
 

communicated by Dr. Qingshan LiuCommunicated by Dr. Qingshan Liu

Accepted Manuscript

Facial Feature Point Detection: A Comprehensive Survey

Nannan Wang, Xinbo Gao, Dacheng Tao, Heng Yang, Xuelong Li

PII: S0925-2312(17)30820-2
DOI: 10.1016/j.neucom.2017.05.013
Reference: NEUCOM 18417

To appear in: Neurocomputing

Received date: 1 December 2016
Revised date: 14 March 2017
Accepted date: 4 May 2017

Please cite this article as: Nannan Wang, Xinbo Gao, Dacheng Tao, Heng Yang, Xuelong Li,
Facial Feature Point Detection: A Comprehensive Survey, Neurocomputing (2017), doi:
10.1016/j.neucom.2017.05.013

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service
to our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and
all legal disclaimers that apply to the journal pertain.

http://dx.doi.org/10.1016/j.neucom.2017.05.013
http://dx.doi.org/10.1016/j.neucom.2017.05.013


ACCEPTED MANUSCRIPT

ACCEPTED M
ANUSCRIP

T

1

Facial Feature Point Detection: A

Comprehensive Survey
Nannan Wang1, Xinbo Gao1, Dacheng Tao2, Heng Yang3, Xuelong Li4

1 the State Key Laboratory of Integrated Services Networks, Xidian University

2 UBTech Sydney Artificial Intelligence Institute, the School of Information Technologies,

University of Sydney

3 ULSee Incorporation, HangZhou

4 Center for OPTical IMagery Analysis and Learning (OPTIMAL), Xi’an Institute of Optics

and Precision Mechanics, Chinese Academy of Sciences

Abstract

This paper presents a comprehensive survey of facial feature point detection with the assistance

of abundant manually labeled images. Facial feature point detection favors many applications such as

face recognition, animation, tracking, hallucination, expression analysis and 3D face modeling. Existing

methods are categorized into two primary categories according to whether there is the need of a parametric

shape model: parametric shape model-based methods and nonparametric shape model-based methods.

Parametric shape model-based methods are further divided into two secondary classes according to their

appearance models: local part model-based methods (e.g. constrained local model) and holistic model-

based methods (e.g. active appearance model). Nonparametric shape model-based methods are divided

into several groups according to their model construction process: exemplar-based methods, graphical

model-based methods, cascaded regression-based methods, and deep learning based methods. Though

significant progress has been made, facial feature point detection is still limited in its success by wild

and real-world conditions: large variations across poses, expressions, illuminations, and occlusions. A

comparative illustration and analysis of representative methods provides us a holistic understanding and

deep insight into facial feature point detection, which also motivates us to further explore more promising

future schemes.
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