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Face 3D reconstruction based on laser scanning system

Yang Yu, Kan Lingyan, Yu Jia, Wang Jiaojiao, Yuan Guang, Wang Jincheng
(College of Information Science and Engineering, Ocean University of China, Qingdao 266100, China)

Abstract: For face 3D reconstruction, a color 3D reconstruction method was put forward based on RGB
laser scanning system. First, the mapping relationship between the pix-coordinates and the world-
coordinates was determined by using a calibration plate; and a standard color plate was used for
calibrating the RGB color data, in which the value acquired by digital camera and the value provided by
the standard color plate had fitted. Second, the face 3D reconstruction experiment was introduced in detail
including the steps of scanning, calibration and image processing. And the face could be 3D reconstructed
with color texture at millimeter scales. Then, the 3D data were matched by ICP method, and could be
exported to other software as a 3D model. This method simplifies the algorithm of the calibration and 3D
reconstruction, and the system is low cost which can be widely used for 3D reconstruction of many kinds
of objects.
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Fig.1 Camera calibration
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Fig.2 RGB laser scanning system
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Fig.3 Face 3D color reconstruction
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Fig.6 Color reconstruction of standard color plate

QPN
(a) Photograph of face

Z A BT RIS NG B 1 BE AN TR, B2 AN
[, Z2 20 PR L C T, B R — a5 BT X 107 A% (5 5040
ISR ORER A, (HR 3k SR (B B0 1 B 32 G RN RE DL
B, Ay ket LA B Il R R H T — B AR, S
H S v SR T AR K9 T 3, %0 A TR AR
FIT 360° e 5% S A U7 X, e 4 i A = 4 Tl o
Rtk 24 e i TAE

4 2 it
(b) . (C) = 4k T HRL T [ AN [F] 1 1 £ 46k Pl LT RGB WOLHH I R GE, W5 T —Fh =
(b), (c) 3D reconstruction model from different views Zﬁﬁ?ﬁﬁﬁlﬂzgﬁiﬁﬁg%%ﬁ/f ,/E\:':P ,%Fﬁﬁ?ﬁ
P 5 e R P W75 1 AL T ABLR e, S 36 I W] RE A8 52
Fig.5 3D model exported WK B O =G EE, JFI T 28R

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com


http://www.pdffactory.com

3950

29Nk TAR

% 43 %

D P NG = 2 A8 8 g Y

SE

(1]

[2]

[3]

[4]

[5]

(6]

[71

(8]

Lengagne R, Fua P, Monga O. 3D stereo reconstruction of
human faces driven by differential constraints[J]. Image and
Vision Computing, 2007, 18: 337-343.

Hansen M F, Atkinson G A, Smith L N, et al. 3D face
reconstructions from photometric stereo using near infrared
light [J].
Understanding, 2010, 114: 942-951.

and visible Computer Vision and Image
Remondino F. Image-based 3D modelling: a review [J]. The
Photogrammetric Record, 2006, 115: 269-291.

Blais F. Review of 20 years of range sensor development
[J]. Journal of Electronic Imaging, 2004, 13: 231-240.
Sanchez-Escobedo D, Castelan M. 3D face shape prediction
from a frontal image using cylindrical coordinates and partial
least squares [J]. Pattern Recognition Letters, 2013, 34:
389-399.
Lee S J, Park K R, Kim J. A SfM -based 3D face
reconstruction method robust to self-occlusion by using a
shape conversion matrix [J]. Pattern Recognition, 2011, 44:
1470-1486.

Xu Gangfeng, Li Biao, Shen Zhenkang. Measurement of
motion parameters based on the binocular vision model [J].
Infrared and Laser Engineering, 2003, 32(2): 199-202. (in
Chinese)

TRWIEE, ZE0E, ThPR B, JET XUH LB AR 1 iz 3 2 A0
] a4M5EOE TR, 2003, 32(2): 199-202.

Ma Hongxia, Xiao Zhitao, Zong Kai, et al. Computing of

parameter in 3D reconstruction [J]. Infrared and Laser

[9]

[10]

[11]

[12]

[13]

[14]

[15]

Engineering, 2008, 37(S): 652-653. (in Chinese)

DAL, Mk, YL, F SR SEUE ). ah
5% T, 2008, 37(S): 652-653.

Chen H, Ma S. Feature points matching for face
reconstruction based on the window unique property of
pseudo-random coded image [J]. Mechatronics, 2012, 22:
688-695.

Tsai R Y. A versatile camera calibration technique for high-
accuracy 3D machine vision metrology using off -the -shelf
TV cameras and lenses [J]. IEEE Journal of Robotics and
Automation, 1987, 3: 323-344.

Niu Haitao, Zhao Xunjie. New method of camera calibration
based on checkerboard [J]. Infrared and Laser Engineering,
2011, 40(1): 133-137. (in Chinese)

ARV U, R AR SR ML A AR R 04 B AR LA 2 B O ik
[J]. 4o4h 530 T/, 2011, 40(1): 133-137.

Wang C C. Nonmetric camera calibration for underwater laser
scanning system [J]. IEEE Journal of Oceanic Engineering,
2007, 32: 383-399.

Xu Haisong. Color Information Engineering [M]. Hangzhou:
Zhejiang University Press, 2005: 151-155. (in Chinese)
RN, BUEAE R TRIM]. BUH . Wikl it 2005:
151-155.

Jakob Wilm. Evaluation of surface

Hans Martin  Kjer,

registration algorithms for PET motion correction [D].
Denmark: Technical University of Denmark, 2010.

McHenry K, Bajcsy P. An overview of 3D data content, file
[R].
Supercomputing Applications, Technical Report: ISDA08-002,

2008.

formats and viewers Urbana: National Center for

PDF #fi % ffi *'| "pdfFactory Pro" = 454 I www.pdffactory.com



http://www.pdffactory.com

