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Scaling and Rotation Invariant Analysis Approach to Object Recognition
Based on Radon and Analytic Fourier-Mellin Transforms
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Abstract  Orthogonal moments have been widely used for image recognition and classification duo to their useful properties
such as being less sensitive to noise and being very accurate in image reconstruction. However, their do not natively possess
scaling invariance, essential image normalization and binarization process will lead to error of re-sampling and re-quantifying.
A new scaling and rotation invariant analysis method for image recognition is proposed. In the proposed method, the Radon
transform is utilized to project the image onto projection space, and then the analytic Fourier-Mellin transform is applied to the
projection space to convert the rotation of the original image to a phase shift and the scaling of the original image to a scaling of
amplitude. In order to achieve a set of completely invariant descriptors, a rotation and scaling invariant function is
constructed. Based on four features of the invariant function, a k-nearest neighbor classifier is employed to implement
classification. Theoretical and experimental results show the high classification accuracy of this approach in comparison to the
orthogonal moments-based methods as a result of using the rotation and scaling invariant function instead of images binarization
and normalization, it also shows that this method is more robust to white noise than the orthogonal moments-based methods.

Keywords Radon transform, pattern recognition, Fourier-Mellin transform, invariant analysis

EEWE : EREH A &R (863) % BTl H (2002AA143021)
15 75 H 83 :2006-12-11 ; % [8] B #3 :2007-05-11
F—EEEN: T MEH1966 ~ ), B, ., BT RR PR R EE SO A . REB T O BSR4 4

E-mail : wxuan@ snnu. edu. cn



2158 B 4 DR 2R

B3 %

1 3]

]

TE R AL B AR 5 0 2, 6 T R L
fuf 28 48 (e V- # 5 RO A ) A 22 73 Hr o — A~ F
W RATSEN ZE, R O AT LR T AL L L H
PRI 53 28 BCEA BT 26 S D 2
B SR SR HE T AR ST 7k g B
JUSE AT 43 R AR IE S 5 TE AR A R AR I A
AN UT o 2 RO BRI A 2 B (R X e 7S IR
B BRURR T ELE TR O A8 R i i AR TR
1FE 32 46, U0 Zernike GRS Legendre 251" Pesudo-
Zernike %7 Tchebichef 45"  Fourier-Mellin %" s
T R 455 18 — 2H 1 22 pR B2 iy 56 B, A
I T T S AT LA E R R T L T A2 A R R
R o {EL R N T I 52 R AT IR R LA S
(T VR 5 RUBEAZ ) AN 728 43 B 1 32 2 ) R J2:
R iR NN SN ok N F SR Bu ol |
BT A8 A5 0 — Al AT DS IR AR AN AR Sy
Br(WIE 1 (a) (H R H I —feid B 2 51 A HR A
HERAADE M A RN 2 R RAR 2 a0y
HAMMER . FIASCER L T —F 5T Radon 725t
HfgE A Fourier-Mellin 22 3 i) K 5 Ji e A 72 H bp
PUIN B vk o % B S L H T H AR R B AR BE 4T
Radon 284 (ULIE 1(b)) , 98 J5 8 Jat 15 1) e 5 e Ak
N A 0 J7 [ B -F-R2 (UL 2) , [R] R 5L
PG RO AR 4 Sy r Bl A ROBE A2 A6 5 R B2 A2 4k
I J % Radon % 5 %5 ] #E — 2 k47 f# #7 Fourier-
Mellin 22 e , BV AT 44 Radon #5225 [6] #4 0 J7 [n] #) -
Fo 5 AL S R AL DR 5 FIORE r ik 9 RORE A8 A 5 0 R A2 A
SR IR B AR AL . AE SRS b BRI 58 e S — e

& AR
' '

—{tk RadonZE
' '

IH—4k Fourier-MellinZF
Y '

PRBE AT FRIAVERE
() T IEASHE A 53 T 1A A (b) AL AR

Bl 1 BT IE SRR A 0 B 05 1 5 AR SO AR
Fig. 1 The block diagram of the orthogonal

moment-based analysis methods and our approach
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Fig. 3 Image sets used in the experiments
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Tab.1 The results of experiment 1
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different methods versus SNR values
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