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Fast Electronic Image Stabilization Based on Phase Correlation in

Single-quadrant Fourier-Mellin Domain

WANG Zhi-min, XU Xiao-gang

( Department of Equipment System & Automatization, Dalian Naval Academy, Dalian 116018 )

Abstract To realize fast and robust electronic image stabilization, an algorithm using phase correlation in single-quadrant
Fourier-Mellin domain to estimate similarity motion parameters is presented. First, according to the property of origin
symmetry of the Fourier magnitude spectrum and the idea of image block matching in spatial domain, a novel method of
single-quadrant Fourier-Mellin transformation ( SQFMT ) is proposed, which applies log-polar transformation in frequency
domain to map the single-quadrant magnitude spectra from Cartesian coordinate space to log-polar one. The similarity
transformation parameters are estimated using SQFMT combined with phase correlation method. In contrast to the approach
based on the standard Fourier-Mellin transformation (FMT), our algorithm yields an effective solution in computational
performance, and achieving consistent accuracy. The experimental results show that our algorithm can achieve a reduction
of 75% run time on average, with a small accuracy increases comparied with standard method.
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Fig.1 Spatial mapping of magnitude spectra in FMT
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Tab.2 Comparison of experimental result from jitter video sequence stabilization
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FMT 252 28.4 225 26.6 163 29.0

5 & ®

B 5% HL T RGBSR, AR S 4R
T — T A 0 PR PR 4 BR Fourier-Mellin JUAH £
FHOC B BlE S Al T3 . R it AL B30 5
LW, R E T 4B Fourier-Mellin 7% 4 i# 17 1t
BAL ANASUAT A R b sl A B 5 B 1k 1 as B A () BT R
TE B 7E— R B D4R B s A T RS B Xk K ok
PE T SR AR RE o R AN RE A T v A
i e Fn 4 ki 3, i L RRGORE A B T AR
R T Wi 15 fps i B8] 3 2 1 DL AR 8 0 3R
)RR 1 A A AL 3, (S F B AT 5 559 728 46 1) 0 000 )7
AT R AIE B o ANl Sk AT, DL R A
BN FE B E T — 0 TAEE &

% 2% 3Lk ( References)

1 Uomori K, Morimura A, Ishu H, et al. Automatic image stabilizing
system by full-digital signal processing [ J]. IEEE Transactions on
Consumer Electronics, 1990, 36(3): 510-519.

2 Joon K P, Yong C P, Dong W K. An adaptive motion decision system
for digital image stabilizer based on edge pattern matching [ J]. IEEE
Transactions on Consumer Electronic, 2002, 36(3) : 607-616.

3 HsuS C, Liang S F, Fan K W, et al. A robust in-car digital image
stabilization technique [ J]. IEEE Transactions on Systems, Man and
Cybernetics, 2007, 37(2) : 234-247.

4 Ko Sung-jea, Lee Sung-hee, Lee Kyung-hoon. Digital image stabilizing
algorithms based on bit-plane matching [ J]. IEEE Transactions on
Consumer Electronics, 1998, 44(3); 617-622.

5 KoS, Lee S, Jeon S, et al. Fast digital image stabilizer based on
gray-coded bit-plane matching [ J]. IEEE Transactions on Consumer
Electronics, 1999, 45(3) ; 598-603.

6 Li Bo, Wang Xiao-tong, Yang Chang-qing, et al. Three-point locally
adaptive searching in gray scale projection algorithm for electronic
image stabilization [ J]. Opto-electronic Engineering, 2004, 31(9) .
69-72. [ZEW, EFM, MW HE. BT RRI KB = R
FE R RAST]. St TR, 2004, 31(9) : 69-72. ]

7 Morimoto C, Chellappa R. Fast electronic digital image stabilization
[A]. In: Proceedings of IEEE International Conference on Pattern

Recognition [ C], Vienna, Austria, 1996 . 284-288.

Zhu Juan-juan, Guo Bao-long. Features tracking algorithm for video
stabilization [ J]. Acta Optica Sinica, 2006, 26(4) : 516-521. [ &
WBIE, e BT RGN RIEARESET]. 6 Em,
2006, 26(4): 516-521. ]

Erturk S, Dennis T J. Image sequence stabilization based on DFT
filtering [ J]. IEEE Transactions on Vision Image and Signal
Processing, 2000, 147(2) : 95-102.

Erturk S. Digital image stabilization with sub-Image phase correlation
based global motion estimation [J]. IEEE Transactions on Consumer
Electronics, 2003, 49(4) . 1320-1325.

Kwon O, Shin J, Paik J. Edge based adaptive kalman filtering for
real time video stabilization [ A ]. In: Proceedings of IEEE
International Conference on Consumer Ele€ironics [ C], San Diego,
California, USA, 2006: 75-76.

Argyriou V, Vlachos T. A study of sub-pixel motion estimation using
phase correlation [ A]. In: Proceedings of British Machine Vision
Conference [ C], Edinburgh, Scotland, 2006, I. 387-392.

Erturk S. Translation, rotation and scale stabilization of image
sequences [ J]. Electronic Letters, 2003, 39(17) . 1245-1246.
Martinez-de Dios J R, Ollero A. A real-time image stabilization
system based on Fourier-Mellin transform [ J]. Lecture Notes in
Computer Science, 2004, 32(11) : 376-383.

Despain A M. Very fast Fourier transform algorithms hardware for
implementation [ J]. IEEE Transactions on Computers, 1997,
28(5): 452-452.

Yuan Liang. Software implementation of high performance FET on PC
[J]. Mini-Micro Systems, 2000, 21(5) : 553-556. [ J& 5. i H %
BLERIE T mi&L FET B8R0 SE o [T]. /AN R OB ML R 45
2000, 21(5) : 553-556. ]

Xing Hui, Yan Jing-long, Zhang Shu-jiang. Digital image
stabilization algorithm based on phase correlation [ J ]. Opto-
Electronic Engineerin, 2007 ,34(3): 37-40. [ Jif 2, &i & J , sk &
VL. BT AR AR G BCF R R Bk AF T (1], Ot T/, 2007,
34(3) . 37-40. ]

Gonzalez R C, Woods R E(Ruan Qiu-qi, et al. Translate). Digital
Image Processing [ M ]. Beijing: Publishing House of Electronics
Industry ,2006. [ R. C. Gonzalez, R. E. Woods 2. ( FiFkF, F2% 4
B BT RGO TR [M]L dE s T Tk R
#, 2006. ]

Balakirsky S B, Chellappa R. Performance characterization of image
stabilization algorithms [ A ]. 1In: Proceedings of International
Conference on Image Processing [ C], Lausanne, Switzerland, 1996 .

413-416.



