
Discovery of Lost Egyptian Gods 
Finishing Ancient Bronze Casting Work with CT

without MAR               results with different settings

Historical Background
A unique collection of complete casting moulds for use in the lost-wax 
technique was found in an Egyptian rock-cut tomb by an excavation team 
from Bonn (Germany) in 1969. Some of the moulds contain remains of 
wax and/or bronze. The forms of the intended bronze figures were 
unknown for 2500 years. Yet they could currently be recovered by using 
computed X-ray tomography (CT) and image processing.
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A modern wax model, created on the basis of the 
digital data of the segmented cavity volume of the 
mould, serves as starting point for a present-day 
bronze casting (Flierl Art Foundry, Berlin).
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Bronze remains (bright area) in some of the moulds 
lead to artifacts in the CT images. To get an sufficient
contrast between the different clay layers and an 
undistorted image of the bronze and its vicinity, 
the artifacts have to be reduced by a special metal 
artifact filter during the image reconstruction. 
Therefore the CT data were reconstructed twice, with
and without correction. Both data sets were filtered 
and weighted summarised. To get the best result it is
necessary to specify a threshold to separate bronze 
residues from the remaining image data.    
     

Bronze remains inside the mould can be 
segmented by using a global threshold.

Virtually filling up the cavity by using 
a global or local threshold leads to an 
incorrect shape of the statuette.

Only combining the segmentation with 
a flooding algorithm (region growing), 
morphological filter operations and an 
advanced surface determination with 
locally adapted gray vallues leads to the 
accurate 3D image of the intended figure.

Some segmentation errors caused by 
shrinkage cracks have to be identified 
and removed manually.

Four different clay layers can be
recognised with the naked eye.    
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All specimens were 
examined with a 3D 
µCT scanner at BAM.
130kV and 210kV,
28 - 54µm voxel size.
detector: 2k x 2k
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