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3D Shape Retrieval by Radius-angle Histogram
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Abstract  Generally, normal based shape histogram feature,such as Complex Extend Gaussian Image, is rotation-variant
for 3D shape. This paper proposed a new kind of normal-based shape signature, namely Radius-Angle, which can remain
invariant under rotation. Then, the Radius-Angle Histogram (RAH) is constructed to describe shape contents and used for
3D shape retrievals. The RAH shape descriptor first uses a series of concentric spheres to capture the point distribution
information of the given model. Then for points in each concentric sphere, the Radian Normal-Angle is computed to extract
the local geometry features. Finally, the Radius-Normal Histogram is constructed by using the extracted shape signatures.
The proposed shape representation remains invariant under rotations. It can be generated from the given 3D model
efficiently and easily as well. In addition, this paper discusses the point sampling result’ s affect on the final retrieving
precision. The voxelization is used to make the sampled point more even over the surface, and better retrieving precision
can be achieved by this process. the performance comparisons for the shape benchmark database have proven that the
proposed algorithm can achieve better retrieving performance than other similar histogram-based shape representations.
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Fig. 1 Uneven point over the 3D model surface
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Fig. 2 Polar radius and radius-angle of point p,
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Fig. 3 The mean value of radius-angle for different models
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Fig. 5 Retrieving performance comparison by different

sampling algorithms
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Tab.1 Comparison of different histograms

AR NN(%) FT(%) ST(%) i i (s)
RAH 44.0 24.5 33.4 48 0. 18
EGI 315 15.3 22.8 64 0.18
AD 39.3 21.3 30.4 64 0.32
CEGI 40.6 20.9 30. 1 128 0. 24

M1 AT LA B A 1 S £ T T T A R I
ATy WA PR A 4R R A T R I T
T, 50 BEA G . FJ5 R AL P T I FE I
— iR R W AR S BN 5 ) — W R R
IR 5 H & B 7 B P i RE I o T A 7] 9
L B HE B A A B X O T S AR
F o T B R E], P b 3R 4 B RS IR R
T {5 5 BT il 9 52 2% B2 R AT U IRBR BT B Y
SBCAE N A X T AR e M BT R X T R
AR TR AR R AR e, BRI 0(2),
PR R TR IR N x 0 (2) 5 % T 1 1 1 3
FRAE X B — i, 2 8 BT B — 0 A
E IS E AT 0(2 x (N - 1) Wi, % &
— AT AR PR R R N N x 0(2 x
(N = 1)) 57 & e 39 P45 2 48 o i S 29 B 37 Bk I
XAk — R B R B A N A, A R
AN x0(2); ZY i wm W BAR 2 Ae 97 1 e 0 11 4R
SEAl b A R AR, A 2 O(2 x N +
N) o FY i e 3 PR A L A, A8 R R R AN A2
PR R AR R R A B R
{ELR X Bl 48 g 2 DA 8] &2 2% B O AR 1 o A 1 e



1536 B4 EE 2 i

%13 %

£ 57 B R AUAE K 2R ME AR O A B
1M 5L AE B[] 52 4% B O T R A AR 3. o T RE
0% 3 — 25 UL W AR 1) e ff B 5 TR T AG 2R I Ay % T T
M B L 6 gy TR AN 6] L B AR 1 2
Precision-Recall ( PR) {1 £k . 7] LA oF — 25 it BH 42 m)
e ff B 5 AT LAAR A B 4 i A R UME A R

PUT 2510 T P800 A R4 R e, A 3ROk
T I BV P g s — A AR A, RS &R
GE AR B 7 VR AE T RO PR b AT Y R A ) S
o B ARARL T o AR AR LM N BR AT A R .
TRRATER 1 AR R P R S8 0 A i) S5 T S
THT 2 R0 A 361 S 497) AR B0 B v 1 4 SR, AT DL R
U, R ok i B AU TE T AR B RS A L R R
FRALPE

o
wn

Precision

6 AR BT B PR £

Fig. 6 PR curves for different shape descriptors
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