax: +41 55 451 00 01
sales@photonfocus.com
www.photonfocus.com

ACT Smartware GmbH,
Karlsruhe, Germany
www.act-smartware.de

Agsense SL, Girona, Spain
WWWw.agsense.com
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High-TECh for Farm Equipment

Yield Increase and Quality Improvement in Robot Welding by Usage of
Laser Vision Systems

The biggest cause of underperforming arc welding robots is the variability in the joint

location. Traditionally the most common method used to correct for this variability is to

use the weld wire, torch nozzle or separate probe to search for the joint and send the

correction values to the robot to offset the pre-programmed path. Although this

method can work in some situations, it can never achieve full optimization because it is

very slow and inaccurate. In addition, on materials like aluminum or coated steel it is

totally ineffective. Laser vision sensing is five times faster and also five times more

accurate which can dramatically reduce non added value search time while improving

finished weld quality immensely.

The seam finding technique is basically
the same no matter which robot type is
integrated to the laser vision sensor sys-
tem. The seam finder can either employ a
spot or line laser, depending on the exact
application requirements.

High Speed with Laser Spot Sensor

The spot laser vision sensor shown in fig-
ure 1 is integrated very easily to any ro-
bot. The unique robot faceplate mounting

B[} INsPecT 6-7/2009

allows the laser to reach any place the
weld wire can, thus providing maximum
access and flexibility. Just like with touch
sensing, the robot is moved across the
joint to locate and measure it. However
unlike when the weld wire is used, the la-
ser can be moved extremely fast which
drastically reduces cycle time wasted.
All standard robot programming de-
ployed when doing touch sensing can be
used with laser sensing thus simplifying
doing a retrofit.

Fig. 1: Laser spot vision sensor seam finding on
enclosure with close up of the sensor system
mounted to the robot (Picture courtesy of

Carl Cloos Schweisstechnik GmbH)

Long Standoff with Laser Line Sensor

The laser line sensor is typically mounted
as shown in figure 2. This system uses a
laser line with a field of view of about
40 mm (width) x 100 mm (depth) and a

www.inspect-online.com



% AUTOMATION-

resolution of 50 microns. In
addition it has a long standoff
which allows one to mount
the camera far from the weld-
ing arc if necessary so any
tooling around the part can
be avoided. These capabilities
mean that any joint (tight
butt, thin sheet lap fillet,
groove, etc) that is within the
field of view of the laser sen-
sor can be located in less than
0.5 seconds. In addition, joint
features like gap, area and
mismatch can be measured
and the values used to either
prevent welding from starting
if they are out of specification,
or alternatively selecting a
different weld schedule to
handle the changed condition.
This combination of precise
electrode location with re-
spect to the joint and the abil-
ity to adapt the welding pa-

www.inspect-online.com

Fig. 2: Laser line sensor
seam finding on alumi-
num pallet

rameters to the actual joint
condition maximizes produc-
tivity (faster travel speed) and
quality. See figure 4 which ex-
plains further the sequence of
seam finding from start to fin-
ish.

Increase of Productivity and
Quality

An excellent example of an
application that benefited tre-
mendously from the use of la-
ser vision seam finding is the
manufacturing of farm tiller
components. These are pro-
duced in a robotic Gas Metal
Arc Welding cell with a total
of about 60 welds per part
having an average length of
35 mm.

The productivity and qual-
ity levels were reasonable,
but in the new economic envi-

Fig. 3: On a farm
tiller welded
component, a
total of about 60
welds per part
having an aver-
age length of

35 mm, are done
in a robotic gas
metal arc weld-
ing cell

iCube

USB2.0 Technology
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Fig. 4: Sequence from start to finish for seam find and weld cycle

ronment this company finds
itself in, more parts per hour
and reduced repair rates are
required from every piece of
equipment they operate. The
biggest place to improve in
this particular robotic weld-
ing station was to reduce the
time spent doing seam finding
which totaled about 4.2 min-
utes. The touch sensing was
used to try to handle the
stack-up of part and fixture
variability. The reason the
touch sensing took so long
was that the sequence re-
quired first finding the bot-
tom of the Tee joint and then
going over to find the upper
part of the joint. This search
routine was done at a very
slow rate of 0.2 m/min be-
cause at any faster speed the
search would be very inaccu-
rate due to overshoot and
wire bending. In addition, due
to distortion concerns, the
part was welded in sections.
This meant that after touch
sensing the robot would weld
a section of the tiller compo-
nent. Then the robot would
have to move over to the wire
cutter to cut it off so that the
wire end was sharp to im-
prove touch sensing perform-
ance. This extra operation
wasted even more time.

With the laser line sensor,
this 4.2 minutes of searching
was reduced by 2/3 which re-
sulted in a big time saving. In
addition, the laser searching
was much more precise which
allowed the travel speed to be
increased 20 % and the reject

rate reduced 10%. All these
improvements added together
resulted in the ability to pro-
duce 70 more parts per week
from the same robot cell. The
payback on the installed laser
vision system was less than
six months.

Conclusion

Every company in the world
needs to deal with the new
economic reality requiring
greater efficiencies from
every piece of equipment and
every person on the produc-
tion floor. It is a reality that in
welded components there will
many times be excessive vari-
ability in the detailed parts
making up the assembly and
in the fixturing used to put
the assembly together. For
this reason, some type of sen-
sor must be added to the arc
welding robot to allow it to

Y o1 | Welding)

WELDING

The robol slops welding at
thi cormect calculated end
position
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accommodate for this varia-
tion, either batch to batch or
even part to part. Laser vision
sensing, both seam finding as
discussed in this paper, and
real time seam tracking with
adaptive control which is used
for longer welds, must be em-
ployed to achieve optimized
welding. This optimization
will achieve maximum pro-
ductivity and quality, while
also helping companies be-
come less wasteful and thus
greener.

» Authors
Jean-Paul Boillot,
Chairman and CEO
Servo-Robot Group

Jeffrey Noruk, President,
Servo-Robot Corp.

» Contact

Servo-Robot Inc., St-Bruno, Canada

Tel.: +1 450 650 7868
Fax: +1 450 653 7869
sales@servorobot.com
www.servorobot.com
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More than a Brochure

Aerotech has released a new 72-page brochure that highlights its complete range of high performance motion and machine
controls, software, drives, and motor technologies. The Automation Control Solutions brochure uses an uncomplicated pre-
sentation style with actual screen shots, simple graphics, bullet points and application examples that combine to demon-
strate how its advanced controls, software tools and highly-developed product lines can provide real and measurable ben-
efits such as faster production throughput, reduced development timescales and significantly improved final product quality.
The new brochure compares the significant features of its three motion and machine controller lines — the PC based Auto-
mation A3200 for multi axis motion and machine control; the stand-alone single axis Soloist; and the stand-alone multi axis
Ensemble range. Each benefits from a scalable and common software platform which makes configuration, set-up, diagnos-
tics, program development and data acquisition straightforward.

Aerotech LTD
Tel.: +44 118 940 9400 e aerotech@aerotech.com ® www.aerotech.com

Dynamic Quality Assurance

The first products offered by recently established QuinLogic have passed their
field tests. The QualityMonitor and LogicDesigner solutions from QuinLogic
make quality grading in steel and aluminum strip production more objective.
They increase production efficiency and optimize material use. Furthermore,
the software supports strategies for the use of alternative process routes in or-
der to achieve optimized utilization of the production units. The first customers
have used the software to develop new ship/block rules for pickling lines,
which now no longer depend on the subjective judgment by inspection per-
sonnel but use data from several inspection systems. They will soon be using
the QualityMonitor solution to assess the strip meter by meter, enabling optimized use of the individual strip sections.

QuinLogic GmbH
Tel.: +49 2405 479994 0 ¢ info@quinlogic.de ® www.quinlogic.de

Vision Inspection Solution

1 PPT Vision announces their Sentinel Mold Protection Solution is now available
internationally. The Sentinel offers the manufacturing industry a superior turn-
key vision inspection solution to protect mold processes and tooling by detect-
ing errors in real-time, then shutting down production and alerting operators
before damages occur. Initially released in the United States in November 2008,
the superior protection capabilities can now be utilized in molding applications
worldwide. The Mold Protection Solution was unveiled in early April to the glo-
bal molding industry at the Southern China Plastics and Mold Show in Shen-
zhen, China. It supports up to four cameras. Each camera provides users the
ability to configure up to five mold inspection stages, including the inspection of
mold flash, short shot, part ejection, pin retraction, insert position verification
and more.

PPT Vision, Inc.
Tel.: +1 952 996 9500 ¢ info@pptvision.com ® www.pptvision.com

Cotton Interlaced

Premier Evolvics, a leading Indian manufacturer of quality testing and online
monitoring equipment for the textile industry, recently upgraded their ART fiber
testing machines with digital cameras from Allied Vision Technologies. Previ-
ously, the camera used was an analog CCD camera with interlaced scan com-
bined with a frame grabber and a licensed image processing system. An alter-
native solution was offered to Premier Evolvics by Lucid Imaging, a leading

Kalypso 023-USB

. . .. . . ) > o Rugged 1/3” CMOS camera
supplier of machine vision solutions in the Indian market and Allied Vision Tech- for machine vision

nologies' distribution partner in India. The package included the migration from
an analog to a digital interface and the replacement of the licensed image
processing software with an open-source based application. This was made possible by the unique Guppy digital cameras with
interlaced sensors from Allied Vision Technologies. incl. software KCC Kalypso

10 bit, 748 x 480 pixel, 55 dB,
operation range from -20°C to +80°C,
smallest housing 50 @ x 29 mm,

Allied Vision Technologies Inc.

Tel:. +1 978 225 2030 ¢ info@alliedvisiontec.com ¢ www.goavt.com ¢ www.alliedvisiontec.com Kappa opto-electronics GmbH

Germany | info@kappa.de | www.kappa.de

www.inspect-online.com realize visions
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Improved Measuring Accuracy of up to 50 pm

Nowadays, the production of tubes is shaped by narrowing tolerances. Aicon reacts to
this demand and launches the new camera-based 3D tube measuring system Tube-
Inspect HS. For measuring the
tubes, Tubelnspect HS uses 10
digital cameras with higher reso-
lution. Moreover a spatial refer-
ence point field made from glass,
being especially stable with re-
spect to shape and temperature,
is located in the measuring cell.
Thus the measuring system can
resort to reference points in dif-
ferent spatial planes, which
leads to a more precise mea-
surement of the tube geometries.
Also in terms of the software,
basic changes have been imple-
mented. Tubelnspect HS makes
use of Aicon’s new software version 4.5 that contributes to a higher measuring accu-
racy thanks to an improved algorithm.

IS

Inspect HS

Aicon 3D Systems GmbH
Tel.. +49 531 58 000 58 # info@aicon.de ® www.aicon.de

LED LIGHTING SYSTEMS FOR MACHINE VISION
Falcon LED Lighting Ltd. - Fasanweg 7 - 74254 Offenau
Web: www.falcon-led.de - Phone: 0(049) 7136 9686-0

Te CONNELCTION

has been made!

g Camera
Litile Link

A Intercon 1

ADivision of Nortech Systems

IEEE 1394
- Gig E A&R
SR oo )
- — A Intercon 1

A Division of Nortech Systems

(2 I 8) 828-3 I 5 7 Precision Cable Assemblies for the Machine Vision Industry

intercon@nortechsys.com ¢ www.intercon-1.com
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Laser Tracker Based Robotic Measuring Systems

The Leica Absolute Tracker can now be used in fully automated measuring sys-
tems. Measurement processes are from now on more time and cost efficient
than ever before. The process accuracy is no longer limited by the positioning
device. The unparalleled accuracies of the 6DoF Leica Absolute Tracker can
now be applied to any robotic positioning system turning it from an ordinary
robot into an incredibly accurate metrology device. With a Leica T-Scan
mounted on a robot or a Leica T-Mac equipped with a tactile or optical probe,
the Leica Absolute Tracker is the core of a completely automatic coordinate
measuring installation. Leica Automated Solutions also pave the way for Me-
trology Assisted Assembly. Work pieces can be processed automatically while
the exact position is monitored by the 6DoF tracker system.

Leica Geosystems AG o Tel. +41 62 7376 767
press.metrology@leica-geosystems.com  www.leica-geosystems.com

Tool to Screen for Swine Flu

Coherix has developed a product that will help federal officials, hospitals, schools,
airports and businesses screen for potential cases of swine flu. Coherix’s ThermalSen-
try can detect elevated
temperature levels in indi-  "2=es wzeazs s
viduals passing by at bor- = —
der crossings, airports,
and also can be used at
sporting events, hospitals,
factories and similar loca-
tions. The system is fast
and accurate to one quar-
ter of a degree. Originally
developed during the
SARS pandemic several
years ago, it is a high-ac- — = =
curacy, non-contact, body temperature monitoring system targeted at real-time de-
tection of influenza victims including swine flu. It remotely measures the skin tem-
perature of subjects at a distance of 5 to 10 m. All persons in the field of view are
monitored simultaneously so there is no need for people to line up in order to have
their temperature recorded. The tool consists of a special purpose, high-tech camera
connected to a computer.

SRl SaNE N

Coherix
Tel.: +1 734 761 8989 ¢ www.coherix.com

Line Scan Vision System

Cognex In-Sight 5604 line scan vision system com-
bines industrially rugged In-Sight hardware and
best-in-class vision tools with a high-speed, 1K line
scan imager. This eliminates the need for PC based
vision systems and separate line scan camera heads.
The line scan sensor used by In-Sight is much more
light-sensitive than the imagers used in most line
scan cameras. This reduces the cost and complexity
of the lighting and makes the system exceptionally
easy to integrate into space-constrained areas on
the manufacturing line. With support for hardware
and software encoders, it has the flexibility needed
to solve the image acquisition challenges across a
wide range of applications involving fast moving discrete parts on a conveyor, cylin-
drical parts or large parts.

Cognex Germany
Tel.: +49 721 66 39 252 ¢ info@cognex.de ® www.cognex.com

www.inspect-online.com
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In the Pole Position

Optical Measuring System Determines Geometry of a Differential Gear Casing

Students of the Vienna Technical University
autonomously developed a prototype of a
formula racing car. The TU's Institute of
Production Engineering assisted the team
in measuring a rear-axle differential gear
casing. A Nikon optical measuring system

determined the geometry.

The “TUW Racing” team, students of the
Vienna Technical University, has been
participating in the “Formula Student”
racing season since 2008. The teams tak-
ing part in the competition are develop-
ing prototypes of a formula racing car,
destined for the production of a thousand

TR OOR LN S TR bp Amwew e Tme 56 G e
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vehicles per year. At the end, the jury not
only assesses the speed of the racing car
but also features like acceleration, aero-
dynamics and the power-to-weight ratio.
Also, the students have to present a cost
plan and sales arguments.

245695
21.2425
55.1148 |

The user operates the measuring device by means of the Nexiv VMR Automeasure user interface

iR INspecT 6—7/2009

Lighter Differential

The students of the Vienna Technical Uni-
versity focused their development activi-
ties on optimizing the weight. The rear-
axle differential gear casing is made of
steel. The team’s idea was to substitute
this with a lighter material like alumi-
num for the casing. In order to produce
the differential, it had to be geometrically
measured, so that the geometrically given
gears could be used in the lighter differ-
ential, too. The Institute of Production as-
sisted the team by recording the dimen-
sions of the bores with the aid of a Nikon
optical measuring system.

Optically Recorded

The measuring system (Nexiv VMR-3020)
has a wide work space, so that even large
components like the differential can be
measured. The device uses transmitted
light and allows very fine increments in
adding incident light. An outer and an in-
ner ring light will give the user optimally
adjustable lighting conditions. Operation
of the device during measuring is carried
out via the Nexiv VMR Automeasure soft-

www.inspect-online.com
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The steel structure of the differ-
ential gear casing is replaced by
aluminum, thereby reducing the
weight of the racing car

ware. A teach-in method was
used to establish the sequence
of measuring: The coordinate
zero was positioned in the
central bore, the seat of the
rear axle. The diameter of the
differential and the position
of the five circumferential
bores were determined by the
Profil Pitch Vector software,
the scanning of the profile be-
ing done with a distance-be-
tween-points of 0.5 mm.

Differential Casing Race-
tested

The data from the software
were finally exported into an
Excel spreadsheet and the
measuring report was estab-
lished. With this, the students

A The differential casing is meas-
ured by the optical measuring
system Nexiv VMR-3020, with the
objective of substituting a differ-
ent material for the casing

of the TUW Racing Team were
able to produce the casing
from aluminum. During the
2008 season, the component
already saw its employment
in three races, in Silverstone,
England, on the German
Hockenheimring and in Fio-
rano, Italy. And the weight op-
timization attained found its
reward: In the first year of
participation, already, the
team was awarded a cup in
the category of “Best Engi-
neered Car”.

» Authors

Falko Puschitz, Assistant at the Institute of Production Engineering of the

Vienna Technical University

Prof. Dr. Friedrich Bleicher, Professor at the Institute of Production
Engineering, Director of the Production Engineering Laboratory of the

Vienna Technical University

» Contact

Nikon GmbH, Duesseldorf, Germany

Microscopy/Optical Metrology

Tel.: +49 211 9414 220 - Fax: +49 211 9414 322
mikroskope.messtechnik@nikon.de - www.nikoninstruments.eu

Vienna Technical University, Austria
Institute of Production Engineering
www.ift.at
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Piezo - Nano - Positioning

Prazise, dynamisch,
hochauflésend

PIHera® — extrem schnelle
und kompakte Nanostell-
tische

H Auflésung <1 nm
M x, xy, z, xyz-Versionen
W 0,02 % Positioniergenauigkeit
W Direktmetrologie
mit Kapazitivsensoren

PiezoMove® - hochpriazise
Piezoaktoren mit grof3en
Stellwegen

M Stellwege bis zu 480 ym

H 0,2 nm Auflésung
M geringe Abmessung

Parallelkinematik mit
geringer Bauhohe und
schneller Ansprechzeit

Ml Bis zu 6 Achsen

M Parallelkinematik

W Kapazitive Sensoren
B Hochste Prazision

Prazise, dynamisch, hochauflésend — Ob Standardprodukt
oder speziell auf lhre Anforderungen malR3geschneiderte
Losung. Extreme Prazision, hochste Auflésungen und
beste Qualitat stecken serienméfig in unseren Produkten.
Hinzu kommen beste Beratung einzigartiges Spezial-
wissen und erstklassiger Service. Eben Alles in Allem.

Erfahren Sie mehr: LASER Miinchen, Halle B1 - Stand 457

Physik Instrumente (Pl) GmbH & Co.KG - Tel. 0721 4846-0

Wir 6ffnen Nanowelten_ | _www.pi.ws
|
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Continuing on the Road
to Success

Control 2009 - First Impressions and New Products

Nobody dared forecast the number of visitors to expect at this year’s Control show — the
uncertainty resulting from the economic crisis is too high. However, also in 2009 the Control
was able to demonstrate why it is considered the leading trade show in the field of quality
control. About 19,000 visitors did come to Stuttgart between May 5th to May 8th, with
exhibitors praising the high technical level of their contacts. Following, the reader will find a

selection of new products presented in Stuttgart, as well as a few snapshots directly from

the show.

Toshiba Teli’s CleverDragon (mar-
keted by Framos) offers a mono-
chrome CMOS chip (sensor size 24.6
x 18.5 millimeters) with 4,096 x
3,072 active pixels at a pixel size of 6
x 6 pym, delivering 25 images per sec-
ond at full resolution. “The image
rate can be increased even more by
selecting certain regions-of-interest
(ROD); up to 48,662 fps are possible
when selecting isolated image lines
with a 10-bit data depth,” as Susanne
Rehrl tells us.

www. framos.de

The IVS-400 industrial vibrometer
by Polytec allows contact-free test-
ing of components during produc-
tion with respect to their compliance
with oscillation threshold values.
Thanks to the new filtering technol-
ogy called Despec, measuring can be
done on practically every technical
surface. Says Dr. Heinrich Steger:
“By directly measuring structure-
borne sound, there is no need to iso-
late noise in the test bench.”

www.polytec.com

INspecT 6—7/2009

For 40 years, Physic Instrumente
(PI) has been developing and manu-
facturing standard and OEM prod-
ucts with piezo or motor drives for
the micro and nano positioning tech-
nology. In Stuttgart, the company
presented the M-900KOPS position-
ing unit for 2D scans with high pre-
cision and speed, as well as a
number of hexapods and piezo mo-
tors.

WWW.PI.WS

Heat flow thermography makes non-
destructive characterizing of joinings
possible. Any mechanically sound
welding seam has a good heat con-
ducting capacity, while material de-
fects disturb heat flow. Very fast in-
frared cameras like those supplied by
Thermosensorik are able to measure
a disturbed heat flow with imaging.
Says Dr.-Ing. Christoph Dottinger:
“In contrast to destructive testing,
heat flow thermography allows a
100 % manufacturing control.”

www. thermosensorik.de

www.inspect-online.com
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In order to be able to supply tele-
centric lenses also for cost-intensive
applications Sill Optics has devel-
oped a new series of lenses, com-
prising at first four lenses. Says
Wiebke Marzahn: “The lenses are of
identical outer length, ensuring in-
terchangeability of the lenses.”

www.silloptics.de

The confocal laser scanning micro-
scope Lext OLS4000 by Olympus
Germany allows contact-free rough-
ness measurements of surfaces and
measuring of almost perpendicular
steep flanks. “High-speed MEMS al-
low a resolution which reduces the
time required to produce a 3D im-
age by half,” is how Markus Fabich
describes a further advantage of the
system.

www.olympus.de

For the first time, Hommel-Etamic
showed their interior inspection sen-
sor IPS 100, which allows a 360°
round view and which is suitable for
inspecting diameters of 75-110 mm
at any bore depth. Says Thomas
Haupt: “Thanks to the high scan rate
of the ring-shaped sensor, the scan-
ning sensor can be moved very fast,
resulting in short test cycles.”

www.hommel-etamic.com

The modular InfiniteFocus sensor
concept by Alicona Imaging allows
the integration of high-resolution
measuring procedures into produc-
tion in various ways. Explains Dr.
Stefan Scherer: “Depending on re-
quirements, you may choose be-
tween implementation as a fixed
mounted sensor, or as a robot-sup-
ported measuring system.”

wwwi.alicona.com

by
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Keyence with their VW-6000 pre-
sented a new movement analysis
digital microscope. Martin Miiller is
convinced that with the VW-6000
model “a completely new micro-
scope has been created that offers
possibilities up to now unheard of
for the enlarged imaging of fast
movements.” The device makes
high-speed imaging of up to 24,000
frames per second possible.

www.keyence.de

Baumer presented as their highlight
of the fair the TZGO1 digital 3D cam-
era with TOF (Time Of Flight) sen-
sors. “The advantage lies in the fast
three-dimensional registering of ob-
jects with indication of their respec-
tive dimensions and spatial orienta-
tion,” says Jens Wober. Possible
fields of application of the camera
are conveying and logistics.

WwWw.baumergroup.com
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Yxlon, with its process called Y.HDR-
Inspect, is promising a new dimen-
sion in x-ray inspection. HDR stand
for high dynamic radioscopy, em-
ploying a special filter delivering a
low-noise live image that makes the
object appear “as if made of glass”.
Says Dominik Schlésser: “HDR
makes it possible to recognize all de-
fects at a glance.” There is no longer
a need to continuously adapt x-ray
parameters to thin or thick areas of
the object to be inspected.

www.yxlon.com

NET New Electronic Technology
presented their program of high-
resolution megapixel CMOS cam-
eras, black-and-white and color
cameras with analog interfaces, as
well as the necessary equipment of
lenses and LED lighting systems. As-
sures Christian Merten, “our prod-
ucts cover all requirements to suc-
cessfully master imaging tasks in
every industrial application.”

www.net-gmbh.com

The new DHM (digital holographic
microscope) presented by Schaefer
Technology is a 3D real-time micro-
scope. It is able to carry out up to 300
topographical measurements per
second at a resolution in the nanom-
eter range,” as Dr. Marcus Weth ex-
plains. Such speeds result from the
simultaneous registering of phase
and intensity information in a digital
hologram.

www.schaefer-tec.com

The Werth Video Check by Werth
Messtechnik allows high-precision
measuring, thus being the ideal base
for Renishaw’s SP80 passive scan-
ning system with integrated scales.
Says Thomas Heger: “On account of
its high-precision mechanism values
of tactile deviation of a few tenth of
um are possible with the suitable ba-
sic equipment.”

www.werthmesstechnik.de

www.inspect-online.com
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Nikon’s NeoScope JCM-5000 is a
very compact yet highly efficient ta-
ble REM, combining the advantages
of optical microscopes and tradi-
tional REM. Udo Schallenbach:
“Handling is as simple as with a dig-
ital camera, but at the same time
producing high-resolution images of
persuasive enlargement and focal
depth.”

www.nikoninstruments.eu

GE Sensing & Inspection Technolo-
gies with its v/tome/x L 300 intro-
duces a new CT system which is
equally suited for 2D/3D inspection
as well as for precise dimensional
measurements on components. Ex-
plains Dr. Oliver Brunke: “For the
first time recognition of detail down
to 1 pm for a 300-kV x-ray tube has
been reached.”

www.gesensinginspection.com

www.inspect-online.com

Very small and simple to operate, that
is the PI Thermal Imager with USB
2.0 interface for online applications
by Optris. Torsten Czech on the ad-
vantages of the thermography sys-
tem: “The user will find high preci-
sion in a temperature range of
-20-900°C, together with an excellent
thermal sensitivity (NETD) of 0.08 K.”

www.optris.de

Micro-Epsilon presented their sen-
sor system for interior-wall inspec-
tion of bores. The rotating sensor
can inspect diameter, roundness,
concentricity and straightness of
bores. Martin Kucera explains that
“the miniaturized confocal sensor
can be used even for bore diameters
from 4 mm upwards.”

www.micro-epsilon.de
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Camera Line Now Available with USB Interface

The new USB 2.0 based cameras from Jenoptik in the ProgRes CMOS and CCD re-
search camera line have been optimized according to customer wishes. The CMOS
camera models ProgRes CT1, CT3 and
CT5 are now equipped with USB inter-
face. With an extended resolution up
to 5 Megapixel and a live frame rate
up to 20 fps the new USB camera of
the CMOS line delivers faster high res-
olution with excellent image results.
New in the ProgRes CCD research se-
ries are the USB models ProgRes CS
and MS. These extraordinary and very
sensitive cameras perform high sensi-
tive imaging with up to 50 fps in full resolution (CCIR/PAL). One can also get the
ProgRes CF and MF cameras now with USB interface with faster live imaging in
SXGA resolution with 15 fps.

Jenoptik Laser, Optik, Systeme GmbH
Tel.: +49 3641 65 3083 e progres@jenoptik.com ® www.jenoptik-los.com

Easy to Use — Maximum Flexibility

In the world of 3D measuring arms, the Romer Infinite 2.0 sets new standards in er-
gonomics and accuracy. Patented rotational axes for infinite rotation, fast probe
changing, WiFi communication and a high-performance battery
ensure unlimited mobility and the highest degree of
flexibility. Due to the scuff-proof carbon fiber
tubes, the portable CMM easily deliv-
ers reliable measurement results
even under difficult environmen-
tal conditions on the shop floor.
The Romer Infinite 2.0 is also
available as premium version Infinite
2.0 Plus. This top-of-the-line model’s volu-
metric accuracy and point reproducibility are unique.
Equipped with Perceptron’s V4i or V5 laser scanner, it qual-
ifies for demanding reverse engineering applications.

Romer
Tel.: +33 254 864 086 * www.romer.com ® www.hexagonmetrology.com

Innovative LED Illlumination Modules

Leica Microsystems is presenting its innovative LED illumination modules for stereo-
microscopes, which offer optimum illumination even for difficult material samples.
Thanks to modern LED technol-
ogy, operating costs are signifi-
cantly lower than for conven-
tional halogen illumination.
With its practically vertical illu-
mination light path, the Leica
LED3000 NVI solves even chal-
lenging illumination applica-
tions such as samples with in-
dentations and drill holes not
accessible using standard light-
ing components. The Leica
LED5000 CXI (coaxial illumination) provides excellent detailed illumination of flat,
highly reflecting surfaces such as wafers or polished metal samples, and substan-
tially enhances contrast. Both illumination modules can be optimally combined with
Leica stereomicroscopes for routine applications.

Leica Microsystems GmbH
Tel.: +49 6441 29 0 » info@leica-microsystems.com ® wiww.leica-microsystems.com
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New Optical Metrology Instrument

—

Olympus has introduced the Lext OLS4000, the latest version of the highly successful
Lext confocal laser scanning microscope metrology system. The OLS4000 brings a
number of additional features and enhanced functionality, including near-vertical
slope capabilities, larger optical zoom and navigation overview window. The new
software also brings even the most complex of processes within easy reach of a
broader range of users, with the use of different user interface sheets for the main
tasks — acquisition, analysis and reporting. As well as these internal functional im-
provements, the whole system has a sleeker look and now only requires a single con-
trol unit. The system not only matches the challenges of the measurement laboratory,
but also leads the way in establishing optical technology as the most flexible mea-
surement systems available.

Olympus Life Science Europa GmbH ® Tel.; +49402 37 73 0
microscopy@olympus-europa.com ® WWw.microscopy.olympus.eu

Video Gallery Demonstrates Applications

Specialized Imaging has announced a major expansion of their online video
gallery. Located at www.specialised-imaging.com/video.htm, Specialized Imag-
ing have assembled a selection of video files to demonstrate the growing array
of applications that benefit from their ultra-high speed, high resolution imag-
ing systems. Using data provided by customers around the world, videos are
available demonstrating ultra-high speed applications including aeroballistic
studies, automotive lean-burn technology development, crack propagation,
detonics, plasma injection, space probe flight characterization and sports sci-
ence.

Specialised Imaging Ltd. e Tel.: +44 1442 827 728
info@specialised-imaging.com ® www.specialised-imaging.com

Adapts to the Measurement
Task

The new optoNCDT1402 laser sensor from
Micro-Epsilon replaces the company's pre-
vious optoNCDT 1401 product. The new
sensor provides improved performance
and extreme flexibility. This flexibility comes
from a brand new teach-in function, which
can be used to limit or change the mea-
suring range for each application. In this
way, both the resolution and the linearity
of the sensor in the pre-set measuring
range can be significantly improved. This is of particular benefit in applications where
only a small measuring range but high performance is required. The flexibility of the
system is further enhanced by an integrated swiveling cable connector, which can be
used to change the direction of the cable output to suit the individual application. By
utilizing a CMOS sensor, the optoNCDT 1402 has an increased measuring rate of
1.5 kHz making it suitable for rapid processes.

Micro-Epsilon Messtechnik GmbH
Tel.. +49 8542 168 0 ¢ info@micro-epsilon.com  www.micro-epsilon.com

www.inspect-online.com
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Outstanding Resolution and Color Quality
Olympus has introduced the new SC30 easy-to-use color camera for high quality mi-
croscopy imaging. With superior resolution and quality, outstanding color repro-
duction is ensured. Suitable for use in both material and life science applica-
tions, this camera is designed to capture fast frame rates and has an excellent
cost-to-performance ratio. This makes it an ideal introductory model for any
applications requiring digital image acquisition. With a native resolution of
2048 x 1532 pixels and multiple binning modes (2x, 3x, and 4x), the SC30
camera is able to achieve high levels of sensitivity and fast frame rates during
live cell imaging. Using the 4x binning mode, 49 frames per second (fps) can be

captured at a resolution of 508 x 384 pixels.

Olympus Life Science Europa GmbH ® Tel.: +49402 37 73 0
microscopy@olympus-europa.com ® Www.microscopy.olympus.eu

Point Cloud Processing Software

Wilcox Associates announces the immediate availability of PC-DMIS Reshaper software. PC-DMIS Reshaper is a
comprehensive 3D point-cloud processing program that can be used to collect or import large quantities of three
dimensional point data for manipulation and processing for down-
stream processes such as CAD modeling, Computer Aided Manu-
facturing (CAM) or rapid prototyping. Data collection can be ac-
complished either via a “live” direct connection to a digitizing
device, such as a Romer portable measuring arm with a laser scan-
ner, or via import from more than a dozen 3D data file formats.
Point clouds, which can be imported with no file size limitations,
can be cleaned, merged, and edited from the user interface, and =
then rapidly converted into a polygon mesh model.

Hexagon Metrology
Tel.: +44 20 8600 7230 » www.hexagonmetrology.com  www.wilcoxassoc.com

New NIR Cameras with GigE

With the new monochrome MV1-D1312-40-GB and MV1-D13121-40-GB cameras, with Gigabit Ethernet
interface, Photonfocus is introducing two new CMOS cameras, based on the newly developed third genera-
tion CMOS imagers A1312 and A1312I from Photonfocus. The new CMOS imager A1312I was specially de-
veloped for NIR applications up to 1,100 nm. The MV1-D1312 cameras provide a high dynamic range of up
to 120 dB with the well known LinLog technology patented by Photonfocus. The new cameras are equipped
with all standard features needed for common applications whilst offering an outstanding image quality. The
A1312limage sensor series is designed and fabricated in a 0.35 pm CMOS technology optimized for image
sensors to achieve an outstanding sensitivity and quantum efficiency.

Photonfocus AG
Tel.: +41 55 451 00 00  sales@photonfocus.com ® www.photonfocus.com

The New Dimension in X-ray Inspection

With Y.HDR-Inspect, Yxlon is presenting its new standard solution for digital image generation in visual X-ray in-
spection. This solution is going to find wide-ranging fields for deployment, above all in the aviation, aerospace and
automotive industries, as well as in foundry casting. Yxlon uses the abbreviation HDR for its procedure involving
“highly dynamic radioscopy” . A special filter is used here to generate a live image on which the irradiated inspec-
tion item seems to be “made of glass”. When the operator moves the inspection item within the beam while being
X-rayed, statements regarding the spatial position of a flaw in the inspection item and its three-dimensional char-
acteristics can be made quickly and with assurance. Above and beyond that, flaws in an inspection item's various

material thicknesses can be detected and localized using this solution, but without having to continuously adjust
the X-ray parameters.

Yxlon International GmbH
Tel.: +49 40 52729 o yxlon@hbg.yxlon.com  www.yxlon.com

www.inspect-online.com

High-Performance
Digital Cameras

15 years of experience
and more than
15,000 cameras
in world wide use

Cooled CCD
up to 16 bit

High Speed
CMOsS

Infrared

LWIR (8 - 14 )

Available digital outputs:
- RS 644 (LVDS)
+ CameraLink
+ |EEE1394 (FireWire)
» GigE (Gigabit Ethernet)

VDS Vosskuhler

Phone: +49 541 80084-0
E-Mail: vds@vdsvossk.de

www.vdsvossk.de
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INSPECT: Dr. Geffe, your company Vision &
Control is considered to be one of the pio-
neers in the area of optics and illumination
technologies for machine vision. What are the
roots of this company focus?

Dr. J. Geffe: Our roots date back to 1991,
when Vision & Control unveiled LEDs for
illumination systems. In 1993, we intro-
duced the principle of telecentric imag-
ing and illumination for industrial image
processing.

Innovative employees and close collabora-
tion with university and vocational schools
in Thueringen continue to be the corner-
stone of such innovations. The excellent
practically-oriented education offered at
the University of Ilmenau and at our uni-
versities of cooperative education in Eise-
nach and Gera exemplify this synergy.

How do you see the impact of illumination on
the total performance of a vision system?

Dr. J. Geffe: I believe that up to 60% of
the success of Machine Vision solutions is
linked to the robustness and capacity of
the light sources used.

The goal of our work has always been to
develop robust illumination systems that
are not only fit for industrial applica-
tions, but also allow the user to achieve
100 % reproducibility of analysis results
through the interaction of illumination
and optics. Every industrial installation
must meet this criterion as a measure of
quality, not price. It is in this context that
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our Vicolux system has made a signifi-
cant contribution to the illumination
components group.

Industrial customers of Vision & Control
solutions can choose the light sources
they require from a wide variety of stan-
dard products. Our Vision Academy in
Erfurt, for example, shows how to com-
bine effective contrasts with long-term
stability. Potential users should, in any
case, know that suitable illumination sys-
tems are available for any situation imag-
inable, regardless of the complexity or
difficulty involved.

You made use of LED elements for machine
vision as early as the mid 1990s. Have there
any significant improvements taken place
afterwards at all?

Dr. J. Geffe: Light sources have indeed
become considerably more advanced in
the last few years, whereby Vision & Con-
trol was among the leaders in developing
innovative illumination systems for inte-
rior applications. Our knowledge of LED
illumination technology is profound, ha-
ving introduced it back in 1991. Since
then, light output has increased by over
200%. Needless to say, LED technology
will continue to evolve and lead to additi-
onal growth in this area.

What is your view on the future development
for optics and illumination technologies?
What are the upcoming trends? What are your
plans?

Interview with Dr. Juergen Geffe,
Managing Director of Vision & Control

Dr. J. Geffe: The seemingly unlimited
number of possibilities currently poses
the greatest challenge. The wide variety
of control options and the possibility of
wide input power supply ranges, thermal
temperature management, and freely de-
finable brightness control with respect to
time and location by way of line illumina-
tions of up to 2 m in length, for example,
further increase the range of applica-
tions possible in each sector by including
areas no one has thought of yet. German
ingenuity thus continues to be in de-
mand.

Vision & Control is capable of quickly and
economically developing made-to-order
optical and illumination components for
OEM customers and manufacturing them
in Germany using state-of-the-art tech-
nology. Our list of references already
speaks for itself.

Vision & Control, founded by yourself, is
today a very successful company in the ma-
chine vision industry. What is your formula for
success? Would you encourage young people
to start-up a vision company in these times
today?

Dr. J. Geffe: Image processing will no
doubt continue to be a market with po-
tential. Although growth rates may not
be as high as they have been, all indica-
tions point to stable overall develop-
ment.

Our recipe for success has always been
rooted in innovation and trust as the key

www.inspect-online.com




ingredients for achieving productive col-
laboration in the company.

Founding a company in such a financially
challenging year is anything but easy.
However, great ideas always have a
chance to succeed.

Our group can help prepare individuals
for entering the market. Simply contact
myself or submit an application for an in-
ternship position or to complete a degree
dissertation. We will then determine what
possibilities are available and devise a
strategy for success together.
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» Contact
Dr. Jiirgen Geffe,

Managing Director Vision & Control
Vision & Control GmbH, Suhl, Germany

Tel.: +49 3681 7974 11
Fax: +49 3681 7974 44

www.vision-control.com
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VISION

DALSA Genie GigE cameras are compact, rugged and specifically
designed and priced to fit your application and budget.

> Active Resolution from 640 x 480 to 1600 x 1400
> Frame Rates of up to 300 fps

> Monochrome or Color

> Simplified setup with Sapera Essential software
> Industrial RJ-45 Connector

Discover the versatility of DALSA machine vision

DALSA offers a Genie camera model for nearly every application.
Download our new Genie Quick Reference Guide
www.dalsa.com/genie/ins6

B Genie™ cameras are fully compatible with DALSA’s
My  Sapera Essential Vision Software.
www.dalsa.com/mv




