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Gaze Estimation from Low Resolution Images
Insensitive to Segmentation Error

YASUHIRO ONO," TAKAHIRO OKABE' and YOICHI SATOt

We propose an appearance-based method for estimating gaze directions from low resolution
images. In estimation of gaze directions from low resolution images, there exist inevitable
errors in segmentation of eye regions. To improve the accuracy of gaze estimation, two key
ideas are introduced in our method: using a set of training images of eye regions with ar-
tificially added segmentation error, and using N-mode SVD (Singular Value Decomposition)
in order to separate image variation due to gaze directions from that due to segmentation
errors. By using N-mode SVD, the feature vectors of the gaze direction can be extracted. In
this paper, we describe the details of our proposed method and report experimental results
demonstrating the advantage of our method over the conventional PCA (Principal Compo-
nent Analysis)-based method and the subspace method in which a subspace is constructed
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for each class.
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Fig.1 Flowchart of our proposed method.
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Fig.2 Positions where crosshairs are displayed to grab
training images (left) and test images (right).
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Fig.3 An example of grabbed face images.
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Fig.5 A schematic diagram of segmented eye images.
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Fig.7 Examples of training images for different

segmentations.
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Fig.11 Gaze estimation error for each segmentation, esti-

mated by our method and the subspace method.
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