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Real Time Discrimination of 3 Dimensional Face Pose
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ABSTRACT

In this paper, we introduce a new approach for real-time 3D face pose discrimination based on
active IR illumination from a monocular view of the camera. Under the IR illumination, the pupils
appear bright. We develop algorithms for efficient and robust detection and tracking pupils in real
time. Based on the geometric distortions of pupils under different face orientations, an eigen eye
feature space is built based on training data that captures the relationship between 3D face
orientation and the geometric features of the pupils. The 3D face pose for an input query image is
subsequently classified using the eigen eye feature space. From the experiment, we obtained the
range of results of discrimination from the subjects which close to the camera are from 94,67%,

minimum from 100%, maximum.

Keywords: Pupil detection, Pupil tracking, Face pose discrimination, 3D face, Geometric

distortion
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Hardware setup: the camera with an active

IR illuminator.

Fig 1.
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ig 3. Background Removal via Image Subtraction:

a) the image obtained with both ambient and IR
light (even field);

(b) the image obtained with only ambient light
(odd field);

(c) the image resulted from subtraction (b) from (a)
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Pose Classes in Eigenspace
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Table 1.0verall performance: statistics of pose
estimation output.

A1 E a3
w-sk Eﬂ o] H Eﬂ o]Ei AF (%)
45 300 15 15 100.00
30 300 15 14.95 99.67
15 300 15 14.9 99.33
0 300 15 14.8 98.67
15 300 15 14.45 96.33
30 300 15 15 100.00
45 300 15 14.2 94.67
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