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Estimate of craniofacial geometry shape similarity based on principal warps

Zhu Xinyi, Geng Guohua, Wen Chao
School of Information Science and Technology, Northwest University, Xi'an 710127 ,China

Abstract: An approach of 3D craniofacial geometry shape similarity estimation is proposed to solve the problem that current
approaches mainly rely on subjective assessment for the lack of related quantities. In our approach the cranioface, which is
to be compared, is transformed into another one in the database and its principal warps are computed to be the base for the
representation of the shape change. First, the global landmarks are selected from the two craniofaces and the thin-plate
spline function is used to establish a map between them. Then, the corresponding bending transformation matrix is
computed. This matrix can be represented by the product of the principal warps and one coefficient matrix, which is used to
measure the deformation degree of the craniofaces. Finally, the geometry similarity distance is defined on the basis of the
coefficient matrix. Experimental results demonstrate the feasibility and effectiveness of the approach.

Key words: craniofacial similarity; craniofacial reconstruction; thin-plate spline; landmark; craniofacial distance
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AL a=10° 0 4.484 17 5.1710  4.6310 6.170 3 3.977 1 4.710 7 7.0202 10.1010 5.3561
307

RACD 1 1 0.9974  0.9996  0.998 2 1 0.9999  0.9936  0.6108 0.999 7

AKX a=10° 0 1.6370 1.920 6 1.881 4 2.200 3 1.668 4 1.797 17 2.2209 3.4037 2.090
1347

RACD 1 0.918 6 0.205 4 0.192 6 0.1930 0.960 8 0.910 0 0.848 6 0.1749  0.890 4
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Table 3 Comparison results
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FRIZER S 307 (1 347 AR mias 5 Y 45 2R 22 7
BER, XET 307 (1 347 ANFRAE fAs 5 A 450, P
RPN T BF.G =25 A MRS E,
IRAMG SR, X 5 TSGR vk i 480 45 2R —
B PR RE RS C LT\ D iR 225, 5 E W
BAUEIERT L, C AL T 9 A HE R ) F a7 8

BERTAE N5 A AHLAY S5 2R, 2 m] 45 o8 AN A B B &5
Ao {HZ RACD Bkl DJ s B4 R— 5 W
UEFE 20 B, AR 3 70 26 5 M B IE L B 0 W)
AN

2) il AR Y HU R

TEN IR y —EWAHOL N, Al E Ly H—
BT AIR S KR & B8, AR R
L E )

R = X x100%
y

Moy =5 FFE O 1347 I A SCRIER
HR A 100% ,RACD Bk g vh 2R 60%

DA b S 56 R X LA 1 IET (14 1 50, X S P v
(1) 41 MREARBA AT B IRSLE, Bhik— MEARVE R
RF | FEHT M ECHE e g B O AN A A it 1A 4 Ay 4 L A
FIRIAD , B —E AT 3 W IE, FH AR SCH 2 A RACD B
0 BT AR AU, BEH 1 347 A4 R A A
SRR ER L IP RS R e 3 s, K48
PIANGEEE XS 41 AREA I S B B S, A
B4 n] LIS A SCR: A RACD 5k 19 3
HE 508 0.707 3.,0. 682 9, A SCH 1 o Hh R L
=T RACD 53k,

(10)
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Fig.4 Comparison of hit-rate histograms
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Table 4 Comparison of average calculating time

i)/ s

5 FIGAE L G RO — 2

N T B AR AR GE R AE KA A AR SO 1 5
Wi, AN SCHEFRHEUNIE] S T/ (14 34 AMEGERFAE 4 il
A 55307 .1 347 ANMRFIES R, ISR 2 S RCEEHNT
SEAS i A AL, 3R S WoR TIHRER,

REAE 1R
AR RACD
55 0.093 0.718
307 2.281 22.063
1347 196.98 476.59
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Fig.5 34 traditional landmarks
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Table 5 Computational results with traditional landmarks

AL S A B C D E F G H I J
89 0 1.295 1 1.4519 1.354 9 1.3490 1.355 1 1.3380  1.3002 1.5217  1.3414
341 0 4.4216  5.1025 4.6229  6.0982  4.0013  4.7048  6.9995 10.1204  5.269.7
1381 0 1.6366  1.930 6 1.8569  2.1895 1.6682  1.7833 2.2048  3.4582  2.1052
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