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The Geometric Averaging Technique for Long Bone

Dai-Soon Kwak, U-Young Lee, Seung-Ho Han(CIAA - Dept. of Anatomy, Catholic Univ.)
Kwang-Nam Choi, Tae-Joong Kim(Korea Institute of Science and Technology Information)

ABSTRACT

Many authors issued the feature-preserving averaging technique according to positioning and scaling process using
landmarks, which represent the geometric characteristics of three dimensional surface models. Such a technique should
be done by manual procedure, choosing and marking the landmarks on each bone surface before averaging process.
In this study, we produced another averaging technique without having to use such manual procedure, and made
averaging models from three dimensional surface data that were reconstructed from computerized tomography images
of Digital Korean Project. The bone models were subjected to orthogonal coordinator system. These models were
transformed to coincide mass center and to align principal axis. Then, bone models were scaled according to average
length data of sample bone models on all axis(x, y, z). After establishing voxellar hexahedron space which contain
all sample bone models, we counted the number of overlapping for each voxel. We generated the three dimensional
average surface by displaying the voxels that have more overlapping number than boundary number. The boundary
number was decided when the average volume of each bone equal to the volume of bone that would be averaged.
Using this technique, we can make a feature-preserving averaging volume of bones.
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Fig. 1 Coincide mass center and align direction
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Fig. 2 Measurement of femur & tibia
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Table 1 Compare average value of each bone with
reconstructed model

Components Averaged value | Recon. model’

T1[mm] 47.35+2.64 47.50
T2[mm] 34.89+2.49 34.97
TA[deg] | 131.56+5.78 130.10

Femur s
ST[mm"] | 777.78+100.09 784.03
SM[mm’}| 582.24+48.08 589.70
SB[mm’] | 667.89+62.83 662.23
Li{mm] | 353.18+19.22 352.53
Tibia | L2[mm] | 338.39+17.99 338.57
L3[mm] | 346.21+18.59 345.46

Recon. model: Reconstruction model by this averaging

technique
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