1000-9825/2004/15(05)0676 ©2004 Journal of Software %% 1 % R Vol.15, No.5

SHRENBIEREHETE L
B JanCech’, RadimSara’, 2E#] ' #5 "

WP EREE AZALIETT B R E K E AR E, b5 100080)
2EETRAR K BT TSR WL RO A R )

Theory and Robust Algorithm of Trinocular Rectification

ZHANG Huai-Fengl, Jan Cech®, Radim Sara’, WU Fu-Chao', HU Zhan-Yi'"

!(National Laboratory of Pattern Recognition, Institute of Automation, The Chinese Academy of Sciences, Beijing 100080,
China)

?(Center for Machine Perception, Faculty of Electrical Engineering, Czech Technical University, Prague, Czech)

+ Corresponding author: huzy@nlpr.ia.ac.cn, http://nlpr-web.ia.ac.cn/English/rv/mainpage.html

Received 2003-04-03; Accepted 2003-12-14

Zhang HF, Cech J, Sara R, Wu FC, Hu ZY. Theory and robust algorithm of trinocular rectification. Journal
of Software, 2004,15(5):676~688.
http://www.jos.org.cn/1000-9825/15/676.htm

Abstract: The main contributions are two-fold: Firstly, some theoretical analyses are carried out on trinocular
rectification, including the relationship among the three rectified images and their three fundamental matrices, and
an geometric interpretation of the 6 free parameters involved in the rectification process. Such results could be used
as a theoretical guide to reduce the induced projective distortion. Secondly, under the RANSAC (random sampling
consensus) paradigm, a robust trinocular rectification algorithm is proposed. Unlike the traditional ones where only
the fundamental matrices are used to rectify images, this algorithm instead uses directly corresponding points for
the rectification. The main advantage of this point-based approach is that on one hand, the computation of
fundamental matrices is usually prone to noise; on the other hand, good fundamental matrices do not necessarily
always produce good rectified images because the two processes have different evaluation criteria. Extensive
simulation and experiments with real images show that the proposed rectification technique is resistant to noise as
well as to outliers of the corresponding points, and fairly good rectification results can be obtained.
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Fig.1 Constrains on trinocular rectification
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(a) Original images of the terracotta figure (b) Rectified images without dealing with shearing distortion
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(c) Rectified images with our algorithm (d) Rectifed images with the algorithm based on
fundamental matrix
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Fig.7 The images of the terracotta figure
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