Ll




Summary

Part | — Fundamentals on IBAM

U Definition of Image-Based Modeling

O Applications

U Types of volume data sets.

[ 3D medical image visualization

U Image segmentation

1 Mesh processing and adjustment techniques

Part Il —Tutorial on IBAM

O Software Pipeline
1 3D Modeling class



Objectives

A —Understand what IBAM really is

B —Why 3D anatomical models are important

C—Reveal the stages of 3D modeling from images

D — Able to use a freeware/opensource pipeline



Why is a view so important?
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Image-Based Modeling
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Image-Based Modeling
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Image-Based Modeling
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Structure from
motion

Reconstruction of
visible branches

Reconstruction of
occluded branches

Image Segmentation
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Textured
3D model

"Image-based Tree Modeling, " Ping Tan, Gang Zeng, Jingdong Wang, Sing Bing Kang, Long Quan, ACM Transactions on Graphics 26(3) (Proc. SIGGRAPH 2007)




Image-Based Anatomical Modeling

Creating anatomical models from a stack of
medical images

Why is a medical image so important?
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Applications
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traditional model

Applications

OR

alternative model

sphere

ellipsoid

super
ellipsoid

ovoid

super
ovoid

3.258e+000

2.761e+000

2.265e+000

1.768e+000

1.272e+000

7.754e-001

2.789e-001

0.000e+000

-2.176e-001

-7.141e-001

-1.211e+000

-1.707e+000

-2.204e+000

-2.700e+000



Nuno J.G. dos Santos, Preliminary Biomechanical Studies on the Diaphragmatic Function in Control and Patients with Loss of Motor Units, M.Sc. Thesis, Instituto Superior
Técnico, Universidade Técnica de Lisboa, 2009



http://thehigherl@arning. -chi - ives-first-3-d-printed-
http://www.hallpress.com/i r%ical—'planning/




Medical Data Types

[ Ultrasound ]

[ Magnetic Resonance ]

[ Computerized Tomography ]

[ X-Ray, 2D radiography ]

[ Angiography ]

( PET )
[ Comblgﬁ:?:;:lga;ltlesm ]

[ Electroencephalography ]

[ Electrocardiography ]

[ Electromyography ]

Light microscopy ]

Transmission microscopy ]

(
[ Electron microscopy |
(
(

Fluorescense microscopy ]

(Visibletight photography }
[ Dermatology, skin ]
[ Endoscopy ]
[ Other organs ]

http://www.imageclef.org/2015/medical
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Tables and forms

Program listing

Statistical figures,graphs,
charts

Screenshots

Flowcharts

Gene secquence

Chromatography,gel

Chemical structure

Mathematics, formula

Non-clinical photos

Hand-drawn sketches
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| System overviews
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Imaging
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Radiation Source Sample Sensor

Tissue density

cT X-Ray (attenuation coefficient)

MRI | Magnetic Field Proton density
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Medical Image File Format

(Digital Imaging and Communications in Medicine)

DICOM

*.dcm
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Volume Rendering

3D Voxel Intersection

2D image pixel

http://www.dca.fee.unicamp.br/courses/IA369E/2s2010/projects/camillo_curado/algoritmos.html



AIR

Number of observations

FAT

MUSCLE

BONE

Input image intensity










Q’ * White = 1 (bone)

’ F 3 Black = o (boundary)
% Blue = -1 (void)



















ATTENTION:
Over-Segmentation
= : Sub-Segmentation



Sub-Segmentation Over-Segmentation
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