Real-Time Dragline DTM system

In surface mining, the reduction of overburden removal costs have been identified as an
important means of improving the economic performance of open cut coal mines. Draglines
are key components in the overburden removal process; therefore any improvement in
dragline productivity can significantly have a reduction in mine site operational costs.

Originally, innovative projects in dragline automation commenced in the 1980’s by
CSIRO. What started out as a set of stereoscopic cameras mounted at the top of the dragline
boom looking downwards at the surface below, now utilises high precision ‘off the shelf’ 2D
laser scanners that generate a point cloud of the surrounding area with continuous real-
time updates of the draglines working environment.
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Developed through a joint venture between a large Queensland mining organisation,
CSIRO, and LC from 2008 to 2012, the systems has developed and improved overtime in
accuracy and data transfer to enhance production operations and forecast planning by
allowing operators, dispatch/foreman, surveyors, and engineers to monitor dragline
operations in a safer environment with up to date information. Because of the position of
the scanners and their range, a clear view of the pit and spoil is achieved. This helps
eliminate the risk of having surveyors around the machine, on the edges of benches &
highwalls, and also in the pit near the lowwall/ faults/ water hazards.
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Currently, this is commercialised through LC as the DTM System and as an extension
of MineWare’s Pegasys Dragline Monitor System (mRoc). The DTM system, tracks
movement around the dragline itself, using ‘off the shelf’ 2D Riegl & SICK scanners and use
the rotation of the machine to generate a 3D model. Using boom movement monitoring and
dust filtering algorithms, a DTM is able to be generated similar to current mine site scanner
and aerial Lidar surveys.
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The system provides live and historical comparisons between the mine plan and the
actual terrain on the machines onboard console and also back in the office. By having access
to a real-time scanner on the dragline boom, real-time spatial coordinates and surfaces of
what has been moved against design and forecast is achievable and is being reconciled
weekly by the on site Mine Planning Department. A site employee stated “Real-time design
compliance allowed the operators to know what to dig, when to dig it, where to dump it
compared to design in a visual sense. From this, both the operator and foremen can fix
areas not to design, ASAP, before the machine moves, .... these surfaces are also reviewed
by engineering to help modify the stripping forecast going forward. In some cases lowwall
movements and coal damage has been spotted early, reviewed and potential extra loss
been placed into coal quality blending forecasting.”



MineWare CEO Andrew Jessett said “Reports from site trials have shown live
updates were verified to within <300 millimetres of actual altitude in most environmental
conditions. While cost saving reviews show that the payback period for the technology, after
examining reductions in spoil room errors or low wall dig to plan errors, reduced coal loss
has been as low as three months.”

This type of technology is the cornerstone of advancing many other different types
of real-time machine guidance technology in the mining industry including the Dragline
Swing Automation (DSA) it also has the potential to be transferred to shovel machinery. In
this instance, this would reduce the amount of interaction with LVs on the RD fleet, but also
when surveyors are required to pull up machinery to obtain data for statutory & governance

reporting.
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