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3-D Reconstruction based on Multiple Homographies
using a Moving Camera

Shohei Funamoto  Yasushi Kanazawa

Department of Knowledge-based Information Engineering
Toyohashi University of Technology, Toyohashi, Aichi 441-8580 Japan

We propose a 3-D reconstruction method based on multiple homographies for planes using a moving camera. We
consider the following planes: one is a real plane such as a floor and a road, which is a reference plane; the others
are virtual planes paralleled to the reference plane. Using the homographies on these planes, we can directly
obtain the height of a reconstructed point from the reference plane. We can reconstruct the scene when the
length of the translation vector is only known by decomposing the homography matrix of a dominant plane in
the scene. We show the effectiveness of our method by real image experiments.
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L, HASTOEBHNS A—H {R, t}, ZEFFHD
N A= v IR (13) DBESH Y, Thazk
BT 5 ERAEHES.
I- %RHd =t" (21)
ZLUT, WICENS tT 2T
tT <I - %RHd> =ttt =|t)2vT  (22)

Eizn, InzEBETE, EEFHO/NTA—F

DHEFEME 0 VIR TEHETE 3.
o L (- lgTrT
b= (I SHIR )t (23)
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