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támogatásból valósult meg.

22nd-24th February, 2019

Szeged, Hungary

1



DOSZ MITO WSPS 6

Published by

Section of Mathematical and Information Sciences

Association of Hungarian PhD and DLA Students

President

Judit Szűcs
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FÁBIÁN Gábor: How to Interpret Meshes As Images 21
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Foreword

Dear Participant,

On behalf of the Section of Mathematical and Information Sciences of

the Association of Hungarian PhD and DLA Students it gives me great

pleasure to welcome you to Szeged on the occasion of the 6th Winter

School of PhD Students in Informatics and Mathematics. The aim

of our workshop is to expand the multidisciplinary scientific network

of PhD students and improve their professional skills via an intensive

course.

The scientific programme includes academic and industrial lectures ac-

companied by an intensive and practical course in the topic of digital

image processing, and a poster session presenting results in various

fields of information technology and mathematics.

Let me take this opportunity to wish you an exciting technical meeting

at the University of Szeged and a pleasant stay in the beautiful city of

Szeged.

Szeged, February 2019

Judit Szűcs

Section of Mathematical and Information Sciences

Association of Hungarian PhD and DLA Students
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Introduction of the Scientific Section

Name of the Section

Section of Mathematical and

Information Sciences

Association of Hungarian PhD

and DLA Students

President

Judit Szűcs

Editor

Péter Hudoba

Flóra Hajdu

Scientific disciplines

Informatics, Mathematics

Webpage

www.doszmito.hu

Contact

Email: mito@dosz.hu

Address
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H-1055 Hungary
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Introduction

The Section of Mathematical and Information Sciences of the Associ-

ation of Hungarian PhD and DLA Students was established in June

2013. The members of the section come from the different doctoral

schools in information technology and mathematics across the country.

The main goal of the section is to support the PhD students with in-

formation about conferences, scholarship opportunities and workshops.
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Travel information

The WSPS 6 will be held at University of Szeged.

Institute of Informatics (Árpád tér 2.)

Irinyi building (Tisza Lajos krt. 103.)

JATE club (Dugonics tér 13.)

Szent János Hotel (Gutenberg u. 12.)

Szegedi Dóm (Dóm tér 15.)

Agóra (Kálvária sgt. 23.)
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How to get to the Szent János Hotel?

From the Bus station of Szeged (Mars tér), it’s about 10 minutes to

reach Szent János Hotel on foot.

Trains are leaving Budapest from the Nyugati Pályaudvar train station

towards Szeged every hour. If you arrive on a train, there are several

ways to reach the hotel. You can always take a taxi, which can usually

be found in front of the train station. It should cost about 1500 HUF.

If you decide to use public transportation, the local buses number 20

or 21 stop in front of the station. If you take number 20, you have to

get off at Dugoncs tér (Tisza Lajos krt), which is the 5th stop from the

station. From this stop, it’s about 5 minutes to reach Szent János Hotel

on foot. In case you take bus number 21 you have to get off at Kálvária

sugár út (which is the 4th stop from the railway station). From this

stop, it’s also about 5 minutes to reach the Hotel in Gutenberg street

on foot.

Online map with POIs.
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Lecturers

Dr. Péter Balázs received MSc in Math-

ematics and Computer Science from the

University of Szeged, Hungary, in 1999 and

2000, respectively, and the PhD in Com-

puter Science in 2007. Since 2000 he has

been with the Institute of Informatics, Uni-

versity of Szeged. Currently he is Asso-

ciate Professor at the Department of Image

Processing and Computer Graphics. His

research interests include Discrete Tomog-

raphy, Digital Image Analysis, Machine

Learning and Pattern Recognition.
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Dr. Csaba Beleznai is a Senior Sci-

entist at the Center for Vision, Automa-

tion & Control at the AIT Austrian In-

stitute of Technology GmbH. He received

his M.S. degree from the Technical Univer-

sity of Ilmenau (Germany) and received his

Ph.D. degree in Physics from the Claude

Bernard University, Lyon (France) in 1999.

His research involves scientific project co-

ordination aiming at complex computer vi-

sion systems for applications in demanding

context. From 2007 to 2008 he served as

Vice-President of the Austrian Association

for Pattern Recognition. Since 2013 he is

a member of the governing board of the

Hungarian Association for Image Process-

ing and Pattern Recognition.

Dr. Gábor Németh graduated as Soft-

ware Engineer at University of Szeged in

2007. After graduation he studied digi-

tal image processing in Doctoral School of

Computer Science, University of Szeged,

and earned his PhD degree in 2012. His

research interest is image processing, es-

pecially feature extraction. Since 2013 he

is an assistant professor at the Department

of Image Processing and Computer Graph-

ics, Institute of Informatics, University of

Szeged.
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Dr. László Ruskó made his MSc in

computer science in 2001 at the Univer-

sity of Szeged. After a few years of aca-

demic work on discrete tomography and

medical image processing he joined the

R&D office of GE in Szeged. He was in-

volved in various University collaborations

and R&D projects, among which the algo-

rithm development for a liver specialized

application (Advantage Workstation) Hep-

atic VCAR was the most important. After

earning his PhD in medical image process-

ing, he joined the GE Healthcare Digital

team. Now he is working on image seg-

mentation topics (such as anatomy identi-

fication in CT/MR images, organ segmen-

tation) using machine/deep learning tech-

niques. He has experience in CT, MR,

PET, US, and XRAY image processing

that is demonstrated by several publica-

tions and patents.
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Lecture details

Continuous and Discrete Image Reconstruction (Dr.

Péter Balázs)

Computerized Tomography (CT) was originally a method of diagnostic

radiology to obtain the density distribution within the human body

based on X-ray projection samples. From a mathematical point of

view it seeks to determine an unknown function defined over the 3D

Euclidean space from weighted integrals over subspaces, called projec-

tions. Since the values of the function can vary over a wide range, a

huge number of projections are needed to ensure an accurate recon-

struction. In the first part of the lecture we introduce two widely used

methods to solve the above mentioned image reconstruction problem.

There are applications where the aim is to reconstruct objects from just

a small number of their projections, e.g., in industrial non-destructive

quality testing or in Electron Tomography. Here, CT reconstruction

methods are no longer successfully applicable. However, there is still a

chance to get an accurate reconstruction from just a small number of

projections, by exploiting prior knowledge that the range of the image

function is discrete and consists of only a small number of known values.

This leads us to the field of Discrete Tomography that will be discussed

in the second part of the lecture.

During the practical session, we study continuous and discrete methods

to reconstruct objects from their projections, under different circum-

stances.

13



DOSZ MITO WSPS 6

Task-oriented Computer Vision in 2D and 3D (Dr.

Csaba Beleznai)

Applications of Computer Vision slowly make the step towards prac-

tical use under demanding real-world conditions. This talk presents

considerations from scientific and practitioner’s point of view describ-

ing the process how a solution for a given task can be accomplished.

These aspects are illustrated by a number of application examples tar-

geting some selected challenging vision problems such as text detec-

tion and recognition in cluttered environments, video analytics and 3D

vision-based characterization of crowd movement. The talk attempts

to provide a look under the hood of these systems by detailing con-

siderations for the algorithmic choice, describing employed algorithmic

concepts, presenting relevant implementation details, putting special

emphasis on the interplay between Matlab and C++ for a rapid de-

velopment process and demonstrating numerous results of completed

real-time 2D and 3D vision systems.

During the practical part of this presentation we will jointly investigate

and solve some 2D/3D analysis tasks in Matlab, for detecting humans

in depth data computed from stereo vision image pairs.

Industrial Image Processing (Dr. Gábor Németh)

Industrial Image Processing is special field of digital image processing

including the following topics:

• Special Lenses used in industries for image processing

• Camera Calibration

• Feature point detection, description and matching

• Epipolar geometry

• 3D reconstruction
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• Optical flow

• Visual measurement

In this course we are going to learn the features and usage of special

lenses. Then we are going to deal with visual measurement in a lab

course. The course consists of 1 hour of lecture and 3 hours experimen-

tal lab course.

Medical Image Processing Using Deep Learning Tech-

niques (Dr. László Ruskó)

In the daily routine of medical imaging the number of cases is rapidly

increasing which challenges the radiology departments in healthcare.

Since the human resourced are limited, there is an increasing demand

for automated (pre)processing of medical images. Deep leaning tech-

niques were proved to be efficient in solving various image processing

problems such as character recognition, face detection, or photo classifi-

cation. As result of the technology improvement (in GPU computation

power) of the recent years we can train complex deep-learning models

for automated processing of large (high-resolution or 3-dimensional)

images. Thus, medical image classification (based on pathology) and

segmentation (of organs or lesions) became a highlighted research field

in Computer Science. This lecture will present example for a classifica-

tion and a segmentation problem which were solved using deep learning

technique.
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Program

6th Winter School of PhD Students in Informatics and

Mathematics

Szeged, University of Szeged

22nd-24th February, 2019

Day 1 - Friday, February 22, 2019

14:00 – 15:00 Registration

Institute of Informatics - Basement Room 6.

15:00 – 15:30 Opening Ceremony

Institute of Informatics - Basement Room 6.

15:30 – 17:00 Medical Image Processing Using Deep Learning Techniques

Dr. László Ruskó

Institute of Informatics - Basement Room 6.

17:00 – 17:20 Coffee Break

Institute of Informatics - Basement Room 6.

17:20 – 19:00 Poster Session

Institute of Informatics - Basement Room 6.

19:30 – 21:30 Gala Dinner

Institute of Informatics - Basement Room 6.

21:30 – Networking

JATE club
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Day 2 - Saturday, February 23, 2019

7:00 – 9:00 Breakfast

Szent János Hotel

9:00 – 10:30 Task-oriented Computer Vision in 2D and 3D / 1.

Dr. Csaba Beleznai

Irinyi building - IR-217

10:30 – 10:50 Coffee Break

Irinyi building - IR-218

10:50 – 12:20 Task-oriented Computer Vision in 2D and 3D / 2.

Dr. Csaba Beleznai

Irinyi building - IR-217

12:20 – 13:30 Lunch

Irinyi building - Restaurant Diáktanya

13:30 – 15:00 Cultural Program

Dóm of Szeged

15:00 – 16:30 Industrial Image Processing / 1.

Dr. Gábor Németh

Irinyi building - IR-217

16:30 – 16:50 Coffee Break

Irinyi building - IR-218

16:50 – 18:20 Industrial Image Processing / 2.

Dr. Gábor Németh

Irinyi building - IR-217

18:20 – 19:40 Dinner

Irinyi building - Restaurant Diáktanya

23:00 – Networking

JATE club
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Day 3 - Sunday, February 24, 2019

7:00 – 9:00 Breakfast

Szent János Hotel

9:00 – 10:30 Visiting the Computer Exhibition

Agóra

10:30 – 13:00 Continuous and Discrete Image Reconstruction

Dr. Péter Balázs

Irinyi building - IR-217

13:00 – 14:00 Lunch

Irinyi building - Restaurant Diáktanya
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Increasing Segmentation Accuracy by

Incorporating Shapes in Loss Functions

AL-AFANDI Jalal, KOVÁCS Ákos, HORVÁTH András

Péter Pazmany Catholic University - Faculty of Information

Technology and Bionics

Segmentation is one the newest and most popular fields in image pro-

cessing where machine learning resulted breakthroughs and solve ex-

tremely complex problems. Pixel level segmentation provides better

accuracy in most applications than bounding box detection or simple

classification. There are commonly applied architectures and optimiza-

tion methods available which can be used to train a neural network.

In this poster/paper we focus on the loss function of these approaches,

which are required to compare the network output with the Ground

Truth image. We demonstrate a serious flaw of commonly applied met-

rics (e.g. L1 or cross entropy) which do not consider object shapes,

only the area of difference, regardless of the constellation of differing

pixels. We will also present how topographic properties and the shape

of segmented objects can be incorporated in the loss function, resulting

higher accuracy.
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Accelerating Sphere Tracing

BÁLINT Csaba

Faculty of Informatics, Eötvös Loránd University

Sphere tracing is an efficient algorithm by Hart in [1] used to visualize

surfaces defined implicitly by a distance function. Our proposed sphere

tracing variant is designed to take optimal step sizes near planar sur-

faces. We demonstrate how sphere tracing can be enhanced for rapid

tracing of arbitrary geometries and compare its performance to classi-

cal [1] and relaxed [2] sphere tracing. Our algorithm accelerates sphere

tracing compared to the current best [2] by up to 50%, and it can be

applied to any scene defined by signed distance functions.

[1] Hart, J. C., A geometric method for the antialiased ray tracing of

implicit surfaces. The Visual Computer, 12:527–545, 1994

[2] Keinert, B., Schäfer, H., Korndörfer, J., Ganse, U., Stamminger,

M, Enhanced Sphere Tracing, In Smart Tools and Apps for

Graphics. The Eurographics Association, 2014

[3] Aaltonen, S., GPU-based clay simulation and ray-tracing tech in

Claybook. San Francisco, CA, March 2018. Game Developers

Conference.

The project has been supported by the European Union,

co-financed by the European Social Fund

(EFOP-3.6.3-VEKOP16-2017-00001).
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How to Interpret Meshes As Images

FÁBIÁN Gábor

ELTE-IK Budapest, Department of Numerical Analysis

In computer graphics the most common representation of a surface is

the so-called triangle mesh. The triangle mesh can be imagined as a 3-

connected graph embedded into the 3-dimensional space. In contrast, in

geometry the surfaces are 3-dimensional point sets, that can be mapped

onto a 2-dimensional interval by a bijection. These types of surfaces

are called parametric surfaces, the bijection is called a parametrization

of the surface [1]. Mesh parametrization is the problem of finding such

a parametrization of a triangle mesh. Knowing the parametrization

of a mesh can be useful in many ways, e.g. by detail mapping, mesh

editing, remeshing, mesh compression, mesh morphing, etc [4]. On

the other hand it is easy to see, that the coordinate functions of the

parametrization can be considered to be grayscale images. This way

we can think of surfaces as images, we can store, compress and process

them as images.

Commonly finding a parametrization of a mesh is not an easy task,

but if the mesh is a triangulation of a surface which is topologically

equivalent to the sphere, it is getting easier. Tutte’s embedding the-

orem states, these types of graphs (as well as meshes) can be drawn

on the plane such a way, that its edges are straight line segments that

do not cross each other [2] [6]. This mapping is often called straight

line embedding or Tutte-embedding. Using the Tutte-embedding we

can easily construct a parametrization of a mesh, for instance by de-

termining the proper linear interpolant of the inverse of the embedding

[5]. Furthermore, if we have a parametrization, we can define a new

point set on the plane, which can be easily triangulated [3], after that

applying the inverse of the embedding to this triangulation, an approx-

imation of the original surface can be obtained, which is the base idea

behind the remeshing and (lossy) mesh compression.
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Although Tutte’s embedding theorem gives a surprisingly easy method

to find an embedding of a graph, it can be criticized due to the fact,

that the resulting graph is unbalanced, i.e. in the ,,inner regions” the

vertices are located much more densely than ,,close to the periphery”.

On the other hand this type of embedding is useful, since it can be

determined by solving only a sparse linear equation system, maybe

this is the easiest way to find a parametrization of a mesh.

In our research we show, how to use Tutte’s embedding theorem for

finding a parametrization of a mesh, how to refine the result to ob-

tain a graph, in which the geometric information is homogeneously

distributed, how to use this parametrization to interpret the mesh as

an image, and what are the benefits and possible applications of this

representation.

[1] Dubrovin, B. A., Fomenko, A. T., Novikov, S. P., Modern

Geometry - Methods and Applications, Springer (1992)

[2] Edelsbrunner, H., Harer, J. L., Computational Topology - An

Introduction, AMS (2010)

[3] Farin, G., Curves and Surfaces for CAGD - A practicle guide (5th

Edition), Morgan-Kaufmann (2002)

[4] Hormann, K., Lévy B., Sheffer, A., Mesh Parameterization:

Theory and Practice, Siggraph Course Notes (2007)

[5] Lee J. M., Introduction to Topological Manifolds, Springer (2010)

[6] Tutte, W. T., Proceedings of the London Mathematical Society,

Vol. s3-13 (1) (1963), 743-767.
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Trajectory Estimation in Planar Motion

and Plane Detection Using Affine

Correspondances

GÁL István Gergő, TÓTH Tekla, MINH Nghia Le

Eötvös Loránd University of Sciences

We proposed a method to estimate the trajectory of planar motion

using a vehicle-mounted camera. The estimation is achieved by com-

puting the essential matrix of sequential frames. The decomposition

of the essential matrix yields the rotation matrix and the translation

vector up to an unknown scale. With the selection of unit length trans-

lation, the trajectory of the moving vehicle is calculated. In the future,

we will use the HAF [1] method to estimate planar homography from

an affine correspondence (AC), satisfying the epipolar constraint in an

image pair. Each AC consists of the location of two corresponding point

pairs and the related affine transformation. It is possible to estimate

the surface normals of the tangent planes from an AC. By triangulating

the locations, the spatial point can be calculated as well. Considering

both the spatial coordinates and surface normals, regular object, for

example planes, can be segmented.

[1] Barath Daniel, Hajder Levente, A theory of point-wise

homography estimation, Pattern Recognition Letters (2017), 7–14.

The Project is supported by the Hungarian Government and co-financed

by the European Social Fund (EFOP-3.6.3-VEKOP-16-2017-00001).
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Numerical Examination of a Nonlinear

Fire Truck Suspension

HAJDU Flóra, KUTI Rajmund

Department of Mechatronics and Machine Design, Faculty

of Mechanical Engineering, Informatics and Electrical

Engineering, Széchenyi István University

In special fire trucks with unique superstructure high-value fire extin-

guishing equipments are installed. During operation of a fire truck –

which is often carried out under extreme conditions – harmful vibra-

tions can easily occur. These vibrations can cause damage to both the

vehicle and the superstructure, as well as to the carried equipment.

They can reduce the reliability of the vehicles and lead to hazardous

situations too. With numerical simulations, these vibrations and their

effects on the vehicle can be effectively examined. In this poster the

mathematical modeling and numerical simulation of a heavy-duty fire

truck suspension systems is presented. The aim of our research is to

enhance the operational safety of special vehicles.

Supported by ÚNKP-18-3 New National Excellence

Program of the Ministry of Human Capacities
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Cognitive Information Systems - AI in

Management Decisions

MATTYASOVSZKY-PHILIPP Dóra, MOLNÁR Bálint

Faculty of Informatics, Eötvös Loránd University (ELTE)

We investigate the interlink between the management decisions and

Artificial and Computational Intelligence in the context of Cognitive

Information Systems. The analysis is focused to the application of Ar-

tificial and Computational Intelligence within the realm of Information

Systems for supporting management decision via cognitive resonance.

Strategic managerial decision might be a key success factor in any en-

terprise life. The human strategic decision includes
”
What” and

”
How’

knowledge of the manager during the decision cycle. The aim of the

publication to describe with a model the silicon agent and the human in-

teraction during decision making, demonstrating how the learning cycle

modified via strategic decision, and how that impacts the output. The

model calls attention how modifies the human anticipation the decision

cycle during strategic decision with and without Cognitive Informa-

tion System. The model shows how the human anticipation build into

the Cognitive Information System knowledge, meanwhile highlights the

weakness of the process and the differences between silicon agent and

human decision making.

The project has been supported by the European Union, co-financed by

the European Social Fund (EFOP-3.6.3-VEKOP-16-2017-00002).
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Sensor Networks in Transport Systems

Research Review and Jam Classification

MEDGYES Krisztián1,2, Dr. KOVÁCS Tamás1

1John von Neumann, Computer Science Department
2University of Pannonia, PhD School of Information Science

I would like to present the results of my research so far. Since 2011,

I have been dealing with wireless communication opportunities [1] and

autonomous mobile robots and vehicles communications [2]. Initially, I

investigated how a robot trail can notify each other when an emergency

alarm is issued. The studies also included an analysis of the number of

robots, the size of the crawled area, and the impact of our movements.

The results of the research were published in October 2013 at the con-

ference TEAM Conference [3]. Subsequently, in 2014 we continued the

research with the wireless distributed control system (WDS) in mov-

ing vehicles. We examined the information spread between the moving

vehicle. In 2015, we examined potential routes from the perspective

of users [4]. At the same time, we have opened a different research

direction, where only four groups of participants are involved in the

speed chart [5]. The test can be used to test, among other things, the

efficiency of a green wave in a city, or to shed light on traffic-related

failures that have been hidden so far. The algorithms take into account

how the current speed has changed in the past period. Knowing the

lamp cycles can be determined by the first and second correlations of

velocity to the periodic movement of the vehicle. If it has a periodicity,

it can be said that a traffic signaling device is controlled, if there is no

correlation with periodicity, it can be established that it is not possi-

ble to proceed due to a traffic control device (e.g. traffic light). The

other axis of the chart looks at the average speed of the past period.

From this it can be concluded that there is arassing or a more dynamic

progress. So the four groups have the following criteria: •Dynamic

progress (high average speed, low deceleration, no periodicity) •Incor-
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rect green wave design (high average speed, some high and periodic

deceleration) •Red light araszottás (low average speed, more decelera-

tion, but periodically) •Other things caused by plug (low average speed,

many non-periodic deceleration, acceleration). At the moment, there-

fore, I am addressing the refinement of the traffic classification system

and, in parallel, examining the possibilities of communication between

vehicles. According to our plans, we would combine the two themes,

which would form the basis of the individual decision-making system

that I wrote earlier (avoiding traffic congestion).

[1] K. Medgyes, Z. C. Johanyák: Survey on Routing Algorithms,

Proceedings of the 3rd International Scientific and Expert

Conference TEAM 2011, 19-21 October 2011, Trnava, Slovakia,

pp. 312-315., 2011

[2] K. Medgyes, T. Kovács: Mobile AD-HOC Network of Vehicles by

Wireless Distribution System, 4th International Scientific and

Expert Conference TEAM 2012, Slavonski Brod, Croatia, 17-19

October 2012, pp. 267-269., 2012

[3] . Medgyes, K. Bolla, E. Csizmás, R. Pedro Alvarez Gil, T. Kovács,

Cs. Fábián, J. Osztényi, O. Papp - Performance of the wireless

distribution system applied in a traffic intersection; Proceedings of

the 5th International Scientific and Expert Conference of the

International TEAM Society, Presov, Slovakia, pp. 248-252., 2013

[4] K. Medgyes, R. Alvarez Gil, T. Kovács - Achieving Social

Optimum and User Equilibrium traffic assignment on specific test

network (TEAM 2015: 7th International Scientific and Expert

Conference of the International TEAM Society, Beograd, Szerbia,

pp. 279-282, 2015

[5] K. Medgyes, T. Kovács - Application of self-organizing sensor

networks in transport systems and Automatical detection of the

traffic jams (WSPS3: 3rd Winter School of PhD Students in

Informatics and Mathematics, Győr, Hungary, p. 24.
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Possibilities of Using Orthogonally

Intersecting Conics In Circular Layout

Based Relationship Visualization

PAPP György, PAPP Ildikó, KUNKLI Roland

Department of Computer Graphics and Image Processing,

Faculty of Informatics, University of Debrecen

The circular layout is often used to visualize relationships that are dis-

played as connections between two arcs of a circle. These connections

are usually represented with ribbons. The information to be empha-

sized in the visualization determines the way of how the ribbons are

constructed. In cases when curves are used, there is a possibility that

the sides of the ribbons intersect each other despite the fact that the

two arcs of a ribbon are disjoint. Both in Circos [1] and TabularVis

[2], we can see examples of that. Therefore, our goal was to eliminate

these intersections by using conic sections that intersect the base circle

of the visualization orthogonally. In this work, we discuss the problem

of which conic section should be used for accomplishing this aim.

[1] Krzywinski M. et al., Circos: An information aesthetic for

comparative genomics, Genome Res. Vol. 19 (9)(2009), 1639–1645.

[2] Papp, Gy., Kunkli, R., TabularVis – a Circos-inspired interactive

web client based tool for improving the clarity of tabular data

visualization, Proceedings of the 13th International Joint

Conference on Computer Vision, Imaging and Computer Graphics
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Brainwave Based Activity Classification
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Devices which measure and record biometric data have been used on

several fields for some time; fingerprint scanners in security systems,

polygraphs for lie detectors, or thermometers on simple medical exami-

nations. Instruments of high precision and accuracy are very expensive

and not quite accessible for the public, however in recent years sev-

eral new devices have appeared on the market which made it possible

for virtually everyone to perform these measurements (eg. leap count,

EEG, heart rate monitoring, EKG) with a measurement precision far

lower than their clinical counterparts. Dealing with these low-accuracy

data means a great challenge for developers who aim at creating every-

day applications. In these cases one of the most significant factors is

the applied signal- and data processing model.

This poster summarizes my process of developing a methodology to deal

with these low-precision signals in order to classify user behaviour only

by observing the EEG signals. That includes utilizing EEG-specific

medical knowledge, statistical methods, and machine learning algo-

rithms. Results indicate that the approach could be applicable on spe-

cific fields.
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The aim of discrete tomography is to reconstruct digital images from

their projections, i.e., a collection of line sums taken along predefined

straight lines. When only a handful of projections are accessible, the

basic methods may also not ensure good image quality. On the other

hand, in certain applications of tomography (crystallography, materials

science, industrial non-destructive testing, etc.), one can assume that

the object to reconstruct consist of only a few known materials, i.e.,

only a few different grayscale intensity values can appear in the image

representing the object. Discrete Tomography (DT) deals with such

problems, trying to exploit the above mentioned prior information. A

special case is when the object to reconstruct consists of a single ma-

terial yielding that the image representing the object is binary (Binary

Tomography). The reconstruction process can be traced back to a sys-

tem of linear equations. Due to the limited number of projections, this

equation system may be highly underdetermined. One way to reduce

the search space of feasible solutions is to incorporate prior informa-

tion. We use texture information extracted from sample images as prior

knowledge. The results show that this approach can be a useful alter-

native of former reconstruction methods under certain circumstances.

This research was supported by the UNKP-18-3 New National Excel-

lence Program of the Ministry of Human Capacities and by the project

“Integrated program for training new generation of scientists in the

fields of computer science“, no. EFOP-3.6.3-VEKOP-16-2017-0002.

The project has been supported by the European Union and co-funded

by the European Social Fund.
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This poster deals with robust surface fitting on spatial points measured

by a LiDAR device. The point clouds contain hundreds of thousands

data points. Therefore, the time demand of the algorithms is crucial

for fast operation. We present novel algorithms based on the RANSAC

method for plane and other object detection. These include fitting

methods of plane, sphere and cylinder. The execution time of the algo-

rithms is significantly lower as only one random sampling is required.

Other data points are selected by deterministic techniques. The accu-

racy of the novel methods are validated on synthesized data as well as

real indoor and outdoor measurements.
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