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Breast CT voxels are 16X Smaller Than Mammography




Applications of Image Processing and Registration in Medical Imaging

Noise

0.260

0.133
~
D

0.096 ~N

0.081 o=

2510\

0.056

0.044 ~
0.036 ~

0.5 1 15 2 35 5 7
Exposure (mA)

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

0.8

<

(341w

0.4
0.2
Y~
—
0.0
0.0 0.2 0.4 0.6 0.8 1.0 1.2 1.4

Spatial Frequency (1/mm)

Applications of Image Processing and Registration in Medical Imaging

AR

0.4 \

0.2 \\\
=

0.0

H4Lw

T~

00 02 04 06 08 10 12 14 16 18 20 22

Spatial Frequency (1/mm)




Applications of Image Processing and Registration in Medical Imaging Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging Applications of Image Processing and Registration in Medical Imaging

CTA0296 - improved structural detail

mammogra




Applications of Image Processing and Registration in Medical Imaging

CTAO0316
MLO

axial sagittal coronal

Implant

Applications of Image Processing and Registration in Medical Imaging

CTAO0316 - implant + cancer

MLO ¢ Q Q

axial sagittal coronal

Implant Q Q

¥
'

&y y L p
expanded views from adjacent slices

Applications of Image Processing and Registration in Medical Imaging

CTAQ415

Applications of Image Processing and Registration in Medical Imaging

CTAQ415 - DCTS




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Breast CT - Design / Construction
System Modules

Acquisition

Reconstruction
Breast Ultrasound - Design / Construction
System Modules

Acquisition

Reconstruction
Mammogram Simulation
Classification & Extraction
Compression
Tissue Parameter Estimation
Image-Guided Robotic Biopsy

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

VBUS Master Control

I Mechanical Control

I Acquisition Control I

Image Control

Gantry Rotation

US Scanner Setup

Image Correction

Image Reconstruction

I
[ US Probe Positioning
I

Breast Stabilization

I |
I Image Acquisition I
I |

Image Storage

Image Display




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Coupling Imaging

Couplin
Fluid— Mg

Imaging Fluid
Gantry Transducer
Rotation

& 7
/
Breast Stablizing ’ Breast Stablizing
Cup Cup

Rotation

Applications of Image Processing and Registration in Medical Imaging

Imaging

Coupling

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Original Scan  Opposing Views Reconstructed Slice

Applications of Image Processing and Registration in Medical Imaging

Original Scan

Applications of Image Processing and Registration in Medical Imaging

Vertical

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Cystic Masses

Cystic Masses

BACKGROUND:
Speed of Sound:
Attenuation:
Contrast:
Temperature:

Cylindrical Targets 1:

Speed of Sound:
Attenuation:
Contrast:
Temperature:

Cylindrical Targets 2:

Speed of Sound:
Attenuation:
Contrast:
Temperature:

Applications of Image Processing and Registration in Medical Imaging

F1677
1434 m/s
0.5 dB/cm/MHz

1.31 dB/cm/MHz
-10dB
22.0°C

F1681

1427 mis

0.93 dB/cm/MHz
-5dB

222°C

Applications of Image Processing and Registration in Medical Imaging

Standard

O O

VBUS -V




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

VBUS Slice PO003 (VBUS) - PO133 (bCT)

Lee ‘I
i
|
|
|
i
i
i
i |:|
|
|
|
|
|

Mammo Breast CT Slice Volume Slices

Applications of Image Processing and Registration in Medical Imaging

PO003 (VBUS) - PO133 (bCT)

Volume Slices Volume Slices

Applications of Image Processing and Registration in Medical Imaging

Breast CT - Design / Construction
System Modules
Acquisition
Reconstruction

Breast Ultrasound - Design / Construction
System Modules
Acquisition
Reconstruction

Mammogram Simulation
Classification & Extraction
Compression

Tissue Parameter Estimation

Image-Guided Robotic Biopsy




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

CTA0321 - classify & segment

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Breast CT - Design / Construction
System Modules
Acquisition
Reconstruction

Breast Ultrasound - Design / Construction
System Modules
Acquisition
Reconstruction

Mammogram Simulation
Classification & Extraction
Compression

Tissue Parameter Estimation

Image-Guided Robotic Biopsy

Applications of Image Processing and Registration in Medical Imaging

Force

Stationary

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

@@@




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

-

6 facet polygon 100 facet polygon

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Breast CT - Design / Construction
System Modules
Acquisition
Reconstruction

Breast Ultrasound - Design / Construction
System Modules
Acquisition
Reconstruction

Mammogram Simulation
Classification & Extraction
Compression

Tissue Parameter Estimation

Image-Guided Robotic Biopsy

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

Applications of Image Processing and Registration in Medical Imaging

Breast CT - Design / Construction
System Modules
Acquisition
Reconstruction

Breast Ultrasound - Design / Construction
System Modules
Acquisition
Reconstruction

Mammogram Simulation
Classification & Extraction
Compression

Tissue Parameter Estimation

Image-Guided Robotic Biopsy

Applications of Image Processing and Registration in Medical Imaging

chest wall

MRI Breast CT Volume Slices
(sagittal) (sagittal)

Robotic Biopsy

Breast CT Breast US

(axial) (axial)

Applications of Image Processing and Registration in Medical Imaging




Applications of Image Processing and Registration in Medical Imaging

— 1_ R
I\

'./
'./

Applications of Image Processing and Registration in Medical Imaging

Breast CT - Design / Construction
System Modules
Acquisition
Reconstruction

Breast Ultrasound - Design / Construction
System Modules
Acquisition
Reconstruction

Mammogram Simulation
Classification & Extraction
Compression

Tissue Parameter Estimation

Image-Guided Robotic Biopsy

Applications of Image Processing and Registration in Medical Imaging

[Seqnentation
[zmage seres| o]

Applications of Image Processing and Registration in Medical Imaging

Applcations of Tnage Processing
and Registration in Medicol Tmagin;
Breast Imaging

Thomas R. Nelson, Ph.D.
Professor of Radiology and Bioengineering
UC San Diego
thelson@ucsd.edu




