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The UKIVA is always keen to showcase applications of vision that are different from the more traditional
manufacturing industries. There is a growing use of vision in transport applications, and here we highlight
its use for maintaining road and railway infrastructure. 

Vision can be used for road inspection and
surveying and for on-board and trackside railway
inspection. Cameras from the machine vision arena
such as area scan, line scan and thermal imaging
cameras all have a role to play in these applications.
However, operating conditions can be challenging
since cameras and imaging systems can be exposed
to extremes of weather, vibration and physical wear. 

Vehicle-mounted camera technology is already
in use in Germany to monitor and evaluate the
conditions of the country’s roads in order to plan
timely repairs and upgrades. A range of
different measuring vehicles can be used
to produce sequences of images of the
road conditions, linked to GPS positional
data. Views of the road from different
angles can be taken every few metres
and positions can be determined with an
accuracy of 0.5m. Systems can
document the road condition, the
roadway width, road marking, marginal
strips, crash barriers and pedestrian
tracks and can record roadside assets
such as road signs, traffic lights, street lamps, security barriers, etc.

Automated imaging techniques are also showing excellent
results in railway inspection. Forward facing cameras on a train

(driver’s eye view) can be used for assessing
signal visibility or for trackside asset recording

and mapping with good accuracy. Downward
facing cameras avoid the need to close the track

for checking ballast, or for missing clips, tie bars
or for inspecting points, saving both time and money. Roof-mounted
cameras provide information on pantograph and catenary
interactions, especially with regard to wear and contribute towards
design improvements and preventative maintenance. Thermal
cameras can check that trackside cabinet heaters or points heaters
are working, or locate hotspots generated by the breakdown of
insulators on the third rail. Cameras mounted on the bottom of the
train allow investigation of wheel-rail interfacing and the dynamics
of conductor shoe movement on conductor rails. Laser triangulation
techniques enable 3D measurement of rail gauge and assessment
of the profile of rail heads at high speeds. Cameras mounted in
troughs on the track can be used to evaluate brake shoe wear or to
examine the wheel profile for damage and wear which can also be
useful for predictive maintenance, since the wheels can damage the
rails and the rails can damage the wheels!

This is just a taster of what is possible using vision in the
transport industry – take a look inside this issue of ‘Vision in Action’
to see some more examples!

Crack in road referenced to aerial image

Camera positions for
railway inspection
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(area scan, monochrome)

Forward Facing Cameras
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3D Laser, Track
Profiling Camera

Trough Cameras
(area scan, monochrome)
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UKIVA members and the vision community as a whole,

frequently refer to vision as an ‘enabling’ technology.

For this reason, it is now much less common for vision

systems to be used in isolation – there is a very

noticeable shist towards some level of integration of vision into a process or a

piece of equipment. This fact is very evident in this issue of ‘Vision in Action’,

which I am delighted to see is featuring more application stories than ever

before. Applications are described from the automotive, food, pharmaceutical,

retail, security, semiconductor and transport industries and all involve

integration to a greater or lesser extent. In general, levels of integration are

rising because of the push towards automation in the manufacturing industries

coupled with the fact that it is easier technically and there has been a general

reduction in unit costs for vision components.

From individual components with a choice of inputs and outputs, external

triggers, industry standard data transfer protocols and easy to program

inspection sostware, to smart cameras where the result of an inspection can be

transferred over an Ethernet connection, the vision industry is now very much

geared towards lower cost integration. For complex integration projects there

are dedicated vision systems integrators who make a living out of making

integration work. However, the icing on the cake, as illustrated by one of our

application stories, is the fact that integration of vision with robots has become

much easier, and the availability of affordable 3D vision has opened up an even

greater range of applications.

Mark Williamson, UKIVA Chairman

UKIVA contacts: 

Christine Valdes 
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E: chris.valdes@ppma.co.uk
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34 Stafford Road
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E: bmh@btinternet.com
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ALRAD IMAGING www.alrad.co.uk

Versatile SWIR camera
The WiDy SWIR camera from
Alrad Imaging is an uncooled
near infrared camera. Specially
designed for R&D, quality areas
and laboratories, the camera
offers a Wide Dynamic Range,
CIF resolution, reliability and an
easy-to-use solution in NIR
imaging.  The camera makes
use of the NSC0803-SI
320x256 pixel InGaAs sensor operating from 900 nm up to 1700 nm.  It can be
triggered externally and features a simple USB 2.0 interface. It is delivered as a
turnkey package including camera, cables and the Windows-based MAGICView
sostware package allowing quick and easy integration into any vision or laboratory
environment. 

New lighting technology for machine vision 
A range of LED illumination devices featuring iBlueDrive technology from DCM
Sistemes is now available from Alrad Imaging. They have an active intelligent driver
which integrates all the advanced functions of a strobe controller into a single

device, to allow automatic switching between
continuous and strobe lighting. This means the LEDs
can be more compact, and operate without risk of
damage, while making the maximum power available
depending on the operating mode. Devices can be
operated in strobe mode just as easily as in
continuous mode. Lighting systems with iBlueDrive
technology automatically detect the input signal and
set the maximum input power according to the
operating mode. All operating parameters of the
LED, including temperature are monitored to protect
the device from damage. 

FRAMOS www.framos.co.uk

SMARTEK Giganetix cameras
The SMARTEK Vision series of
Giganetix GigE cameras available from
Framos has two new models designed
for use in restricted spaces. 

The Giganetix S90 feature an
angled lens holder which has the
optical axis and the cable socket
angled at 90° to each other to create
more space for the camera and lens
in confined industrial machinery. The
S90 is part of a series of 32 cameras,
all of which are now available in the
90˚ variant.

A new board-level camera offers device manufacturers and system integrators
the freedom to integrate a fully compliant GigE Vision and Gen<i>Cam standard

camera system into machines with limited
space. This is achieved by the use of a
remote sensor head, single mainboard
and Power over Ethernet (PoE) capability.
Camera geometry and functionality,
including the integrated control interface
can be customised with short
development and delivery times and all at
an attractive cost level.
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MEMBERS NEWS
Editorial material provided in this section is provided by UKIVA
Members. The UK Industrial Vision Association does not take any
responsibility for the accuracy of any statements.

Stemmer Imaging wins
UKIVA vision award

Congratulations go to Stemmer Imaging for
winning the UKIVA award for ‘Most Innovative
Machine Vision Project’ 2013 for its work in the
development of the imaging system for the C-Cell
bread & baked product quality assessment system
manufactured by Calibre Control International Ltd.
The independent panel of judges was looking for
an application that increased productivity while
also considering design, safety and creativity. The
award was given to Stemmer Imaging for ‘not only
picking up an existing project, but completely
overhauling it, thanks to a depth of understanding
of the particular application’. 

Now in its second year, the award is open to all
vision equipment suppliers, system integrators or
end users that have contributed to an innovative
vision system. The Association was delighted to see
that the award attracted an increased number of
entries compared to 2012, both from UKIVA
members and non-members. The other finalists for
the award were Autocoding Systems, Olmec-UK
and Scandinavian MV.

UKIVA to collate UK
vision statistics 

The Association is planning to produce statistics on
the sale of vision components and systems in the
UK. 
A quarterly survey will be carried out with UKIVA
members to collect and collate data on the
number of units sold in the following categories:
smart cameras/sensors, code readers, compact
vision systems, PC-based vision systems, machine
vision cameras, 3D systems and systems deployed
to end users. UKIVA Chairman, Mark Williamson,
said: “Although a number of surveys are conducted
periodically about the state of the machine vision
market in different regions, there is no reliable data
that relates to the UK vision market alone. In order
to address this situation, and to offer UKIVA
members yet another benefit of membership,
UKIVA is planning to address this omission.” 

WiDy SWIR Camera

Ringlight with iBlueDrive
technology

Smartek Giganetix S90 camera

Smartek Giganetix board level camera
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MATROX IMAGING www.matrox.com

Industrial imaging computer announced 
The Matrox 4Sight GPm industrial computer from Matrox Imaging is purpose-built
for machine vision on the factory floor. Matrox 4Sight GPm features a fanless design
that reduces maintenance costs and downtime by eliminating the need to clean or
replace an air filter, or replace a worn out fan. The system is equipped with four
Gigabit Ethernet and four SuperSpeed USB ports for connecting to the full range of
available GigE Vision® and USB3 Vision® cameras. The Gigabit Ethernet ports
support Power-over-Ethernet (PoE) to streamline cabling. 

Matrox 4Sight GPm comes pre-loaded with Microsost® Windows® Embedded
Standard 7. Applications are created using standard Microsost® development tools
and the Matrox Imaging Library, a comprehensive collection of tools for developing
machine vision and medical imaging applications.

METTLER-TOLEDO www.mt.com

Vision inspection white paper 
for food safety
A new white paper from Mettler Toledo entitled 'Vision Inspection - Now Vital for
Food Safety' highlights the benefits of implementing a food safety programme.
Incorrect product labelling and defective packaging jeopardises consumer safety
and brand reputation. Vision inspection offers food manufacturers an effective
method of safeguarding product quality as part of a proactive food safety
programme. The white paper outlines the various European and International
legislation manufacturers must meet to ensure certification of an effective
programme. It also discusses seven essential food safety markings which enhance
product traceability should a contaminated product be discovered in the supply
chain. The white paper can be requested on line at the Mettler Toledo website.

MULTIPIX www.multipix.com

360° optics see the whole object – 
inside and out!
Multipix has launched the 360° Polyview lenses from Opto Engineering which
provide 8 different views of the side and top surfaces of an object. A wide
perspective angle (45°) makes these components suitable for the inspection of the
side features of an object (i.e. the threads of a screw or a nut) otherwise impossible
to image with a single camera. Both the external walls of an object and its top can
be imaged at the same time. Internal surfaces of holed objects can be completely
inspected from the outside.

A combined view of the internal and external surfaces is possible and an image
displaying both the inner walls and the bottom of a cavity can be obtained. In
addition to these unique features, Polyview optics also give a very high image
resolution and very good image brightness.

New Datalogic A&T smart camera series
Datalogic’s new A30 and T4x smart cameras are available from Multipix Imaging.
Combining rugged and versatile hardware with Datalogic’s award winning Impact
Sostware Suite, the A30 and T4x series are particularly well suited for inspection
applications in industries such as pharmaceutical and food & beverage.

The A30 and T4x Series smart cameras feature high quality CCD imagers and
exceptionally fast DSP processors, all sealed in an industrial hardened IP67
enclosure. The cameras offer resolution from VGA up to 5MP, Gbit Ethernet, built-
in discrete I/Os and a serial interface.
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4Sight GPm industrial imaging computer

Vision Food Safety
white paper

360 view of a nut

Datalogic A&T Series smart cameras

For information about courses and job vacancies 
look on the relevant pages at

www.ukiva.org

Vision Inspection
Now Vital For Food Safety
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OLMEC-UK www.olmec-uk.com

First Quality Station vision inspection
system installed
Olmec-UK has installed the
first Quality Station vision
system at a leading healthcare
product manufacturer. The
system is being used to
inspect a range of plastic and
glass bottles and cylindrical
containers. It checks for the
presence, height and angle of
bottle caps and to make sure
that they are securely located.
Fill levels are also checked for
transparent bottles.  

Each Quality Station is
equipped with the appropriate
illumination, camera, control
sostware and reject and
failsafe mechanisms for the
particular application. This
system is equipped with
infrared illumination and the
camera height is adjustable to
handle different products and bottle sizes. In addition, for this application,
two control consoles were supplied. One is used for setting up different
operating recipes and the other displays the recipes themselves,
highlighting the versatility of the system. Thirteen operating recipes were
set up initially and statistics are available for batch runs to provide reasons
for any product rejections.

OMRON www.omron.co.uk

New vision sensor for image inspection
and code verification 
Omron has launched the FQ2 vision sensor which combines the camera,
lens and lighting in a single compact package, complete with image
processing capability, eliminating the need for a separate controller. The
compact size and all-in-one design makes the sensor simple to mount and
ideal for use in confined spaces. The FQ2 supports all of Omron’s
inspection algorithms, including shape search, colour inspection, OCR, code
reading and verification. Omron’s Shape Search II algorithm achieves high
speed, highly reliable detection of position and 360° angle even if the
objects are overlapping. In addition it can detect up to 32 objects in the
same image, enabling high speed inspection of groups of items.

Models are available with resolutions from 360,000 pixels up to 1.3
million pixels. The FQ2 can make up to 32 simultaneous measurements,
checking more than 5000 pieces per minute. Since the sensor can
measure angles of rotation and other positional information, it can also be
used for positioning applications.

Quality Station

FQ2 vision sensor
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RNA Automation www.rnaautomation.com

New quick release feeder
RNA’s unique Quick Release Feeder (QRF) has been designed to provide a low cost
option for machinery needing rapid changeover between products, or where regular
cleaning is necessary. A number of RNA bowl models are specified with the quick
release feature, depending on the requirements of the application. The bowls are
available in 316 or 304 grade stainless steel.

Bowl feeders and centrifugal systems have been used in many applications to
feed components to a vision inspection system or specialised camera stations. Since
the changeover with the QRF involves only one drive system, the need to invest in
multiple bowl feeder drive units can be avoided. QRF can also be integrated with
other packaging and processing machinery for a wide variety of applications,
including bottle feeding, tablet inspection, pick and place assembly processes or
small batch run applications.

SICK (UK) www.sick.com/uk/en-uk

Simple smart vision sensor
SICK has developed a new vision sensor with dimension verification, position
detection and intelligent measurement capability that challenges 2D smart camera
performance. The Inspector PIM60 will support a wide range of high-speed quality
inspection, picking and assembly applications while still offering the ease-of-use and
attractive price of a vision sensor. The Inspector PIM60 has been designed for
machine builders and systems integrators, as well as customers in a wide range of
industry applications including FMCG & packaging, electronics and automotive parts
manufacture. The new measurement also supports automatic rejection of out of
specification products and provides feedback to improve the efficiency of a process.
It offers the capability to measure diameters, angles and variable distances.  Its new,
versatile measuring tools make it possible to verify dimensions and assess product
acceptability, with pass or fail verification. 

STEMMER IMAGING www.stemmer-imaging.co.uk

Improved speed for machine vision 
camera range
New high speed 2 Mpixel and 4 Mpixel CMOSIS monochrome sensors have been
added to the popular Genie TS range of industrial vision cameras to provide
extremely high sustained GigE Vision bandwidth. With Power over Ethernet for
reduced cable complexity, the Genie TS camera platform delivers the widest, most
powerful feature set available for GigE Vision cameras. Teledyne DALSA’s ‘Burst
Mode’ feature allows for high image capture rates with a true global shutter while
maintaining exceptional image quality. 

The Genie TS offers two image transfer schemes to make the most of the sensor
capabilities. In automatic mode, data is output to the PC as fast as the incoming
sensor data up to GigE speed. There is also a manual mode in which the Genie
supports a set of features to control the data coming out of the camera, allowing
flow control and buffering of a large sequence of images within the camera.

Miniature, lightweight USB industrial 
vision camera
Weighing 12 grams and around 23 x 26.5 x 21.5 mm in size with a robust
magnesium housing, the lightweight new uEYE XS industrial vision camera combines
high quality, 5 Mpixel colour imaging with a range of automatic functions normally
only found in digital cameras for the consumer market. The robust construction,
small size, USB 2.0 interface, Mini B USB 2.0 connector and integrated power supply
allow easy interfacing even into harsh industrial environments.

Automatic image control functions, including auto white balance, auto gain and
auto exposure time, are performed in the camera itself. This considerably reduces
demands on the CPU, while also enabling easy processing of images captured
independently of the PC system. With exposure compensation, backlight
compensation, photometry and anti-flicker function options, there is huge scope
for adapting the automatic image control, making the XS perfect for ATM, kiosk and
embedded systems as well as medical engineering, microscopy, and access control.

The XS offers a choice of seven image formats from 5 Mpixel (2592 x 1944) to
VGA. There is also a live video capability operating at 15 frames per second at full
5 Mpixel resolution. The comprehensive, well-proven IDS Sostware Suite including
drivers, tools and interfaces is supplied with the uEYE XS.

Quick Release Feeder

PIM60 vision sensor

uEYE XS USB camera

Genie TS
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Alrad Imaging is a prime UK distributor of vision products. Products include cameras and sensors, frame
grabbers, illumination, imaging sostware and sub system solutions for OEMs and system integrators.

Baumer is one of the leading global manufacturers of innovative image processing components and
offers an extensive product range of high quality industrial cameras and vision sensors.

ClearView Imaging is a supplier of vision components, including a wide range of cameras, frame
grabbers, sostware, embedded systems, smart cameras, vision processors, lighting and optics.

Cognex is the world's leading vision company, with over 150,000 systems delivered. We offer a
complete range of vision solutions, from smart cameras to powerful framegrabbers.

Framos is a specialist distributor of digital and electronic imaging devices and complete cameras. Both
area and linear CCD and CMOS devices are offered with full technical support for design and integration.

Imperx, Inc. was founded in 2001 by a seasoned team of senior executives with a proven track record in
developing advanced digital imaging products. Imperx designs, develops and manufactures state-of-the-
art imaging products for a variety of markets.

Lambda Photometrics distributes a broad range of machine vision products. These include fibre & LED
lighting, lens systems, cameras (CCD, linescan, smart CMOS), framegrabbers & sostware.

Leuze electronic ‘the sensor people’ are the experts for sensors. They also specialise in smart cameras
and identification products.

Matrox Imaging is a leading designer & manufacturer of PC-based hardware & sostware for machine
vision, image analysis & medical imaging drawing on an unparalleled 25 years of industry experience.

The wide range of products offered includes frame grabbers, cameras, lenses & imaging sostware
together with a highly experienced support service.

National Instruments manufactures hundreds of integrated sostware & hardware products, which are
used to replace &/or communicate with traditional instrumentation.

Omron Electronics manufactures a wide range of vision-based industrial solutions, ranging from cost
effective vision sensor products to high-end vision controller and camera products.

Scorpion Vision Ltd is the UK representative of Tordivel AS of Norway. Founded in January 2006, the
company has the remit to promote, advise and manage sales and support of Scorpion Vision Sostware.

IVP offers cameras for high-speed 3D machine vision for OEMs and vision integrators. IVP’s 3D
technology can replace or complement traditional 2D inspection. The outstanding performance is a
result of a proprietary CMOS sensor technology.

The premier UK machine vision components distributor providing leading vision technology, advice and
development services to OEMs, integrators and corporate customers.

Companies specialising in packaging, plastics, printing and paper, textiles, automotive, food and beverage,
semiconductor, wood, metals and mining, pharmaceutical, chemicals and building automation rely every
day on B & R know-how. We offer our customers a complete automation solution from one source.

FS Systems is a UK specialist in machine vision. Our product range covers, Vision & Control machine
vision components, and GenVis and RoboVis PC-based vision systems and vision training.

Loop Technology Ltd provides development and integration services for automated processes involving
machine vision systems and/or motion control systems. They produce automation systems for the
electronics, automotive, printing and packaging industries.

Olmec supply, install and integrate vision systems into existing, new and OEM machinery processes.

Panther Vision provides independent consultancy and bespoke product development and is interested in 
joint development opportunities.

RNA are specialists in the supply of parts handling and orientation equipment, including vision systems
and pick and place handling units.

Mettler-Toledo Ltd is one of the world's leading suppliers of weighing, checkweighing, metal detection, 
x-ray inspection and vision inspection systems.

Multivac UK is a wholly-owned subsidiary of Multivac Sepp Haggenmüller GmbH & Co, the world's
leading supplier of packaging machines.

Stein Solutions provide inspection and optical sorters.

UPM Conveyors provide complete automated conveyor & vision systems

Alrad Imaging
www.alrad.co.uk T 01635 30345

Baumer Ltd
www.baumer.com  T 01793 783839

ClearView Imaging Ltd
www.clearviewimaging.co.uk  T 01844 217270

Cognex UK Ltd
www.cognex.com  T 01327 856040

Framos Electronics Ltd.
www.framos.co.uk  T 01276 404 140

Imperx Incorporated
www.imperx.com  T +1 561 989 0006

Lambda Photometrics Ltd.
www.lambdaphoto.co.uk  T 01582 764334

Leuze electronic Ltd
www.leuze.co.uk  T 01480 408500

Matrox Imaging
www.matrox.com/imaging  T +1 514 822 6020

Multipix Imaging Ltd.
www.multipix.com  T 01730 233332

National Instruments UK Ltd.
www.ni.com/uk  T 01635 523545

Omron Electronics (UK) Ltd
www.omron.co.uk  T 01908 258 258

Scorpion Vision Ltd
www.scorpionvision.co.uk  T 01590 679 333

Sick (UK) Ltd
www.sick.co.uk
T 01727 831121

Stemmer Imaging
www.stemmer-imaging.co.uk  T 01252 780000

B & R Industrial Automation Ltd
www.br-automation.com  T: 01733 371320

FS Systems LLP
www.fssystems.co.uk  T 01933 625162

Loop Technology Ltd
www.looptechnology.com  T 01305 257108

OLMEC UK Ltd
www.olmec-uk.com  T 01652 631960

Panther Vision Ltd
www.panther-vision.co.uk  T 01252 713285

RNA Automation Ltd
www.rnaautomation.com  T 0121 749 2566

Mettler-Toledo Ltd
www.mt.com  T 0116 234 5095  

Multivac UK
www.multivac.co.uk  T 01793 425800

Stein Solutions Ltd
T 07787 568307

UPM Conveyors
www.upmconveyors.co.uk  T 01753 548801

VISION SYSTEM INTEGRATORS & CONSULTANTS

PROVIDERS OF SOLUTIONS THAT UTILISE MACHINE VISION

VISION TECHNOLOGY PROVIDERS
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ALRAD IMAGING www.alrad.co.uk

High resolution OLED and LCD inspection
Flat panel displays (FPDs) cover a growing number of technologies including OLEDs
(organic light emitting diodes) and LCDs (liquid crystal displays). These are used in
digital displays in devices such as television screens, computer monitors, portable
systems such as mobile phones, handheld games consoles and PDAs. LCDs are an
established technology whilst the OLED market is expected to increase rapidly as
the technology matures and manufacturing costs drop. New generations of FPDs
have high pixel densities requiring even higher resolution and sensitivity for quality
inspection. Full HD flat panel TVs have a resolution of 1,920 x 1,080 pixels. With 3
subpixels (red, green and blue) per pixel and corresponding transistors to turn them
on or off, this means inspection systems will need to inspect around six million
subpixels and the transistors.

Optical inspection is the most effective, efficient approach and Automated Optical
Inspection (AOI) systems are required to inspect very small defects to meet the FPD
industry’s zero-defect policies where no panel can be shipped with a visible defect.
Manufacturers are moving to 100% inspection of each panel aster every major
processing step. A variety of defects need to be imaged including particles or
pinholes, remains in the glass and assembly problems such as solder lead defects.
For this reason, very high resolution cameras such as ISVI’s IC-X29 camera from
Alrad Imaging, are being integrated into AOI systems by leading manufacturers.
These 29 Mpixel CCD cameras are available in monochrome and colour versions
and offer high sensitivity, high S/N and high dynamic range for these demanding
applications with true 8/10/12 bit data output via a CameraLink interface.

FRAMOS www.framos.co.uk

Precision welding through image processing
A fuel tank welding system from BF-Maschinen GmbH (Geretsried, Germany) meets
the highest requirements of the automotive industry, thanks to an optical stereo
image processing system from FRAMOS using a combination of digital cameras and
laser technology. The image processing system ensures optimum positioning of the
filling pipe and the tank during the welding process.

The challenge posed by this tank welding procedure results primarily from the
use of multi-layer plastics. Specific layers (ECOH layer/separating layer) must not be
damaged when melting both elements during the welding process.  In order to
ensure a reliable seal it is essential that the parts are accurately aligned. FRAMOS
has developed an active stereo system to optically check for tilt using a calibrated
combination of a high-grade industrial camera from SMARTEK Vision and a laser,
which projects a cross of light onto the respective flange surface. Deviations in the
parallel position of the surfaces to be welded (tilt) are measured and communicated
to the system control unit. The tolerance is extremely tight. In theory, both parts
and their respective deviations from the optimum could fall within permitted limits,
yet the total deviation could still produce an unacceptable quality fault. For this
reason, a large amount of intelligence has been packed into the system in order to
achieve the best possible results and at the same time leave control of the quality
parameters entirely in the hands of the customer.

Additional camera views further enhance the process. For each welding
procedure, images are taken of both the flange surfaces immediately aster being
heated as well as the welding bead aster joining the parts. In this way it is possible
to both view and review the welding process for each tank. By also making intelligent
use of the test camera for this purpose, only three cameras are required for each
welding station. At present, several systems are in use by customers and are helping
to reduce error rate and give higher precision production.  

MATROX (UK) www.matrox.com

Machine vision-based granule and 
powder inspection system 
JPS Imaging Limited (Durham, United Kingdom), with valuable technical support
and integration assistance from ClearView Imaging, (Matrox Imaging’s UK
distributor) has developed a high-precision machine vision system to inspect
granules and powders. These bulk materials are generally encapsulated, made into
tablets, or packaged into sachets by pharmaceutical companies. The system is also
used by food manufacturers to inspect raw materials, such as flour or sugar, prior
to mixing and processing.

APPLICATION ARTICLES

Wire bond defects

Laser projection on the
measured flange

Small defect
on granule
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The granules are continuously fed into a hopper and distributed in a
uniform thin layer onto two vibrating conveyor feeders. Each conveyor has
a set of six GigE Vision cameras continuously inspecting the granules for
defects. High intensity LED bar illuminators provide even illumination across
the width of the feeder. The cameras are controlled by three Matrox 4Sight
industrial computers each equipped with a Matrox Solios capture card. Each
4Sight system has four cameras connected and is able to simultaneously
capture and analyse each image in real time (i.e., within the frame rate of
the cameras at 30 frames/second). Simultaneous, real time capture and
analysis is performed on images of 1280 x 960 pixels and typical defect
sizes are 0.25 mm x 0.25 mm. The images are processed using the Matrox
Imaging Library image processing, measurement and blob analysis
modules. The inspection system can detect fibres and hairs down to 0.1 mm
by 2 mm long, black particles (e.g. insect parts, and plastics and solids) down to
0.2 mm by 0.2 mm, and bright or dark metallics down to 0.3 mm by 0.3 mm.
Any defects that are detected are automatically ejected via a slider
mechanism.  A local network links the vision system to a master PC system
which controls user input, live image, fault image and system set-ups.
Images of defects are automatically stored and can be uploaded onto the
factory network and can be viewed by the quality and other departments as
required. The JPS granule inspection system processes material at the rate
of 100 kg per hour for powders/granules with a density similar to that of
granulated sugar. The system has an efficiency of greater than 99% so false
reject material is negligible. 

MULTIPIX IMAGING                  www.multipix.com

Linescan cameras resolve 
transport applications
Multipix Imaging has been working with several companies that use linescan
cameras in the transport industry. In the railway industry they can be used
for inspection integrity of the railway lines and in the security industry for
inspecting the underside of vehicles.

Omnicom Engineering, York UK,  is using high-speed monochrome Basler
Sprint linescan cameras, running up to 140KHz line rate and providing
millimetre accuracy for inspecting the rails, the sleepers, the ballast levels
and so on. It would not be possible to inspect the rails at such speed or
accuracy without the use of linescan technology. The system represents a
technological revolution in railway inspection by combining high resolution
cameras and cutting-edge pattern recognition sostware to automate the
detection of track defects. The system improves both the quality and safety
of the process whilst saving huge amounts of time and money. It also means
that tracks do not have to be closed whilst they are being inspected.

In the security industry, linescan cameras are used in Chemring’s
VehicleScan system. A high integrity under vehicle surveillance system,
VehicleScan is used at airports, prisons, border control, and other high
security facilities to detect foreign objects such as explosives hidden under
vehicles. The system gives a complete scan of the underside of the vehicle
and provides a more thorough check compared with the traditional mirror
on a stick solution. The static system can be deployed on multiple lanes and
gives the most efficient method of clearing vehicles. Additional CCTV can be
linked into the system to give the security gate staff greater situational
awareness.

A mobile version is also available which has been used to protect high
profile events for many years and provides a temporary, rapidly deployed,
and easy to use under vehicle scanning system. It has been used to help
protect the Olympic Games, FIFA World Cup tournaments, Pan-American
Games, and G20 summits.
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OLMEC-UK                              www.olmec-uk.com

3D measurement for railway bearing 
quality control
Olmec UK has designed a turnkey laser height system for inspecting bearings used
in the railway industry. Using an LMI Gocator 3D smart camera, which includes an
integrated laser source and optics and provides on-board processing of 3D data,
the system measures the height of various bearings used in bogies in the rail
industry. The bearing consists of a number of different components and if any part
is missing the height of the bearing will differ from that which is expected.      

The Gocator 2050 sensor is mounted over the existing conveyor on the OE Line
and offers a field of view of 158 – 365mm and a measurement depth range of 
400 mm.  Bearings with a height range of 125 mm to 285 mm are measured to a
tolerance of +/- 1 mm. The system provides a simple recipe selection and sensor
management interface based on Olmec’s versatile, modular VP3 touch screen user
interface, complete with multi-layer security so that only authorized personnel can
allow adjustment of the sensor or measurement parameters. 

As the bearings travel down the conveyor they pass under the Gocator and
through the laser line, allowing the camera to record profile images and measure
the height of the finished product. If the height of the component is not within the
expected tolerances then the conveyor belt is stopped and an audible alarm raised
as well as an alarm displayed on the touch screen. The error must be acknowledged
to prove the message has been read and action taken before the conveyor can be
restarted. Statistics such as the number of parts processed, and pass and fail criteria
may be displayed on the touch screen as well as any other dimension/statistical
data output from the camera.

An integrated industrial PC is connected to the Gocator for management of the
overall system. The error handling and interfacing to the existing process is handled
using a Programmable Logic Controller. This monitors the health status of all the
components connected and, should an error occur, halt the conveyor from running
to ensure no faulty product can pass through for packing. A remote access capability
allows Olmec to support the system quickly and easily.
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PANTHER VISION www.panther-vision.co.uk

Computer vision set to make driving safer
Panther Vision is working with Innovative Vehicle Systems (IVS) to implement IVS
technology into a visual based collision warning aid for drivers. Road safety experts
suggest that in order to reduce the number of fatalities caused by driver error,
manufacturers need to develop intelligent vehicles capable of warning drivers of
impending collisions in time for them to take preventative action. Systems currently
available are both expensive and suffer from a lack of positive target identification
which results in false warnings to drivers. Once a user gets a few false alarms, they
tend to ignore them - which could prove fatal. All new systems must therefore have
an exceptionally low false alarm rate.

The Distanc---er™ system overcomes these problems by using a small camera
and tracking and locking onto the only standard sized object on the vehicle - the
number plate. It uses measurements from this and the height of the characters to
estimate the distance to the ‘target’ vehicle and to positively identify it as a vehicle.

The IVS concept could be fully integrated into a vehicle or developed as a ‘Sat-
Nav’ type package that can be attached to the windscreen. The package could also
include other functionality, such as satellite navigation or the ability to capture
driving characteristics (speed, gap to the next car, braking rate etc) and to record
imagery immediately prior to an accident. 

Panther Vision specialises in hard computer vision problems in real world
environments and has special skills in real time implementations. It has developed
and enhanced the technology to produce a prototype for IVS that operates at better
than 10hz, using a compact (10cm by 10cm) low compute power platform with a
small machine vision camera from Stemmer Imaging. The system operates to
beyond specification under all normal driving conditions including sun, cloud, very
heavy rain and spray, and even at night! The range of satisfactory detection is
dependent on the lens but a 25 mm lens gives excellent performance to around
60-70m. 

The implementation has not been fully optimised but has been parallelised in
multiple ways, both in terms of the algorithm structure and its implementation. IVS
is currently seeking investors/partners to commercialise the Distanc--er™ (patent
pending) technology. 

Further details can be found at www.innovativevehiclesystemsltd.com.

SCORPION VISION www.scorpionvision.co.uk

The icing on the cake
Decorating a cake by piping icing across it is a very labour intensive task and is
currently undertaken in commercial bakeries by teams of skilled cake decorators,
one cake at a time. This is a time consuming process, with potential problems
caused by human error and the real possibility of repetitive strain injury. Scorpion
Vision has been working with Mitsubishi and Quasar Automation to build a working
prototype of a robot for icing a cake. The system must accommodate potentially
unusual 3D shapes and the fact that no two cakes are identical in terms of how they
are baked or how they rise during the baking process. To achieve the required level
of automation requires a reliable, fast and dynamic 3D machine vision system to
guide the robot. 

The challenge with icing a cake with a robot is that the domed or uneven surface
is problematical. X and Y coordinates of the script can be sent to the robot to create
the writing but if the height of the cake is not allowed for, the icing process will fail
because there has to be an optimum distance between the cake surface and the
icing tool. The icing has a certain viscosity which means that it must be applied from
a fixed height - too high and the writing is sparse and stretched, too low and the
icing can seep out. There is also the chance for the icing unit to touch and score the
surface of the cake.

Using a Scorpion Vision 3D Stinger camera, Quasar has been able to
demonstrate a very reliable icing system. The camera is a stereo vision unit that
utilises a multi-beam laser. The laser beams illuminate the top of the cake, and the
vision sostware uses the laser lines to create a 3D model of the cake within a second,
generating a height map on the fly. Scorpion generates the coordinates for the text
to be written and sends a string of data which incorporates not only the X and Y
coordinates but also a height value for every point.  

Cake icing robot

A car travelling at 33mph is assessed as
being 9m ahead. The safe stopping distance
for this vehicle, driver and speed is 11m so

an amber warning has been issued 
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SICK (UK) www.sick.com/uk/en-uk

Vision give more efficient warehouse
management
JD Williams, a leading UK fashion and home goods retailer, has trialled the SICK
Inspector P30 vision camera on one of the hi-bay aisles at its distribution centre at
Shaw, near Oldham, with a view to replacing the existing laser-based recognition
systems as they need to be upgraded. This automated warehouse contains self-
standing racking for some 400,000 usable storage locations. The new vision system
enables the automated crane system to pick and place more quickly, saving typically
10 seconds per pick (potentially 15% extra picking cycles per hour).  

In the hi-bay storage facility, the 80 m high racking is accessed by automatically
operated and centrally-controlled cranes which run along each of 32 aisles.  Each
crane runs on a central rail along a 60 metre aisle at up to 3.5m/s and reaches
vertically on a chain drive from one metre from the floor to roof height. The goods,
packed in cardboard cartons (up to approximately 30 cm wide, 40 cm high and 62
cm deep) are stored on heavy plastic trays.  The trays, arranged in twos in each
opening, are picked and placed by the crane on either side of the aisle. The unique
position of every tray and barcode identified carton is recorded on the Warehouse
Management System and on the PLC which operates the system on each aisle, as
well as being backed up by the central server. The crane must align itself at high
speed to within 2 mm in two dimensions to prevent the engaging lugs from missing
the trays or even tipping them and spilling the goods. The racking is subject to
flexibility of movement, expansion and other stresses, so the system must also be
able to adjust itself with both macro and micro movements.  

The Inspector P30 vision camera features its own LED illumination and 'learns'
the exact shape and position of the original white markers on the racking for height
and horizontal positioning. As the crane moves into the position indicated by the
punched-in co-ordinates, the shape that the camera sees on the racking is
compared to the recorded shape and enables the final micro-adjustments to be
made prior to picking or placing the tray.

STEMMER IMAGING www.stemmer-imaging.co.uk

Baked product inspection
Crumb is a term that bakers use to define the inside of bread and other baked
products. By looking at the way the crumb cell structure is formed, and the shape
and size and colour of the cells, a baker can analyse the hydration, flour types, and
yeast amounts as well as how the dough was mixed and shaped. The shape and
crust can reveal how the bread was baked, flour types used, fermentation balance,
and moulding techniques. Image analysis is a powerful way of analysing crumb cell
distribution and the shape of bread products. 

Stemmer Imaging has redeveloped the imaging system for the C-Cell bread &
baked product quality assessment system manufactured by Calibre Control
International Ltd.

C-Cell produces images of crumb cell structure and distribution in baked
products such as breads, buns, pastries, cakes, snack foods, pizza and even extruded
products. Originally developed in prototype form by Campden BRI, C-Cell was
commercialised by Calibre Control International Ltd. When Campden BRI decided it
could no longer provide sostware support for the product, Stemmer Imaging not
only took over support for the code but also completely revised the machine vision
configuration used.

The images of the crumb cells show the number of cells, cell area and wall
thickness and any holes can be identified and quantified in relation to the cell
structure.  An image is analysed to provide 48 data values and 5 processed images
showing particular features of the sample. Cell distribution patterns can also be
identified and the data will reveal cell elongation, circulation and other volume
contours. The analysis requires high quality images to be produced reliably and
repeatably, with sufficient image contrast to allow the measurements to be made.
Data and images are saved to a database for subsequent review, data manipulation
and reporting. 

Stemmer Imaging transformed the image acquisition process within the C-Cell
instrument by using the popular GigE Vision imaging standard, improved
illumination and updated control code. This established a hardware independence
that removes the need to use a given component from any one supplier, while
providing the flexibility for future developments.

Look for UKIVA and several of its
members on Twitter.

http://twitter.com/ukiva

Accurate positioning
for the automatic
extending arms to

select an item on its
plastic tray

Measurement of bread cell elongation
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UPM CONVEYORS www.upmconveyors.co.uk

Automation brings rapid ROI
Intier Automotive in Redditch, manufacturers of automotive interior components,
selected UPM Conveyors Ltd to automate product handling from a bank of seven
large tonnage Injection Moulding machines.  Originally an operator was employed
on each machine to visually check and carry out secondary operations on the
moulded parts which would then be stacked in a stillage ready to be taken to the
assembly area via a pallet truck or fork list. By using vision systems interfaced to the
belt conveyors, efficiency was improved and labour costs reduced, leading to a pay
back time of only eight months against an investment of £150k.   

The UPM solution allowed a robot on each machine to feed the moulding onto a
belt conveyor located at high level which traverses to a main conveyor some 60
metres long for transporting to a central area. Here a vastly reduced number of
operators perform the same task that was previously carried out at each machine.
The system features a user friendly central PLC touch screen control programme.
Each robot interface includes the cycle time for the complete range of product
produced on each machine to eliminate any risk of collision on the main belt conveyor.

All aspects of manufacture are carried out by UPM including fabrication,
programming and control build allowing complete control of quality/inspection and
maintaining of delivery promises. Due to the success of this project UPM has since
installed additional belt conveyors to further extend the system.

Efford Park | Milford Road | Lymington | Hampshire | SO41 0JD
Tel:  +44 (0)1590 679333   Fax: +44 (0)870 622 4092

Machine Vision Software, Systems, Cameras and Components
@ScorpionWebShop

Compatible with industry standard motorised
lenses, these cameras are available with either
CMOS or CCD sensors and up to 5 megapixel
resolution. Camera drivers are compatible 
with Scorpion Vision Software and other
DirectShow compliant software and so can be
interfaced to most software applications
without additional work.

Cameras with an auto-iris function are ideal for variable light
conditions and are commonly used in CCTV and ITS applications.

Further details from www.autoiriscamera.co.uk

In stock and available from Scorpion Vision Ltd 
is the new range of GigE Vision cameras 
with Auto Iris Function.

Automation of product handling at Intier Automotive

Daily Industry Seminar Programme organised by UKIVA
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Some useful technical tips from UKIVA members:

Vision library or vision-specific IDE: 
Which is right for you? (Matrox)
Commercial machine vision sostware is currently classified along two lines: the
conventional vision library and the vision-specific integrated development
environment (IDE). Determining which sostware is right for your vision project
depends upon a variety of factors: ease-of-use, productivity, flexibility, performance,
completeness, and maintenance. This white paper uses these factors to contrast
the two sostware development approaches and clearly establish the merits and
drawbacks of each.  

http://www.matrox.com/imaging/en/press/white_papers/vision_
library_or_vision_ide_which_is_best

The benefits of the USB3 Vision
Standard (MultiPix Imaging)
See how USB3.0 cameras can be integrated into a system and who will benefit from
a switch to the USB3 interface. Read more about the Facts, Set-up & Migration.

http://multipix.com/whitepaper/sb3-vision-standard/

Elimination of stripes and shading in line
scan camera images (Stemmer Imaging)
This video has a practical demonstration on how to set up flat field correction on a
line scan camera. This allows compensation for fixed pattern noise and photo
response non-uniformity which can produce unwanted stripes in line scan cameras.

www.youtube.com/watch?v=H4Qg_6oR3ho

Training courses offered by UKIVA members
over the coming months include:

Framos: ‘Deep Insights into CMOS Sensors’
November 6th 2013, Munich, Germany

www.framos.com/en/news/trainings

PPMA: Robotic Safety in Automation
www.ppma.co.uk/educ/info.htm

Scorpion Vision: ‘2D/3D training’ 
October 22-24th 2013, Southampton Science Park, UK

www.scorpionvision.co.uk/training.htm

Stemmer Imaging (in association with the
European Imaging Academy): 
‘Planning & Realisation of Machine Vision
Solutions’
October 15th & 16th 2013

‘Machine Vision Solutions from Teledyne DALSA’
November 5th & 6th 2013

‘3D Image Processing with the LMI Gocator’
December 3rd 2013 

All courses at Tongham, UK

www.stemmer-imaging.co.uk/en/support/training
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