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An Improved Fully-automatic Image Mosaic Algorithm
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( School of Information Science and Technology, Shandong University, Jinan 250100)

Abstract In this paper, an improved fully-automatic image mosaic algorithm is presented. Firstly, phase correlation is
used to sort the unordered image sequence and roughly compute the translation offset between adjacent images, which
speeds up corner match procedure and improves matching stability as well. Secondly, RANSAC algorithm is used to
eliminate outliers to ensure effectiveness of the matched corner pairs. Then, Singular Value Decomposition-Least Square
(SVDLS) method and Levenberg-Marquardt optimization are used to robustly determine the 8 parameters transform model,
which aims to reduce the registration error and also improve the stability when handling very small number of matched
corners. At the last of the algorithm, a multi-band blending technique is used to generate the final panorama. Invalid
parameters are verified by the translation offset to make Levenberg-Marquardt optimization more successful and robust. The
experimental results show that the proposed image mosaic algorithm exceeds existing ones at matching speed, stability, and
it has less blur or ghost effect after blending, especially when there are noise, moving objects, repeated texture and small
overlaps presented in the images.
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Tab.1 Image auto-sorting process
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Fig.2 Unordered image set
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Fig.3 Ordered image set after auto-sorting
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Fig. 6 Detail comparison using two fusion methods
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Fig.7 Corner extration and matching
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Tab.2 Comparison between our method and others’
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Fig.9 Local comparison of the two methods

¥, FLFEA A T AR A A0 56 8 AT LUAR AR A T 1 45
-8 8 R B 2 3 B 0 1k A R S A SO B0 e L T
BEAEGERGESXH M ALK
BIEEREHRSHR /D _RBHLES . RANSAC
B ML EMARIET BREENREES
KE. EERRESIEPRATZHEMESREL
R O 47 L 5 0 W O W TR A8 R
W LRERRW, ZREERR REETNEEGY
BEWESESAERREBERYARRER.

$ % 3T ik ( References)

1 Brown M, Lowe D G. Recognising panoramas[ A]. In: Proceedings
of the Ninth IEEE International Conference on Computer Vision-
Volume 2[ C], Washington, DC, USA, 2003 : 1218 ~ 1225.

2 Shum H Y, Szeliski R. Panoramic Image Mosaics[ R]. MSR-TR-97-

23, Microsoft Research Center.

3 Szeliski R, Kang S. Direct methods for visual scene reconstruction



342 s L 2 4R %12%

{A]. In: IEEE Workshop on Representations of Visual Scenes[ C],
Cambridge, Massachusetts, USA, 1995, 26 ~33.

ZHAO Xiang-yang, Du Li-min. An automatic and robust image
mosaic algorithm{ J]. Journal of Image and Graphics, 2004, 9(4) ;‘
417 ~422. [REM, IR, —M2asBRENERAZHBE
BABEET]. PEEREBER, 2004, 9(4): 417 ~422.]
Reddy B S, Chatterji B N. A FFT-based technique for translation,
rotation, and scale invariant image registration [ J ]. IEEE
Transactions on Image Processing, 1996, 5(8) :1266 ~1271.

Harris C, Stephens M. A combined corner and edge detector[ A].
In: 4th Alvey Vision Conference [ C], Manchester, UK, 1988.

147 ~ 151.

7 TFishchler M A; Random Sample Consensus: a paradigm for model

fitting with application to image analysis and automated cartography
[J]. Communication Association Machine, 1981, 24(6) ; 381 ~395.

8 Hartley R, Zisserman A. Multiple View Geometry in Computer Vision

[M]. Cambridge, UK: Cambridge Press, 2000.

9 Gilbert Strang. Linear Algebra and its Applications| M]. 1977.

10 Burt P J, Adelson E H. A multiresolution spline with application to

image mosaics[ J]. ACM Transactions on Graphics, 1983, 2(4):
217 ~236.



