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Abstract: This paper proposes a new pose estimation method based on the appearance of 2D head image. First,
the 1D Gabor filters are used to extract the features on the raw images. Compared with the traditional 2D Gabor
represents, the 1D Gabor represents are more closely related to the head pose, while the advantages of computation
and storage are obvious. Second, for the extracted features, a new method, named kernel local fisher discriminant
analysis, is applied to eliminate the multimodal problem, while at the same time enhance the discrimination ability.
Experimental results show that the proposed method is effective for pose estimation. It must be pointed out that the
generalizability of the proposed method is illustrated by the impressive performance when the training dataset and
the testing dataset are heterogeneous.

Key words: head pose estimation; Gabor transform; local Fisher discriminant analysis
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Fig.1 Relationship between pose variations, the head across planes and the image center lines
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Fig.2 The projection of FDA, LPP and LFDA
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Fig.3 Images in the multi-poses database and the results of face detection
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Fig.4 Images in the CAS-PEAL database
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Table 1 Accuracy on the CAS-PEAL database (%)
F 1 CAS-PEAL %4 2 I I MERT 2 (%)

PCA ICA  FDA 2D Gabor  GFC 2D Gabor_ LFDA 1D Gabor ID Gabor_ FDA GLDM
Euclidean 65.06  83.35 86.38 64.97 88.66 90.80 79.65 91.42 93.46
Cosine  64.51 83.66  86.35 65.26 88.66 88.71 79.43 91.01 93.54
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Fig.7 Accuracy on the CAS-PEAL databases,
image size is 64x64
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Fig.6 Error means (') on the multi-pose database

Table 2 Accuracy under different image sizes (%)
F2 AFEGISTTRUHER (%)

PCA ICA FDA 2D Gabor GFC 2D Gabor_LFDA 1D Gabor 1D Gabor  FDA GLDM

MAR 32x32 81.04 8549 86.38 80.78 88.66 90.80 87.82 91.42 93.49
MAR 64x64 81.43 8477 87.17 85.27 92.00 93.83 87.89 90.32 93.42
Difference 038 —-0.72 0.79 4.49 3.34 3.03 0.07 —-1.10 —-0.07
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Fig.8 3D embedding of different features Fig.9 Error means (°) when the training dataset and the
testing dataset are heterogeneous
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