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R e f e r e n c e s  ( e x t r a c t )

THE BENCHMARK IN OPTICAL THICKNESS MEASUREMENT

25 YEARS OF INNOVATION WITH MORE PRECISION
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Operating principle of thickness 
measurement
The principle of dimensional, geometric 
thickness measurement includes one optical 
distance sensor on each side of the material. 
The distance (=operating range) of both 
sensors is determined in a calibration process 
based on a certified measurement standard 
of which the thickness is added to the sum of 
the sensor signals in order to determine the 
current operating range. A 2D sensor not only 
processes one measuring point.

In the calibration process described above, 
the coordinate systems of the sensors 
installed in the upper and lower belts are 
synchronized. For thickness measurement 
during production, the difference between 
the sum of the distance signals and the 
value of the operating range is determined. 
The systems are mechanically designed in 
C-frame or O-frame shape. Both lasers must 
be projected congruently onto the top side 
and the rear side of the material in order to 
achieve an accurate thickness measurement. 
The sensors are factory-calibrated using 
an optoelectronic tool and a patented 
procedure, i.e. the linearity deviation is 
determined across the entire working range 
and a correcting function is calculated.

Innovative "Discrete laser line" 
When talking about optical thickness 
measurement, conventional laser point 
sensors, confocal chromatic point sensors 
and laser line sensors (=profile sensors/
laser scanners) have to be distinguished. 
Unlike point sensors, laser line sensors use 
a static laser line which they project onto 
the surface of the measuring object. A high 
quality optical system projects the diffusely 
reflected light of this laser line onto a highly 
sensitive sensor matrix which detects during 
one measurement, depending on the sensor, 
a profile with 640 or 1280 measuring points. 
From this matrix image, the integrated 
controller calculates the distance information 
(z-axis) and the position alongside the laser 
line (x-axis) in a two-dimensional coordinate 
system.

C-frame measurement on checker plate

Point cloud diagrams of two laser line sensors

HOT ROLLING MILLS

COLD ROLLING MILLS

PROCESSING LINES

SERVICE CENTERS

Linearity deviation (accuracy) before and after factory 
calibration



Fields of application / Technical data

5

Resolution and measuring range
While the resolution of point sensors corresponds to the smallest measureable thickness 
change, laser line triangulation is much more complex. Here, the resolution is not determined 
by evaluating one single point but several points or rather an entire profile is taken into account 
and a reference line is fitted into the point cloud (best-fit-line). Therefore, the resolution is the 
smallest measureable thickness change between two corresponding reference lines and is 
consequently higher compared with the point triangulation method using the same optical 
system, i.e. the same measuring range size. With this effect, thicknessCONTROL MTS 820X.
LLT provides a large measuring range at extremely high resolution which is particularly 
beneficial in slitting line applications.

Robust in harsh, industrial environments
Due to their high data rates, laser line sensors have proven to be very stable in harsh 
environments. In situations where there is a loss of 50% of the measuring points, e.g. due to 
steam, residual contamination with mill emulsion or reflections on shiny surfaces, the reference 
line of the usable point cloud still generates very stable measurement values and is thus 
superior to laser point technology. 

Compensating for strip movement
Compared to laser point sensors, laser line triangulation measurement offers improved 
accuracy and stability. Tilt angles, warping and deformation of the material to be measured 
which occur in many processes in the metal industry are recognized using profile sensors and 
considered in the measurement results. This enables thicknessCONTROL MTS 820X.LLT to 
provide high quality thickness measurements with accuracies in the micrometer range, even 
when the metal sheet to be measured is several mm thick and tilted.

Thickness deviation with tilted strip using laser point or discrete laser line
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Fully automatic calibration enables long-term  
measurement stability

Automatic calibration & temperature compensation
thicknessCONTROL MTS systems are equipped with in-situ calibration in order to compensate 
e.g. for the effects of temperature fluctuations. Depending on the respective application, 
with this calibration either the reference/calibration piece or the C-frame can be positioned. 
Furthermore, the correct functioning of the system can be cyclically proven at any time. The 
analysis software enables easy, fast verification of the measuring system’s capability, which 
can be automated depending on the application.

Calculation of the measured value using a 
reference line

Best Fit



thicknessCONTROL MTS 9202.LLT

Patented Blue Laser Technology for the measurement of 
red-hot glowing metals with more than 700 °C
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Measurement quantities and possible positions in hot strip 
mills for systems and sensors from Micro-Epsilon

Hot rolling mills
thicknessCONTROL MTS 9202.LLT
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thicknessCONTROL MTS 9202.LLT
The new generation of thickness laser 
gauges, the thicknessCONTROL 9202.LLT 
stands for exceptional performance and 
overcomes the challenges of one of the most 
difficult applications for optical thickness 
measurements. The C-frame-shaped systems 
are designed for use in hot rolling mills. 
They are resistant to harsh environmental 
conditions and provide high precision results 
in different operating modes.

Intelligent measuring mechanics for high 
temperatures
The mechanics of the MTS9202.LLT series is 
designed to partially compensate for changes 
induced by temperature gradients. In addition, 
a network of temperature sensors controls the 
state and stabilizes the measuring range using 
powerful signal processing. An additional, 
regulated cooling register and deflector plates 
even enable use in steel hot rolling mills at 
material temperatures of 1200 °C. 

Sequential measuring ranges for more 
precision and process reliability
The thicknessCONTROL MTS 9202.
LLT models with a measuring range of  
400 mm are equipped with a special blue 
laser triangulation sensor which provides two 
sequential measuring ranges. This covers 
the varying thicknesses of the rolled material 
in such a way that measurements can be 
performed in the single-digit micrometer 
range with thinner materials (< 100 mm). In 
addition, this innovative approach ensures 
significantly increased process reliability due 
to a very large distance between the passline 
and the upper belt.

Patented Blue Laser Technology for hot 
rolling: Measurements using Blue Laser 
scanners on red-hot glowing metals with 
more than 700 °C are patented and only 
permissible using measuring systems from 
Micro-Epsilon.






















