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Getting the most out of gemstones
“We were astounded when our customer, Markus Wild, approached
us and we were not at all certain whether mathematics could offer a
solution for the very complex problem of volume optimization of gem-
stones,” says Dr. Anton Winterfeld from the Fraunhofer Institute for In-
dustrial Mathematics ITWM. Jointly with his colleague Dr. Peter Klein,
he will receive one of the 2009 Joseph von Fraunhofer prizes for the
development of GemOpt, a new industrial process for the volume-op-
timized utilization of colored gemstones. 

In contrast to diamonds, there are innumerable combinations of types
and proportions of cut, and types of facet patterns for colored gem-
stones. When chosen correctly, the interplay of these variables ensures
the luster in the stone, its shine. Sometimes just a few facets are suffi-
cient to make a gemstone sparkle, sometimes several hundred. The
task was to set limits on what seemed to be infinite and to calculate
the optimal volume. The mathematical approach, which finally resulted
in a solution, originated from the area of general semi-infinite opti-
mization. This involved a new type of algorithm, which had until now
only been theoretically defined. The team at the ITWM continued to
develop this approach and implemented it for this specific problem.
The result is an outstanding achievement, also in scientific terms. The
second essential part of GemOpt is process control, which Dr. Peter
Klein has worked out. For this he ascertained precisely how raw gem-
stones behave when processed and transferred his findings to the con-
trol unit of the machine.

The machine runs fully automatically. First of all, the raw stone is mea-
sured. On the basis of these data, the computer calculates optimal em-
bedments, proportions and facet patterns for different basic geome-
tries. The customer then opts for one of the proposed solutions and
the machine begins cutting. The process control unit is finely balanced,
so that the machine does not split the stones as it cuts them. The sys-
tem then moves seamlessly on to the polishing step. The 17 axes en-
sure that the stone can move along any desired path. The machine
cuts the facets to ten micrometers exactly – the stones are therefore
perfectly geometric. A further advantage is that the machine can pro-
duce identical stones – ideal for necklaces. Cutting with the machine
can result in up to 30 per cent more weight. This puts a significantly
higher price on the stone. 

Research News
Topic 4

No. 6 – 2009
special issue

For further information:
Dr. Anton Winterfeld
Phone +49 631 31600-4684
anton.winterfeld@
itwm.fraunhofer.de

Dr. Peter Klein
Phone +49 631 31600-4591
peter.klein@
itwm.fraunhofer.de


