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Robust subpixel image registration technique based on local phase correlation

Wang Cailing, Cheng Yong, Zhao Chunxia, Yang Jingyu

( The School of Computer Science, Nanjing University of Science and Technology, Nanjing 210094 China)

Abstract: An efficient and robust subpixel image registration method based on Local Phase Correlation ( LPC) is developed

in this paper. After estimating the initial translation by the traditional Phase Correlation (PC) method, the initial estimation

is refined by the upsampling matrix Fourier transform of cross-correlation power spectrum. Then the translation is tuned by

the refinement to achieve subpixel registration. Experiments on various image pairs show that the LPC method achieves

higher registration precision, and immunes to random noise and illumination variation.
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Fig.1 Cross power spectrum and local upsampling spectrum



430 hE E R B www. cjig. cn

%16 4

b FORBE AR AR N, x N, B E SR AR SR
Ty 3R | WO R AE X 7 (1) A A B A B R BE AR R
VB WMB R (Ax,, Ay,) , X 01 45 F 58 = B0k
IHEIE , BP AT 153 2 AR R A PR AL T34k
(%9,%0) = (%,%) + (Ax,,Ay,)  (10)
%I FEFR R JRy 8 AH 67 AH 5& (LPC)

3 BEMERSH

T T3 A SR VAR 2 A G S BIE AR AR I v A
SEIRIE o Jay TR AR AL AR OC 19 G B 0 TR bR AE 4 B
Fourier 84, L5 (9) . P4 ME E, 5 f(X,Y) 3F
M EE— DT R E N, PREBHEMN, -1 4
ks Ef(X,Y) 5 E, M & — oK
BEM, ANFBBEA M, -1 ANk iE 5, 5 80 3
i 2 2 N RIs L B RHORETR E 6 NiF s R H
S B B

n(MFT) = 8(N,N, + M,N,) —-2N,N, - 2N, (11)

LRAEHE R Fourier 78 45 () {5 A8 T AN 75 2%t
HYPRGE AT AN R BRAE B A B R R E
ANGRIRAE B R AT BORAE, R RUEE R T b LE
N(N N, F1 M, 5/ ) /NeE, b SRBEME [ Fourier
AR ZEE R O (Nk) , i LR FET J5 ik i 8
LA ISR O(NE log, N) o BRI, Ja 3 AR A3 AH G LE
JR BT RRHCR EABR R R .

4 IXWERSHM

Ry T B JRy F AR AL AR 3G T vk 0 5 o 1
AE 6 HEAT 1 Rd (0 255 a0 L 3R A 1
U RE NS R N T £SR3 T B e g £ O

206 1 R ] Fourier-Mellin 7% 3 5} Lena [&{%
XF AT e AR TS BT, SRR X R HE AT e 5 F
A ON 5F L 08 5 IR B0 G R R AR AL AH OC 125 R AT
FRS AT 2 g T BN R R 1
18 B VRG 55 T e 4 THORI - B 1 2555 L M RICR o 52
B, SEBR AR S B e RE £l 6 = 50..53°, 45 i A
T 5=0.86 FISEEE T=(-34.3,31.9) , KRk
AL 45 b 6 = 50.526°,5 =0. 859 Ml T =
(-34.31,31.87), SEY4 REW AT ERA
R 1 255 BC HE T fE

K2 A CMU B dfs % b i R 347 1

(b) FFACHERIB

(c) BoHESs R

P2 EANERE G A AL e A TR

Fig.2 Image registration with rotation, scaling and translation

BERTFHESEAT LR, EEX PR —EBREE
FR) 155 43 S R AT T SR A A 8 e v A5 2 5L AT A%
FVR L AW BG5Sk 8 ] AAH L 25 4%
1T SR T Y A5 2 G I U T W I S 0 4 R R AT
TOXE B SCHR [ 8 ] FH OE 5% oR B0 UL IE — 4k B T R %
) 2 AR FRL I A28 48 ( Dirichlet pR%K) |, 38 3515 5 A8 & 4
A AT AR O B &, SCHR (9 ]38 2o A A 6 5 7
Ak b 0 R TR IS RN WAR R S, AR
ERAERE N TS E N kB BSOS B i
K BERTIR B 1/k AR 3 SEPRA T S 80036 1, M T
SCHR[8-9 1 77k B Al 1 1 4 B, A 307 1k 1Y T VARG
R R SIS BT S ] 3 TR

KU 3 O T YR R A 67 AH 56 ik ) i AL e
P I Y BE T, R A R SR AT T A R
B4 BT — 2l e 7S 5 0T Y AR b (a)
H Lena [, (b) A — & V& 195 # Lena &, Jf
HIMA—E =R (6=0.1) 1= HBEHLIEES, (c) K
FCVERS R K =100 B A HE &5 SR, SEae b,
KSR PRE R (8. 874, 10. 236) , 52 56 4l 1 {H
(8.88,10.23), 2 FIH T A XL L Fhlg =
FECE O T MR EAS B, 2 4L S0 g0 45 S W, Jm A
AV AH 3 6] B BT 7 ELAT A 1) 38 I RE T o



553 4 ERF G R AR AL A O] T EF AR 2R R A AR TS 431
x1 THREZTEBSHMIUTLERIIBR
Tab.1 The registration results comparison of different methods
& 1% SCBRME Sk 8 Jr ik M50 AT
(0.50, -0.50) (0.48, -0.51) (0.496, —0.493) (0.50, -0.50)
(0.25,0.50) (0.28,0.49) (0.255,0.498) (0.24,0.50)
Pentagon k=100
(-0.25,-0.50) (-0.25,-0.52) (-0.25,-0.52) (-0.25,-0.50)
(0.0,0.75) (0.0,0.80) (0.0,0.744) (0.00,0.75)
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(0.67,0.25) (0.69,0.33) (0.679,0.242) (0.670,0.250)
Paris k=200
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(0.33,0.33) (0.325,0.32) (0.333,0.329) (0.330,0.330)
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Fig.3 Cases for registration results comparison
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Fig.4 Registration results with additive random noise
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Tab.2 The effects of noise to registration
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3 0.1 ( -9.656, -5.325) (-9.65,5.32)
4 0.12 (2.128,4.679) (2.14,4.68)
5 0.14 (15.538, -4.07) (15.53, -4.19)
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Fig.5 Registration results with illumination variance
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