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szervezeti egységenként csoportosítva

System egység

Csapatunk a katéteres érsebészetben használatos digitális röntgen rendszert tervez, amely technikai megoldásaival úttörőnek számít a világpiacon. Ez a röntgen rendszer lehetővé teszi az érrendszeri betegségek kíméletes vizsgálatát és gyógyítását. Segítségével főleg szív és agyi keringési problémák gyógyíthatóak nagykockázatú és hosszú lábadozási idővel járó nyílt sebészet nélkül, pusztán a csuklón vagy a combon ejtett apró vágáson keresztül elvégzett katéteres beavatkozással.

A rendszertervezői csapat irányítja az új röntgenek fejlesztését a teljes életciklusban. A rendszertervezők határozzák meg az új termék követelményeit és funkcióit, végzik a kockázatelemzést és kezelést, irányítják a komponens fejlesztői csapatok munkáját és az elkészült termék gyártásba állítását.

	Title
	Advanced Image Quality Customization Tool

	Id
	G-VSYS-0801

	Introduction
	On our X-ray angiography systems the images are processed by a series of advanced algorithms to optimize image quality. These algorithms have several control parameters that allow to fine-tune image look according to the doctors’ personal preferences. However, in the current software a deep understanding of each parameter is needed to be able to find the best combination of parameters for a desired outcome. 

	Goal
	The goal of this project is to develop an application prototype with an easy-to-use user interface for the adjustment of the relevant image processing parameters. The application should also provide feedback about performed modifications by displaying their effect on sample acquisition sequences and providing detailed help information.

	Duration
	1+8 months

	Required skills
	The project requires a basic knowledge of image processing algorithms and expertise in programming, preferably in Python and C++ languages

	Tutors
	Péter Várhegyi: +36-23-410-129; peter.varhegyi@med.ge.com 

	Further information
	


	Title
	 2D to 3D image registration 

	Id
	G -VSYS-0802

	Introduction
	Advanced medical applications require fused display of medical images of the same anatomy, taken by different imaging devices. An important step in these applications is the registration, which performs the spatial alignment of the images.  

	Goal
	The goal of this project is to evaluate and enhance the registration and visualization for different medical images. The focus is on algorithms, which can handle 2D X-ray images and other 3D images (CT, MR).

	Duration
	1+8  months

	Required skills
	Excellent C, C++ skills, Computer Vision lecture, interest in medical imaging

	Tutors
	Ion Pappas: +36-23-410-124; ion.pappas@ge.com 
András Lassó: +36-23-410-073; andras.lasso@med.ge.com 

	Further information
	http://www.loria.fr/~kerrien/publications/miccai99.pdf
http://www.cs.huji.ac.il/~josko/papers/cas-03-tmi-gradients.pdf


	Title
	Incidence Dose Monitoring

	Id
	G-VSYS-0803

	Introduction
	Following cardiovascular interventions, skin burns or hair loss can occur if the given skin area of the patient receives high X-ray dose, because long acquisitions are made with same gantry position. To avoid these undesired effects, it would be needed to provide information to the operator on entrance dose received by the patient from solid angle ranges or skin areas during the intervention.

	Goal
	The goal of the project is to investigate the different possibilities to provide information about the dose received by various organs or parts of patient skin. Geometrical and acquisition parameters may easily be obtained from our angiography system; the most important question is what assumptions or external information we use to build a patient model, how we model the scattering and absorption processes to estimate the dose, and what precision we can reach with these calculations. Finally, creative solutions should be proposed for the display of dose information to the customers.



	Duration
	1+8 months

	Required skills
	The project requires an expertise in x-ray physics and programming

	Tutors
	Tamás Ujvári: +36-23-410-127; tamas.ujvari@ge.com

	Further information
	


	Title
	Development of Medical Image Processing Algorithms

	Id
	G-VSYS-0804

	Introduction
	In the state-of-the-art x-ray angiography systems the quality of the provided x-ray images highly depend on the applied digital image enhancement methods. The combination of temporal and spatial filtering, histogram transformations, Fourier and Wavelet methods can greatly enhance the visibility of relevant anatomies and medical devices.

	Goal
	The goal of the project is the improvement of one of the Image Processing algorithms of an X-ray Angiography System. The project includes the design and optimization of the improved algorithm, its implementation (preferably in C++ or IDL) and the demonstration of the improvement on medical images.  



	Duration
	1+8  months

	Required skills
	The project requires some experience in image or video processing, and programming skills.

	Tutors
	Pal Tegzes: +36-23-410-126; pal.tegzes@med.ge.com

	Further information
	


DIVICS  egység
Csapatunk szoftver fejlesztést végez a már említett katéteres érsebészeti digitális röntgen rendszer számára. Egy ilyen komplex rendszer szoftverfejlesztésének minden részletével foglalkozunk: specifikációval, megvalósítással, illetve teszteléssel és validálással. Specialitásunk a GUI fejlesztése, a kórházi információs rendszerekhez való kapcsolódás programozása és az orvos munkáját segítő képfeldolgozáson alapuló alprogramok integrálása. Ezenkívül foglalkozunk a rendszer karbantarthatóságával és általában a programok integrációjával és verifikációjával is.

Napi kapcsolatban állunk a világ más részein dolgozó kollégákkal: a francia, amerikai és indiai fejlesztőkkel, illetve a világ több mint 400 korházában a készülékeinket felügyelő szervizmérnökökkel.

	Title
	New generation Touch Screen interface for the  X-Ray imaging system

	Id
	G-DIV-0805

	Introduction
	Our X-ray imaging system, offers an easily configurable Touch Screen user interface which is capable of controlling not just the X-Ray system itself, but multiple devices in the same laboratory: ECG, Ultrasound, other medical devices.

	Goal
	The goal of this project is to develop the software for a new generation of the Touch Screen which
· will enable further integration with 3rd party devices

· can be used in an operating room

· enables new features to be controlled from it

The work involves writing prototype user interface software on a new Touch Screen device as part of a feasibility study before the final product development.

	Duration
	1+8  months

	Required skills
	The project requires C++ programming skills. User Interface development experience is a plus.

	Tutors
	Gábor Herman: +36-23-410-064; gabor.herman@med.ge.com 

László Nagy: +36 23-410-074; laszlo.nagy@med.ge.com

	Further information
	On the Innova X-Ray imaging system and on its InnovaCentral TouchScreen:
http://www.gehealthcare.com/usen/xr/cardiovascular/products/innova2100iq.html


	Title
	Development of the Acquisition Parameter Configuration Tool

	Id
	G-DIV-0806

	Introduction
	Our X-ray angiography  system stores image acquisition parameters in XML files, called acquisition protocols. These acquisition protocols are customized after product installation and on the physician’s request. This involves editing an XML file together by the service engineer and the physician.



	Goal
	The goal of this project is to deliver a new XML editor that will be used both by the service engineer and the physician to edit these configuration files. The work to be done includes:

· finalizing prototype implementation and implementing new features

· clarifying user and system level requirements

· writing documentation for the project



	Duration
	1+8  months

	Required skills
	The project requires C++ programming skills. User Interface development / XML experience is a plus.

	Tutors
	Gábor Herman: +36-23-410-064; gabor.herman@med.ge.com 

László Nagy: +36 23-410-074; laszlo.nagy@med.ge.com

	Further information
	On the Innova X-Ray imaging system:
http://www.gehealthcare.com/usen/xr/cardiovascular/products/innova2100iq.html


	Title
	Efficient finite element analysis implementation for medical imaging

	Id
	G- DIV-0807

	Introduction
	Finite element analysis is a computer simulation technique that is widely used in solving various engineering problems. Using this technique it is possible to determine stresses and displacements in solid objects and model fluid flow, which all have very useful applications in medical image analysis.

	Goal
	Tasks:

· Compare feature set of available FEA solvers and select a few candidates for further evaluation.-


· Set up a few solvers and evaluate their performance (speed, accuracy, robustness) in solving specific medical modeling problems

· Optimize the solver performance by tuning parameters or using hardware acceleration (GPU, cell architecture, etc.).

	Duration
	1+8  months

	Required skills
	Programming and general problem-solving skills.Good command of English.Experience in biomechanics, fluid dynamics, finite element analysis is an advantage.

	Tutors
	András Lassó: +36-23-410-073; andras.lasso@med.ge.com 

	Further information
	


	Title
	Synthetic image generation for Algorithm Testing

	Id
	G-DIV-0808

	Introduction
	For the development of high-quality products thorough testing is necessary from the early phase of the project. Testing of image processing and quantification algorithms test image data is needed, however real images are usually become available when the project is close to the final state (when it is stable enough to use it on real patients). However, this way very short time is available for testing image processing and quantification functionalities.

	Goal
	The goal of the project is to develop a high-fidelity synthetic X-ray image generation tool, which can create test image data for image processing and quantification algorithms.

	Duration
	1+8  months

	Required skills
	The project requires a basic knowledge of image processing algorithms, X-ray imaging physics and a deep expertise in C++ development.

	Tutors
	András Lassó: +36-23-410-073; andras.lasso@med.ge.com

	Further information
	


	Title
	Code optimization of image processing algorithms 

	Id
	G-DIV-0809

	Introduction
	Many algorithms developed for post-processing of X-ray angiographic image sequences. Examples include vessel detection, perfusion measurement or biomechanical analysis. These algorithms function well as research tools, however need optimization prior clinical use.

	Goal
	The goal of this project is to enhance existing algorithms:

· Examine computational and complexity aspects – implement efficient solutions with purpose-designed data structure.

· Optimize memory usage and speed – consider adaptation to parallel architectures such as GPU.

· Increase reliability – test for extreme data.

· Develop easy-to-use GUI.

	Duration
	1+8  months

	Required skills
	Excellent C, C++ skills, interest in software engineering technology.

	Tutors
	András Lassó: +36-23-410-073; andras.lasso@med.ge.com

	Further information
	


	Title
	Testing clinical applicability of new medical applications

	Id
	G-DIV-0810

	Introduction
	Several innovative medical application prototypes have been developed in the last few years that would require extensive testing in clinical environment. Due to safety and regulatory considerations it is not possible to test these prototypes on actual patients. However, evaluation on already acquired clinical data, testing in simulated environment and other similar methods can be used to get feedback on the application performance and usability.

	Goal
	Tasks:

· Get to know specific medical applications (e.g., advanced blood flow analysis, CT/MR/fluoroscopy image fusion), and understand how they fit into the clinical workflow
· Work together with GE engineers and clinical partners to define tests, evaluation protocols

· Perform evaluations, gather feedbacks, work with engineers to optimize the applications based on these feedbacks.

	Duration
	1+8  months, or with larger scope 3 years PhD

	Required skills
	Ready to learn the medical and engineering concepts that are relevant for the specific application.

Good command of English.

Experience in software development and medical knowledge are desirable.

	Tutors
	András Lassó: +36-23-410-073; andras.lasso@med.ge.com

	Further information
	


CSE  egység

A CSE-ben olyan hardver és szoftveralkalmazásokat készítünk, amelyek megkönnyítik az orvosoknak a modern képalkotó rendszerek (CT, MR stb.) által szolgáltatott hatalmas mennyiségű információ feldolgozását. Többek között háromdimenziós modelleket alkotunk ill. más speciális orvosi képfeldolgozáson alapuló alkalmazásokkal segítjük a diagnózisok felállítását. A legfontosabb termékünk, az un. Advantage Workstation, nagyban segíti az orvosokat, hogy az adatok alapján  döntéseket hozzanak, és megsokszorozzák az adatfeldolgozás sebességét, kezdve az adatátviteltől egészen az eredmények közléséig.

Legfontosabb szoftver alkalmazások:

· 3D rekonstrukció

· Érszűkület analízis, Kamra analízis

· Radioterápiás tervezés virtuális szimulációval

· Légzés követés: megmutatja a tumor mozgását

· Vizsgálatok követése PET-tel: daganatok összehasonlítás a kezelés előtt és után
	Title
	Develop generic log viewer web application with GWT-EXT

	Id
	 G-CSE-APP-0811

	Introduction
	A key source of information in case of issue in any electronic device are log files. The representation of such data is vital in the diagnostic phase. 

	Goal
	Generic log viewer web application that can work on various systems. Desired features:

· parse log files to tables using color codes

· handle exceptions in a partially non-conform log file

· filter on log type, source, etc

· search (with wildchar)

· merge multiple log lines based on time-stamp

· display multiple log files at the same time with synchronized display

· closing up coherent logs

- handle compressed log files

Development shall be done by using Eclipse framework, GWT and GWT-EXT utilities. Programming to be done in Java while the output is a Java Servlet to be included in an existing service tool.

	Duration
	6-8  months

	Required skills
	Java is required.

Java Script, GWT, GWT-EXT and Eclipse are nice to have.

	Tutors
	Attila Vojtek: +36-23-410-213; attila.vojtek@ge.com

	Further information
	 


	Title
	Measurement of microcirculation on angiographic image sequences

	Id
	G-CSE-APP-0812

	Introduction
	Angiography is the standard method to visualize blood vessels in the body with X-ray. But the image resolution limits the assessment of healthy microscopic capillaries, because they are not visible on the images. Therefore, special densitometric techniques should be developed to measure blood perfusion in the brain.

	Goal
	Analyze existing methods for vessel segmentation, motion tracking and signal curve processing. Implement a simple software prototype that performs video densitometry. Search for ways to improve or optimize the modules involved in the prototype.

	Duration
	1+8  months

	Required skills
	English, C++ software developing experience, basic skills in algorithm development and image processing.

	Tutors
	Tamas Ungi: +36-70-361-9865; Tamas.Ungi@ge.com 

	Further information
	


	Title
	 Communications layer for distributed image processing

	Id
	G-CSE-AW-0813

	Introduction
	Our Advanced Workstation hosts many applications for post processing. They work on image data that created by different modalities. A typical 3D data set is a group of 2D sliced images. Overall it can result large amount of data to deal with.

In Client Server Architecture the rendering can be done either in the client side or the server side. Preliminary study shows that the optimal solution is the combinations of both, preprocessing the raw data on the server, before transferring it to the client

	Goal
	The goal of this project to create a communications layer to

· Support large amount of data.

· Transfer can be started, stopped, paused, resumed.

· Be controlled from both client and server side.

· Support different compression methods and algorithms, as plugin

· Support block and stream data.

· Support modular approach.

This communications layer will be the foundation for rendering engines, processing pipes.

	Duration
	1+8  months

	Required skills
	Java, TCP/IP, Design patterns

	Tutors
	Molnar Gyorgy; +36 23 410 143; gyorgy.x.molnar@ge.com 

	Further information
	


	Title
	Image Viewer for Portable media

	Id
	G-CSE-AW-0814

	Introduction
	Our Applications produce many images for demonstration purposes and we need a portable image viewer application.

Java and JDT (Java DICOM ToolKit) was selected in the very early design phase. The application must show various DICOM images/objects based on the content of the DICOMDIR file.

The application must start from portable media (CD/DBD/USB/...) without any user intervention.

This application has high impact on our customers and therefor the expectations are high. Product quality and flexibility are key values in this development.

	Goal
	Create a standalone, platform independent DICOM viewer for portable 

media.

	Duration
	6-12  months

	Required skills
	Java, DICOM, Image processing

	Tutors
	Gy. Molnár Attila   +36 23 410 082; Attila.GyMolnar@med.ge.com  

	Further information
	2 developers possible, since the tasks can be 

separated and performed independent.


	Title
	Efficient curve fitting methods in C++

	Id
	G-CSE-APP-0815

	Introduction
	Medical imaging applications (segmentation, registration) usually incorporate statistical analysis of image data. In most of the cases it is necessary to approximate a dataset with one or more parametric curves.

	Goal
	Analyze and compare existing methods (and systems) for curve fitting. Choose the most efficient algorithm for each type of curve (quadratic, Gaussian, spline, etc.). Implement some methods for fitting curve(s) to a given dataset (of arbitrary dimension) as a set of standard C++ classes.

	Duration
	1+8 months

	Required skills
	English, C++ software developing experience, basic skills in mathematics and algorithm development.

	Tutors
	László Ruskó: +36-23-410-173; laszlo.rusko@ge.com

	Further information
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