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Research on location of gonion by finding maximum curvature

in curve—fitting of mandible contour
Sun Lu,Xing Yu,Shan Gaixian,Jiang Zheng,He Xiangqgian
(Forensic Medicine and Biomedical Informatics Research Room , College of Basic Medicine ,
Chongqging Medical University)

[ Abstract]Objective : The gonion and gnathion of human skull play an important role in forensic identification,dental surgery, cosmet—
ic surgery and other fields. It is critical to locate them in cone bean(CB) CT mandible image for forensic identification and preopera—
tive preparation. Methods : In this paper,an effective method was proposed to position gonion of mandible accurately and automatically.
Firstly,265 CBCT mandible images were processed to extract the outer contour of lower jawbone by mathematics morphology method.
Then quintic polynomial equations were carried out to gain fitted curves of mandible contours which were used to find the maximum
curvature points. Lastly,distance correlation coefficient was computed to evaluate the accuracy of location of gonion objectively. Re—
sults : Data showed that the distance between right and left gonion point to gnathion point had good correlation and the distance corre—
lation coefficient was r=0.955. Conclusion . Finding the maximum curvature point with curve—fitting is an effect way to position the
gonion in the CBCT mandible image.
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Fig.1 Cone Beam CT mandible image
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Fig.2 Sample image of the marked gonion and

gnathion points
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Fig.3 Image after mathematical morphology
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Fig.4 Image of the mandible outer contour
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Fig.5 Image of trisection of the mandible out contour
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Fig.6 Symmetric centerline showed by cone beam CT images
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Fig.7 Comparison chart of contour curve,fitting curve and

curvature curve
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Fig.8 Image of sharp curvature
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Fig.9 Curvature image after suppressing sharp curvature
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Fig.10 Effect image of feature points
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Tab.1 Description of goodness of fit between fitting curve and

contour curve

FE R ELR? KPGERE R
TRl 0.999 6 0.999 7
f/MA 0.8507 0.8555
SEHIH 0.983 5 0.9840
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Tab.2 Data of 6 samples
FEAS 0N Rislebn AR RUMARAR A2 R AT AR
s [x,y] [x,y] FRlx, ]
321 325 117 281 524 287 208.691 206.526
295 316 96 275 487 288 203.179 194.030
339 293 138 267 557 267 202.674 219.545
329 298 81 270 576 263 249.575 249.467
309 317 115 241 497 243 208.355 202.039
301 331 101 244 502 244 218.103 219.020
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