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Image Processing Systems SIMATIC MV:

Color Recognition and Color Assessment 
for Industrial Applications

In the industrial production, the color of a workpiece is 
important only in certain cases. For the most part, color 
is used to point out specific characteristics to people 
and rarely to make an aesthetic impression. Therefore, 
it is worthwhile to examine to what degree and under 
what conditions, the automatic color recognition finds 
implementation in industrial applications. In order to 
understand this, a few basic principles are explained 
here.

What is color?

Color is the light spectrum of a light source - reflected from the 
surface of a body into the human eye - and its perception. A 
natural light source is the sunlight, which is filtered by the lay-
ers in the atmosphere and, if present, clouds. The surface of a 
body absorbs and reflects the light, resulting in a further filter-
ing effect and - depending on the shape and roughness - cor-
responding reflection into the eye. The retina converts the 
light into a color stimulus, which is fed to the brain via nerves. 

The color stimulus is thus perceived subjectively by people de-
pending on 

■ the color and type of light source 

■ the reflection and absorption properties of the body and

■ the sensitivity of the eye - corrected by the experience of 
the observer

What is the significance of color in an industrial 
environment?

Color is generally used to point out something to people – to 
attract his/her attention; e.g. in the media for advertising, on 
packaging, for notices and warning signs, for the identifica-
tion as code.     

Only a very small number of materials used industrially fea-
ture color pigmentations. Metals have more shine than color. 
We are mostly dealing with painted or dyed parts, or even 
printings.       

Black or gray to white parts do not possess a color portion. 
Their assessment based on color is therefore meaningless, 
they are identified solely by their reflection and their luminos-
ity.   

In the production, color sensors are – for logical reasons – em-
ployed for the recognition of colored components, for check-
ing the presence of color marks and for the identification of 
print images on labels or packaging.

How can colors be assessed?

Representing the subjec-
tive impression of col-
ored light in measure-
ment-technology units 
requires a lot of experi-
mental effort. Physically, 
light belongs to electro-
magnetic waves. The hu-
man eye can register visi-
ble light within a 
spectrum ranging from 
approximately 380 nm to 700 nm. Ultra-violet and infrared ra-
diation is not visible to the eye.

Besides the bright and dark perception in the eye, the visible 
light can also induce three different color stimuli: red, green 
and blue. The color impression is generated by combining the 
three stimuli in the brain.
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That each color can be composed of red, green and blue is be-
ing utilized for the color representation and the color assess-
ment. By transforming the three signals, the colors can be 
mapped onto a standard color chart.

Standardized chart of colors

On the horseshoe-shaped line, the spectral colors are plotted 
with maximum saturation; at the corners, the spectral colors 
red (700 nm), green (520 nm) and blue (400 nm). 

At the concentration point is the center valence E with the 
lowest saturation for white. Each color has a definitive loca-
tion x, y on the chart. The intensity cannot be depicted in this 
chart, but it is critical for the assessment – it is therefore as-
signed the coordinate ’z’. 

The measurement result of a color is composed of the three 
coordinates (x, y and z). White and all gray tones up to black 
are lying on the z-axis only, corresponding to the intensity. In 
these cases, one speaks of achromatic colors.

Which sensor products are suitable for what?

Because of the aforementioned reason, color sensors possess 
at least three light-sensitive cells for the three colors red, 
green and blue. Their electric signal corresponds to the re-
spective intensity of the light received, which is processed by 
electronics for the assessment. 

The number of light-sensitive cells and the assessment of the 
signal amplitude are critical in how differentiated a color can 
be judged. For this, a prior calibration to white and black using 
the light source is required.

Scaled by their task, products of different complexity are avail-
able on the market: 

■ Color sensors are suitable for the verification of a color.

■ Color area sensors assess the frequency of different colors 
on a surface – within the image frame – independent of its 
location. 

■ Color image processing assigns segments within the 
three-dimensional color space to different colors. Com-
bined with the 2D position recognition, colored objects 
can be localized.

Objects generating too much shine - and thus being imaged 
achromatic - create difficulties for the process-sure assess-
ment. Shine leads to the overloading of the sensor, achro-
matic colors do not possess sufficient information content. 

Colored objects, however, can be detected reliably with the 
mentioned sensor products.

 

Further information on image processing systems
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The information provided in this brochure contains descriptions or charac-
teristics of performance which in case of actual use do not always apply as
described or which may change as a result of further development of the
products. The desired performance features are only binding if expressly
agreed upon in the contract. Delivery options and technical data subject to
change without prior notice.


