
1. One vendor

To streamline the procurement and servi-
cing of their vision system, many customers 
prefer to do business with fewer suppliers - 
who can each provide more components of 
the overall machine or system. A smart ca-
mera, which integrates the image sensor, 
processing and an I/O interface, is a perfect 
choice for customers looking to simplify. 
These customers are not interested in devo-
ting resources to ensuring that components, 
which come from many different vendors, 
work together.

2. Limited processing power

Historically, a smart camera has been limi-
ted in terms of its processing capabilities. It 
does not offer the computing power of a tra-
ditional PC-based vision system because it 
cannot dissipate the amount of heat that is 
generated by high performance but power-
hungry CPUs. This makes a PC-based sys-
tem better suited to extremely compute-in-
tensive applications – those with very high 
data throughput, the need to inspect very 
large images or the need to execute very 
complex algorithms.

3. Highly integrated

All machine vision systems require common 
components – lighting, optics, image cap-
ture, image processing and analysis, and 
communications. A smart camera integrates 
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most of these components in a single packa-
ge which guarantees compatibility. This sig-
nificantly reduces the amount of time that 
customers spend ensuring component inte-
roperability – not only during development 
but also once the system is deployed. A 
smart camera customer seeking a highly in-
tegrated solution does, however, sacrifice 
processing power, since unlike a PC-based 
vision solution; he cannot select componen-
ts based strictly upon their performance. 
There is a clear compromise between power 
consumption/heat dissipation and available 
processing power.

4. Longevity

A smart camera’s components (e. g., proces-
sor and memory) are carefully selected by 
its vendor to ensure the product’s consis-
tent long-term supply. In contrast, PC-ba-
sed vision systems are subject to frequent 
requalification because of the short life span 
of commercial PCs. Of course, industrial-
grade PCs with extended life spans are 
available, but they usually cost significantly 
more than commercial-grade PCs.

5. Single point of inspection

Typically, a smart camera offers a single 
point of inspection, while one PC-based vi-
sion system can provide multiple points of 
inspection. Therefore, it is more cost-effec-
tive for customers to use a PC if they have 
more than one inspection point. However, if 
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although the camera for a PC-based vision 
system typically occupies less space than a 
smart camera, there also needs to be room 
somewhere for the PC itself; for practical 
purposes, usually not too far away from the 
camera.

9. Environment

Designed to be used in harsh industrial en-
vironments, a smart camera - unlike a PC-
based vision system – does not need to be 
located in an electrical cabinet or other type 
of enclosure for protection from its surroun-
dings. In addition to a rugged and dust-
proof casing, some smart cameras - like the 
Matrox Iris GT – are IP 67 rated, which al-
lows the whole vision system to be used in a 
washed-down environment.

10. Talking to automation 
devices
A smart camera offers the benefit of interac-
ting directly with automation equipment 
via its discrete I/Os and built-in industrial 
protocols, like EtherNet/IP and Modbus. 
Unlike a PC-based vision system, which re-
quires a separate discrete I/O card and the 
integration of third-party software to sup-
port these industrial protocols, a smart ca-
mera seamlessly supports these devices.

Conclusion

After carefully evaluating its strengths and 
weaknesses, you’ve decided that a smart ca-
mera is the best choice for your next inspec-
tion/vision system. Now you need to choose 
your smart camera vendor.

In the world of vision, smart cameras are a re-
latively new technology. Matrox Imaging, 
however, is no stranger to camera technology 
and embedded computer systems – the foun-
dations of smart cameras. Moreover, Matrox 
Imaging has built its smart camera software 
on the Matrox Imaging Library (MIL) with an 
over 15-year history of successful field use 
and algorithm development.

Today’s short development timelines also 
make it very important for customers to ha-
ve access to the best training and support 
from their smart camera vendor. In addition 
to an experienced and skilled technical sup-
port group, Matrox Imaging also offers 
smart camera customers the services of its 
Vision Squad. This team of algorithm gurus 
helps users quickly assess application feasi-
bility and determine how to best use pro-
cessing and analysis tools to arrive at a solu-
tion. Services range from providing advice 
to delivering a proof of concept project and 
even custom tools.

matrox imaging 
www.vfv1.de/25963720

the smart camera fails, only one inspection 
station goes down. If the PC fails, all inspec-
tions cease.

6. Software

Usually, a smart camera offers a software 
environment that does not require traditio-
nal programming or coding. Typically, the 
camera is designed to perform a very speci-
fic task, such as measurement or barcode 
reading. Because the majority of smart ca-
meras are configured, they are well-suited 
to users with little or no traditional pro-
gramming experience. The downside to this 
is that a user cannot work “outside the 
mold” – his application must match what 
the smart camera supports. However, appli-
cations that require complex logic in terms 
of numerous decision points, alternate pa-
ths of execution and fallback mechanisms, 
as well as very specialized algorithms, are 
better suited to traditional programming, 
which is the realm of PC-based systems but 
also available with some smart cameras.

7. Limited sensor selection

A smart camera offers a limited choice of 
sensors when compared to industrial came-
ras. For example, a typical smart camera of-
fers less than ten sensor options while in-
dustrial cameras offer hundreds of choices 
including UV, infrared, and specialty op-
tions.

8. Form factor

A smart camera has a smaller overall foot-
print than a PC-based vision system. And 
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The Iris GT smart camera from Matrox
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