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This thesis shows a homogeneous representation that is not for use in geometric manipulations but for use
in eigenspace manipulations. Because eigenspaces can also be used with projections, the homogeneous
representation can be applied naturally to eigenspaces. When an eigenspace is represented in a
homogeneous representation, it is called a homogeneous eigenspace. The homogeneous eigenspace utilized
for manipulations of the normalized eigenspace and some significant properties are mainly discussed in
this thesis. In the framework, it is shown that an optimum partial projection onto an eigenspace is
formulated as a linear projection onto the homogeneous eigenspace. Some applications of the
homogeneous eigenspace are shown. At first, robust projections are discussed in the framework. They
accomplish better projection even if an input image includes a lot of noise. Next, a robust face recognition
is discussed. The face recognition works even when only an image is registered and a test image contains a
lot of local noises. Two types of facial image decomposition are combined and they accomplish robust face
recognition. At last, photometric analyses are discussed as the third application of the homogeneous
eigenspace. A photometric classification and a robust and fast background subtraction are shown as
applications. Experimental results are reported and the results indicate that the proposed method works
well. All the results indicate an effectiveness of the framework of the homogeneous eigenspace. Especially,
the results of the face recognition and the photometric analyses indicate that the homogeneous eigenspace

work effectively on object recognitions.
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