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Abstract: In order to meet the speed and accuracy requirements of face key point detection (face alignment) in ap-
plication scenarios, firstly, cascaded prediction is carried out on the basis of SSD (single shot multibox detector),
which combines more uniformly distributed feature layers to form MR-SSD (more robust SSD), a deep learning de-
tector with more robust response to multi-scale faces. Secondly, based on the cascade shape regression method of
local binary feature (LBF), a multi-angle initialization algorithm based on the difference between the facial pixels is
proposed. Five groups of feature points in the 90 degree inclination range of positive and negative face are initialized
to achieve excellent fitting effect for inclined face under multi angles. The mean square deviation of each group of
feature points after regression is calculated and the maximum corresponding shape is used as the final regression
shape. The optimal architecture proposed in this paper can obtain robust face bounding box and face alignment
schemes against multi-angle tilt in real time.
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Table 1 Comparison between accuracy and speed

Mean accuracy

Network Speed/(f/s)
FDDB Wide Face
SSD 0.812 0.71 42
MR-SSD 0.907 0.824 41
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Architecture GPU speed/(f/s)

MTCNN GeForce GTX TITAN X 50 MR-SSD
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Table 3 Comparison of alignment speed

Architecture Real-time speed/(f/s)
SDM 40 LBF
LBF 3000 10°
DAN 73 o
Ours 76 50
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Table 4 Mean error of key point detection on test image
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Overview: The introduction and maturity of deep learning technology greatly promote the development of object de-
tection and key point detection technology. Face alignment, as an extension of the task of face detection, as well as the
basis of face calibration and face recognition, is of great significance. For example, in expression recognition, face
alignment provides possibilities for the research of emotion recognition. In addition, many applications with the func-
tion of beautifying pictures, including face polishing, dynamic face changing effects and so on, need face alignment
technology to get facial feature points or feature areas for related operations. There are many methods for realizing face
alignment algorithm. Cao et al. put forward ESR (explicit shape regression) scheme to regress the display shape. SDM
algorithm uses supervised descent method to achieve the objective function of non-linear least squares, so that it con-
verges to the minimum at a very fast speed. The LBF scheme uses the method of extracting local binary features for re-
gression, which greatly improves the speed of location of key points. In the PNMS scheme, discontinuous linear func-
tions and continuous functions based on Gauss distribution are introduced to improve the non-maximum suppression
algorithm, and the candidate windows are re-scored to improve the accuracy and speed. In the scheme of deep learning
architecture, Zhang et al. proposed the representative MTCNN (multi-task convolutional neural network) architecture
using the deep cascade network, which improves the performance of tasks by utilizing the intrinsic relationship between
face detection and face alignment. The unified three-stage cascade CNN is used to advance from coarse-grained to
fine-grained step by step. Later, DAN (deep alignment network) used in-depth learning scheme to extract key points of
human face. DAN contains many stages, each stage is to modify the position of key points of human face estimated in
the previous stage. Based on the requirement of speed and accuracy, the paper uses deep learning architecture to pro-
vide accurate regression of face bounding box, and then a multi-angle initialization algorithm is proposed to achieve fast
face key point location. This paper makes the following two tasks: 1) On the basis of one-stage network SSD, cascaded
regression prediction is carried out by fusing eight feature layers with uniform distribution, and a robust model
MR-SSD is formed by choosing the scale of accurate prediction which accords with the proportion of faces, and can
make better response to multi-scale face information and save time. 2) A cascade regression scheme based on LBF bi-
nary feature is proposed, and a multi-angle initialization algorithm based on pixel difference is proposed. Five groups of
uniformly separated initial shapes are used for each image to be fed into the model regression. Then the mean square
deviation of the pixels is calculated for the key areas of the eye, and the regression shape with the largest jitter is ob-
tained as the final regression shape of points. Compared with the traditional face alignment scheme based on machine
learning, the architecture can obtain more accurate facial feature points regression and faster real-time speed.
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