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3D Face Alignment and Normalization Based on Feature Detection Using

Active Shape Models

: Quantitative Analysis on Aligning Process

Dongwon Shin*, Sangjun Park** and Jaepil Ko***

ABSTRACT

The alignment of facial images is crucial for 2D face recognition. This is the same to facial meshes
for 3D face recognition. Most of the 3D face recognition methods refer to 3D alignment but do not
describe their approaches in details. In this paper, we focus on describing an automatic 3D alignment in
viewpoint of quantitative analysis. This paper presents a framework of 3D face alignment and normal-
ization based on feature points obtained by Active Shape Models (ASMs). The positions of eyes and
mouth can give possibility of aligning the 3D face exactly in three-dimension space. The rotational
transform on each axis is defined wilh respect 1o the reference position. In aligning process, the rota-
tional transform convents an input 3D laces with large pose variations to the reference trontal view. The
part of face is cropped from the aligned fuce using the sphere region centered at the nose tip of 3D
face. The cropped face is shifted and brought into the frame with specified size for normalizing, Subse-
quently, the interpolation is carried to the face for sampling at equal interval and flling holes. The color
interpolation is also carried at the same interval. The outputs ure normalized 2D and 3D face which can
be used for fuce recognition, Finally, we camy two sets ol experiments to measure aligning crrors and

evaluate the performance of suggested process.

Key words : 3D face, ASMs, Alignment, Pose Variation, Rotational Transform, Normalization, Interpolation
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