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3D Shape Measurement of Crania and
Its Application to Comparative Archaeology

SHINJI UCHIYAMAt and SEIJI INOKUCHIH

This paper deals with three dimensional image processing system for comparative archae-
ology. Measurement and comparison of shape are very important in anthropology. The com-
parison of shape of human bodies, bones and crania have been carried out based on Martin’s
method since long time ago. This method is basically manual and point-wise measurement.
Recent development of 3-D imaging system can replace manual measurement with computer-
aided measurement. This system provides an interactive supporting tool for detecting 3-D
shape of crania using a range imaging system and for comparing their features based on image
processing techniques. Range images taken from 6 directions such a stop, bottom, left, right,
front, and back, are converted onto single 3-D coordinate. Pointing of the feature points
described in Martins’s method is done on CRT display by mouse device. Parametric features
are easily obtained through image processing function, for example, length, depth, angle,
area,volume, curvature, flatness, etc.. Experimental results show the comparison of volume of
upper portion of reid’s base line, flatness of maxilla, and flatness of pars glabella ossisfrontalis,
among 20 crania.
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Fig. 1 Measurement system.
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Fig. 2 Pose of cranium under measurement.
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Fig. 3 3-D data from rangefinder.
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Fig. 4 Coordinate of cranium.
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Fig. 5 Screen of measurement system.
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Fig. 6 Screen of Martin’s Method.
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Fig. 7 Volume of upper portion of cranium.
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Fig. 11 Normal direction on cranium surface.
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Fig. 18 Comparison of angular distribution of maxilla.
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