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ABSTRACT

The papermaking process at the wet end in the forming section of a paper machine has long been a difficult
area for the paper industry to characterize.  Most properties of the finished paper are determined at the wet
end but up until now have primarily been measured at the dry end.  At ORNL, a vision-based system is
under development that addresses this need by automatically measuring and interpreting the pertinent paper
web parameters at the wet end.  The wet-end characterization of the paper web by the vision system
involves a four-dimensional measurement of the slurry (water and fiber mixture) in real time.  These
measurements include the two-dimensional spatial information, the intensity profile, and the depth profile
of the slurry and its structures.  This work, however, goes beyond the sensing of the web.  Sophisticated
image processing and pattern recognition algorithms have been developed that extract detailed information
from the measured data.  These algorithms measure homogeneity of the web and location and topography
of web streaks that correspond to predicted paper properties such as formation or to production events such
as table activity and web breaks.  Characterization of the web in this manner may also be used as a tool by
researchers to better understand and quantify headbox flow dynamics.  In addition, the algorithms are
designed for real-time operation providing 100% coverage of the moving web in both the direction of
motion and in the cross direction.  In this presentation, we will present our approach to the real-time
topographical measurement problem and will describe the implementation using special purpose image
processing hardware.  Results from on-site field tests will demonstrate the method for extracting and
tracking structures from the slurry images.
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