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THE BENEFITS OF LEARNING
MORPHOLOGICAL CELL|IMAGE ANALYSIS

FOR MEDICAL STUDENTS

R. of North Macedonia
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IMAGE ANALYSIS

using algorithms
to extract

information from
digital images

the goal of most
applications is to
extract
guantitative
information from

involves different
types of
techniques

Astronomy

images

Medicine

(1988) Convolutional
neural network
invented by Yann LeCun

(2016) MUSE microsopy
technique invented to enable
high resolution imaging
without tissue consumption

(1956) Artificial
intelligence (Al)
term coined by
John McCarthy

(1965) Computerized
image analysis of
microscopy images of
cells and chromosomes
by Judith Prewitt and
Mortimer Mendelsohn

(2014) Generative

introduced by lan

adversarial network

(2018) FDA permits
first medical device
using Al to detect

diabetic retinopathy
in adults (IDx-DR)

Goodfellow
|

(1959) Machine learning
term coined by Arthur
Samuel as “the ability to
learn without being
explicitly programmed”

(1986) Deep
learning term
coined by
Rina Dechter

(1990) Whole-
slide scanners
introduced

(2013) Photoacoustic
microscopy imaging
technique developed

(2017) Philips receives
approval for a digital
pathology whole-slide
scanning solution
(IntelliSite)

Archeology

OUTPUT

INPUT

IMAGE

Technology

DESCRIPTION

IMAGE

DIGITAL IMAGE
PROCESSING

COMPUTER VISION

DESCRIPTION

COMPUTER GRAPHICS

ARTIFICIAL INTELLIGENCE




MEDICAL STUDENTS IN THEIR PRACTICE

Aims: observe the
benefits of learning
morphological cell
image analysis

course of cytology
and histology

free downloaded
software (Digimizer,

Image tool ets.)

Data
mining

Artificial

intelligence

Statistics




COMPARATION

Subjectivity (analysis “on foot”)

involves the
risk for
human
errors

Subjectivity in
interpretation of
the results and
report

Image tools analysis

provide
additional
automatic

reproducible
analyses

accurate
diagnosis

guantitative and
gualitative data
approve the presence,
extent, size and shape
of these structures as
a indicators for early
diagnosis




APPROPRIATE IMAGE TOOLS ANALYSIS IS DEPENDENT
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THE GOAL OF IMAGE ANALYSIS

to increase the
amount and quality of
data

automated mitotic
detection carry
prognostic value
independent of

other informations

providing
guantitative
measurements of
histologic features

Lab Activity 1-1: The Use of the Microscope
. You will need the following virtual microscope in order to complete the questions for this activity

Virtual Microscope e~V

define of cells or
cellular

nuclear/cytoplasmic
ratio

guantitative
information relevant
to some of the
diagnosis can be the
size, morphology and
irregularity
distribution of cells, or
the ratio of cells as a
diagnostic biomarker

nuclear area and
shape

Magninication of Ocular Lens = 15X




MEDICAL STUDENTS IN THEIR PRACTICE

Applications of
whole-slide
imaging

Histology

COLOUR ATLAS

transmission of
the data basis
for
consultations

Collaborations

Practical Manual of

Histology
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tissue
specimen
archiving

distribution of
the materials
for education

standardization

image analysis
of histologic
specimens




Specimen Fbxation/ Histoprocessing/
Preparation Decalcification Blocking/
Embedding

. histologic tissue sections can be created i
\

. made available to the entire student population |
\

placed on web servers

. in medical training and practice in histopatology |

|

creates unique learning opportunities |
/

. evaluation of histologic specimens on screens |

/

. increases interactions between students
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MATERIAL AND METHODS
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that allows precise
manual

measurements

IMAGE ANALYSIS SC
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Digimizer

Home Features Download Order
05.06.10 11.05.10 15.06.10
| v
Nome do arquivo: | Abw
Easy-to-use image analysis software [ |
Asquivos dotipo  [JPEG v| Cancela

Digimizer is an easyto-use and flexbleimage a
package that allows precise manual measure 1!
automatic object detection with measureme 12
characteristics. 13
Pictures may be X-rays, micrographs, etc. Supported 15
and DICOM files.

images can be rotated, flipped or straightened. Imag¢ 17
filters can be applied. 18

See: program features. 19

[ | Caps Num | Fla



https://digimizer.en.downloadastro.com/download/
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My L==ALNO0OT xe MASE O 0 F a4 tools

D:\weickova 1\TRUDOVI VELICKOVA\Ruskovska rening kurs, 2019\siki tring kurs\6jpg ¥ X | Measurements it 3 X
Measurem.. ~ Area Perime.. length  Angle  Radius Unit
Unit 7378 pit
Middle 142 ym
Length 0840 um

Tool Measure n Mean D Mn  Max
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mesurments of the lengths of human lymphocites



MESURMENTS OF THE CENTER AND CALCULATE CHARACTERISTICS
OF HUMAN LYMPHOCITES S - o —
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Examples of different magnifications of a histological sample



NUCLEAR/CYTOPLASM RATIO IN HUMAN LYMPHOCITES

1 Digimizer = )
File Edit View Format Image Binary Tools Window Help
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IMAGE ANALYSIS SOFTWARE COMMERCIALLY AVAILABLE

htt .. .
/

AFNT -Software Tor Analysis of Functional
Neurolmages

Bio7 - Ecological Modeling, Scientific Image Analysis,

FSL - Library of Analysis Tools for {MRI, MRI, DTI Brain

and Statistical Analysis

Biolmage Suite - Integrated Image Analysis Software

Suite of Yale University

BiolmageXD - Analysis, Processing, Visualization of
Multi-Dimensional Microscopy Images

Images
Icy - Open Community Platform for Bioimage
Informatics
llastik - Interactive Image Classification, Segmentation,
and Analysis

CellProfiler - Cell Image Analyis Software Developed
at the Broad Institute

Image) - Java Tool for Image Processing and Analysis

Crystal Image - Software Program for Image
Processing and Analysis

IMAL - Image Measurement and Analysis Lab

' CVIPTools - Software Package for Exploration of
Computer Vision and Image Processing

KNIME - Data Analytics, Reporting, and Integration
Platform

NEFI - Tool for Network Extraction From Images



https://afni.nimh.nih.gov/
https://bio7.org/
https://medicine.yale.edu/bioimaging/suite/
https://www.bioimagexd.net/
https://cellprofiler.org/
http://www.haidekker.org/cimage/
https://cviptools.ece.siue.edu/
https://fsl.fmrib.ox.ac.uk/
http://icy.bioimageanalysis.org/
https://www.ilastik.org/
https://imagej.nih.gov/ij/
https://www.randombio.com/imal.html
https://www.knime.com/
https://nefi.mpi-inf.mpg.de/
http://imagej.nih.gov/ij/
http://fiji.sc/Fiji

NATIONAL JOURNAL O}

Reliable and
Quality E-Healthcare

p— e —

06

Pramier Refarence Source

Mobile Health
Applleatlons for Quality

y :
e s e don o | ¥
Q- Q WAG Porasin @ G5 81,3

i @ R et ety G | Gk Ge %® Qi
Yo Vicear ) e g Gomnemt + [ adovigp * pom Qo+ Qs »

ey =7 W
10 imege directory ‘ o

1660 4= @iy )

) \ § et
Button fo pusho obtam URL:
Aoy v i, 161643710346130%¢=0 263683505938 15kzoom=53 3333333333333

| i3 Thoway o excange

oo tovards the e
Asing Sectrn eh-viwer



.ZJ.J-HI-I

Thank vou for your vision, vour

extraordinary ability and leadership to guide

us at all times. We appreciate

the efforts taken by vou.




