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SUPER RESOLUTION IN MEDICAL IMAGES

Purposes:

e Improve Medical Image Resolution

e Improve the clinicians' image
readability

e Improve the image acquisition time

e Improve object detection algorithms' §
performances

e |mprove features extraction
efficiency

o Better appreciate microcalcifications
and small areas
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SUPER RESOLUTION IN MEDICAL IMAGES

What is Super Resolution?

e |ncrease spatial resolution via CNN
o Upsample the original image

u CAN YOU o |t does not affect the image contrast §
_ ENHANCE THAT

-~ = —77 S R h/ 4 i =L
- b = \ \ L | S A 4 3 = " ¥
ol | %) O Wi i [ e (e B
4 S| A VO, SRy : | |
U N AN S - 4

Preliminary works:
e Implementation of several models

e Natural images training
e Transfer learning to medical images

TR  Comparison with classical
upsampling
e Application to standard DB
TN e Applicationto NMR
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APPLICATION ON NMR

Bicubic Upsample Super Resolution Upsam
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APPLICATION ON MICROCT

Breast mCT
RAW ROI: 200x200 Bicubic 2x Upscaling: 400x400

2x Super Resolution: 400x400 4x Super Resolution: 800x800
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APPLICATION ON MICROCT

Breast mCT
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RAW ROI: 100x100

2x Super Resolution: 200x200

Bicubic 2x Upscaling: 200x200
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4x Super Resolution: 400x400




PROJECT WORKFLOW

Multi-centre acquisition

AORN Policlinico Istituto
Cardarelli Istituto Tumori Universitario Oncologico
Napoli Regina Elena Napoli

Data harmonization
Multi-centre evaluation

Clinicians "harmonization"

Quantitative evaluation
— numeric

Database inici
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Qualitative evaluation

|Quantitative o b o o o o o
Evaluaton Clinicians bias minimization
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