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Trends in Machine Vision — As a world leader in machine vision technology, Teledyne DALSA serves a vast 
range of industries and markets. You’ll find our products in factories, laboratories, studios, hospitals and inspection 
stations all over the world--and even on other planets. From industrial inspection to aerial photogrammetry, mail 
sorting to factory automation, security to spectroscopy, medical radiography to astronomy, our imaging innovations 
allow our customers unprecedented insight, enabling new discoveries--and providing competitive advantage.

Find out about the innovative ways companies are using machine vision, visit our Imagine Vision Hub: possibility.teledynedalsa.com 
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Introduction to Machine Vision Systems

Vision systems are a primary consideration for any 
manufacturer who is looking to improve quality or 
automate production, but choosing systems that match 
your application and ownership requirements can be 
confusing.

Knowledge of the types of systems on the market and 
the factors to consider when integrating vision will help 
implementers keep costs low and inspection robustness 
high.

Vision systems can be thought of as computers with eyes 
that can identify, inspect and communicate critical
information to eliminate costly errors, improve productivity 
and enhance customer satisfaction through the consistent 
delivery of quality products. Primarily used for online 
inspection, vision systems can perform complex or mundane 
repetitive tasks at high speed with high accuracy and high 
consistency. Errors or deviations in the manufacturing 
process are immediately detected and relayed, allowing 
control modifications to be made on the fly to reduce scrap 
and minimize expensive downtime. Vision systems are also 
deployed for non-inspection tasks, such as guiding robots
to pick parts, place components, dispense liquids or weld 
seams.

Vision systems come in all shapes and sizes to suit any 
application need, but they all have the same core elements. 
Every vision system has one or more image sensors that 
capture pictures for analysis and all include application 
software and processors that execute user-defined 
inspection programs or recipes. Additionally, all vision 
systems will provide some way of communicating results to
complementary equipment for control or operator 
monitoring.
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require 16 or 32 sensors In this case, a multi-camera system 
may be better suited as it is less costly and easier for the 
operator to interact with.

Perhaps the most important consideration when selecting 
any vision system is software. The capabilities of the 
software must  match  the  application,  programming  and  
runtime  needs. If they don’t, you will find yourself investing 
more time and expense  than  you  anticipated  in  trying  
to  conform  the  system to your expectation. If you are 
new to machine vision or if your application requirements 
are straightforward, you should select software that is 
easy-to-use (i.e. doesn’t require programming), includes 
core capabilities (i.e. pattern matching, feature finding, 
barcode/2D, OCR) and can interface with complementary 
devices using standard factory protocols. If your needs are 
more complex and you are comfortable with programming, 
you might look for a more advanced software package 
that offers additional flexibility and control. In either case, 
make sure that the software you choose is available across 
vision system platforms in case you need to migrate due to 
changing inspection requirements.

Implementation Factors to Consider
IMAGE SENSOR RESOLUTION
Image sensors convert light collected from the part into 
electrical signals. These signals are digitized into an array 
of values called “pixels” which are processed by the vision 
system during the inspection. Image sensors can be 
integrated into the system, such as in the case of a smart 
camera, or into a camera that attaches to the system. The 
resolution (precision) of the inspection depends in part on 
the number of physical pixels in the sensor. A standard VGA 
sensor has 640 x 480 physical pixels (width x height), and 
each physical pixel is about 7.4 microns square. From these 

Introduction to Machine Vision Systems (cont.)

That said, it is important to know that there are significant 
and important differences between vision systems that make
one more suitable than another for any given application. It 
is equally important to know and appreciate the importance 
of choosing the optimal sensor, lighting and optics for the 
job. Failure to do so may result in unexpected false rejects, 
or even worse, false positives.

There are many variants of vision systems on the market, 
but for the purpose of this paper we will classify them all into 
two categories – those with a single embedded sensor (also 
known as smart cameras) and those with one or more
sensors attached (multi-camera vision systems). The 
decision to use one or the other is dependent not only 
on the number of sensors needed, but also on a number 
of other factors including performance, ownership cost 
and the environment where the system needs to operate. 
Smart cameras, for example, are generally designed to 
tolerate harsh operating environments better than multi-
camera systems. Similarly, multi-camera systems tend to 
cost less and deliver higher performance for more complex 
applications.

Another way to differentiate the two classes of systems is to 
think in terms of processing requirements. For many
applications, such as in car manufacturing, it is desirable to 
have multiple independent points of inspection along the 
assembly line. Smart cameras are a good choice as they are 
self-contained and can be easily programmed to perform 
a specific task and modified if needed without affecting 
other inspections on the line. In this way processing is 
“distributed” across a number of cameras. Similarly, other 
parts of the production line may be better suited to a 
“centralized” processing approach. For example, it is not 
uncommon for final inspection of some assemblies to 
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Introduction to Machine Vision Systems (cont.)

numbers, resolution can be estimated for your “real world” 
units.

Image sensors used by vision systems are highly 
specialized, and hence more expensive than say, a web 
cam. First, it is desirable to have square physical pixels. This 
makes measurement calculations easier and more precise. 
Second, the cameras can be triggered by the vision system 
to take a picture based on a part-in-place signal. Third, the 
cameras have sophisticated exposure and fast electronic 
shutters that can ‘freeze’ the motion of most parts as they 
move down the line.

Image sensors are available in many different resolution 
and interfaces to suit any application need. In many cases, 
multiple image sensors are deployed to inspect large parts 
or different surfaces of the same part.

SENSOR LENS SELECTION
Each sensor needs a lens that gathers light reflected (or 
transmitted) from the part being inspected to form an 
image on the sensor. The proper lens allows you to see the 

field-of- view (FOV) you want and to place the camera at 
a convenient working distance from the part. The working 
distance is approximately the distance from the front of the 
sensor to the part being inspected. A more exact definition 
takes into account the structure of the lens and the camera 
body.

Consider this example: If a part to be inspected is 4” wide 
by 2” long, you would need a FOV that is slightly larger than 
4”, assuming you can position the part within this FOV. In 
specifying the FOV you need to also consider the camera’s 
“aspect ratio” - the ratio of the width to length view. The
sensors used with vision systems typically have a 4:3 aspect 
ratio, so the example 4” x 2” part would match the sensor 
dimension, but a 4” x 3.5” part would require a larger FOV to 
be seen in its entirety.

From the FOV, working distance and the camera 
specifications, the focal length of the lens can be estimated. 
The focal length is a common way to specify lenses and is, 
in theory, the distance behind the lens where light rays ‘from 
infinity’ (parallel light rays) are brought to focus. Common 
focal lengths for lenses in machine vision are 9mm, 12mm, 16 
mm, 25 mm, 35 mm and 55 mm. When the calculations
are done, the estimated focal length will probably not 
exactly match any of these common values. We typically 
pick a focal length that is close and then adjust the working 
distance to get the desired FOV.

Most vision suppliers have tools that will help you calculate 
the closest lens to match your FOV and working distance. 
There are other important specifications for lenses, such as 
the amount and type of optical distortion the lens introduces 
and how closely the lens can focus.
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Resolution affects quality. Left: image taken with 640x480 sensor. 
Right: same image taken with 1600x1200 sensor.
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LIGHTING SOURCE
The human eye can see well over a wide range of lighting 
conditions, but a machine vision system is not as capable. 
You must therefore carefully light the part being inspected 
so that the vision system can clearly ‘see’ the features you 
wish to inspect. Ideally, the light should be regulated and 
constant so that the light changes seen by the vision system 
are due to changes in the parts being inspected and not 
changes in the light source. While some vision algorithms 
can tolerate some variation in light, a well designed 
implementation will remove any uncertainty. When selecting 
a light source, the goal is to ‘amplify’ the elements of the 
part that you want to inspect and ‘attenuate’ elements that 
you don’t care about. Proper lighting makes inspection 
faster and more accurate, whereas poor lighting is a major 
cause of inspection failure. Generally it is recommended to 
avoid using ambient light, such as overhead light, as this can 
vary over time. Factory lights can beat, burn out, dim or get 
blocked. Similarly, if there are windows near the inspection 
station, outside light changes can have a negative effect on 
system robustness. Selecting the proper lighting requires 
some knowledge and experience that most suppliers can 
provide during application evaluation.

PREDICTABLE PART PRESENTATION
It is important to consider how parts will be presented to the 
vision system for inspection. If the part is not presented in a 
consistent way, you will not achieve the desired result.
Therefore you will need to ensure that the surface of the 
part you want to inspect is facing the sensor at runtime.

Next you will need to decide whether the part is to be 
inspected while in motion or stationary. If the part is moving, 
the motion will likely need to be “frozen” by turning the light
on briefly or by using the high-speed electronic shutter 
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feature of the sensor (standard on most industrial vision 
sensors).

In this case you will need to provide a trigger to the sensor 
to let it know when to take a picture. The trigger is typically 
generated by  a  photo-eye sensor  that  detects the  front-
edge of the part as it moves into the inspection area. If the 
part is stationary, for example indexed or positioned in front 
of the sensor by a robot, the sensor can be triggered to take 
a picture from a PLC or the robot itself.

Finally, if you are inspecting parts at very high-speed, you 
will likely need to optimize part positioning to reduce
processing time. Keep in mind when designing your system 
that everything consumes processing bandwidth. So, when 
considering a vision system for high-speed inspection, you 
should try to determine which of your requirements are 
critical or just nice to have.

Armed with knowledge, support and a reputable supplier, 
the cost of implementing vision solutions on the factory floor 
will be returned many times over through increased quality, 
production efficiency and scrap reduction.

www.teledynedalsa.com

http://www.teledynedalsa.com/corp/
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Everything Under Control: Ibea Automates Brake Disc Inspection

A custom-designed system from the German company 
Ibea helps ensure quality and safety for automotive 
suppliers, manufacturers, and customers alike.

Maureen Clancy

Flawless brake operation is so essential to the safety of a 
vehicle that all brake systems have passed some type of 
safety testing before a driver ever gets behind the wheel. 
As reassuring as that might be to a vehicle owner, there’s a 
problem: manufacturers tend to rely on manual inspections 
to detect non-conformities on raw brake discs. Moreover, 
frequent factory shift changes and the subjective nature 
of those inspections can result in defects that are passed 
unnoticed.

But how much better would you, as a driver, feel knowing 
that the raw brake discs of your vehicle were inspected for 
any flaws even before brake assembly began? And, from 
a manufacturing perspective, what if such an inspection 
yielded better quality while boosting profitability?
Hamburg-based Ibea GmbH, which has developed and 
produced industrial processing systems for use around the 
world since 1991, introduced such a system several years 
ago.

By replacing manual inspection methods and integrating 
production line components and machinery, the automated 
solution provides automotive industry manufacturers with a 
comprehensive overview of the entire brake manufacturing 
process, and with a documented and reproducible method 
of ensuring brake disc quality.

An easy-to-use and economical approach
The Ibea inspection system is built around a simple 

centering device for well-defined rotation of brake discs 
with diameters up to 50 cm and thicknesses up to 15 cm. 
As each disc rolls along a conveyor, it is transported into 
the test cell and, upon triggering a sensor, it stops at the 
centering device. Three rollers, one of which is driven for 
exact positioning, center the disc. The disc then rotates 
360 degrees while three cameras take images of the upper, 
lower, and cooling channel sides. The cameras are compact, 
high-speed, and cost-effective line scan devices that are 
easy to program and operate.

“I like to use a supplier that offers a broad selection of 
cameras, with good quality and reasonable prices,” says 
Akram El Jarad, project manager at Ibea.

On the brake disc inspection system, the images are 
arranged in such a way that all defects can be found using 
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only one image acquisition and a dark-field illumination 
technique. Since roughly 90 percent of brake disc defects 
occur during the casting process (only about 10 percent 
are surface or core flaws) and involve indentations, dark-
field illumination can reliably detect any cavities. Contrast 
imperfections are handled separately.

Discs are inspected at a rate of approximately 6–10 
per minute. They are examined for their diameter and 
height, imprint or symbols, and any blowholes, flash, filled 
ventilation channels, half-fans, bubbles in the fan, cracks, or 
other deformities. Good parts proceed along the conveyor 
while faulty ones are diverted and ejected from the line 
for re-work. Using Ibea’s custom-designed program, disc 
parameters can be set, saved, and started up easily by 
shop floor personnel.

This simple yet powerful handling and inspection 
procedure minimizes wear and tear on parts, makes 
expensive handling robots unnecessary, and provides 
highly accurate images that also can be used for 
measurement purposes.

Driving quality and savings
Ibea introduced the brake disc inspection system to the 
market in 2009, realizing that its automated vision solution 
provided reproducible, series-production quality that 
dramatically reduced the quantity of faulty parts shipped. 
And according to El Jarad, the manufacturer’s investment 
could be recouped in less than two years.

“The cameras that are the heart of this system provide a 
cost-effective, yet high-performance solution,” he says.

“We will be using many more of them in the future as we 

develop automated vision solutions for the laminates and 
web-fabrics industries, and other new markets,” adds 
Holger Lübcke, the company’s CEO.

Everything Under Control: Ibea Automates Brake Disc Inspection (cont.)
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Low-cost, Fast GigE Area Scan Cameras for Machine Vision

Find out more about Genie Nano by watching the video.
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Teledyne DALSA’s Genie™ Nano Series are affordable, 
easy-to-use GigE Vision® cameras featuring Teledyne 
DALSA’s patent-pending TurboDrive™ technology and 
field proven Trigger-to-Image-Reliability™.  Available in 
four models, the ultra small Genie Nano is designed for 
industrial imaging applications.  

Teledyne DALSA’s Genie Nano  series offer affordability and 
performance featuring Teledyne DALSA’s patent-pending 
TurboDrive™ technology allowing breakthrough data transfer 
at 2 or even 3 times the standard GigE Vision rates.  The 
Genie Nano series also takes full advantage of the Sapera™ 
LT Software Development Kit (SDK) and field proven Trigger-
to-Image-Reliability™ framework for full system-level 
monitoring, control, and diagnostics from image capture 
through transfer to host memory. Available in monochrome 
and color with additional resolutions to follow, the Genie 
Nano series delivers high frame rates and powerful features 
in a small, robust package. 

Genie Nano cameras are suitable for a wide range of 
inspection applications including intelligent traffic systems 
(ITS), entertainment, 
medical, food 
and beverage 
inspection, and 
electronics and 
printed circuit 
board (PCB) 
inspection, 
among many 
others. 

www.teledynedalsa.com/imaging/products/cameras/area-scan/genie-nano/?video
http://www.teledynedalsa.com/imaging/knowledge-center/appnotes/turbodrive/
http://www.teledynedalsa.com/imaging/products/software/sapera/lt/
http://www.teledynedalsa.com/imaging/products/software/sapera/lt/
http://info.teledynedalsa.com/acton/attachment/14932/f-01ed/1/-/-/l-0042/l-0042:100b/T2IR_Bro.pdf
http://info.teledynedalsa.com/acton/attachment/14932/f-01ed/1/-/-/l-0042/l-0042:100b/T2IR_Bro.pdf
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Application Update: Integrating a new vision system can 
calculate the measurements of each tree-length log in 
about 7 seconds, 9 logs per minute, nearly 10 times faster 
than previously.

Maureen Clancy

A family-owned Maine business with four generations of 
experience in the forest products industry, Pleasant River 
Lumber produces more than 100 million board feet of spruce 
dimensional lumber and eastern white pine annually from 
its three mills in Dover-Foxcroft, Hancock, and Enfield, 
Maine. Pleasant River Lumber prints an American flag and 
the grader’s name on all the lumber it produces as a sign of 
quality.

The market for lumber is in a constant state of flux based on 

factors like the time of year and current customer demand, 
and mills like Pleasant River Lumber need to be highly 
efficient to stay competitive—and this efficiency needs to 
begin almost immediately after a tree is cut.

In Pleasant River Lumber’s original approach to lumber 
processing, tree-length logs—up to 64-ft long, the most 
economical for a mill to purchase—were delivered to the 
mill yard where five manual “slashers,” large circular saws, 
cut them into 16-ft lengths, usually leaving a short piece as 
waste.

“Since the entire process was done manually on multiple 
logs at the same time, there was no optimization of the 
material or of the time and effort required to process it,” said 
Christopher Brochu, one of the six partners who operate 
Pleasant River Lumber. “A human being made a decision as 
to where to cut each log, and it was impossible to determine 
accurately how to cut the log to get the greatest value 
from the material,” Brochu said. In addition, operating the 
“slashers” themselves was expensive in fuel and labor, and 
the company lost money on the waste material, which often 
had to be trucked away.

Getting an optimum Look
When Pleasant River Lumber purchased its Dover-Foxcroft, 
Maine, mill in 2004, the partners committed to a $12 million 
investment to modernize the facility, including the part that 
processed tree-length logs for milling. Recognizing the 
benefit of leveraging technology for improved productivity 
and efficiency, the partners turned to Maine-based 
Progress Engineering, which specializes in designing and 
implementing process automation solutions, with forest 
products industry experience. Progress Engineering 
designed a hybrid system using solutions from a number 
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of vendors, which would allow Pleasant River Lumber to 
increase efficiency by getting the greatest amount of fiber 
possible from each tree-length log.

As Dana Hodgkin, the president of Progress Engineering, 
explained, the new process begins in the mill yard where 
each individual log is evaluated using a vision system 
that captures images of the log. Six ceiling-mounted color 
cameras work in tandem to take images of each log. These 
images are “stitched together” by a vision appliance and 
vision system software, which “calculates the length and 
diameter of each log, with accuracy to within an inch,” 
Hodgkin said. “That data is then seamlessly communicated 
via Ethernet with a PLC optimization system developed by 
Progress Engineering.”

Progress Engineering’s original design used a camera from 
another manufacturer, and Hodgkin cited problems with this 
design from the start. “The first camera we considered...
didn’t offer a way to capture a clear view of an entire log, 
which was critical to getting the accurate measurements 
that ensured the rest of the system operated as required. 
There were also challenges with the other camera’s ability 
to operate in a rugged mill environment,” he said. “When our 
first design failed, we researched alternatives.”

Since the competitive solution had challenges operating 
effectively in an environment where conditions, particularly 
lighting, changed frequently, ensuring the new vision system 
could work under these conditions was a key selection 
factor. One wall of the facility is open to the elements, which 
means that lighting, temperature, and even wind can vary 
from hour to hour. The vision system used offers automatic 
ambient light detection and can change the exposure time 
quickly to provide the right level of contrast between the log 

and the background for each image.
LED lighting was applied overhead for greater consistency. 
The vision system adapted perfectly to the changing 
conditions, Hodgkin said, who also praised the machine 
vision experts involved.

Once the PLC system receives the data about the length 
and diameter of each log, it integrates with a new “bucking 
system”—equipment including log singulators and saws—
that forms the majority of the new production system. 
Manufactured by Endurance Equipment, this part of the 
system analyzes the data from the vision system, determines 
the optimum location for each cut, and then cuts each tree-
length log in a process that is fully automated.

“Investing in this new system was critical for Pleasant 
River Lumber to become more efficient, and to be highly 
efficient, we need to get the most usable material possible 
from each log,” Christopher Brochu said. “Raw material 
accounts for 70% of our total cost, so the more lumber each 
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http://www.teledynedalsa.com/imaging/products/vision-systems/software/sherlock/
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log generates, the more competitive we can be.” The new 
vision system begins the production process with “precise 
measurements of each log.”

Right view benefits
Since the new system was implemented, the change has 
been so significant that Pleasant River Lumber’s partners 
see few similarities between the new production process 
and the previous approach. In particular, they note that 
the vision system has helped them meet several of their 
key objectives, beginning with determining the accurate 
length and diameter of each tree. “The critical starting 
measurement...enables the rest of the system to calculate 

exactly how a log should be cut,” said Pleasant River partner 
Jason Brochu. “Getting an accurate length and width 
measurement is vital because the saws on the new system 
are accurate to a quarter of an inch, but this is irrelevant if 
our initial measurements aren’t right.”

Another of the company’s key objectives was to speed 
processing time, and the new system increased production 
capacity. The vision system can calculate the measurements 
of each tree-length log in about 7 seconds, or evaluate 
about 9 logs per minute.

“This is nearly 10 times faster—and far more accurate—than 
our previous process,” Jason Brochu added. 
“While this is a highly automated process, an 
operator is still involved for the brief second 
required to assure that the decision the 
system makes is accurate. There is an override 
capability if needed, if a log has a significant 
defect, for example, but since implementation, 
we’ve found that the system is accurate more 
than 95% of the time.”

It wasn’t a stated objective of the project, but 
Pleasant River Lumber is committed to ensuring 
the health and sustainability of Maine’s forests, 
and the new system supports this mission 
by virtually eliminating waste. “All lumber 
processing is now done at a central location, 
so we can capture everything from the small 
pieces that can’t be used in production lumber 
to the sawdust and bark,” Christopher Brochu 
noted. “Then we can sell it all at a profit to get 
value for every by-product of the system. We 
now have a zero-waste operation, which aligns 
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with our environmental goals, and gives us a new revenue 
stream.”

Dimensions match market
Lumber is a “commodity,” so the product itself has little to 
differentiate it from competitive solutions. Pleasant River 
Lumber’s new automated system gives the company 
competitive differentiation in the marketplace, however, in 
that the dimensions of the lumber produced can be changed 
quickly to meet market conditions. For example, if certain 
lengths and dimensions are in greater demand—and so are 
selling at a better price—Pleasant River Lumber can cut its 
logs accordingly, meeting the demand sooner.

“Our new production system has made us more efficient, more 
productive, and more nimble,” said Jason Brochu. “Because we 
can work quickly and accurately, we have the flexibility needed 
to change the lengths as often as we need to, to adjust to the 
current market. With our old system, changing the length of the 
logs we cut was virtually impossible,” Brochu said.

The newly integrated vision system “is a key element in a new 
lumber production system that has completely transformed the 
way Pleasant River Lumber does business,” Christopher Brochu 
concluded.
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Ethernet, RS-232 serial, opto-isolated inputs and outputs. 
All of these can be connected using M12 factory cables.

www.teledynedalsa.com 

Smart Camera for Assembly Inspection and Automating Parts

The BOA2 Smart Camera is designed for assembly 
inspection and automating parts and is rated for use in 
harsh industrial environments. BOA2 has three models 
that offer 2, 3, or 5M pixel resolution. CMOS sensor format 
can achieve inspection rates of up to 80 parts per second 
for high speed applications.

The BOA2 Smart Camera is a complete vision system 
is designed for assembly inspection and automating 
parts. BOA2 has three models that offer 2, 3, or 5M pixel 
resolution. In addition, the CMOS sensor format can be 
changed to achieve inspection rates of up to 80 parts 
per second for high-speed applications. The 2M model 
supports an optional integrated LED ring light with built-
in collimators that provide powerful, uniform lighting 
across the inspection area. The BOA2 is also rated for 
use in harsh industrial environments and provides several 
mounting options on the front, back, and side surfaces.

The BOA2 features a 1.5 GHz dual core processing engine 
for executing user configured solutions. System memory 
resources include 2 GB bytes of solution storage and 1 GB 

of program memory. The 
embedded iNspect 
Express application 
software supports 
factory protocols 
such as EthernetIP, 
Profinet, and Modbus 
for interfacing with 
complementary 
factory products and 
control networks. The 
physical interfaces 
include gigabit 

Find out more about BOA2 by watching the video.
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Vision Integration Speeds Production, Cuts Waste 
for Plastics Manufacturer
Automation Integrator Guide: New vision system simplifies 
product inspection for a more efficient manufacturing 
process.

Ben Dawson

A U.S.-based plastics manufacturer that also operates 
facilities abroad worked with an Intek Systems, a distributor 
and system integrator, looking beyond an existing 
automation supplier with products that were too costly and 
couldn’t meet specific requirements.

Many everyday consumer products that are simple in 
appearance, form, and function are often produced through 
a highly complex manufacturing process. Yet even the most 
complicated processes can be simplified and improved—
often very cost effectively—when disparate technology is 
replaced with a fully integrated, best-of-breed solution. And, 
for many manufacturers, these solutions can be found by 
partnering with a system integrator or automation distributor.

Intek has experience in servo, motion control, machine 
vision, safety solutions, and pneumatics, said John Bridgen, 
senior applications engineer at Intek Systems, to integrate 
automation “using open architecture components to address 
each specific customer problem.”

Light and dark challenge
“The customer was in the process of buying a servo-driven 
control from one vendor, a Web-control solution from a 
second vendor, and a vision system from Intek,” Bridgen 
said. The products needed to be interoperable to improve 
production capabilities, and the proposed solution would 
have been difficult for the maintenance team to support, 
he said. The manufacturer wanted to speed the accurate 

sealing and 
separating of 
each product 
and incorporate 
special product 
features.

At a production 
rate of six parts 
per second, 
with a web that 
encompassed 
15 processes and spanned hundreds of feet in length, 
ensuring the accuracy and coordination of all components 
was critical, Bridgen said. Further, based on continuous 
control variations, key elements of the manufacturing 
process occurred at distinct points on the machine that 
were not relative to each other. Frequent adjustments were 
required because the materials used were very pliable and 
susceptible to changes in temperature.

In the customer’s initial configuration, which limited control, 
a missed manufacturing-process element would result in 
increased scrap due to the rejection of hundreds of pieces 
in one shift. The customer’s challenges were compounded 
because, depending on pending orders, the line could 
produce products of different colors, dark and light. This 
made monitoring the manufacturing process even more 
difficult, and it was something the customer’s existing vision 
system couldn’t accommodate.

“Once we understood the customer’s challenges, we knew 
that we needed to incorporate a more robust vision system,” 
Bridgen said. Specifications and samples were sent to 
another vision supplier, where they were quickly imaged. 
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The customer “could see instantly how 
using the right tools would provide 

the most effective solution to their 
challenges.”

Top lights, bottom lights
Project requirements were 
met using a vision system, 
640 x 480 pixel monochrome 

camera, and strobe control. The installation included a set 
of top lights, which allowed for accurate imaging of the 
darker products, and a set of bottom lights, which ensured 
accuracy with lighter products.

Along with the vision system, which provided process 
feedback and quality checks, the solution incorporated a 
high-speed servo system to complete the manufacturing 
process.  The Kollmorgen servo system, which is also 
connected to the Ethernet network, uses information from 
the vision system to provide on-the-fly corrections to the 
process control.

As the installation was nearing completion, hourly quality 
control checks were taken on the products produced 
on the new production line, Bridgen said. “Production 
managers remarked that it was amazing to see how 
consistent the finished products were.”

The solution also included an all-in-one HMI-PLC for the 
operator interface, data collection, and reject system that 
are integrated into one control panel and connected over 
the Ethernet network via Modbus TCP Ethernet protocol.

The solution allows capabilities beyond what was available 
previously, said Bridgen, “for less than half of what they 

would have paid for the systems they originally considered, 
which would have worked only with light colored materials, 
and with inferior results.”

In the two years since development and implementation of 
the first system, the installation provided the manufacturer 
with greater control, particularly over the number of 
products that are rejected. When the vision system 
identifies a “bad” product, the operator can tell immediately 
where it is in the web and set the reject mechanism 
to discard that specific product, as well as the ones 
immediately before or after, or based on whatever reject 
criteria are appropriate. This dramatically reduced the 
number of finished products that don’t meet specifications.

The plastics manufacturer has deployed and duplicated 
this line in the U.S. where they have multiple production 
lines; the project has since been relocated to another of 
the company’s facilities as a turnkey solution.

Intek worked with the machine vision vendor to support the 
line after relocation.
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Line Scan Camera Series Aims to Lower Cost of Inspection

The Linea family of line scan cameras feature 2k and 4k 
GigE Vision models and are designed to lower the cost of 
inspection for a wide array of applications.

The Linea family of line scan cameras feature 2k and 4k 
GigE Vision models. The Linea cameras are designed to 
lower the cost of inspection for a wide array of applications. 
The Linea GigE cameras include up to 2x2 binning, cycling 
mode, extended dynamic range imaging, and TurboDrive. 
TurboDrive acquires 4k pixels at up to 80kHz while 
cycling mode allows users to cycle through preset camera 
parameters, gain, exposure time, I/O outputs, and FFC 
coefficients for each line.

The Linea GigE line scan cameras take full advantage of 
Sapera LT software development kit (SDK), which enables 
easy configuration and setup, and includes trigger-to-
image-reliability diagnostic and monitoring tools. The Linea 
cameras’ burst mode maximizes system data throughput, 
which allows users to acquire images at full speed and 
transfer during idle times. The Linea GigE 
models are available in 2k and 4k 
resolution and deliver fast line rates 
of 80 kHz with high sensitivity.

www.teledynedalsa.com

Find out more about the Linea family of line scan 
cameras by watching the video.
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