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Face reconstruction based on binocular stereo vision

LIN Qin"*’, LI Weijun'*’, DONG Xiaoli'**, NING Xin"*’, CHEN Peng'**

(1. Laboratory of Artificial Neural Networks and High-peed Circuits, Institute of Semiconductors, Chinese Academy of Sciences,
Beijing 100083, China; 2. School of Microelectronics, University of Chinese Academy of Sciences, Beijing 100029, China; 3. Cognit-
ive Computing Technology Wei Fu Joint Lab, Beijing 100083, China)

Abstract: In this paper, we propose a binocular stereo algorithm called PatchMatch for generating a 3D dense point
cloud of the human face. The proposed algorithm optimizes a local stereo matching method, also known as PatchMatch,
which combines topological information of the human face with a local optimization algorithm for stereo vision and re-
quires neither expensive equipment nor generic face models. With this method, by applying a non-contact binocular vis-
ion selection technology, face images at both left and right visual angles are obtained. We use an ensemble of regression
trees (ERT) algorithm to position key points of a face image and estimate the sparse disparity of facial landmarks. Then,
we use a linear interpolation method to make a preliminarily estimation of the dense facial disparity, and by using the
local stereo matching algorithm, we can smooth the obtained visual disparity results and use the three-dimensional point
cloud information to rebuild the human face. The experimental results with the Bosphorus database show that the pro-
posed algorithm can recover dense facial three-dimensional point cloud information and obtain more accurate face re-
construction results than other methods on Bosphorus database.

Keywords: facial topological information; stereo matching; linear interpolation; dense correspondence
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2018 3rd International Conference on Robotics and Automation
Engineering (ICRAE 2018)

2018 3rd International Conference on Robotics and Automation Engineering (ICRAE 2018) will be held in Guang-
zhou, China during November 17-19, 2018. ICRAE conference has been held successfully in Jeju Island, South Korea in
2016, East China University of Science and Technology, Shanghai, China in 2017, respectively. Topics of interest in-

clude, but are not limited to:

* Robot design, development and control
* Human-robots interfaces

* Network robotics

* Mobile robots and autonomous systems
* Human augmentation and shared
control

* Cybernetics

* Space and underwater robots

* Intelligent transportation technologies
and systems

* Vehicle control applications

* Telerobotics and Teleoperation

* Industrial networks and automation

* Intelligent warehouses

* Modeling, simulation and architectures
* Vision, recognition and reconstruction
* Virtual Reality & Image processing &
Surveillance

* Web-based control & Autonomous
agents

* Petri nets (system design/verification
with nets, protocols and networks)

Website: http://www.icrae.org/cfp.html

* Reasoning about action for intelligent
robots

* Natural language dialogue with robots
* Speech recognition & Signal
reconstruction

» Computer and microprocessor-based
control

* Hierarchical control

* Instrumentation networks and software
* Real-time syst;ems control & Time series
and system modeling

* Environmental monitoring and control &
Information-based models for control

* Time-frequency analysis

» Feature extraction

* Discrete event systems & Hybrid
dynamical systems & System
identification

* Hybrid dynamical systems

* Adaptive signal processing and control
* Nonlinear signals and systems



