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“Scutoids are a geometrical solution to three-

)

dimensional packing of epithelia.”,

Escudero L et al
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FRACTALS FRACTALS IN NATURE

Non-regular geometric shape with a never ending pattern
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FRACTALS IN HUMAN BODY FRACTALS IN DERMATOLOGY
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LICHTENBERG FIGURES LIGHTNING
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CAN WE MEASURE IRREGULARITY?
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FRACTAL DIMENSION
Imaged

Image Processing and Analysis in Java

< ImageJ =0
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MACHINE LEARNING(ML) : Deep Learning (DL)
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Technology Era
Telemedicine

Regenerative medicine

Nanotechnology

Genetics
Old school

Artificial Intelligence (Al)

2000 Until
today

Business Era B
ELSEViER

The inevitability of change

Rokea A. el-Azhary, MD, PhD*

Department of Dermatology, Mayo Clinic College of Medicine and Science, Rochester, Minnesota, USA
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MACHINE ‘Y

Machine learning (ML):
Data set = Algorithms - Predictions

LEARNING &7a 0

Detect Patterns
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Self-driving cars Language translation Chess Go
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CONVOLUTIONAL NEURAL NETWORK
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Intraderma Nevus
0.74175
Seborrheic keratosis >
0.23203
Angiokeratoma
0.00724 =
Hemangioma
0.00636
Actinic keratosis
0.00568 >
Melanoma
0.00257
Basal cell carcinoma
0.00244
Squamous cell carcinoma oD
0.00193

[T 11

u...

Convolutional layers ' Interconnected Layers

l | Pooling layers . B output Layer

! ! |
@ Input Feature extraction Classification




_ #AAD2019

MILESTONE
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Convolutional neural networks

Dermatologist-level classification of skin cancer
with deep neural networks

Andre Esteva'®, Brent Kuprel'*, Roberto A. Novoa®?, Justin Ko, Susan M. Swetter™, Helen M. Blaw® & Sebastian Thrun®

Nature 2017

Trained with 130.000 images ) 0‘0@
%0l ,

Machine against 21 dermatologists

Similar results

High sensitivity and specificity (>91 %). Lo



IMAGING THE SKIN

* Existing technologies :

Dermatoscopy

Ultrasound

Confocal microscopy

Optical coherence tomography
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) e tor upantmn Skin cancer di ion using non
techniques

Vigneswaran Narayanamurthy, @ ** p_padmapriya“ A Noorasatrin® B Pooja,
K Hema“ Al

aina Yuhainis Firus Khan,® K. Nithyakalyani® and Fahemi Samsur®
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* Future:

*  Raman Spectroscopy
*  Multiphoton Laser Microscopy
* Photoacustic imaging



' . #AAD2019

CONCLUSIONS

) : !
IN 77™ AAD CONGRESS
1-5 MARCH 2019

* WASHINGTON *

v’ DEEP LEARNING

25\

LEARN

v' BLOCKCHAIN ﬁ{ \%{ :) v LASERS

A v IMAGING SKIN
o\~“/o

o~o ©

AT
ol
I |

| /

|

v SCUTOIDS/ FRACTALS

o

SN

v INNOVATION

Encourage you to embrace technology in all these different areas rather than
0 & seeing it as a threat



