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3D graph structure extraction of the gallery regions
for X-ray CT images of Wooden statues of Buddha
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Junko Iwamoto!, Kazunori Kotanif, Yukiko Kenmochift and Ichirou Nagasawaltt

Abstract This paper presents a new method for extracting the 3D graph structure of gallery regions (worm-eaten areas)
from X-ray CT images of Wooden statues of Buddha. The extraction and analysis of gallery regions by image processing is
indispensable in the restoration of historic and precious Wooden statues of Buddha. Our new method consists of two major
parts: extraction of the initial 3D graph structure and its correction. Because the local shape of the statues and the gallery
regions can be similar, extraction of the gallery regions can create extraction errors in the initial 3D graph structures. The
second parts of our method corrects both of miss-extractions and unsuitable extractions satisfactorily based on their local
and global features. Our method can extract the 3D graph structures of gallery regions with high accuracy, and it also can

be used to visualize these regions by using extracted graph data.
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The system of graph structure extraction for gallery regions
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(a) Appearance of a wooden

statue of Buddha (b) Xoray CT images

(¢) An X-ray CT image at
the cross section A of (a)
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(d) The histogram of CT values of (b)
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The appearance of a wooden statue of Buddha and a X-ray CT image
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An example of estimation of Buddhist region
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(a) Test images

(b) The reconstructed result of gallery regions by Initial
3D graph structure

(c) The gallery regions reconstructed by restoration pro-

cessing by 3D graph

(d) The gallery regions reconstructed by deletion of the
incorrect extraction by 3D graph

(e) Proposed mathod
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(a) A X-ray CT im- (b) The estimation re- (c) The extraction re- (d) The extraction re-

age at the slice £ = sult of a statue re- sult of gallery regions sult of gallery re-
99, f(4,7, k) gion including gal- w(i, j, k) gions by thresholding
leries h(i,j, k) w(i, j, k)

10 X it CT HIZH g S AAGAUISHEE G & g WISl (slices of k = 99)
X-ray CT images and the experimental results of region estimation and the extracted results of gallery
regions (slices of k = 99)

(a) The reconstructed (b) The gallery re- (c) The gallery re-
result of gallery re- gions reconstructed by gions reconstructed by (d) Proposed method
gions by Initial 3D restoration processing deletion of the incor-
graph structure by 3D graph rect extraction by 3D
graph

11 # 3D 2T 712 & 2 W Al ] & AFEIZ & B B w Al (k = 99)
The example of gallery regions extraction by initial 3D graph, and the example of gallery regions extraction
by our method(slice of k = 99, (i, j, k))
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(a) A part of cross-sectional X-ray (b) The 3D image of (c) The rough sketch of the (d) The reconstruction
CT images gallery region gallery regions using edge image from node infor-

information mation
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The graph structure and the example of visualization of gallery regions
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(a) A part of (a) from the
front view

(b) A part of (a) from the
top view

(c) The relation between
nodes of a graph
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The example which visualized the gallery regions for every branch using the information on graph
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