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Co ucéi v oboru Matematicka biologie?

2009-...:

Aktualni trendy v analyze biologickych dat

systémy a signaly

frekvencni a Casové-frekvencni popis signalu

vinkova transformace
adaptivni filtrace

+} Spectrogram Demo

File  window Help
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Co délal?

1995-2000: Elektronika a sdélovaci technika

Interpolace medicinskych obrazu s vyuzitim vinkové transformace
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Co délal?

2000-2005: Biomedicinska elektronika a biokybernetika
Objemova vizualizace medicinskych obrazovych dat

Klasifikace tkani o I /X

CT dgisla

Modely osvetleni




2000-2005: Biomedicinska elektronika a biokybernetika

Chytrejsi objemova vizualizace

* vektorovy obraz
* linearni registrace (,licovani®)
multimodalnich dat

MRI/T1, MRI/T2, MRI/PD:




Vypocetni neuroanatommie

VYVOJ VOLUMETRIE MOZKU:

postmortem techniky

\/

in vivo (CT, MRI)
ROI - manualni segmentace

l

VBM celomozkové, automatické
DBM morfometrické metody

l__




Vypocetni neuroanatommie

Statisticka analyza

na na
deformacich voxelech

Sablona
Pruzna registrace
~

stereotakticky prostor




Morfometrie u prvni epizody schizofrenie

CiL: Nelézt v mozku mista se statisticky vyznamnymi anatomickymi rozdily mezi

skupinou pacientu postizenych prvni epizodou schizofrenie a skupinou
zdravych dobrovolniku.

SKUP1: schizofrenni muzi (vékovy pramér 24.3, smérodatna odchylka 5.2),

SKUP2: dobrovolnici (vékovy prumér 23.3, smérodatna odchylka 2.0).

3D MRI obrazy mozku: T1-vahované; sagitalni; 0.48 x 0.48 x 1.17 mm; format DICOM.







Morfometrie u prvni epizody schizofrenie
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Hlavni oblast zajmu:

Registrace / licovani multimodalnich
obrazovych dat

Segmentace oblasti zajmu, klasifikace
tkani a volumetrie v medicinskych
obrazech

3-D vizualizacCni algoritmy

sMedical imaging*

13




Jina oblast zaymu: ,,Digital signal processing*

Rozmérovani signall z laser-dopplerovského méreni prokrveni tkané
(plasticka chirurgie)
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Modelovani prubéhu krevniho tlaku u normotonikt a hypertonika (kardiologie)
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Jina oblast zaymu: ,,E-learning a web*

Multimedialni podpora vyuky na lékafskych fakultadch v CR a SR
MEFANET (MEdical FAculties NETwork)
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Jina oblast zaymu: ,,E-learning a web*

Multimedialni podpora vyuky na lékaiskych fakultach v CR a SR
MEFANET (MEdical FAculties NETwork)
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MEFANET Central Gate: Welcome to MEFANET GATE = T X
File Edit View History Bookmarks Window Help
E‘E @ . http: //portal.mefanet.cz/index-en.php 01' @v Google \
[0 Apple Yahoo! Google Maps YouTube Wikipedia News (80)7 Popular v
MEFANET Portal Gy il

[ Ancesthesiology and Intensive Care 4l Preventive Medicine, W Medical ics (4) W Lai Medicine and Forersic
Medicine (0) Hygiene (1) [ Micrabiology (0) Medicine (3)
W Anatomy (17) 7 and (10) 0 ] ¥ Pharmacoloay (2)
[ Biochemistry, Chemistry (9) [ General Practice Medicine (0] ¥ Newrology, Newrosureery (2) W Pisicloay (5)
[ Biology (0) ] Genaties (2) V] Obstetrics, Gynsecoloay (1) [V Pychiatry, Psychology, Sexology (4)
[# Bioptsics (1) [ Geriatrics (0) [] Occupational Medicine and Taxicology (0) V] Radieloay and Imaging (2)
] Cardiology, Angioloay (1) ¥ Haematoloy (3 ] Qocology. Radiation Therso (1) ¥ Renbilitation, Physicthersov,
[ Dentistry (3) [T Health Care and Mursing (0) ] ot halmolozy and Ontometry (1) Ergotherapy (6)
¥ Dermatology (5) ! istology, Embryology (1) [ Other (@) [ Respiratory Medicine (0)
[ Disbetology, Dietetics (0} # immunsloy, Allergoloay (1) [ Otorhinolaryngology (0 [ Rheumatology (0)
W Emergency medicine (2) [ Infectology (0] ] Pasdiatrics, Nenatology (3) [ Surgery, Traumatology and Orthonaedics (2)
¥ Endocris Metabolism (2) [] Medical Ethics and Law (0) [ urology (0)
ﬂ m m (®sallery () tble sortedby: | author T
New Media Medicine Videos General and specialized hiat
New Media Medicine is a thriving community of over 40,000 Editor:
doctors, medical students and pre-med students. New Media Assoc. Prof. MUDr. Alexandra Zourkova, CSc.
Medicine is one of the largest medical communities on the net. Authors:

Register for a free account and start posting your own messages
“' and make friends with other medics.
author: 1. lékafsk fakulta Univerzita Karlova v Praze | 1.LF UK | discipline: Anatomy,
Bipchemistry, Chemistry, Dermatology, Physiology, Haematology, Histology, Embryology,
Surgery, Traumatology and Orthopaedics, Cardiology, Angiology, Neurology, NBurI:sugﬂ
Ophthalmology and Optometry, Paediatrics, Neonatology, Obstetrics, Gynaecoloay, Psychiatry,

prof. MUDr. Eva Cetkova, CSc., prof. MUDF. Ivana Drtilkova,
C5c., MUDr. Tomas Kasparek, Ph.D., Mgr. Hana Kugerovd, MUDr.
Lucie Pilafova, MUDr. Radovan Pfikryl, C5c., doc. MUDr. Radek
Ryanek, C5c., MUDr. Pavel Theiner, MUDr. Markéta Zagkova

author: Assoc. Prof. MUDr. Alexandra #ourkava, C5c. | LF MU | discipline: Psychiatry,
Psychology, Sexology | category: ional works, P | keywords: psychiatry |

Psychology, Sexoloay, Radiclogy and Imaging | category: Learning sites, wdaul
keywords: Anstomy, Biochemistry, Cardiology, Chemist ,chmalsmus, Dermatology,
Embryology, Genetics, l Histology, MCAT Prep, Neurology, O

or ics, Pediatrics, Physics, Physiology, Psychiatry, Radiology, Regncdu:tweMedmmE,
Anatomy, Biochemistry, ammm,(mmtg,(umatsmk Dermatolom

: 20 | viewed: 313x | published on: 12.1.2006 | last modified on: 4.1.2008

Ultrasonography - diagnostics in medicine
A i usses usage of ultrasound imaging as diagnostic method in

Genetics, Histology, MCAT Prep rology, O O
Pediatrics, Physics, Physiology, Psychiatry, Radmm. Reproductive Medicine | attachment: 1
| viewed: 200x | published on: 31.3.2008 | last modified on: 11.6.2008

Hypertext Atlas of Dermatopathelogy contains thousands of clinical
and histological images of skin diseases. Virtual interface

medicine. In the beginning basic physical principles of ultrasound are presented. Then
we show different ultrasound findings (images) which represent basic types of
ultrasound examination.

author: Daniel Smutek, Daniel Smutek | 1.LF UK | discipline: Physiology, Medical Informatics,
Hypertext atlas of Dermatopathology Radiology and Imaging | category: E-learning obiects archive, Materials for Lectures |

keywards: ultrasonograph, diagnostic imaging, sonography, jmeging in medicine |
attachment: 1 | viewed: 79x | published on: 12.1.2007 | last modified on: 11.6.2008

is used to access histological images available in very high resolution.
The Atlas is available in English and Czech.
.
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program Telehematologie

Alalehamatulugie

e Podpora pfistupu studentd k elektronickym materidlim a obrazové
dokumentaci o diagnostice a 1écbé hematologickych chorob.

e Start v roce 2006, v ramci rozvojového projektu RITM.

Investi¢ni zajisténi
telehematologickych
stanic.

Vyvoj softwaru

pro ]

webovy obrazovy archiv

Vytvareni
obsahu
archivu
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‘ program Telehematologie b telehematologie
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ICTVTelehematOIOgii Atelehematulugie

Telehematologické stanice

e laboratorni mikroskop } Nelze povaZovat
e digitalni snima¢ (USB nebo Firewire) za zcela oddélené komponenty

e PC

e |lokalni software

e pristup na internet, bézny browser (IE, Firefox)

mikroskop Olympus BX41, Kompromisy:
digitalni fotoaparat OLYMPUS C4000 Zoom (4 Mpx) 1)

opticky adaptér U-TV1X-2

o, , mikroskop, resp. objektiv
PC (USB spojeni s fotoaparatem)

VS.

mikroskop Olympus BX41 optodigitalni snimac

digitalni kamera ARTCAM 300MI CMOS (3 Mpx)
opticky adaptér U-TV0.5X 2)
PC (USB spojeni s kamerou)

rozliSeni vs. zivy obraz




ICTVTelehematOlogii od telehematologic

Archiv snimki z digitalni mikroskopie

e existence prioprietarnich reseni (OCS Cytotel od Olympus)

e vyvoj vlastnimi prostredky

Pouzité technologie

e web server Apache (OS Linux) \

e databaze MySQL A st
e skriptovaci jazyk PHP Mysau

e graficky program ImageMagick o

e PACSone,

e Radscaper Java applet
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ICTVTelehematOIOgii Atelehematulngie
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ICTvTelehematOlOgii Atelehamatnlngia
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Atelehematulugie

ID: 25, autor: svalnicek [S. Valnitek, détska, FH Brno]

NAZEY STUDIE (EN): [AML M4 Eo

MAZEY STUDIE (CS): |AML M4 Eo

Boy 13 vers old, AML M4 Eo -
AML Md Eo-acute myelomonocytic lekaemia with 0,5-10% of

immarure eosinophils of non-erythraid cells in Bh.

In adition to eosinophilic granules the cellz cortain large dark

POPIS (EM): |hazophilic granules, typical for MaEo.

fonocytic diferentation in often greater in peripheral blood (more

then Sx10/80 of monocytes),

Abnormal chromoseme 16 is present iny(16) or 116,157,
Simuttaneously AML M4 Eo must correspond to the AL M4 criteria j

Chispec 13 let, AML M4 Eo i‘
AL M4 Eo je akutni myelomonocytarni leukémie s wiskytem

0,5 -30% nezralych abnormalnich Eo v KD, Kromé eoszinafinich

granul maji tyto Eo i velka basofini granula (typicke pro W4 Eo).

POPIS (C5): [Monocytérni diferenciace Sasto &3 v periferni krvi (vice nef

S 10080 monocytd).

Ahdl hid Eo ze wyznatuje abnormitou chromosomu 16 - iny (16)

nieho 1016;,16].

AL b4 musi soudasné spifovat kritéria myelomonocytarni ﬂ

STAY: ( TEMP (& PEMDING APPROWED

HLASIFIKACE: weniifte kidves CTRL o SHIFT

090.010 - Refractory anaemia
090,020 - Refractary anasmia with ringem sideroblasts

090.040 - Refractory anaemia with excess blasts |
030.045 - Refractory anaemia with excess blasts ||

090.060 - Myeladysplastic syndrome, unclazsifiable
100 - Acute myeloid leukaemias

100010010 - &AWL weith 105, 21 022, 227, (AML1ETC)
1 i ri
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090.030 - Refractory cytopenia with multilineage dysplasia

090.050 - Myelodysplastic syndrome associsted with izolated delSc

100,010 - Acute myeloid leukasmizs with recurrent cyvtogenstic abor

[

Ir |

[
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ICTVTelehematOIOgii od telehematologic

ID: 25, autor: svalnicek [S. Valnicek, detska, FH Brno]
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ICTVTelehematOlogii oS telenematologie
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- ICTVTelehematOlo .i ,pltelehamatulugie

Uzivatel: schvwarzd [Odhladend
I Chronické meyeloidni leukémis - chronicks faze

Chronicka myeloidni leukémie - chronicka faze

Autor: A, Bulikova [OKH, FH Brno]

Popis:
32-letd Fena se rietelnou leukocytdzou (354 GA), zvidenym podtem leukocytl (802 G, anémi & splenomegalii, Matér periferni krve ukazuje nedtrafily v rizném stupni wyzrdvani, dominujicimi bunésnymi
typy jzou segmentovand nedtrofily & myelocyty. Myeloblasty nepfesahuli 10% bunék v kostni dieni ainebo periferni krvi | Diagndza byla podpofena nélezem BCRIABL flzniho genu.

Zarazeni:

Chronic myeloid leuksemia, kissove osobni slofka =
Podrobne prohledat

Piilohy:

b
CML - periferni krev =e
e Popis: Uprostied obrazku jsou myelocyty, neutrofini segmenty a dva spife nezralé eozinofily. Zraly hasofil je naleva.
Typ: Jazyky whechny jazy
Klicova slova:

Rubriky Studie Obrazky
! ity rubsrik ! ity studic ! ity abrézkl
¥ anctace rubrik ¥ anotace studi i popisy obrézkl

! kigova slova

CML - kostni dien

K 8 Y Popis: Kostni dier je hypercelulérni s granulocytarni hyperplazil, Bunéné vy zrévani je norméini. Tota misto ukazuje nakupeni myeloblastd (7 na obrazku), ale primérny podet blastl je
: 3 6% (na 500 jadernych bunék kostni diend)

Typ:

Klitova slova:

CML - kostni dief

Popis: Granulocytarni hyperplazie - nékolik eozinoiflll a hazofild, dominujicimi bufikami jzou zralé neutrofily a myelocyty . Natér neukazuje F4dné zFetelng dysplastické zmény = vyjimkou
jednioho hypogranularning pzeudo-pelgeroidnino newtrofiniho segmentu (pod centrem obrazku na 5. hoding).
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"Newer technologies such as computers and video conferencing are not necessarily
better (or worse) for teaching or learning than older technologies . . . they are just
different . . . The choice of technology should be driven by the needs of the
learners and the context in which we are working, not by its novelty."

Bates AW. Technology, open learning and distance education.
London: Routledge, 1995
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