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2D - 3D Human Face Verification System based on Multiple RGB-D Camera
using Head Pose Estimation*
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ABSTRACT

Face recognition is a big challenge in surveillance system since different rotation angles of the face make the difficulty to
recognize the face of the same person. This paper proposes a novel method to recognize face with different head poses by using
3D information of the face. Firstly, head pose estimation (estimation of different head pose angles) is accomplished by the
POSIT algorithm. Then, 3D face image data is constructed by using head pose estimation. After that, 2D image and the
constructed 3D face matching is performed. Face verification is accomplished by using commercial face recognition SDK.
Performance evaluation of the proposed method indicates that the error range of head pose estimation is below 10 degree and
the matching rate is about 95%.

Keywords: Mulitple-RGBD Camera, 3D Face Data, Head pose Estimation, Face Verification
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Fig. 1. Head pose estimation result using POSIT
algorithm
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Multiple Kinects

Pass-Through
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Data Acquisition & Pre-processing
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Apply Color
Correction
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Remove
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Post-Processing

Fig. 2. 3D Face Scanning process using Multiple-Kinect.
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Fig. 3. Test environment for Face capture
using multiple-Kinect
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Fig. 4. Apply the pass-through filter to data from
each Kinect.
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Fig. 5. Before/After image of voxel
grid filtering process
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Fig. 6. The concept of SAC-IA Process. Side
image data move to center image data.
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Fig. 7. Experimental result of 3D Face construction and Pose Estimation.
Left side : Our result / Right side : Test Sample
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Table 1. Mean error of angle value

Yaw(y) Pitch(x) Roll(z)
Mean of
Error(®) - 6 3
Std 10.39 7.71 5.47
Table 2. Range of estimated angle
Direction Estimated Estimated
angle in 2D angle in 3D
Yaw -56° ~ 51° -47° ~ 50°
Pitch -54° ~ 29° -56° ~ 31°
Roll -31° ~ 15° -34° ~ 32°
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Table 3. Parameters of VeriLook

Table 4. Experimental result

Experiment method Verification rate(%)

VeriLook Parameter value
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