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( Shape Based Framework for Recognition and Tracking of
Texture—free Objects for Submerged Robots in Structured Underwater
Environment )
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Abstract

This paper proposes an efficient and accurate vision based recognition and tracking framework for texture free objects.
We approached this problem with a two phased algorithm: detection phase and tracking phase. In the detection phase, the
algorithm extracts shape context descriptors that used for classifying objects into predetermined interesting targets. Later
on, the matching result is further refined by a minimization technique. In the tracking phase, we resorted to meanshift
tracking algorithm based on Bhattacharyya coefficient measurement. In summary, the contributions of our methods for the
underwater robot vision are four folds: 1) Our method can deal with camera motion and scale changes of objects in
underwater environment; 2) It is inexpensive vision based recognition algorithm; 3) The advantage of shape based method
compared to a distinct feature point based method (SIFT) in the underwater environment with possible turbidity variation;
4) We made a quantitative comparison of our method with a few other well-known methods. The result is quite
promising for the map based underwater SLAM task which is the goal of our research.
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Fig. 2. The pipeline of the proposed framework.
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Fig. 4. The recognition process
M A wjAEo] EAT wf FEE P &g g
Az md 2d GZ8d xgdd FJAE M2
M=Hm =+,
T
Uy V) Uy Vg .. ... U, Uy, t)\ Cezyez,”
1010.... 10 o= 2)
0101 ... 01] [t,] ¥t
o] #A A o] et
X=[\tot] 8 som 99 2o AX=)p Z=2
¥4 8 5 ged  fE A8k de
X=(ATA) 'ATb 2 78 5 9tk
2.3 HMY zHE STt Y
gy 919 4 (2)4 ¥ least-square methodE ©]-&
St WS T3 22 o f 2 Qldte] A & ¥
% 9tk AA Shape Context® €HH3F B$-4& 2A
T3l EAERE 4 QLo2E et 394 o

¢

A7 BAS AAE Behd 4 gleh a9 3 el
ol §8 YA wjPAe o
2 4
ey

il

[‘10 o,
=z %

Shape Context=
ofFrh B2 HEo] AXHA WY B&
olg]gt wAHE sty flste] AlRbe=
Ad HAstE Frbeks URiolth

443 B4e AuduAe 45e FARA=
33k 5 N7lel ek M3 m HE9 similarity ¥ 3

H= [}\Ro(e) }1]% ?_3].7] %]6‘]—0?] i_)‘?_]_r% R(O)LC‘

2x29] 3 PPolm Ao} T 747 =AY
3 ols Al w3k WE ot wpEbA ol gk W
A (3)e] Hast 2 W 7 5 gk

=

e

Ry

=
=2

*
=0
= 1

_'

(561)

Examples of wrong matching (a, b) and correct
matching cases (c, d).
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