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Joint Detection of Potsherds for Automatic

Reconstruction of Broken Relics®

Kenta Hori

Abstract

Archaeology is an academic discipline that makes history clear by excavation of
historical sites and analysis of excavated relics. Reconstruction of broken relics is
very important to obtain the original shape of broken relics. The reconstruction
of broken relics is often likened to assembling of a three-dimensional (3-D) jigsaw
puzzle with damage and lack of pieces. The original shape of broken relics is
unknown. Reconstruction of broken relics is very difficult. In addition, many
histroical sites are excavated frequently in recent years, and many broken relics are
excavated. Much human resources, time, and money are required to reconstruct
broken relics. On the other hand, computer technologies are rapidly developed
in recent years. The computer aided analysis and arrangement of historical sites
and excavated relics have been researched. A field of such researches is called
computer archaeology. In computer archaeology, most issue of the researches are
statistical analysis or construction of database for information of historical sites
and excavated relics. In this paper, the author discusses the automatic joint
detection of potsherds for reconstruction of excavated broken relics applying shape
recognition technique.

The author discusses joint detection by curve invariance with consideration of

the local relationship of positions. The joint detection process is an important

*Doctor’s Thesis, Department of Information Systems, Graduate School of Information Sci-
ence, Nara Institute of Science and Technology, NAIST-IS-DT9761020, March 24, 2000.
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process for jointing of potsherds. A curve invariance is an Affine invariant de-
scription that describes the whole shape of a curve. To describe partial shapes of
a contour, the contour of a piece is segmented at first, and then the shape of each
segment should be described by a curve invariance. The true joint is represented
with one or more segments by contour segmentation. The Matching Score Array
(MSA) was proposed for detecting a joint that consists of pairs of segments. This
paper points out the problems of the joint detection method using the MSA. The
author proposes the joint detection method using the relationship of positions
among neighboring segments. Experimental results show the effectiveness of a
curve invariance for shape representation and the relationship of positions among
neighboring segments for making the joint candidates. Experiments also show
the effectiveness of applying a curve invariance as the segment description.

The author also discusses a contour description model and a joint detection
strategy for this model. The contour description model, that is proposed in this
paper, is a hierarchical graph model that is a mixed model of a graph model and
a tree model. A hierarchical graph model is independent of the special target and
is adaptable to describe the partial shape of a piece. The proposed joint detection
strategy uses the hierarchy of a hierarchical graph model. Experimental results
for two dimensional (2-D) contours of potsherds show that the hierarchy of a
hierarchical graph model enables to detect the joint between pieces without exact
adjustment of parameters in contour segmentation. Experiments also show the

possibility of joint detection for a set of potsherds.

Keywords:

Computer archaeology, Reconstruction of relics, Joint detection, Curve invariant,

Contour description model, Hierarchical graph model
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