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Automatic feature point extraction for three-dimensional skull
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Abstract: A fully automatic skull feature point extraction method was proposed, which extracts the
skull feature points by a partitioned statistical deformable model and a model similarity matching
method. First, the statistic models of skull partition were constructed, and a benchmark model and a
series of generated models were built by statistical model deformation. Then the mapping relationship
between models was established and the model similarity was defined. Finally, the feature points of
the model to be measured were indirectly obtained with the model similarity and the projection rela-
tionship. Experimental results indicate that the location average error of the feature points for an eye
socket model is about 3. 232 5 pixels. When the distance threshold is 10 pixels (3% of the size of the
model) , the location accuracy for 90% of the feature points achieves 100%. The method proposed has
higher accuracy and exaction for skull feature point extraction as compared with traditional methods,
and can extract the feature points of smooth regions for skull models.

Key words: medical image;feature point extraction;statistical deformable model;similarity matching

Y #5 B #3:2013-08-06; f&1T H #7:2013-09-29.
BEETE  H0F 7 B0 TR ST O AL IR TE I 2%) 2012 4F 3 ik 3 4 9% Bh I B 5 B v 48 Bk $2 1150 9% Bh
I H (BFE B A2 No. 2012KIXX-29) ; BEvE 4 20 F T BL2# 0 58 11 % B 39 H (No. 12JK0729)



o Hy, S YRS R AR S B ShARE 1389

1 3 =

= R A R ik B RE TR LA B U 1Y
IF 5T R AT T R R AR 5% | AE TR v A A R
o KT A BRI SRR RE J7 1 BT TR R U
SR NNURERITR V=R <9I S B NSRS WAk AR N
2H 2R I S O AR A R

=2 PR AR RSP E K DT IS E AR X i
AWM EREE d TR S5
Z¢, MR 2 . = 48 S BRI RRAE A 3
bR E S VE e — B FEME AL, [ A A AE 3K D5 T
(O AF 5% AR G 45 /100, Ballerini 55 X = 4 )
R Bl B 1 R U 2 ) Ty vk ok R IO ki 4%
MTHT ] H2 75 B BB REAE 105 o fEJ 3 R 5 3% 17
TR TR A S PR IO, N RE A I AR HE A0 A9 3
e e, MELLATRORE B B9 LR AR S Yan S A
P2 2R 5 T G831 7 i AR E M B 45 AE 1 I 52
BT R UHR v [ S R AR 0 AR SRR N O
T 1 T 2 AR S g IURE YRE AE A T DT P
2K 2R AE PV E 1 4R R SR IBCRRAE S A LA 45 B
f Jr 180 3 2R o B IO B A A Ak i AN i Tk
A RE 2 B T DX L o] 4 AiE AN T 8 40 R AR 5 T
H AR A T H B AR AR A A 5 B 0 R I

Li LRTIR . b TR B AT A 2R I il 2
RS KLU A9 TUART 2 AR HL A 8 XS8R L AR 455 iE
DX AN WA o A G 1) AT L AR A 2 47 248 ) A
REUE Ak L3 — X319 5 AR A e 482 IS 77 720 A
JEE ARG 55

BEXS b AR, AR SCHR Y T — Rl L T X 42
T AT AR AR B4 S R A bR A 7 1. T IE A
U 23 DXCGE T AR 068 fit DX sl i A 1 26 3k
Lo FCASE Y [ (0 R 5 5C A% o 445 5 5 2R AR B P DC P )it
HL,OH bR E T R AR AT

2 A THRGEIFTEHAERG R F
P AE S AR

48 1 W] AR B 8 ( Statistical Deformable
Model, SDM) & i FIGe 112405 1, % W Hh 52 e

FIIEE B —FBAL, Z BT 90 AE MU H
Cootes i HY . 1B R I T X R A9 s 40 A 5 8.
IR S TRr OB LU NG | 2 = o NN K 3
B XS RAEAE 1T SR EY (Active Shape Mod-
el, ASM) ., GEita] 28 JE A5 0 BE ] DL 3A X 4 (1 3t
PEFFAE (5] AT A3 5o 2 500k 42 i A= 10 5 A
RURPIEAR . AR N T TE R = 4R Al
SERHOCOU, WA, B E], B 2R IR
B, AT B R MHEIBR P T
FIRR RIS RS
2.1 MESREIHTEE

TEHESE o3 DY M Ge i LA I, 5 S ot
AL G5 AT A B F0) E SO ST 8 R DGR 191X
B, A SCORE PR R A 7 A DX X
(Brain Region, BR) . R E [X 48, (Eye Socket Re-
gion, ESR) . Z& 47 XJ FR 19 i A X 3k ( Symmetrical
Cheekbone Region, LCR,RCR) ., £ JiF X 1 ( Nose
Cavity Region, NCR) ., 1 iE X 4 (Mouse Cavity
Region, MCR) DL J& F 4l 4 X 3 (Mandible Re-
gion, MR) , W& 1 T s . fi B 4 DX AR 7Y ) 35 R
FH2E A 3l 75 vk < B e AR st o DR i AR X £
L7 VR AR SR 5 R 0 Sk 7 A I B R
FhE I FILE R,

BT S sR A 7 A X

Fig. 1 Seven regions of skull model
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Fig. 2 Definition standard of skull feature points
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Fig. 3 Flowchart of automatic extraction method for

skull feature points
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(a)Reference orbital model
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Fig. 4 Reference orbital model and its mapping

orbital model
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