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Age-adjusted death rates for the 10 leading causes of death in United States
El 2014
11%'895 B 2015
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Chronic lower

respiratory diseases 141.6
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Causes of death in the EU "B ©

Deaths per 100,000 people, 2013 or latest year. EU28. POV THE S

Cancer 265 per 100,000

Heart Disease 132 per 100,000

Respiratory lliness 83 per 100,000
Suicide [Ml11.7 per 100,000
Traffic Accidents [ 5.9 per 100,000

Heatwave I 2.3 per 100,000
Sporting Accidents | 1.37 per 100,000
Pedestrian Deaths |1.12 per 100,000
Consumer Product Deaths | 1.06 per 100,000
Homicide | 0.85 per 100,000
Lightning | 0.005 per 100,000
Terrorism* | 0.0018 per 100,000

Source: Igarapé Institute ¥2010-2014 average
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Estimated number of deaths from 2018 to 2040, melanoma of skin,
both sexes, all ages

' 5000 ' Demographic changes

2018 2040

World
60 712 105 904

Data source:GLOBOCAN 2018
Graph production: Global Cancer Observatory (http://gco.iarc.fr/) International Agency for Research on Cancer

@ International Agency for Research on Cancer 2018 £735% World Health

U i Organization
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Clark Levels Survival rates 5 %
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Wavelengths’ skin penetration depth
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Cloud service

Handheld device
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More than 1500 lesions tested
totally

More than 1.5 years of testing
In Latvian Oncology Clinics

Tested by General Practice
doctor

Found 2 melanomas during two
months

Ongoing tests in Hungary and
Bulgary

Whole p” map

Diagnosis

Sensitivity, % Specificity, %
Melanoma 100 -
BCC - 96
Seborrheic
keratosis and - 76
hyperkeratosis
Otl_ler benign ) 37
lesions
Tattoos - 11
All non-
melanoma - 80

lesions




Dermato-oncologists

Experienced doctors of the Oncology
Center of Latvia

OA Acs

University of Latvia Riga Technical University

10+ years of research in .
biophotonics Hardware and software design

5 Dr.phys. 3 Dr.Sc.ing.
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Quality
e PhotoFinder

e MelaFind
e Check-your-skin
e Dinolite
e Dermascope + doctor

e SkinVision App :
. Price
e SkinCheck App
e Miiskin App v" Non-invasive
e DoctorMoleApp [ qiiiili

v’ Reliable (Sp=98%)

v’ Uses various spectra

) v Image analysis within seconds
Main users v Wireless

v Image evaluation in time (Archive)
v’ Affordable

General Practice doctors

12 /38



[ Check your skin!
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[ CheckYourSkin

<

C @ httpsy//checkyourskin.eu/doctory...

X

G Q

Welcome Dr. Hungary

Main menu for doctor

My patients

New patient

New measurements (20)

My profile

New scans received

ID

972

971

932

931

857

856

Scanned at

2019-02-06 11:33:41

2019-02-06 11:33:33

2019-02-05 10:58:41

2019-02-05 10:58:39

2019-01-29 17:54.05

2019-01-29 17:53:58

Images count

10

10

10

First page from

doctor’s view

Manage
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[ CheckYourSkin
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Acquired images
viewing and assigning
to the patient
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[ CheckYourSkin X

& C @& https://checkyourskin.eu/doctor/...

Main menu for doctor

My patients

New patient

New measurements (20)

Patient control |

My profile —

Patient ID: #127 B Patient's analyzes

¥ |s active

Skin type

| Normal v|
Birth date

05/06/1943 |

e

LA

<. 3
"esaal

Description
basalioma, right eye, lacrimal bey




[ CheckYourSkin

<

c

X

@ https://checkyourskin.eu/doctor/...

My profile

Patient #:127

Description
basalioma, right eye, lacrimal bey

Current patient's analyzes

Patient’s skin
NEESIENERS

E

Filter analyzes by last scan date

Date from Date till | YFiter || % Reset filter

# Firs scanned at Last scanned at Internal comment Measurements Delete
#404 2019-02-12 14:51:11  2019-02-16 20:27:31 basalioma, right eye... Measurements (1)
#403 2019-02-12 14:50:49 2019-02-16 20:26:49 basalioma, right eye... Measurements (1)

VISION project
©RTU-LU 2017-2019
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[ CheckYourSkin

< C' & https://checkyourskin.eu/develop... @ &

Welcome Main system administrator

Main menu for admin
All servers Analyzes nodes Third party scripts nodes Experimenis nodes Uncategorized nodes

¥ Doctors + Add node

& Third party analysts

Calculation servers Serve rS mOI’]ItOI’Ing

[# m-scripts

Is
Name active  Status Experiments | an d CO n t ro |
@ Scanning devices & Main one. DO NOT Yes Online < -
— STOPW
& Servers
m7.checkyourskin eu Yes Offine & of o 0 5
& Backup measurements !
mé.checkyourskin.eu Yes Offline & o o 0 5
m&.checkyourskin.eu Yes Offing & of of 0 3
I Active
ncative
Active calculation servers: 4
Uncategorized active calculation servers: 0
Inactive calculation servers: 0

On-line servers distribution by calculation types
1




x

checkyourskin.eu

- | m3.checkyourskin.eu |

Wed Feb 20 09:07:36 GMT 2019

Server’s load
monitoring

Context switches and forks

Current
urrent

sage (lday)




Viewing of results

IJ =Ny

[Device #1 ] [ Device #2 ]

HTTPS secure

g‘la- datﬂ tI'E n.SfE'r ) L :-.-__--' -._h. - --.\,Hﬁ.
Doctor hl "

i A

Device #M I
[ Matlab fullfeatured Scripts
“""x processing servers |

Hh-h"H—._.__.--"'H;"'“w_h
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Cloud based diagnostics (SaaS)

C
- Ve,
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Patient 1
L ﬁ>
- N\
Doctor 1 ‘ ﬂewce 1 V
\
\

Patient n

./
Doctor n ‘ %)GWCE n

Patient n

N
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==
¢

Checkyourskin.eu

Calculation
process 1-1

- == == = |=Galeulation |_|
. process 1-m

Calculation node 1

Calculation
process n-1

Calculation
~ process n-m

Calculation node n

Could be used as a standalone service for various image analysis
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Diffuser and polarizer support

Diffusing film

LED assembly

35mm lens

5$Onm cut filter
Polarizer 90°
Polarizer film ' '

IDS 5MPix camera

Raspberry Compute module

WiFi dongle
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Optical Density spectra of skin lesions
2

—— Normal skin
== Rised nevus |
== Flat nevus

&:}g\ — Melanoma

500 500 700 800 900
Wavelength [nm]

—
on

Optical Density

o
n

D.Jakovels et al. Application of principal component analysis to multispectral imaging data for evaluation of pigmented skin
lesions, Proc. SPIE 9032, Biophotonics—Riga 2013, 903204 (November 18, 2013)



Specific stair-like inner structure to keep light polarizatic
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Central control module

Modular architecture

e LED illumination,
 LED control,
e Camera,

 Central module,

User buttons

Digital inputs

A 4

* Wireless connectivity.

3G =2 4G
WiFi 2.4GHz - 5GHz

Camera 1 Mpix / 5SMPix

. Raspberry Pi
USBWiFi | uss pberry uss | USB 3G/4G
Compute 3
module module module
USB \_XPJT Analog
Power and - sve‘)t':);g:t
charging Trigger [llumination LED supply
control (STM32) voltage step-down
SPI
LED control board
Li-ion USB “IDS” Digital-to-
battery camera analog
convertor LED supply voltage +0.3V
= Analog
g’ voltage
(0] .
€ setpoint
£
o
Z LED current
g drivers
Current and voltage Resistance
LED ring control for each LED
. Five groups of Temperature
Photodiode
4x LEDs each sensor




Nevus Melanoma

A=535nm

- A=660nm
"’m

A=950nm
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Searching for marker

s




Stabilizing by marker




Removing hair




Searching for healthy skin

250
y, pixel
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(b)

p'max and p'min
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melanoma; p'max
melanoma; p'min

BCC; p'max

BCC; p'min

seborrheic keratosis; p'max
seborrheic keratosis; p'min
hyperkeratosis; p'max
hyperkeratosis; p'min
benigs pigmented; p'max
benigs pigmented; p'min
hemangioma; p'max
hemangioma; p'min
tattoo; p'max

tattoo; p'min

papilloma; p'max

papilloma; p'min
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Seborrheic keratosis
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Malignant melanoma
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rule for the early
detection of melanoma

Asymmetry

Borders
(the outer edges
are uneven)

Color
(dark black or have
multiple colors)

Diameter
(greater than 6 mm)

Evolving
(change in size,
shape and color)
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