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Medical Image & Signal

Processing Research (MISP)
Center

Isfahan University of Medical Sciences
https.//misp.mui.ac.ir



https://misp.mui.ac.ir/

MISP

U MISP founded in 2007

In MISP, the faculty members of 3 important universities of Isfahan

cooperate to reach the goals.

Isfahan University of Medical Sciences
Isfahan University

Isfahan University of Technology

The focus is on medical signals and images processing
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MISP Goals

To propose mathematical theories and computerized
algorithms related to modelling and re-constructing
signals and images

To develop soft-wares for modelling signals and images
To collect datasets from local patients

To identify existing challenges and propose engineering
solutions for them

https://misp.mui.ac.ir
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Smart mouthguards
Otoscope

Smart necklace

Smart whael char

Improving health through connected
medical devices.
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MEDICAL IMAGE & SIGNAL

PROCCESSING RESEARCH CENTER

COGNITIVE CYBER

SECURITY

ROBOTIC PERSONAL

ASSISTANTS

AUTONOMOUS
SURGICAL ROBOTICS

NEXT GEN CLOUD ==

%

=Cantral Processing

ROBOTICS

Unit
+4-8 Cores THOUGHT CONTROLLED
GAMING
+Low Latency
=Good For Serial
Processing
REAL TIME UNIVERSAL
sQuickly Process Tasks TRANSLATION

That Requiere Inter
Activity
*Traditicnal Progra-
mming Are Writing Fc
CPU Sequeniial Execi

«Tion

NEUROMORPHIC
COMPUTING

VIRTUAL
COMPANIONS

&

il ANALYTICS

Artificial Intelligence

Data Governance=> ....Data Analysis =....Robotic

REAL TIME EMOTION

_

DEEP LEARNING

NEURAL NETWORKS

PATTERN RECOGNITION

ey
L1l

Graphics Processing
Umit

A00% or 1000s of Cores
High Throughput

Good For Parallel
Processing
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arate Tasks To Process
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http://www.mui.ac.ir/
http://www.mui.ac.ir/
http://www.iut.ac.ir/

Research Projects

® To present more than 30 internship programs

® To supervise more than 10 post-doc researchers

Till now, more than 100 research projects have been finalized

® To supervise more than 50 researchers in inter-disciplinary fields

® Cooperation with more than 30 faculty members of different universities

Research Cores

Scopy ) i ) )
Biological Microscopic .
Uzt e Signal Bioinformatics Image Al in Dentistr Sl
Analysis Imaqging . . Y Medicine
Processing Analysis -
Brain o : MIloT/ Cardiac Acoustic Tensor
- Optics in Mathematical - T . . -
Data . . Personalized | Signal/lmage Signal Analysis of
- Medicine Modeling . } . i
Analysis | — Medicine Analysis Analysis Medical Data

https://misp.mui.ac.ir
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Performance of MISP

Isfahan University of Medical Sciences

Medical Image and Signal Processing Research Center
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Local comparison of cup to disc ratio in right and left eyes e () ber! nf on Fusi
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1 based on fusion of color fundus images and OCT B-scans FJ © wr 04 148 5647 32 2019 16
1 Arkicle g +2n S
dl Arcicle g ‘k“,
Intra-retinal layer segmentation of 3D optical coherence Medical Image
. ) ) ) ) 107 4112 221
2 tomography using coarse grained diffusion map L +2m Analysis 2013 142
Original Article @ o 17(8):007-928
IEEE Journal on
3 Adaptive rank selection For tensor ring decomposition 0 5 Selected Topics in 87 3818 19 5021 18
al Article @ . Signal Processing
umber Of 15(3):454-463
. Macular OCT Classification Using a Multi-Scale Convolutional IEEE Transactions on
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g Article ; 37(4), pp. 1024-1034
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. dal Arcicle
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Three dimensional data-driven multi scale atomic IEEE Transactions on
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4\ software - X

A MATLAB package for automatic extraction of flow index in OCT-A images by intelligent vessel manipulation

SoftwareX 12 (2020) 100510

Contents lists available at Science IFES

SoftwareX

journal homepage: www.elsevier.com/locate/softx

OCT B-scan : Browse Show

Determine Cystic Status Help

Fy Help — =

Original software publication

images by intelligent vessel manipulation
Sahar Hojati*, Rahele Kafieh ", Parisa Fardafshari”, Masoud Aghsaei Fard

Sciences, Isfahan, Iran
" Student Research Committee, School of Advanced Technologies, Isfahan University of Medical Sciences, Isfahan, Iran
¢ Farabi Eye Hospital, Tehran University of Medical sciences, Tehran, Iran

* Medical Image and Signal Processing Research Center, School of Advanced Technologies in Medicine, Isfahan University of Medical

Welcome to cystic B-scans detection software.

To determine whether or not an OCT B-scan includes cyst, please press
. . . . "Browse™ and select the image.

A MATLAB package for automatic extraction of flow index in OCT-A 1o show the selected image, press “Show-".

To determine the status of image from cyst viewpoint, press "Determmine
Cystic Status®.

A Semi-Automatic Software for Segmentation of Layers and Objects in Optical Coherence Tomography Images

BB Ul Figure - O
File Manual Layer Segmentation Auto Layer Segmentation Fluid Segmentation Peripapillary
4| Retinal Registration - X
Image Number 9
Help
) - o X .
Boundaries
Fixed image:
Welcome to Hemorhage extraction and registration software. M 9 Show Extract HM
ILM
For abserving an image you can cick "Browse”, then select your image and Moving image:
click "show”. S Browse Show Extract HM
For observing Ihe hemorhages of an image, you can dick *Extract HM® NFL-GCL
. ¥ . Result:
after uploading the image in “Browse” Browse Extract HM
For registering bwo images sel an address for saving the resultin the IPL-INL
result text box. then click "Regisker”, Example-'E:\magesiresult jpg"
Then a control paint sefection window opens,you must seled at keastthree
comespanding pairs in two images. Note that you must fistly dick one GCL-IPL
paint in the frstimage and then cick its carresponding point in fhe
second image. Then, other poinls are chosen. Then dose the control
selection point window and see the resultin the address where you save INL-OP Register
the result the registered image is also auimatically shown by the L-OPL < Compare Subtract
software.
To compare the registered image te fixed image dick “Compare® after OPL-ONL
registering fixad and moving image.
| Toobserve the difference between registered image and the fixed image
click "Subtract” ater ragistering the fixed and the moving image ONL-IS/IOS
For registering two images with their hemorrhages at first you must upload
each image and exract their hemortiages through clicking on “Browse” and .
*Extract HM" bultons, then save the resulfs. Then, upload two saved images IS/IOS-RPE
through "Browse" button and click on "Register” bution You can observe the
hemorrhages of moving image on the registered image in the result. BM-Choroid




International Cooperations

OCT-let: Designing an Optimum Sparse Representation for Ophthalmic Optical Coherence Tomography Image Analysis
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transiation frequency (wavelet
pachets), tranuiation duration
Trequency ((oune packets). wale.
ransiation angle (geometrical X-dets,
Curvelets, bandiets, contouriets,
University of Gottingen wophon

Germany

A feasibility study to develop an OCT-based ocular health kiosk to diagnose Diabetic Retinopathy

IEEE Slgnal Processing Society
s followers

_"-_ . G)

The IEEE SPS VIP Cup gives students the opportunity to work together to
solve real-life problems using video and image processing methods.
Three final teams were selected to present their work and ...more

Iran-Switzerland Research Seed Money Grant
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DATA LICENSE AGREEMENT Z O
A1770691

This Data License Agreement (“Agreement”) is entered into between Medical Image & Signal N\ =1 -
Processing Research Center (“MISP™), located at Isfahan University of Medical Sciences, Hezar- £ —— : ) ‘ : TS "f;::ujffi::; -

Jerib Avenue, Istahan Province, Istahan 81746 7346, Iran and International Business Machines 1 - T dl o
Corporation (“IBM™), a New York corporation. ot 7 (5 TKLA g 3l o2ige 9 (S5 giitn 5153

Calsa b Sy SUSLn 13 Jpabyi slassld 1 2950 iE b3

S5 2509005
WHEREAS, MISP has certain retinal images and related data (“Data™); and o p AETLCATON BTt =S VU1 Ve ol I g PR 455 0l

15i3e1 b el Oludliza sl pb ol
WHEREAS, IBM would like to license this Data from MISP, in a de-identified form in order to

evaluate the analytical capabilities of certain IBM tools using data in the form and format

Collaboration Agreement
available from MISP; and

between

WHEREAS, MISP is willing to license such Data to IBM. for purposes of conducting the

evaluation in accordance with the terms and conditions set forth below; Charité - Universitatsmedizin Berlin

Charitéplatz 1, 10117 Berlin, Germany
NOW, THEREFORE, MISP and IBM agree as follows: o represented by the Financial Director of the Faculty
- hereinafter called “Charité“ -

4.5 Except as provided in Articles 4.2 and 4.3, NEITHER PARTY MAKES ANY
WARRANTY, EXPRESS OR IMPLIED, CONCERNING DATA, FEEDBACK, organising institute:
COPYRIGHTABLE MATERIALS, OR OTHER DELIVERABLES SUPPLIED UNDER THIS

NeuroCure Clinical Research Center
AGREEMENT, WHICH ARE ALL PROVIDED “AS IS”. EACH PARTY EXPLICITLY

DISCLAIMS THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A Clnical Neurcimmunology group
PARTICULAR PURPOSE, AND ANY WARRANTY OF NON-INFRINGEMENT OF ANY 6 Charitéplatz 1, 10117 Berlin, Germany
THIRD PARTY'S INTELLECTUAL PROPERTY RIGHTS. hereinafter called “Clinic/Institute® -

o responsible project manager
4.6 IBM’s and MISP’s entire liability for all claims in the aggregate arising under this O Alasxander U, Brandt
Agreement will not exceed Ten Thousand US Dollars ($10,000 USD). This limit applies ) )
regardless of why a party claims damages from the other, including default, fundamental breach, - hereinafter called “Project Manager* -
negligence, misrepresentation, or other contract or tort claim.

and

The following amounts, if a party is legally liable for them, are not subject to the above cap: i)
damages for bodily injury (including death), ii) damages pursuant to Article 4.4, and iii) damage Medical | Sl P S— -
¥ . ical Image and Signal Processing ) Researc! nter
to real property and tangible personal property. Isfahan University of Medical Sciences
Hezar Jarib St., central headquarter of Isfahan University of Medical Sciences, Isfahan
81746 73461, IRAN

By signing below, the parties agree to the terms of this Agreement. represented by
Dr. R , D f MISP R C
INTERNATIONAL BUSINESS MEDICAL IMAGE & SIGNAL e
MACHINES CORPORATION PROCESSING RESEARCH CENTER -hereinafter referred to as "MISP"
-collectively hereinafter referred to as the "Parties”
Patrick D. Canavan, Manager Hossein Rabbani,PhD, SMIEEE PREAMBLE
Business and Government Relations Director, MISP

The Parties are engaged in research in the field of retinal image analysis. Charité possesses
March 20 2017 expertise and know-how in the field of optical coherence tomography and autoimmune
Date:

Date: March 17,2017 neurologic disorders, and MISP possesses expertise and know-how in the field of retinal image
analysis and deep leaming




MEDICAL IMAGE & SIGNAL
PROCCESSING RESEARCH CENTER

MISP publications

Journal of Medical Signals & Sensors

https://review.jow.medknow.com/|Jmss

Indexed in ISI, Pubmed, Scopus and ISC

Call for papers:

JMSS firstly was established in 2010 and more than 400 papers have

PubMed & Scopus

Journal of Medical Signals and Sensors (JMSS) is a
quartery publication by Medical Image and Signal
| Processing Research Center,

This Juurnal is published 0T the 15™ of the last month
ch season,

ol ¢
/ Researchers. facully menbers and

wekoome 10 subimit their papers,

duale studenls are

Caverage inchudes but is not limued to:

. Bioelectrics
Biomstruments, Blosensors, Biomedwal Signal Processing, Medical Image Processing,
Imaging Systems, Biological Systems Coatrol, Musculaskeletal Systems, Cognitive
Seienos, T . Robetics, Electro phy . ele.
2. Bivinformatics and Medical Informatics
Aralysis of Biological Data, Data Mining and Random Modeling, Gesomics, Artificial
Intelligence and Fuzzy Logic i i s
Infi U gy in dicol Engii g. Electroaic Health, ete.
X Blophysics nnd Medical Physics
Radiography snd Radiotherapy, Nuclear Medicine, Optical Systems in Medicine, Laser
Therapy, Ultrasoun, etc.
48 a0d S of Engincering

ournalonweb.com/jm:

-

| .

Hwww.

JOURNAL OF MEDICAL
SIGNALS & SENSORS

A Quarterly Publication of Interdisciplinary Researches

{3

Inrerdisciplinary Res
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To send us a paper please submit your article after
registration in hitp://www.journalonweb.com/jmss

E-mail;jmss@mui.ac.ir

JOURNAL OF MEDICAL SIGNALS & SENSORS bee n u b I iS h ed ti I I n OW.
JMSS. ) ) ‘ln‘ﬂ‘exe’au; S p

Submit your research to rapid publication,
Open-Access

Journal dedicated to the life sciences

To submit, visit.
http://www.journalonweb.com/jmss/

for more information about the journal, visit
http://www.jmssjournal.net/

Email
jmssmui@gmailcom or  jms wiacir

Tel
031-37923307 031-36691224

Address:
adical Image and Signal Processing Research

omplex of Farzanegan,
b

Isfahan University of Medical Sciences,Hezar)
Ave, Isfahan, Iran
https://goo.gl/maps/Apc6UocWaBdciySYg7

To send us a paper please submit your article
after regis on in
http://www.journalonweb.com/jmss

Call for papers

JOURNAL OF
MEDICAL SIGNALS AND SENSORS

Indexed in

irnal of Medical Sig 1 r 55) is
a quartery publication of Medical Image and Signal
Processing Research Center

This Journal is published seasonal

http.//www jmssjournal.net/

https://misp.mui.ac.ir
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