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and scale invariance
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Abstract: To address the limitations of the scale invariant feature transform (SIFT) algorithm and re-
duce the computational burden of the Affine-SIFT (ASIFT) algorithm in scenes with large affine de-
formations, a fast image matching algorithm based on approximate-affine-SIFT (Fast-AASIFT) is
proposed. Fast-AASIFT has a clearer physical meaning than the ASIFT algorithm. First, Fast-
AASIFT recovers original images as rectified images by performing inverse affine transformations.
Then, it performs feature point extraction and SIFT description on the rectified images. Finally, it

performs SIFT optimization matching. The experimental results demonstrate that, in scenes with a
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large affine deformation, Fast-AASIFT can still match enough feature points, with a peak matching
error of <C2.5 pixels and an average matching error of <(1. 2 pixels. This proves that the anti-affine
deformation ability of Fast-AASIFT is equivalent to that of the ASIFT algorithm, which is signifi-
cantly better than that of the SIFT algorithm. Furthermore, the time consumed by Fast-AASIFT less
than 30% of that consumed by the ASIFT algorithm; thus, it effectively addresses the time-consump-
tion problem of the ASIFT algorithm. Obviously, Fast-AASIFT not only maintains good robustness

against affine deformations but also greatly improves computational efficiency; consequently, it is of

great value for applications such as scene reconstruction and recognition.

Key words: affine invariance; image matching; affine scale invariant feature transform
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Tab. 2 Comparison of matching error for different algorithms

(pixel)

byt SIFT ASIFT Fast-AASIFT
= N2 FHR 2 IE(E R N2 R IEE R N2 R R2E WEE IR
Building 8 0.71 1. 26 20 1.19 2.82 16 0. 86 2.01
Home 0 — — 15 0. 84 1. 83 13 1.13 2.27
3.2.2 IEELEE 5 H cos —sin 1/t 0
o o ety A
DC P B3 92 204 2 B R B 7 AR E 42 R 5 R A DT sin g  cos ¢ 0 1

[T R = G S 1170 QN B 1 LN VR A R ]
Pl 5 T B PR T AROF- 7 30 BB BT

ASIFT 553k 3 i 2 W IE {5 5 48 4 B 4L, 153
B 5 5 AR e 50 L A8 AR P 91 | 3E 47 R AR 4 B
5 UCTC , 5 9 0 0 S AR 4 S B SR i —

e 0 cos @ sin ¢

I | MM_@@
U7 G AR e bf ¢ SEATAF R AR IU(A, — I =
[1./2.2.2 /2,4,4 /2,8, B A AHE t(t#1
W) 26 BE o #FAT 55 25 R AR SR BE 50— M X I Ry
k=[1.4,5,7,10,14,20]. 3L 347 61 ¥ 1E 15 5
A4 A R AR B T AR 2 o G B AR
16. 3 £, ASIFT ¢ fiF 42 B #E i 29 5 SIFT 1
16. 3 fi . ASIFT #F 1 VT FiC #E 0F 29 Jy SIFT By
16. 3% 4%,

Fast-AASIFT 53k 5% 36 05 5 A8 46 i 47 0
SFOIE  FEAS T TE S5 R T AT R AR SR S R
FEDERC , an=C (1D s, S Bl e 4R By I —

|

CcOs ()

TG00 T o 5 HUE USR5 5 A2 T8 2800 AR — s
SR A 0 RRT SE LA B A AE s — M O MR 4 B4R
5 FRATT AT LUK B T 0 07 5 A2 T S HGE R 7
0 LN AT S BORAE 307 I e R AR ik
B /T ASIFT 59k DU SCHR Ry 9 A 1 52
Bk R B e=[1.1,1.4, 1.7, 2. 1], B4}
JEEEEE o B2 KRR N k=4, {LHETT 16 K
WA SRR R RCR RIE R . SEiE AR S 3. 2
WL S F R ,Fast-AASIFT &5 SIFT,ASIFT &
IRFERHE SN T 2 3 fin  RIPFEHE FLS, A 43 5
Fon LR =AY A/S F/A 43 F s ASIFT
5 SIFT #E0} [l Al Fast-AASIFT 5 ASIFT #E#}
PeAl . Fh 3R AT 0, RRAE $2 BB Be . ASIFT 5515 4%
B T 13 4% SIFT #EW) , Fast-AASIFT & ¥E4E
WF2 A 0. 27 % ASIFT #E i 45 1iF UT BC By Bt
ASIFT B AN A KT 260 % SIFT #E0}, Fast-
AASIFT % ¥ %6 W} << 0. 3 1% ASIFT; Fast
AASIFT & B FERF <0, 3 ff ASIFT, K I# #2 /
R,
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Tab. 3 Comparison of time-consuming for different algorithms (s)
. R AE B2 HURE e "R AIF DC B AE B Bk R R
o S A F A/S F/A S F A/S F/A S A F A/S F/A
Building 4.60 63.00 17.00 13.70 0.27 0.90 235.0054.00 261.11 0.23 5.50 298.00 71.00 54.18 0.24

Home 3.40 55.00 15.00 16.18 0.27 0.10 27.00 8.00 270.00 0.30

3.50 82.00 23.00 23.43 0.28

BEXE SIFT 45 4% 4t UL i 55 05 007 55 8 722 fig
1A B [n) 8, ASTFT 553 DA B[] 46 25 (] L 82
PG 5 S AR P 3 3 A7 DT T o 42 T 8 3 0 (]

BN EREE. 2R E XK, B E
MU, BT AR SCRE I T B A R L
S RCBE O R R AR Y PR B R DR BE B 2 Fast
AASIFT, SR 45 R . KRO7 BB 5T,
AL AR UL G2 08 2 REAE A, HUE A DT G R 25
(2.5 pixel, FI PR 2% <1. 2 pixel, H AT {5
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