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PREDMLUVA

Vazené kolegyné a kolegové,
drzite v ruce sbornik prezentaci z jiz patého rocniku workshopu Biomedicinského
inZzenyrstvi a informatiky. Sbornik opét obsahuje prezentace nastupujicich studentd
prvniho roc¢niku magisterského studia programu Biomedicinské inzZenyrstvi
ainformatika na Fakulté¢ elektrotechnické Ceského vysokého udeni technického
v Praze. Prispévky, kterymi mlzete listovat, pfedstavuji vysledky bakalafskych praci
studentl. Jejich prezentace pfed kolegy studentlim umozfuji seznamit se hned
z kraje studia s praci svych novych kolegyn a kolegU, ziskané poznatky a zkuSenosti
sdilet a tvaréim zpUsobem je vyuzit v dalSim studiu. Minulé ro€niky konference jasné
ukazaly, ze takovyto zplsob spoleéného sdileni informaci je pro magisterské studium
velkym pfinosem a studentim napomaha v rychlejSi orientaci ve studovaném oboru,
ktery svoji Sifi, rychlym rozvojem a multidisciplinarnim pojetim patfi k jednomu
z obtiznéjsich.

Jan Havlik

Zdenék Horcik
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NAVRH A VYVOJ METOD HODNOCENi POHYBOVE AKTIVITY

Michaela Hourova

FEL CVUT v Praze, Technicka 2, Praha 6

Abstrakt

Prace se zabyva metodami hodnoceni kinematickych veli¢in pohybu koncetin, které se zavadéji do 1€karské
praxe pro hodnoceni pohybové aktivity koncetin béhem klinického vysetfeni a dlouhodobé rehabilitace. Cilem prace je
volba parametrti pro klasifikaci pohybt a analyzu pohybové aktivity koncetin vyuzitim predpokladané chytré ortézy.

Je proveden experiment koumajici rozsah Ghld kloubu, simulaci postizené kondetiny a denni ¢innosti. Pro
experiment je pouzit asoustava akcelerometrii z Development Kitu XSENS. Je naimplementovano textové rozhrani pro
predzpracovani, térnovani a klasifikaci dat. Veskera prace je implementovana v prostiedi MATLAB.

Zkoumany jsou koncetiny z pohledu dominantni a nedominantni strany téla. Dale jsou analyzovany koncetiny
Z pohledu zdravé a posizené konctiny, a to s cilem stanovit parametry ocekavané senzorickym systémem chytré ortézy.
Pro statistické porovnani rozdilu pohybu mezi témito koncetinami je pouzit Wilcoxonuv test. Jsou hledany statisticky
vyznamné rozdily mezi témito koncetinami. Dale jsou navrzeny metody pohybové aktivity pro studium dlouhodobého
pohybu v domacim prostiedi.

Kliéova slova

klasifikace, analyza pohybu, XSENS, dominantni a nedominantni konéetina, postizend a zdrava kondetina,
biomechanika, Classifioner Learner, MATLAB



Navrh a vyvoj metod
hodnoceni pohybové aktivity

Autor: Michaela Hourova
Vedouci prace. Doc. Ing. Patrik Kutilek, Ph.D.

Cile prace

* rozpoznani pohybu
* ndvrh a implementace parametr(i pohybu
* ndvrh sekvence pohybU pro vytvoreni trénovaci mnozin
* experiment s 20 osobami

* porovnani zdravé a postizené horni koncetiny
* porovnani dominantni a nedominantni horni koncetiny
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Nulova pozice
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Sekvence pohybu pro horni koncetinu
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Sekvence pohybu pro dolni koncetinu

Sekvence simulace pohybu

1.  psani perem

2. psani na kldvesnici/poufiti my3i
3. jezenilici a pfiborem

v sedé
4. mavani v drovni hlavy

5. Eesdni

6.  zveddni zdvaii

7. mavéni v drovni hlavy
8. Zesdni

vestoje | 9.  &&ténizubl

10.  zveddni zévaii

11. é&teni knihy

12. chiize

13. béh

14.  mévéni v arovni hla

pfi chizi v

15. zvednuti zavaZiv pili trasy a
poloZeni na konci

16. hod mitkem v pili trasy
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RADIOTERAPEUTICKA LECBA S CYBERKNIFE Z POHLEDU
RADIOLOGICKEHO ASISTENTA

Karel Kucera

Vysoka Skola zdravotnicka, o.p.s., Duskova 7, Praha 5

Abstrakt

Tématem mé bakalarské prace je radioterapie s pristrojem CyberKnife a technicka specifikace tohoto
pristroje. Prace je rozdélena do nékolika kapitol, ve kterych popisuji moznosti radioterapie a systémy pfistroje.

CyberKnife dodava do nadorl velmi piesné a vysoké davky zatreni, zatimco Setfi zdravou okolni tkan.
Jedinecnost CyberKnife systému je ve schopnosti bezpeéné zamétit nador v blizkosti kritickych struktur
i piesto, ze pacient dycha, a to s presnosti az na 2 mm. Tato metoda je neinvazivni alternativa chirurgického
zakroku u nékterych zhoubnych i nezhoubnych lozisek v oblastech celého téla. Stereotaktickou radioterapii 1ze
lé¢it maligni 1 benigni naddory, arteriovendzni malformace a rovnéz nékteré funk¢ni poruchy. Metoda je

bezbolestna, velmi piesnd a bezpeéna, nabizi pacientim vétsi Sanci na vylécent.

Klicova slova

Gama miz; Kyberneticky niiz (CyberKnife); Linedrni urychlovac, Stereotakticka radioterapie;
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Volba tématu a cile prace

e Ziskani novych informaci
* Porovnani s jiz ziskanymi informacemi
* Ojedinély systém v CR

* Porovnani s Laksellovym Gama nozem




o e
. . -

e R e S s i e

e




A. Vizualni pohled na pfistroj v roce 1990 B. Vizualni pohled na pfistroj v roce 2010

Systém pristroje Cyberknife

X-ray (rentgenky)

Camera

¢

@y Linearni urychlova¢
LINAC

Roboticky
manipulator

Robotické lehatko

Podlahové detektory




Senzor

Horni fada wolframovych
Sestiihelniki

Dolni fada wolframovych
Sestiuhelnika

Cyberknife

Pan | visuaoo Settegs

ACCURAY




] Trigeminal Neuralgia

Programy

6D Skull Tracking

Dose falloff
near brainstem

¢ 6D Skull Tracking

(Porovndvdni polohy lebky s obr. rentgenek a
orientaci lebky z CT)

e Xsight Spine Tracking

(K lokalizacicile blizko pdtere)
e Xsight Lung Tracking
(Sledovdni nddort v plicich)

¢ Fiducial Marker Tracking

(K zacileni mékkych tkdni)

¢ In Tempo Adaptiv Imaging System

(K sledovdni pohybii prostaty)

¢ Synchrony Raspiratory Tracking Systém

(Monitorovdni dychactho pohybu)

| Indikace lécby pro Cyberknife

¢ Loziska malé velikosti
¢ Intrakranidlni i extrakranialni nadory

* Maligni i benigni nadory, arteriven6zni malformace,

funkéni poruchy




Shrnuti a diskuse

e Stereotaktické radiochirurgické zatizeni

* Lécba intrakranidlnich i extrakranialnich lokaci

¢ Sledovani pozice nadoru v pohybu v pritbéhu ¢asu
* Neni nutna fixace pacienta

* Vyhoda / nevyhoda pofizovaci cena




COMPARISON OF NEONATAL HIGH FREQUENCY
VENTILATORS FOR NEONATES

Yanina Kuzminich

FBMI CVUT v Praze, nam. Sitna 3105, Kladno

Abstract

Nowadays in clinical practice various HFOV ventilators are used. They create oscillations by various methods and for
safety of the patients it is important to know, if the same settings provide the same ventilation on different devices.
Also, it is necessary to know if the new features and technologies used in modern HFOV machines affect the work of
the device and its functions in comparison with older ventilators. Suggested experiment allows to conduct the
measurements for different types of high-frequency oscillatory ventilators and to draw a conclusion regarding the
effectiveness of the devices in delivered tidal volume, pressure and CO2 elimination. Delivered pressure in the newer
HFOV ventilators has been recorded to be lower than in the SensorMedics 3100A, the CO2 elimination depends on the

used patient circuit as well as on the settings. s

Key words

HFQOV, High-frequency ventilation, CO2 elimination, pressure measurements, tidal volume



Comparison of neonatal
high frequency
ventilators for neonates

Yanina Kuzminich

Kladno 2017

Introduction




Aims of the thesis

= Design an experiment for comparison of different high-frequency oscillatory ventilators
and to draw a conclusion regarding the effectiveness in delivered tidal volume, pressure
and CO, elimination.

= Verify output conditions among ventilators, where oscillations created differently, while
same initial values were set.

= Find out, whether new features and technologies used in modern HFOV affect their
work and functions in comparison with older ventilators .

Used ventilators

Sensor Medics 3100A Fabian HFOi Drager Babylog VN500




Milestones of the research

= Establishment of a problem

= Design of the experiment
= Evaluation of pressure distribution
= Measurement of CO, elimination

= Data acquiring

= Preprocessing of the data

= Data analysis

Methods

= Same or similar points of measurements of the pressure for all of the devices, use of
identical lung models and same initial conditions

= Experimental measurements on the patient circuit part of the ventilators

= Use of same measuring devices (Chobotnice, Florian SLE2100, Datex) to avoid
additional errors of measurement from calibration or internal influence of build-in
sensors




Methods: Pressure distribution evaluation

= Multicompartment model of the healthy neonatal lungs

Central bronchial tree

Left superior

lob
Right middle L

Right i
ight superior 1

lobe

Rightinferior  Left inferior
lobe lobe

Methods: Pressure distribution evaluation

= Measuring of the pressure distribution within the patient circuit and the model with
the aid of Chobotnice

= Following initial settings were used for the measurement:

Parameter Values Units

Bias flow 10, 20 L/min

30.45,60, maximum
Amplitude (AP) . cemH20
available value

Inspiratory time (LE) 33(1:2) % (-)
Frequency (RR) 5,10,15 Hz

MAP 15 cmH20




Set-up for Pressure distribution evaluation

Laboratory
equipment

Florian 2100

HFOV Central bronchial tree ) L
] Chobotnice PC

Pressure distribution Pressure distributioni
% T 4 T 4 1 for SensorMedics
3100A (kPa)

Settings:

h

AP 30 cmH,
“Frequency 5HzZ

Bias flow 10 L/min

30 301 302 303 304 305 306 307 308 309 3
Time [s]




Pressure distribution
for Fabian HFOi (kPa)

Settings:

AP 30 cmH,

“Frequency 5 Hz

Bias flow 10 L/min

30 301 302 303 304 305 306 307 308 309 3
Time [s]

Results: Extreme and mean values of the
delivered pressure

S 4.5 T
° ® Maxvalue o ® Max value
Mean value 4 Mean value | |
Sf Min value | | Min value
35¢f
®
4 3tk
T o
& 3r < 29 [ ] °
= — [} [ ]
e ° ° 2 ot 2
2 o L) [ ] @
(%] 2 L w
¢ £ rsf
1h TE
05
ok
0
1 2 3 4 5 6 7 1 2 3 4 5 6 i/

Number of probe [-] Number of probe [-]

SensorMedics 3100A Fabian HFOi




Methods: CO, elimination experiment

= Single compartment model of the neonatal lungs
= CO, constantly supplied at the rate 0.1 L/min
= Measurement and recording of the CO, level by Datex

= Following initial settings were used for the measurement:
= Bias flow 10, 15 (L/min)
= Amplitude 30, 45 (cmH,0)
= [E1:2
= Frequency 5, 10, 15 (Hz)
= MAP 15 (cmH,0)

Set-up for CO, elimination experiment

HFOV

Florian
SLE2100




CO, elimination curve

Point of maximum
concentration of CO,

testBwaves

| * testBwaves vs. d] 1

T2

0 50 100 150 200 250 300 350 400 450

Results: Values of CO, concentration

Value of CO2 (mmHg)
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30 45

— —SM3100A Maximum value of CO2 (BF 10L/min)
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Fabian HFOi Maximum value of CO2 (BF 15L/min)




T,12

T2

Results: Time constants for CO, elimination in
SensorMedics 3100A and Fabian HFOi

FABIAN HFOI TIME CONSTANTS FOR BIAS FLOW 10 L/MIN
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Results: Time constants for CO, elimination in
SensorMedics 3100A and Fabian HFOi

SENSORMEDICS 3100A TIME CONSTANTS FOR BIAS FLOW 15 L/MIN
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Results: Values of CO, concentration for VN500

Value of CO2 {(mmHg)
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Results: Time constants for CO, elimination in
Babylog VN500
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Discussion

= Effectivity of elimination is characterized by the time constants: the most
resultative combination is as high as possible the 1st time constant and as small
as possible 2" time constant.

= The most effective device in CO, elimination is Babylog VN500 with HF circuit.
However, the device from Drager is working on its automatically chosen value of
bias flow (18-25 L/min; higher for HF circuit).

= SensorMedics 3100A has presented a following feature: during working on the
low pressures the device could switch off. It might happen due to the mechanical
structure of the device. This issue was not present in other devices.

Conclusion

= The design of the experiment for evaluation of the HFOV functioning was
introduces in the thesis

= Measurements and results allow to conclude that this method is valid and can be
applied for variety of devices regardless their internal principle of work

= Delivered pressure from SensorMedics on the input and output tends to be higher
than in Fabian, however the distribution within the lung lobes is similar for both
devices. The waveforms for those two ventilators are significantly different

= The most effective CO, elimination was presented by Babylog VN500
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Conclusion

= The design of the experiment for evaluation of the HFOV functioning was
introduces in the thesis

= Measurements and results allow to conclude that this method is valid and can be
applied for variety of devices regardless their internal principle of work

= Delivered pressure from SensorMedics on the input and output tends to be higher
than in Fabian, however the distribution within the lung lobes is similar for both
devices. The waveforms for those two ventilators are significantly different

= The most effective CO, elimination was presented by Babylog VN500




Questions from opponent

= 1. How many same measurements of pressure distribution did you realize by both types of
ventilator (adjusting of ventilator remain stable)? If you realized more than two, did you
detect some inaccuracies?

= Measurements were completed once. However all values were recorded after stabilizing of the
system and the duration of 1 minute.

= 2. How would you optimize reducing of mistakes and inaccuracies in measurement?

= In future researches it is possible to improve used programing code and create an interactive
measurement to monitor the calibration of Datex and avoid missing values

= Include monitoring of the room temperature and humidity

= 3. Do you think, that difference bias flow has significant influence for V; and MV?

= In HFOV devices there is no influence from bias flow on V; and MV, unlike during CMV. The results
from the experiment support this statement.

Conclusion

= The design of the experiment for evaluation of the HFOV functioning was
introduces in the thesis

= Measurements and results allow to conclude that this method is valid and can be
applied for variety of devices regardless their internal principle of work

= Delivered pressure from SensorMedics on the input and output tends to be higher
than in Fabian, however the distribution within the lung lobes is similar for both
devices. The waveforms for those two ventilators are significantly different

= The most effective CO, elimination was presented by Babylog VN500




SYSTEM PRO ZOBRAZENi A UKLADANI SNiIiMKU Z MAGNETICKE

D . 4

REZONANCE NA SiTOVE DATOVE ULOZISTE

Lukas Marik

FBMI CVUT v Praze, Nam. Sitnd 3105, Kladno

Abstrakt

Tato prace se vénuje praci s medicinskymi daty, ktera musi byt pro svou velikost uloZzena na externim ulozisti. Stavajici
feSeni se sklada z REDCapu, systému pro spravu studii, velkokapacitniho datového tlozist¢ CESNET a skriptu pro
nahravani dat na ulozist¢ z OS Linux. Cilem této prace je rozsifit stavajici feSeni tak, aby bylo mozné zobrazit ze
systému REDCap nahled vystupu zobrazovaciho vySetfeni a nahravat data na ulozisté snadno i z OS Windows. Za timto
ucelem jsou vytvoreny dvé aplikace, webova aplikace rozsitfujici REDCap, ktera z dat na tlozisti vytvari nahledy a ty
nasledné zobrazi ve webovém prohliZeci a desktopova aplikace pro nahravani dat na ulozisté.

Klic¢ova slova
DICOM, datové uloziste, DWV, REDCap



SYSTEM PRO ZOBRAZENI A
UKLADANI SNIMKU Z
MAGNETICKE REZONANCE

NA SITOVE DATOVE ULOZISTE

Lukdas Marik
Vedouci prdce:
Mgr. Radim Krupicka, Ph.D.

MOTIVACE

« Studie na Neurologickeé klinice 1.LF

« Pozadavek na dlouhodoby sbér i ulozeni
dat

* Velké objemy snimkd




SOUCASNY STAV

 Papirové formuldre nahrazeny systémem
REDCap
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ﬂEDCap RBD & BIO-PD & CON

Logged in as lukas.marik | Log out

] Record Home Page
& My Projects

Project Home The grid below displays the form-by-form progress of data entered for the currently Tegond Rl oo
2 selected record. You may click on the colored status icons to access that form/event.
rolschSetp) If you wish, you may modify the events below by navigating to the Define My Events  NiEsigatl Ol
Project status: Production page. Pifivented
@ Complete
Data Collection Actions: choose action for record -- v
[ Scheduling
B ]
[] Record Status Dashboard Study ID RED112 EED
m
Add / Edit Records ( )
Data Collection Follow- Follow- Follow- Follow- Follow- Follow- Follow-
study 1D ReD12 I Instrument Enrollment  up 1 up 2 up 3 up 4 up 5 up 6 up7
T Demograficka data @
e Anamnéza zékladni ® ®
Anamnéza rozsifend
[ Calendar ot
i Data Exports, Reports, and Stats uzts ® § i
. Data Import Tool Nonmotorické projevy ® ® ®
| Data Comparison Tool Vaha @® @® @
|7 Logging Medikace ® ® ®
Field Comment Log - -
o R Pravdépodobnost PS ® ® ®
£ UserRights and b DAGs MDS-UPDRS @ ® ®
4 Record Locking Ci i o J test @® ®




SOUCASNY STAV

 Papirové formuldre nahrazeny systémem
REDCap

* Pro snimky a daldi velka data sjedndno
velkokapacitni Ulozisteé CESNET

- Vytvoren skript pro nahravdni snimkd na
vlozisté

CHYBEJICI FUNKCIONALITA

« Zobrazeni snimku je slozité

« Pripojeni k Ulozisti, stazeni, zobrazeni
* Nahravani ostatnich dat

« Pripojeni k Ulozisti, nahravani




CILE

1. Vytvorit webovou aplikaci pro zobrazeni
ndhledd MRI snimkd (MRIViewer)

2. Vytvorit desktopovou aplikaci pro
nahravani dat na Uloziste (UploadApp)

MRIViewer

* Plugin pro REDCap

* Pripojeni k Ulozisti

« Tvorba ndhledd snimkd
 KeSovdni ndhledi na serveru

« Zobrazeni ndhledu

« Moznost stdhnout pdvodni snimky




REDCap plugin

REDCap

Logged in as lukas.marik | Log out
& My Projects

% Project Home

[] Project Setup

Project status: Production
Data Collection

e )
[ Scheduling

[5] Record Status Dashboard
2 Add/ Edit Records

Applications

£% Calendar
\.’0 Data Exports, Reports, and Stats
« Data Import Tool
| Data Comparison Tool
|= Logging
Field Comment Log

DICOM Web Viewer (dwv v0.14.0)

File

RBD & BIO-PD & CON

Studie: RBD12
Follow-up: 1

Nazev archivu

AAHEAD_SCOUT_32CH-HEAD-COIL_0001.tar

AAHEAD_SCOUT_32CH-HEAD-
COIL_MPR_COR_0003.tar

AAHEAD_SCOUT_32CH-HEAD-
COIL_MPR_SAG_0002.tar

AAHEAD_SCOUT_32CH-HEAD-
COIL_MPR_TRA_0004.tar
DTI_30DIRS_2MM_0013.tar
DTI_30DIRS_2MM_ADC_0014.tar

DTI_30DIRS_2MM_BOPA_0019.tar

x

File ¥
2Zvolit soubory el ENTIEn]

Download State

Toolbox

L Scroll M

Velikost

20.01 MB

490.00 kB

810.00 kB

490.00 kB

64.92 MB

12.10 MB

64.93 MB

DICOM Web Viewer

Nahled v
cache

Nahled

Zobrazit
nahled
Zobrazit
néhled
Zobrazit
nahled
Zobrazit
néhled
Zobrazit
nahled
Zobrazit
néhled
Zobrazit
nahled

Stahnout

Stahnout

Stahnout

Stahnout

Stahnout

Stahnout

Stahnout

Stahnout



UploadApp

Nahrdavdani dat na Ulozisté

Pripojeni pomoci privatniho klice

Nastaveni zabezpeleno heslem

Potvrzeni prepisu, pokud soubor jiz existuje

UploadApp

Studie: “ | ID pacienta:

Typ wvysetient: v | Cislo vysetfent:

Jméno Velikost Umisténi

@




UploadApp

Zadejte heslo pro pfistup spravce
Heslo esessses

| zpx || owmt |

Privatni
Adresa serveru

Port
UZivatel

Root

Typy studii

Typy vySetfeni

Heslo pro pfepis

Klig byl zvolen

ssh.du cesnet.cz

22

username
/storage/somestudy/

Control

MRI
DaTSCAN

|oon4

| | Mastavit heslo |




MOBILNi APLIKACE PRO AUTOMATICKOU DETEKCI
EPILEPTIFORMNICH VYBOJU V INTRAOPERACNI
ELEKTROKORTIKOGRAFII

Lenka Svobodova

FEL CVUT v Praze, Technicka 2, Praha 6

Abstrakt

Jednou z moznosti 1é¢by farmakorezistentni epilepsie je resekce poskozené mozkové tkané. K urceni pozice a velikosti
této tkané se beéhem operace méti EEG piimo z povrchu mozku (provadi se tzv. intraoperaéni elektrokortikografie).
V soucasnosti 1ékati polohy elektrod zakresluji na papir do predtisténych schémat mozki. Je to zatim nejrychlejsi
metoda, ale pfi zméné polohy elektrody musi cely obrazek znovu piekreslit. Naméfené EEG vyhodnocuji v realném
Case pouze vizualng, tzn. ze vyhodnoceni je silné zavislé na lékafi.

Cilem této bakalaiské prace je navrhnout a implementovat aplikaci, ktera by Iékatim poskytovala prostorové
i kvantitativné piehledné a objektivni informace o rozlozeni epileptiformnich vybojl a zobrazovala rozmisténi elektrod
podobnym zptsobem jako na papite.

Aplikace je navrzena pro pouziti na tabletu s operaénim systémem Windows. K dispozici jsem méla aplikaci Alenka?,
ktera EEG zpracovava a zobrazuje a detekuje epileptiformni vyboje (tzv. spikes) v signalu. Alenka je soucasti vysledné
aplikace a poskytuje data pro statistiky o vybojich.

Pro implementaci jsem pouzila framework Qt a deklarativni jazyk QML. Integrace s Alenkou je vyfeSena tak, Ze mezi
aplikacemi je mozné piepinat, ale zaroven jsou ob¢ aplikace spojeny v jeden celek.

Testovani probihalo na vybranych pocitadich s opera¢nim systémem Windows a Ubuntu a tabletech s operacnim
systémem Windows. Otestovano bylo dotykové ovladani i ovladani pomoci klavesnice a mysi.

Aplikace je pfipravena pro pouziti na sale.

Kliéovd slova
mobilni aplikace; EEG; intraoperacni elektrokortikografie; dotykové ovidddani

! Barta, M. Specializovany systém pro zobrazovadni biologickych signalii U pacientd zarazenych do epilepto-
chirurgického programu — rozsirovaci moduly. Bachelor thesis, Ceské vysoké uceni technické v Praze,
Fakulta Informaénich Technologii, May 2015.



MOBILNI APLIKACE PRO AUTOMATICKOU DETEKCI
EPILEPTOFORMNICH VYBOJU

V INTRAOPERACNI| ELEKTROKORTIKOGRAFII

Lenka Svobodova

Vedouciprace: Ing. Petr Jezdik, Ph.D.
Ceské vysoké ulenitechnické - Fakulta elektrotechnické 2017

EPILEPTOCHIRURGIE

Predoperalni Kraniotomie Intraoperadni
vySetieni > urceni e elektrokortikogra- Resekce zménéné
polohy epilep. J fie k upresnéni mozkové tkané

otevreni lebky)

Z0ONY (MR|, video-EEG) epilep. loziska

Magnetickarezonance Hloubkové elektrody

Deep electrodes implantaticn



MOTIVACE

* ISARG (Intracranial Signal Analysis Research Group)
- FEL CVUT
- Fakultni nemocnice v Motole
- 2. lékarska fakulta Univerzity Karlovy
- Fyziologicky Ustav Akademie véd CR
* Usnadnit Iékafdm vyhodnocovani EEG
* Operace trvaji nékolik hodin

* Na elektrokortikografii 30 minut FN MOTOL

* Na vyhodnoceni EEG 15 minut

INTRAOPERACNI ELEKTROKORTIKOGRAFIE




RESEKCE ZMENENE MOZKOVE TKANE




BUDOUCI STAV S APLIKACI

CILE APOZADAVKY

* Objektivni informace o epileptoformnich vybojich (spikes)
* Prostorové i kvantitativné prehledné informace
» Zobrazeni podobné jako nyni na papire

* Integrace s aplikaci Alenka[1]
- Vyvijena v rdmci diplomové prace na FIT CVUT
» Zpracovava EEG signal a detekuje tzv. spikes



SPIKE DETEKTOR (ALENKA)

EEG FZ

EEG CZ

EEG PZ
EEG PG1 WW%

EEG PG2 B S Y R R P

~EEG Al WW“WWWWWWW'\W
1EEG A2 WMWWWW

IMPLEMENTACE

* Framework Qt (C++) a deklarativni jazyk QML
* Navrzeno pro tablet s OS Windows
* Pouziti i pro desktop a OS Linux

» Aplikace soudasti Alenky
* Pristup do aplikace pres Alenku
* Moznost prepinani
* Alenka upravena pro pouziti na tabletu
* Spoluprace na Git

10



UKAZKA Z APLIKACE
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B Reset
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TESTOVANI

* Otestovano na OS Windows i Linux

* Simulace podminek na sale (4 uzivatelé)
* 15 minut -> vSichni zvladli do 10 min
* 20 kanalovy vstup
* Obrazek ,realného" zapojeni

12



ZAVER

» Aplikace poskytujici objektivni a prehledné informace o epileptoformnich
vybojich

* Moznost pozdéji zménit polohu elektrody bez nutnosti prekresleni obrazku

» Jednoducha na ovladani

* Export vysledku do obrazovych formatd

REFERENCE

* [1] Barta, M. Specializovany systém pro zobrazovdni biologickych signali u
pacientd zafazenych do epileptochirurgického programu — rozsifovaci moduly.
Bachelor thesis, Ceské vysoké u¢eni technické v Praze, Fakulta Informac¢nich
Technologii, May 2015.
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Change colors

Drag number and drop it on a color you want to choose. You can see
the change on the color bar below. You can also set a range of spikes
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Tvorba biosenzorti pomoci metody laser
Induceed forward transfer

Jan Sevéik

FZS TUL, Studentska 1402/2, Liberec 1

Abstrakt
Bakalatska prace je zaméfena na pfipravu biosenzori pomoci laserové metody laser induceed forward

transfer (zkracené LIFT). V této praci je strucny tvod hlavné do oblasti LASERA, tenkych vrstev a samotné
metody pfenosu. Déle je v praci ukdzana moznost vyuziti metody LIFT pomoci v minulosti provedenych
testli a pro porovnani metoda Matrix-Assisted Pulsed Laser Evaporation. Poznatky jsou dale pouzity v praxi

pro pienos zlata, jakozto dobrého vodice, na podlozni sklicko, které funguje jako izolant.

Kli¢éova slova
LIFT; laser; biosenzor; tenké vrstvy
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Tvorba biosenzorl pomoci laserové
metody laser induceed forward
transfer

Jan Sevcik

TECHNICKA UNIVERZITA V LIBERCI
L Fakulta zdravotnickych studii o]

Osnova obhajoby

Cile prace

Predstaveni metody Laser induceed forward
transfer

Popis pribéhu projektu

Vysledky projektu

Zaveéry prace
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Cile prace

» Shromazdit zakladni poznatky o metodé
* Tvorba zakladu pro biosenzor

e Zpracovani a vyhodnocovani dat z
realizovanych méreni

[1 TECHNICKA UNIVERZITA V LIBERCI
l/ Fakulta zdravotnickych studii o

Predstaveni metody LIFT

* Prenos materialu z jedné vrstvy na vrstvu jinou
* Mozné prenaset kovy, biomolekuly

Prihledna vrstva rtenks vrstva
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1% pfijimaci substrat
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Popis prubéhu projektu

Méreni probihalo v laboratofich HiLASE
Pouzit laser Omron MX-AI2030

* Pro prenos pouzito zlato naprasené na
laboratornim sklicku

Pro pfijem laboratorni sklicko a kfemik

TECHNICKA UNIVERZITA V LIBERCI
Fakulta zdravotnickych studii n
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Vysledky

* Vysledek pro Cerpaci proud 1600mA pfri
umisténi vzorku v ohnisku laserového svazku
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Vysledky

* Vysledek pro Cerpaci proud 1700mA pfri
umisténi vzorku v ohnisku laserového svazku

lens:MPLAPONLEXT50
Zoom:1X

LIEm

TECHNICKA UNIVERZITA V LIBERCI
Fakulta zdravotnickych studii | |

Vysledky

* Poskozeni podlozniho sklicka

LIEm
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Vysledky

* Vysledek pro kfemikovou desticku, Cerpaci
proud 1750maA, vz_ore_k mimo ohnisko

~a

TECHNICKA UNIVERZITA V LIBERCI
Fakulta zdravotnickych studii n

Zavéry prace

* Problém prenosu sklicko->sklicko
* Nutno nalézt lepsi pfijimaci material
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Dékuji za pozornost
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