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Wrap up

Precise 3D Stereo Measurement at 900°

Thyssenkrupp Steel AG is producing stainless
flat steel and other high quality steel at a
modern hot strip mill in Bochum, Germany.
The sheet steel quality of coiling is monitored
by an automated optical inspection system.
The 3D measurement is carried out contact
free and without any interruption of the
production process. Measurement results are
important data to control the current con-
dition of the production line and the impact
of different steel qualities to the rolling
process. In the future, measurement results
shall be used to define objective criteria for
the optimization of the whole process with
the aim to achieve effective enhancement of

product quality and productivity.

The quality control is executed with the
Coilcontrol system of Germany based
Solving3D. Coilcontrol is a non-contact and
fully automated 3D measurement system
for the measurement of coiling quality at
the head side of the coil. There are five
types of bad shapes which are classified
by the software. Even red glowing steel
coils with diameter up to 2 m are meas-
ured with an accuracy of 0.5 mm. The sys-
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tem consists of a freely configurable sen-
sor head and a separate PC for data
evaluation. The sensor heads, set up with
a minimum of two cameras and one light-
ing device, can be placed quite close to the
hot coil. Maneuverable mechanical com-
ponents are not necessary and it is not
hard to guard the cameras against radiant
heat emitted from the hot coils. Usually
this is done with water-cooled mountings.

Transportation of
coils at hotstrip mill
(ThyssenKrupp Steel
AG, WBW Bochum,
Germany)

Profile Measurement

In order to measure the coiling quality a
laser line is projected onto the head of the
coil. This leads to so called profile points
marked with lighting. The line is captured
with a high resolution stereo camera sys-
tem. The sensor head captures the whole
line with one shot and can reconstruct up
to 1,000 3D points with a depth resolution

During measurement a laser line illuminates the
head site of a coil
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Display of the measurement
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results in the control office

of 1 to 5,000 in relation to the length of
the profile. The maximum depth range for
the detection of coil beginnings and coil
ends is about 1,000 mm. Thus Coilcontrol
can measure coils with a width of up to
2,000 mm without any movement of the
sensor head.

Fiber optics cable is used to connect the
camera with the PC. This allows very long
distances between sensor head and com-
puter without any loss of signal quality.
Operation terminal and display are se-
curely placed in the control office. Forceful
defect avoidance with Coilcontrol is
strongly assisted by the software. Clearly
arranged graphical views and integrated
classification of the coil shape are immedi-
ately available to the operator in the con-
trol office. NOK coils are marked in the da-
taset and can be sorted out early on in
order to avoid consequential costs, for ex-
ample from transportation. In the case of
defect recurrence counteractive steps can
be taken immediately. Furthermore Coil-
control is able to handle datagrams with
additional product information. For exam-
ple the individual number, the coil‘s width
and temperature as well as the thickness
of rolling stock can be displayed and as
the case may be used in the measurement
process.

Cost Reduction and
Quality Enhancement

All measurement values and even the
original images are stored in a relational
database with a capacity of one year of
production data. Coilcontrol implements a
SQL interface to all established database
systems. This data stock is used for long-
run analysis. Measurement results from
Coilcontrol can be used not only for the
analysis of the coil’s shape but also for de-
ducing indirect information about the
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state of the production line. Early detec-
tion of defects avoids the delivery of prod-
ucts with poor quality to the customer but
also reduces transportation cost in the
coil storage. One has to keep in mind, that
re-organization of coils is not that simple
because of their weight. Coilcontrol mea-
surements in the data stock enable the
plant operator to monitor the long-term
condition of the production line and pro-
vide a basis for informed decisions re-
garding maintenance and service plan-
ning. The high expectations for the system
regarding return of investment and qual-
ity improvement have been met.

> Contact

Solving3D GmbH, Garbsen, Germany
Tel.: +49 5131 907972 0

Fax: +49 5131 907972 9
coilcontrol@solving3d.de
www.solving3d.de
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Industriall USB 2.0 cameras

Compact CCD & CMOS
industrial cameras for every
PC with USB interface

D precisely adjusted sensors

D easy process connection over
digital 1/Os

D Hardware Real-Time Controller
(HRTC) for time critical 1/0 and
acquisition control

D integrated Bayer color conver-
sion and image preprocessing

D Windows and Linux support

D image processing library
mvIMPACT Base free of charge

D extensive software support
by mviIMPACT and many other
standard packages

D also available as OEM and
module versions

MATRIX VISION GmbH
Talstrasse 16 - DE-71570 Oppenweiler
Phone: +49-7191-9432-0
Fax: +49-7191-94 32-88
info@matrix-vision.de
www.matrix-vision.de




