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Absiract A new affine invariant feature extraction method based on the affine geometry property is presented in the paper.
New conceptions named Extended Centroid{ EC) and Affine Region Cutting{ ARC) are firstly introduced. A series of ECs
are then extracted by iterative ARC, and invariant features are constructed from the ratio of the area of the triangle which

are formed with ECs. Compared with other affine invariant lechniques, the ECARC based method shows good performance
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in computational complexity and stability to the illumination and 3D} rotation in certain range.
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Fig.1 Exlended certroid and comesponding points
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Tab.1 Comparison of computation times for three algorithms
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Fig.4 Test dataset “fish” , each fish hus three affine deformation versions marked with fishx_a(b.c)
3.0 v r z4
— fishl 2 — fish2
& fishl_a 2 & fish2_a
250 |- fishlh 201 | fish2_b
—+ fishl_c i —+ fish2 ¢ W
20l 1.8
2.
st E 14
® €
1.0 10
0.5 0.8
0.6
0. . 04 .
1 2 3 4 5 6 7T 8 9 10 11 1 2 3 4 5 6 T 8 9 10 11
SR Lzt
(s) fishi (b) fish2
25 12
== fish3 — fishd
-@ fish3_a -0 fishd_a
20 = fish3_b 10 O fishd4_b| 1
} =+ fighd_e —+ fishd_c
8
=
g 6
b4
4
3 2
o 0 M e
1 2 3 4 5 6 7 8 9 10 11 i 2 3 4 5 6 7 8% 9 10 11
ST
{e) fichd (d) fishd

A5 AT R 4 A RO S A 2
Fig. 5 Plotting feature values of four different fishes in Fig. 4

MABEEAPREI4IHAFAHLGA A
“fishl fish2 .fish3 fishd " 45 3% , X 5 fh S 64T 3 KA
HL0G B B, D% A e T 1R MK BE AT R A
i, A% B2 E RN, XPRAREEREE
FA R A B R fishz_a(b.c) " 451, KD
“S"ERAEGT. AXPHHERBEMHE R
THE AWML, A 5 o, Bf & & HERER

HIRFEEASRNRIERFS FnR. AEFTLLE
% T — b, A 5 T P R IR Y 4RAE
ERHS, RAT R EOFEN FEZRHE
REEMHHEREERFEGNOEEREE
o BB, X T AR KA E AR E 2 67 22
BARBALHERAER, IHEEMHEHIER
BAT A H 450 A 23 38050 0 68 58 5 5 2 %



1638 o R R

L BVE:

5
3.2 HESERA

582 4TI AR SR 0 i AT BAR - 5R
B, EBBIR L sk ” B RRMLIE 9
&, 15 i iRA ARSI A, BB R AR 3
Fidh A BT AR R A A I 6, 7 Fiiw

B 6 HinHAMEEIRE
Fig.6 Fish samples for recognition

B7 HibHERFENRNAEE
Fig.7 Test samples produced by random affine
transformation of Fig. 6

EfFiRA e, EAENEIERFRR O fan
RN ERK, REA3. 1 WRFEM 27 4
R A PR BUARAE , T B I i A B0 R I B 5 AR 4E
KBiAR Rl FOBK RIE B, ABE & B /ME oo K bi o, K
RBAE, A XK B EX 27 ARERBTHERT,
FREXT 100% . X HEHEEE, RA MSA B
TS FE A HEFT 43 36  MSA EE#R B % 100% , {H
FERXWFEHAEN, ETEENEFER AN
BRY EHRAMKESRAET, N 27 MREEER
FRAE AR B FE AT 4. 0475, MSA B3k (5 MSA {E
FHAR L) BB 2243, 68,

13 BETRESSENTRENBEE

MATERIER 3 W, A EHIER A St
A ER S 7RG R BN TR, YEEHEER
AENBRERBRBERSTHM, A FHET R
B B B, BT R LR A E N —E
BN R E®, NS R ERRFREH,
ENRSEI HERRiFXffed:, %A Coil-100 $

ik R, I 8 (a) BT A6, X B R AT R
(B 8(a) sl s2,83) BRIk (o4,85) ML (6,57) 2
EFERKE S, E 8(a) PRAMERE AL T
R R AR HA. M3 R E 8 EE
BAREURAE , B B 2N E 8(b) B , WE P ETLE
i EFEMAAFLT FIENERSREE .

(a) MiXEB

— original image
.o sl

FFEE
— [ L +a A o ~3 [

=

I 2 3 4 5 6 7 8 9 1011
Hirss
(b) %Ak A2k
BE B S R 2
Fig.8 Occluded images and their features
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Fig. 10 Features of images in case of different illumination
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