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Three-dimensional hairline extracting based on
the color point cloud of human head
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Abstract: The hairline is an important feature of human head. Hairline extraction has great research significance
and application value in face perception systems, ergonomics, plastic surgery, etc. A direct hairline extraction
method, which uses 3D head color point cloud, is proposed. First, the point cloud is transformed to a face coordinate
system based on human facial features. Second, extract the boundary points of the dark parts through layering and
sorting on the basis of the rgb values’ mutation near the hairline. Last, filter out noise points among the boundary
points according to prior knowledge about human face, and fit the hairline with de-noised boundary points. Actual 3D
head color point clouds are used to prove the effectiveness of proposed method.
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Fig. 1 Schematic diagram of establishing facial
coordinate system.

22 ZHERPRZIREL

PEAici A, RS T Z A UL
fit: JREAPAE, RAREARHEE; BABREME; R
BZREFEEE., mte i, L@, REROREIE
W, HAEL T A e, B rgb (AR . NI,
A LA SRR AR (B R, SRIBUH S rgb (EHSE
ARRER Y, BISKERIR AR S, RS T kbR
2. JHBLIRERERAL A A FEARTE AR Se g HiR,
B8 B S HRERTR AL B SR gt RN A PRgk

P 2 O =4 PREERIBU LR TRAR I . TR AR
JRyE AR AR SRR (R SRR, TS MR
H G, PP SKARREOARAIAY Sz 5 RTREFRALAY A
IR IR, IR e % d—
JZREE, B EA SR R Z AR X ARBR2E(H,
PR TR OO A A A ARG S I A IE T



DOI: 10.3969/j.issn.1003-501X.2017.05.010

ST 1 R }—-

| HAT—4 Gl

Y

OEE | Advances

SRR L

T4 d s

d wy>F{H T,? % V{2
% XEHIT
PRL
PR I =R -
R
l prr— E
KPR R =Y RPRE

B2 RFERRILE.

Fig. 2 The method of extracting hairline.
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Fig. 3 Schematic diagram of layering based on the Y value.
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Fig. 4 Schematic diagram of sorting based on the X value.
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Fig. 5 3D laser scanning.
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Fig. 6 3D head color point cloud model. (a) The left view. (b) The front view. (c) The right view.
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Fig. 7 The showing of point cloud in coordinate systems. (a) The point cloud in X;Y,Zo-Oo. (b) The point cloud in XYZ-O.
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Fig. 8 The extraction of the dark parts. (a) Gray-level histogram. (b) The extraction of the dark parts.
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Fig. 9 The distribution of the cranium points in certain layer.
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Fig. 10 3D boundary points. (a) Threshold 2 is 3 mm. (b) Threshold 2 is 4 mm. (c) Threshold 2 is 6 mm.
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Fig. 11 3D hairline points. (a) The showing of hairline points. (b) The showing of hairline points in head cloud point.
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Fig. 12 3D hairline. (a) The fitting of 3D hairline. (b) The showing of 3D hairline in head cloud point.
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Fig. 13 2D hairline. (a) The fitting of 2D hairline. (b) The showing of 2D hairline in color picture.
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Fig. 14 3D hairline of model 1. (a) The fitting of 3D hairline. (b) The showing of 3D hairline in head cloud point.
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Fig. 15 3D hairline of model 2. (a) The fitting of 3D hairline. (b) The showing of 3D hairline in head cloud point.
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Fig. 16 3D hairline of model 3. (a) The fitting of 3D hairline. (b) The showing of 3D hairline in head cloud point.
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Fig. 17 3D hairline of model 4. (a) The fitting of 3D hairline. (b) The showing of 3D hairline in head cloud point.
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