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Three-Dimensional Human Face Laser Scanning Based on
Three-Line Structured Light

Ge Baozhen Zhao Dan Tian Qingguo Li Xiaojie Peng Bo
(Key Laboratory of Opto-Electronics Information Science and Technology . Ministry of Education ,
College of Precision Instrument and Opto-Electronics Engineering, Tianjin University ,

Tiangjin 300072, China)

Abstract A three-line structured light three-dimensional (3D) scanning method is proposed in order to achieve the
purpose of measuring human faces in high resolution rapidly. Three parallel structured light strips with the same
distance are projected on the human face to obtain scanning image sequences. In accordance with the location
relationship of light strips between adjacent images, three light strips are grouped. Combining with the calibration
result, point cloud of the human face is gained. Then, the original point cloud is fitted and resampled to obtain
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uniform data. Experimental results show that this method is a rapid and efficient 3D measuring method.

Key words optics signal processing; human face measurement; three-line structured light scanning; light strips

grouping; resampling
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Fig. 1 Schematic diagram of scanning system
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Table 1 Typical resolution of the two CCD

Width Depth Height

resolution resolution resolution

(X,) /mm (Y,) /mm (Z,) /mm
CCD1 O, 0.35 0.42 0. 40
CCD1 O, 0. 40 0. 50 0.40
CCD1 O 0. 45 0. 68 0. 40
CCD2 O, 0. 45 0. 68 0. 40
CCD2 O, 0. 40 0. 50 0.40
CCD2 O 0. 35 0.42 0. 40
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Fig. 2 Location relationship of light strips between adjacent images. (a) No. n image;

(b) No. n+1 image; (¢) sum of the two images
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Fig. 3 Experimental setup
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Fig. 4 Point cloud of the plane. point cloud of
CCD1(a) and CCD2 (b)
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Table 2 Point cloud statistics in each region

of the two CCDs

CCD1 CCD2

N, 55398 43078
N, 48472 48476
N; 43086 55394
L;/mm 0.346 0. 447
L,/mm 0. 408 0.406
L,/mm 0. 445 0. 348
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Fig. 5 Point cloud of the plane after resampling.
(a) CCD1; (b) CCD2
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Fig. 6 Model scanning results. (a)model; (b) original point cloud; (c¢) resampling point cloud; (d) surface model
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Fig. 7 Human face scanning results. (a) real human face; (b) original point cloud; (¢) resampling point cloud;

(d) surface model
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