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Surface Extraction of Skin Inner Tissue Interface from 3D Volumetric Images of Human
Skin via 3D Active Contour Model

Jiahui Wang*, Non-member, Hideo Saito*, Member, Shinji Ozawa*, Member, Tomohiro Kuwahara**, Non-member,

Toyonobu Yamashita™*, Non-member, Motoji Takahashi**, Non-member

Analysis of skin inner tissue in three-dimensions has great value in evaluating cosmetics. In this paper we

developed a method of automatically extracting the interface of skin inner tissue from volumetric confocal

microscopic images with image segmentation algorithm, as well as reconstructing a 3D visual model of skin

inner tissues interface. 3D Active contour model is an image segmentation algorithm and is used extensively

in computer vision and image processing applications. We improved 3D active contour model by modifying

the energy function of 3D active contour model and proposed an method for setting intial surface of it auto-

matically. Furthermore we use nonlinear programming for finding numerical solution of the energy function.

The proposed technique has successfully been applied to extract dermo-epidermal surface and upper surface

of epidermis.
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Keywords: active contour model, 3D reconstruction, nonlinear programming, dermo-epidermal surface, confocal
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Fig.2. Principle of confocal microscope.
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(a) Structure of human skin tissue. (b) The specimen of human skin tissue.
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Fig.3. The original confocal microscopic image.

(a) XZ view

(b) YZ view
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Fig.4. Composal image of slice.

00 LoGOOOOOOOOOOOOCOOODOOOOODO
coooooooboocOooboooooboboooboobooo
00000000 S000000000000000 LoG
ooooooooboooooooobbooooooboOoo
O0000LoGOOOOODOODOOODODOODODOOODO
oooooooobooooooOoobooobooobogoo
oooooooobooooooooboboooooobooo
ooooooooboOoooooOooboboooooobogoo
oooooboooooooooobobooooboooooooo
00 LoGOOOODODODOOOOODOODOOOOODOOO
ooooooooboooooooobboooooobooo
cooooooobobocoobooonoooo
oooooooooooooobobooooooooooon
“O0000o0O0’0000000O00O0OOOoDOoOOn
coooboooooboocOoooooooboboOoooboobooo
0000000 (0)poObOO0D0o0DO0O0O0Ooooooo
cobooooboocoobOoooooobooboOoooboboooo
coooooooooooDoODOODOOOOOOOOOOO
coooooooboocooobooooobooooboobooo
oooooooobooooooOooboboooooobogoo
oooboooooooooooooboooobooboooo
oooooooobooooooooboooooobooo
ooooboooooooooooooooooooooo
02020 3000000000000 ooooooo
ocoooooooOooODOODOOO 300b0O0ooooo
O0000OC0CKassetal. 00000000000 DOOOO
oo02000000000000000002000000

758

(a) XZ view (b) YZ view
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Fig. 5. The results of LoG filter.
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Fig.6. The relationship between control points

and triangle mesh on the initial surface of snakes.
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The allocation of initial surface in volumetric data.
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Fig.9. Practical confocal microscopy system.
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Fig.10. Extracted dermo-epidermal suface in (a) XY, (b) XZ and (c) YZ views respectively.
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Fig.11. 3-D model of dermo-epidermal surface displayed in top (a), side (b), down (c).
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Fig.12. Comparison of the result between pro-
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Fig.14. Distribution of the thickness of epidermis.
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Fig. 15.
face, which is extracted by active open surface
model.
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Extracted upper suface of epidermis in (a) XY, (b) XZ and (c) YZ views respectively.
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