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* 3D modeling using MATLAB
* STL (Stereolithography) format for 3D printing
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3D MODELING
ISOSURFACE & PATCH
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3D RENDERING VA

* Surface Rendering

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

:«yJ

* Threshold can be rendered into surfaces (isosurface)

thresholding
+ roipoly
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THRESHOLD BASED RENDERING
* Pixels at tissue interfaces may not be correctly classified.

Primary
Isosurface
- [ []
Reconstructed
Isosurface
high threshold low threshold
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POLYGONAL MODELING OF SURFACE

* Polygons consists of vertices, edge and faces.

* Marching cubes algorithm: One of the first surface rendering
algorithms

® Vertex
= Edge

D Face
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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.

1 1 &

Lorensen et al, Computer Graphics, 1987.
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MATLAB ISOSURFACE

isosurface Isosurface extractor.
[FV] = 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.

[FV] = isosurface(V,ISOVALUE) assumes [X Y Z] = meshgrid(1:N, 1:M, 1:P)
/ where [M,N,P]=SIZE(V).
/)HTrP//wwva EDU.TW/~CFLU
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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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1 LISTBOX — MULTIPLE SELECTION
213—  slice=get(handles.imglist,'value’); ,7!

# Inspector: matlabuicontrolUl.  — m] s

%7, [ »* =+

Sl e 214—  img=handles.Data.img(,:slice);
FontUnits points . 1M-0001-0025 dem e
FontWeight normal IM-0001-0026.dem

# ForegroundColor S m IM-0001-0027 decm

IM-0001-0028. dcm

HandleVisibility
HorizontalAlignment
# InnerPosition

on
center bt
[0.05 0.019 0.887 0.66..

Interruptible Edon SI |ce =

e — - . 2930313233
IM-0001-0035 dem
paeson B 21 M-0001-0036 dem
ListboxTop 1.0 2_ | IM-0001-0037 dem
: IM-0001-0039. dem
Min 00 Z | IM-0001-0040.dem
# QuterPosition [0.05 0.019 0.887 0.66... IM-0001-0041.dem

Position [0.050.019 0887 0.66.. | M-0001-0042 dem
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3D MODELING

% convert image volume to isotropic

f

HTTP://WWW.YM.EDU.TW/~CFLU

)= img=isotropicvol(img,0.36,0.36,0.50);
3D interpolation J
V]
anisotropic isotropic
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\\]O IMAGE SMOOTHING

224 % smooth image volume
25— img=smooth3(img);
Raw ROl image
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+ image smoothing

]

3D MODELING

[fv] = isosurface(img);

% [f,v] = reducepatch(f,v,0.1);
v=meshsmooth(f,v); % apply mesh smoothing

figure('color',[0 0 0]),

patch('parent’,gca,'faces' f,'vertices'yv,...
'FaceColor',[.99 .99 .99],'edgecolor’,'none’);
set(gca,'zdir','reverse’, visible','off")

axis equal

lighting gouraud
view(0,0)
camlight(0,0)
camlight(180,0)

f
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Light creates shadows for
3D models
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TRY IT!
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STL (STEREOLITHOGRAPHY) FORMAT
FOR 3D PRINTING
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STL FORMAT

* ASCII STL

¢ Start with solid name

B REEAFRICAmaterial_L16\ascii.stl

* The file continues with any number of triangles, each represented as
follows:

\\\}z)
facet normal n; nj ng

outer loop
vertex vl, vl, vl;

vertex v2, v2, v2;,
vertex v3, v3, v3;
endloop
endfacet

* The file concludes with endsolid name
j/HT[P://WWW.YM.EDU.TW/»«CFLU
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\f STL FORMAT

* Binary STL

* Each triangle is described by twelve 32-bit floating-point numbers

UINT8[8@] - Header
UINT32 - Number of triangles

foreach triangle
REAL32[3] - Normal vector
REAL32[3] - Vertex 1
REAL32[3] - Vertex 2
REAL32[3] - Vertex 3

UINT16 - Attribute byte count
end
j/o HTTP://WWW.YM.EDU.TW/~CFLU
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EXPORT STL

248 function exportstl_Callback(hObject, eventdata, handles)

249 % hObject handle to exportstl (see GCBO)

250 % eventdata reserved - to be defined in a future version of MATLAB

251 % handles structure with handles and user data (see GUIDATA)
l ASNI= [filename, filepath]=uiputfile('*.stl','Please select an STL file to save");

A5E= stiwrite([filepath filename],handles.Data.f,handles.Data.v,'mode’,'binary") f”
o >

& Mstlwrite function (released by Sven Holcombe)
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TRY IT!

FARLIE #1TCAmaterial_L16\guide_imgthres.m

ety |
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$iL17m[3D Modeling]#
FE1% T [Export STL] & tH 122
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WINDOWS 10 3D BUILDER

t STL model before 3D printing
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THE END

ALVIN4016@YM.EDU.TW
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