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Abstract Conventional appearance-based methods for estimating the pose of an object from its image use
the learning samples of object appearance under known poses that are acquired in advance. These methods
suffer from the increase in the time required for acquring the learning samples with the increase of the degrees
of freedom of the pose parameters. Furthermore, these methods cannot deal with unknown objects other
than the ones that have been learned in advance. The differential camera proposed by Yang et al., which
was developed to solve these problems by using a rigid combination of a few cameras, entirely depends on
the assumption that the relation between the pose change and the appearance change can be well approxi-
mated by a linear function. However, the relation is in essence highly nonlinear, which clearly leads to the
limitations of the method. In this paper, we propose a method that uses a larger number of cameras than
the differential camera and directly estimates the object pose without the above linearity assumption. To be
specific, the method estimates the changes of the object pose by comparing the image captured at a time by
a refenrece camera with the images that are captured later by other cameras and are warped by projective

transformations.
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