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Introduction to CBCT Technology

» An advanced imaging technigue in dentistry

CBCT device.
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Challenge

What is the main challenge?

High radiation exposure Higher risk of radiation-
for high-quality images Induced cancers

Industry Solution

lower visual i
How can we achieve

q_ualllty, Ih'gh . more accurate
MBS USE I segmentation of low-

artifacts, limited dose CBCT images?
resolution

Reduce radiation
exposure for patient
safety
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A low-dose CBCT image before segmentation A low-dose CBCT image after segmentation
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Our Method
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Investigating which
combination of segmentation
& denoising yields best results

Segmentation
techniques

ITK-SNAP

Blue Sky Plan

3D Slicer

Denoising
techniques

Chang et al.’s

Li et al.’s
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Selected Denoising Techniques

@ Chang et al.

A combination of
Wiener filter,
a 3D Laplacian filter, and
a Gaussian filter

denoised

Denoised & sharpened




Digital Multimedia
Lab

Selected Denoising Techniques

A combination of spatial and
frequency domain denoising Original Noisy image

Algorithm of the paper
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Selected Denoising Techniques

Block Matching and 3D
(BM3D) filtering




Digital Multimedia
Lab

Selected

Segmentation Tec

SNAP Toolbax o]
in Toolbar

§RPD7 5 L

8 Be

rsor Inspector

gL 3 &

rsor position (xy,3)

2 208 1”1

ensty uncer cursor:
Layer Intensity

RN B 70
ed mage [ JE-F1

bed under cursor:

Cearilabe

0am ot

imentation Labels

tive label:

0§ Label -
n over:

3 Allsbels %

erall label opacty:

Y =

Toolbar
e s

210t 337

20068 %6 M1t

BIE

102 of 339

200 of 332

14

Segmant 30
Current Stage:
Step 113
Presegmentation
Acuons:
Presegmentation mode:
Trreshoiding
Trreshoid mode:
niJ
Lower
trveshols:
Upper
threshold: 99
More ...
Bac Next

Cancel Segmentation




Digital Multimedia

Selected Segmentation Techniques

Fle Edit Tooks View Pancls Model Virtual Teeth Module Help 23 Model Master
M I A [«— b

P -BEX s~ B QA wtet) o=k | ) § L SR ame OE >y,

(DSIart Wizard | abPro EXpo Continue to Implant Planning >>

T 3 , 3 Model Manipulation x w5
I E. | | i y £
Blue Sky Plan =, ., = !
E ase 1 gngha st - g
E ndibie O Madla s

£ A
E E 3 2]
E 3 | £ | 3 % Vsl 1% Mode! outline ©
= | 7 . 3 3 7
| 3 3 8
5 -

/
Ryt To vodel '::mnb K3
g
v F
§
g
&
Ocse Model
Holiow Modsl
¥ Model Reversal
Show Limiting Carv
Drew G

</ articulation pins for models:

and




Digital Multimedia
Lab

d Segmentation Techniques
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Segmentation Denoising
techniques techniques

Investigating which ITK-SNAP
combination of segmentation
& denoising yields best results

Chang et al.’s

Blue Sky Plan Li et al.’s

3D Slicer

Low-dose CBCT Image Denoising Segmentation
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Results & Discussion
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Noisy Chang et al.’s Lietal.’s BM3D in Hao et al.’s

No Segmentation

ITK-SNAP

Best denoising method

Blue Sky Plan

3D Slicer

(jﬁ\ Best segmentation method
[ \
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Results & Discussion

Comparison and performance ranking of different denoising and
segmentation methods.

Excellent Good Fair
Chang et al.’s v
Den01s.mg Lietal.’s v
Techniques
BM3D v
Noisy Chang et al.’s Lietal’s BM3D in Hao et al.’s ITK—SNAP v
Segmentation Tools | Blue Sky Plan v
No Segmentation
3D Slicer v

ITK-SNAP

Blue Sky Plan

3D Slicer

visual quality
enhancement improves the
accuracy of segmentation.
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Thank you for listening!




	Default Section
	Slide 1: Evaluation of Segmentation Schemes for Noisy and Denoised Dental Cone Beam Computed Tomography (CBCT) Images
	Slide 2: Outline
	Slide 3: Introduction
	Slide 4: Color Gamut
	Slide 5: Color Gamut
	Slide 6: Color Gamut
	Slide 7: Color Gamut
	Slide 8: Challenge
	Slide 9: Our Method
	Slide 10: Our Method
	Slide 11: Selected Denoising Techniques
	Slide 12: Selected Denoising Techniques
	Slide 13: Selected Denoising Techniques
	Slide 14: Selected Segmentation Techniques
	Slide 15: Selected Segmentation Techniques
	Slide 16: Selected Segmentation Techniques
	Slide 17: Our Method
	Slide 18: Results & Discussion
	Slide 19: Results & Discussion
	Slide 20: Results & Discussion
	Slide 21: Thank you for listening!


