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Construction and Application of Spatial
Curvature Moment Invariants

GUO Ke-hua,LIU Chuan-cai, YANG Jing-yu
( School of Computer Science & Technology , Nanjing University of Science & Technology , Nanjing 210094 )
Abstract  The three- dimensional shape descriptors have been applied to object recognition and classification. A novel
three- dimensional shape descriptor combined with local and global representations is proposed in this paper. Firstly,
traditional moment invariants are extended by including a term to represent spatial curvature and a series of new moment
invariants named spatial curvature moment invariants is constructed. Secondly, normalization method of these invariants is
presented and they are independent of the translation, rotation and scaling transforms. Experiments indicate the proposed

method is of lower computation complexity than traditional three-dimensional shape descriptors without reducing the

recognition rate.
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Tab. 1 Spatial curvature moment invariants

Hi1 HE2  HEa R IER

E A HAE (% )
Jy x 107 33.25 34. 65 34. 87 2.56
J, x10" 42.67 44.76 45.01 2.91
J; x 10" 10. 32 11. 15 11.58 5.81

M1 AT LAF Y, An o 22 45 7 9 05 B9 HE B R A
10% Z A, H B AT LABA A , 2 5] Y 50 0 R 8 B oA —
TE IR

82 Al RAE AL BB 2 A AR K BCR

S 2 B9 H SR A — L8 3 4 ORI AR ST
LRI RO . DR i A 100 i 3 4k K]
&, 3% 100 R 3 4EER 4518 3 Fros 9 10 4~ H bx
SCER I, X TR B AR, B S T AR T
¥ e AR A e, W) iF e % 110 sk EROFAEA
B, I3 sal LA L fEX 10 D Horrb, A
L6 HAR BAMBLZAE o O T AT A R SR R RCR

H#r6

BAx7 HH78 H#79
B3 BHE R 10 4~ B R

Fig. 3 Ten objects in the test database

H#x10

RIS B, 52 36 vt 2% K — 86 4% 8 7 125 1 B 03 265
Bz,

A S X X 100 i R BEAT IR 28 SEER I,
XoF TR 12 G A i RS, B e TSR T A% ARG
SF- 2o it 5 AR A AR AR 3 (10) DR 3SR B AT 0 =3 ] i 3
FEAAR R B, TR R PR 2 8] Y BE R, 0 2R
PR G5/ WA R EATR T —3, T IRIERR
B A N AR S 58 R — B Minkowski {25k

W WIEE G Z WA PER, &S SHEAZ
[F) Y, 00 S S 22 18] 9 — B Minkowski B B 5 3
mF .

PSR TUGA b Ay
dis(S§,8) = -y ————— (11)

3 27 min(J,,J,)
ARSI R BIE I 20% , A FE AN [R] 55 1k A

S ASCH A 3 4 1 LT A 0 3 4k Zemike



5510

SR TE AR A 2 [ iy A AN AR R A A 3 e HC 1 T 929

FEARAS T R I BRSS! R 100
W MR AARIEAT T 4328 HC 4 S RUR A is S e ] 4
%2 Fim .

£2 HEMBMELRE

Tab. 2 Classification rates and running time
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