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Multi-Pose 3D Facial Landmark Localization Based on Multi-Model Information

GUO Zhe ZHANG Yan-Ning LIN Zeng-Gang
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School of Computer Science, Northwestern Polytechnical University, Xi'an 710129)

Abstract  This paper proposes a novel multi-pose 3D facial landmark localization method based
on multi-model information. In the presented method, affine invariant Affine-SIFT was utilized
to 2D face texture image for feature point detection, the detected points were then mapped into
the corresponding 3D face model. For 3D facial surface, the local neighbor curvature maximum
change and iterative constraint optimization were combined to complete the facial landmark locali-
zation. The proposed method does not need estimate and define the posture of the face model and
the format of 3D face mesh, therefore is more suitable for practical application. Experimental re-
sults on FRGC2. 0 and NPU3D face database show the proposed method is robust to face pose

change, and has higher localization accuracy compared with the existing methods.

Keywords 3D face model; landmark localization; multi-model; multi-pose; iterative constraint
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inevitable factors in 3D facial landmark localization as the
practical face analysis system should be effective without any
pose restrictions. Different from the 2D regular image., 3D

face data present as the irregular mesh, therefore, popular
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literatures based on 2D face data such as active shape model,
active appearance model, and a series of the improved meth-
ods are hardly applied to 3D face data which lack of the obvi-
ous facial contour as these methods all need well-located face
landmarks manually. Recent literatures on 3D facial land-
mark localization either suppose the posture of the face data
is frontal, or estimate the face posture and obtain the feature
points in the mean contributed orientation, or only fit for the
frontal face data, consequently, not suitable for practical ap-
plication. The proposed method does not need estimate or de-
fine the posture of the face model and the format of 3D face
mesh, as based on the advantages of obviousness of 2D facial
contour and concavity of 3D facial surface, therefore, is more
suitable for practical application. The proposed method can
achieve higher localization accuracy for face pose change com-
pared with the existing methods. Moreover, the time com-
plexity is much lower, and it can be used for any 3D format

data, hence has wider applications. The research work and

the result of this paper is a part of the project supported by
the of China
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cation of China (No. 708085). The NSFC project is to solve
the issues of feature correspondence and image restoration
without baseline images. The 863 project aims at multi-object
tracking based on multiple cameras. The project aims to pro-
vide users an efficient way to detect multiple interesting ob-
jects at one time with different postures, trajectory, and oc-
clusions. The first task of the projects is to locate the facial
landmarks of the interesting objects with multi-pose, which
is the key and important step of the whole system. This pa-
per is to address such issue. The proposed method can locate

facial landmarks with high accuracy and robust to face pose

change, and also has low time complexity.



