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(b) Feature points of
the model object

(a) Feature points of
the test object
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Fig. 1 Feature points extracting results from same

object with two different viewpoint
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Fig. 2 Illustration of a vector angle surface patch (VASP)

1.3 AEkAHERSE

e A Fll B YsE T % Sk e A lh I i md A R 45 R
HP ANTFOo~n/2.BENT n/2~n. A F1 B i
(LR o B |l AT R A ) R AR R 5 R R
AN CRRIE R D AR SEBR, — SRR R E L A R B Y
(E 7P I /3 Fl 7o/ 10. 5 e HOMEARME DR SE » i T A
[6] 1 4 A AN [ 1) 4 B 8 A T B R/ s TR e 11
{EL A Z0 e A% AR ) R AT 1 35 1 9 K

e WMERE AR I 73 HE R 3 S8 L @ o

e=Kpu, (5

. 1 & 14
A /A»ZN[ZE#M/J,:?JZE I bi — Dy | py 2

Sp AR, e 2T B R TE 0 3 BE R LK R — A
IE R TESEBR I L BB I E A F 10~20, A
7 {66 f T R %) 9 436 T AR i il 1 43 R I AN TR] 3 4
RS

1.4 27

141 kZkAd@mku kst

T AR B A il R R A LR L FRATT R
BILR T AH OC R B0 % PR Q Ry 2 b X Y 4% i S A il
1A B R (P Q) LM % R B

N> p.qi— 20 p: 2. )
(NP —(Zp)D) (NG — (Zg)D)

R(P,QMEANF—1 Fl 1 Z 8], & xxnH M
B /N e LA A — b iR 2%, SR )5 8 i Fisher
AR AR 2 M A DG R AL R M REHLAS B S

14R|
1—R|
TEARRLRE Feerb o S B (8 8RO i B 794 1 ] e A B
FESEBR I SEB0 h k B . S HME 4 1 B, P e [R50
AR fe A AL EE .

Pl 3 2 J< = I ity imn g — > S DA SE A
BTN T AR S SR S A B HL AT DL X A3 AN [RDE R
Yk, Hoh VSAP, F1 VASP, 43 5%} 1 A [7] £ BE 1Y
Py VA TR R T ) ] — > 0 BT 1) S () 2R o S o il T
Ao A AT A AU S S 1. 273 8. VASP, #
VASP; [ — A~y i A 7] DX 3811 5 o A il v e s
MATTEIABRLEE S S 0. 256 7. 3R 36 45 S iR & & &
it AT DO T R R .

R(P,Q =

S:atanh(R):%ln‘ %)



1864

?“

R 38 %

VASP
AST

v

VASD
¥ AASI

2

VASP,

B3 xEXAdmhHAENER
Fig. 3 Demonstration of discriminatory power

of vector angle surface patches
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(a) The corresponding filtering
result of test object
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Fig. 4 An example of corresponding VASPs filtering

(b) The corresponding filtering
result of model object
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Fig. 5 The range images of objects in the model database.
The object IDs(0-8)are labeled from the left

to right and top to bottom.
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(b) Model and test objects after alignment
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Fig. 6 Three examples of correctly recognized model-test

pairs. Each column shows one example
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Fig. 7 Recognition results for the three two-object scenes.

Each row shows one example.
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3D Object Recognition Based on Vector Angle
WEI Yong-chao,SU Xian-yu
(Opto-electronic Department , Sichuan University ,Chengdu 610064 ,China)

Abstract: One novel local descriptor based on vector angle for 3D object recognition was studied. The
information of KNN, vector and shape index are extracted from points’ location information. The feature
points are obtained based on shape index. With vector angle, surface points are segmented into patches
centered in feature points. A vector angle surface patch descriptor is characterized by a 2D histogram. The
2D histogram shows the frequency of occurrence of the angles between the normal vector of reference
feature point and that of its neighbors vs the angles between the normal vector of reference feature point
and the vectors from the feature point to its neighbors. Finally, the patches descriptors of all the model
objects are saved into database. Given a test object,a set of vector angle surface patches are created and
compared with model patches in the database. Based on potential corresponding surface patches candidate
models are hypothesized. After correspondence filtering of each pair of model and test object, verification is
performed by running Iterative Closest Point (ICP). The final identification result will be the pair of model
and test object with the minimal RMS error. Experimental results with real images are presented to
demonstrate and compare the effectiveness and efficiency to the proposed approach with the spin image and
the tensor representation.

Key words: Image processing; Objects recognition; Vector angle;Local descriptor
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