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請先下載本週上課資料
• 下載網址 http://www.ym.edu.tw/~cflu/CFLu_course_DoDCompArch.html

• 下載第16週［影像資料］DentalCT.zip

• 下載第16週［上課資料］CAmaterials_L16.zip

6/5/2017 Chia-Feng LuHTTP://WWW.YM.EDU.TW/~CFLU

三維物件處理

• 3D modeling using MATLAB

• STL (Stereolithography) format for 3D printing

6/5/2017 Chia-Feng LuHTTP://WWW.YM.EDU.TW/~CFLU

使用GUIDE建立GUI
• 可讀取與切換多張

DICOM影像

• 可即時測試不同
thresholding數值

• 可進一步加上roipoly
的手動圈選效果

• 可建立3D模型

• 輸出可進行3D列印之
STL檔案
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3D MODELING 
ISOSURFACE & PATCH
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3D RENDERING
• Surface Rendering

• A binary rendering technique (A pixel is within a certain threshold or not).

• Threshold can be rendered into surfaces (isosurface)

6/5/2017 Chia-Feng LuHTTP://WWW.YM.EDU.TW/~CFLU

thresholding
+ roipoly

THRESHOLD BASED RENDERING

• Pixels at tissue interfaces may not be correctly classified.

6/5/2017 Chia-Feng LuHTTP://WWW.YM.EDU.TW/~CFLU

POLYGONAL MODELING OF SURFACE
• Polygons consists of vertices, edge and faces.

• Marching cubes algorithm: One of the first surface rendering 
algorithms
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MARCHING CUBES ALGORITHM
• Surfaces are arranged in triangles

• Algorithm calculates where surface crosses the voxel, "marching" 
from one cube to the other.
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Lorensen et al, Computer Graphics, 1987.

MATLAB ISOSURFACE

isosurface Isosurface extractor.

[F,V] = isosurface(X,Y,Z,V,ISOVALUE) computes isosurface geometry for

data V at isosurface value ISOVALUE. Arrays (X,Y,Z) specify the points

at which the data V is given. The struct FV contains the faces and

vertices of the isosurface and can be passed directly to the PATCH

command.

[F,V] = isosurface(V,ISOVALUE) assumes [X Y Z] = meshgrid(1:N, 1:M, 1:P) 

where [M,N,P]=SIZE(V). 
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PATCH

patch Create one or more filled polygons

patch(X,Y,C) creates one or more filled polygons using the 
elements of X and Y as the coordinates for each vertex. patch 
connects the vertices in the order that you specify them. To 
create one polygon, specify X and Y as vectors. To create multiple 
polygons, specify X and Y as matrices where each column 
corresponds to a polygon. C determines the polygon colors.
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LISTBOX – MULTIPLE SELECTION 
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Slice = 
29 30 31 32 33



3D MODELING
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anisotropic isotropic

3D interpolation

IMAGE SMOOTHING
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Raw ROI image + image smoothing

3D MODELING
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Light creates shadows for 
3D models

3D IMAGE/MESH SMOOTHING
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Raw data

+ image smoothing

+ mesh smoothing

+ image & mesh smoothing



TRY IT!
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開啟並執行CAmaterial_L16\guide_imgthres.m

STL (STEREOLITHOGRAPHY) FORMAT 
FOR 3D PRINTING
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STL FORMAT

• ASCII STL
• Start with solid name
• The file continues with any number of triangles, each represented as 

follows:

• The file concludes with endsolid name
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請以記事本開啟CAmaterial_L16\ascii.stl

STL FORMAT

• Binary STL
• Each triangle is described by twelve 32-bit floating-point numbers
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ASCII格式檔案大小較大!



EXPORT STL
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使用stlwrite function (released by Sven Holcombe)

TRY IT!
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開啟並執行CAmaterial_L16\guide_imgthres.m

執行完[3D Modeling]後
請按下[Export STL]輸出檔案

WINDOWS 10 3D BUILDER
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Edit STL model before 3D printing

THE END
ALVIN4016@YM.EDU.TW
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