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Shape-based Object Retrieval using descriptors extracted
from Growing Contour Process

Khadije Mahdikhanlou & Hossein Ebrahimnezhad”
Computer Vision Res. Lab, Faculty of Electrical Engineering, Sahand University of Technology, Tabriz, Iran

Abstract

In this paper, a novel shape descriptor for shape-based object retrieval is proposed. A growing process is
introduced in which a contour is reconstructed from the bounding circle of the shape. In this growing process,
circle points move toward the shape in normal direction until they get to the shape contour. Three different
shape descriptors are extracted from this process: the first descriptor is defined as the number of steps that
every circle point should pass which is called Growing Steps. The second descriptor is considered as the
boundary distance of the circle points at the end of the growing process. The third descriptor is the curvature
of the growing lines created by moving points. Invariance to translation is the intrinsic property of these
features. By selecting a fixed starting point and tracing the boundary in a fixed direction (clock-wise or
counter clock-wise), a set of descriptors could be collected invariant to rotation. Finally, normalizing the
descriptors makes them invariant to scale. Support vector machines based on one-shot score are applied in
the retrieval stage. Experimental results show that the suggested method has high performance for shape
retrieval. It achieves 89.16% retrieval rate on MPEG-7 CE-Shape-1 dataset.
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W Keywords: Shape retrieval, Growing points, Growing steps, Boundary distance, Curvature of growing lines,
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(Figure- 1): Diagram of the proposed algorithm.

b poiie (ol al> o 0 50 5 99— oo 00l ()59 Laa—dg>
Cewsds gy Minkowski alols ;o 059 oo Gl )je,4
ekl il slagygis el S g 53 (o 3Ll (0
2 Aol [30] EMD g, jo (Js t0e—i co 48,5 a5 yo
Pl gt Slaggin plod b i ol S i 5l (i
03l 559 a0l pl 4y s 1355 0 03w pg0
b ol 53U a8 s, e sl be, o2l 5o b o
Sl palie 4 b 9,5 O)j50 st ol Sgins )
a8 i) anje b Glyiea o5l hod g0 pl S gt

S50

(SO, gy T 58 —F

U aoes 55l bl el ol e 1y blis o, anyl 3
ol el sl 285 Shaiys S (2l el bl
WSS ES e S Cew 4 ghaoe 8 pls by Wb S
e b pls LG oS > 31 o Ojleay b S ) 5l
S SIS oy sl o5 095 o0 gl pla S
ot (1) JSes 5o soleing w08l (IS slom 239,00
Syre gy diyl 3 SG isu cpl Ho il sai ooy
ol Sy gy IS ,nilS G o Gy 5l 4 09 e
oy S8 (arme 818 (0 S S oS Tl 098 e (55l
oplo 3 0 plgreas S J& 35 00 S (0l 1 0 se
Sy S5 B 3 0 Slaite wgd e 435 k3 )
(%, ,) 5(80:8,) ol 1345 Wee cmwsas (1) da
oSy Sl JS i 5 o olisin ity N
el S gl Sy S oloas g IS crlone b

< 1

1 N
x =\— xl‘s_ i (c\)
g..2,) (N; N;y)

3 A Somd Sb ,gilS Al (4 5590 Alold
ahags iy adadi pl 0l o 418 )T 0 pls glad IS
Sl b wbiopls (55, bUS 095 0 ai8)5 Hlaiyo g9 -5
g (6l pdigad ol

b S plos gl 0 pls bl slass cadlio ol jo
Ol G (] 00l a8, T Al (o i daSs ) lnSS
G 4 Jlo i S (0 g Hobdy Coll slapls L bl
Ay S8 gl 4y aS Gl b aS o oS > S

9 o Ak 5l s aba o Jlo g w80 Sl
olos > (Vo) dlagly jo M1, cenl ol ssliul ol am

LR 1 R R L WR | i VAR | W




4
.=’\.
3
]
§
v
k|

)
:
3

3

2
f
3

Y

3
)]

o 1) (Fys—e bli) o pls blas bas 18 (F) JS—o
a3 oo LS G BlE) JS& 5553 50 a2 o,

aul,8
Ll o, anl )b 5l oddgl el Sy dw Coond ool o
51 a5, le ozl il sla Sy g e 03ls iy
Ay bglas slil (1 5ke 5 (5550 Aol sy slapls

W Vi =Y
Codx, X, — X Q-
, -1
m =—
m, avn

Caz yo bl e > bl as) a8 (V) Js—s
> o 1250 45 oo (1) JS2 50 im0 oo plis Jlo i

©)()

) (<) () ()

39 Sy bl 1(0) .o oo Lid 1) b Jboyi cager o i sl gidd g ooy b 310 bl ¢ 7 jgme b () LU ool y ooy T 48 (Y- JSi)
295 43 sy 3 e iy B () S (o0 5 5 S s & il Jlo b g o 45 (T s

(Figure- 2): The evolution process. (a) Pink points show evolution points and blue vectors display normal
direction. (b) Evolution points move along the normal direction towards te shape. (c) Evolution points reach
the boundary of the shape.
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