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(Facial Feature Extraction using Nasal Masks from 3D Face Image)
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Abstract

This paper proposes a new method for facial feature extraction, and the method could be used to normalize face images
for 3D face recognition. 3D images are much less sensitive than intensity images at a source of illumination, so it is
possible to recognize people individually. But input face images may have variable poses such as rotating, panning, and
tilting. If these variances are not considered, incorrect features could be extracted. And then, face recognition system result
in bad matching. So it is necessary to normalize an input image in size and orientation. It is general to use geometrical
facial features such as nose, eves, and mouth in face image normalization steps. In particular, nose is the most prominent
feature in 3D face image. So this paper describes a nose feature extraction method using 3D nasal masks that are similar
to real nasal shape.
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Fig. 1. Term definition according to orientation of the
face (a) rotation, (b) panning, (c) tilting.
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Fig. 2. System configuration of 3D face

scanner.
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Fig. 3. Geometrical appearance of human nose and its
name.
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Fig. 7. lntermedlate images which are overlapped with
input range image during the feature extraction
processes, (alinput range image, {b) horizontal
nose masked image, (c) vertical nose masked
image, (d result image from morphological
opening after (b) OR (o).
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Table 1. Result from nose feature extraction by proposed
algorithm. sample: the number of input 3D facial
image, correct: the number of correct region,
error: the number of incorrect detection, miss:
the number of no detection, ratio: percentage of
the correct detection.

22

type sample | correct | error | miss i ratio
frontal 37 37 0 0 100
left 39 36 2 1 92.3
rotate
right 38 3 3 1 | 8.4
left 38 28 5 5 73.6
pan i
right 29 6 4 74.3
up 39 34 3 2 87.2
tilt
downy 39 35 3 1 89.7
E 2. =3 =0| gt o888t 12| Q3 = 5
A & 4

Table 2. Result from nose feature extraction by maximum
depth value detecting algorithm.

type J sample | correct {error | miss | ratio
frontal 39 30 2 7 76.9
left 40 26 4 10 65.0
rotate
right 39 25 11 3 64.1
left 39 18 4 17 | 46.1
pan
right 40 16 9 15 40.0
up 40 21 1 18 52.5
tilt
down 40 5 10 25 12.5
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Fig. 9. Performance comparison chart of nose region
registration algorithms.
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10. Examples from the proposed nose exiraction
method.
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