CONTENT

CONTENT e 2
ABSTRACT et 4
KEYWORDS ...t 4

AABSTRAKT oottt ettt ettt ee et e e et e e e e et e s e s e s e e e e et ee e aensessesseares 4
KLICOVA SLOVA.............. ettt er et 4
ACKNOWLEDGMENT ..ot e 5

AIMS OF THE DOCTORAL STUDIES......ccociiiiieinreierneeesseee e 6
INTRODUCTION.....cooiiriiiirine,
THEORETICAL BACKGROUND
1  Stereometry vs. stereology.......
11  ASTM EI 12 standard.......
111  Comparison procedure
1.1.2  Planimetrie procedure.
1.1.3  Intercept procedure....

2 Tessellations......cccccoovennnnennes
21 Point process.........ccoeeeeee.
2.2 VOron0i teSSEHAtIONS.......coveiireirciire e
3 Planarsections of porous media
31 Wicksell's corpuscle problem........cociiiiiiiieee e 10

4 Acquiring the digitalimage of internal StrUCTUre..........ccoceiveviiiiiieiic e 12
4.1 X-ray computed tomography........cccoeereeeene 12

5 Image analysiS.....cccooenneniiiiiincnn e 13
5.1 Thresholding RPN 13
5.2 Contrast modifications.............. e 13
5.3 Edge detection........ccccvveiennieicninnne .. 13
14

15

15

16

5.4 Binary mathematical morphology........cccc.ccoveunee.
541  EFOSION...cioiiiciiiceee s
5.4.2 Dilation......cccocoeivnnnnee
5.4.3  Opening and closing........
5.4.4  Euclidean diStanCe Map......ccoccoeierrieneiinernerie e
545  SKeletoniZation. ...

55 Greyscale mathematical morphology
5.5.1 Watershed segmentation...........ccooereieneiineneieseeseee e

EXPERIMENTAL ..ot e
6  Materials
T IMEENOUS. ..o

71  Computed X-ray microlomography......ccccooereiiiiinienieieeeese e
711 Instrumentation .
7.1.2  Sample preparation. ... e
7.1.3  SCAN PATAMETEIS. ...eiieiieiiiieiiei ettt
7.1.4  Slices reconstruction........c.c.cooccevrerrene.

7.1.5  Optional reconstruction parameters

7.2 Structural analysis - CTAn software.........

7.21 Region and volume 0f iNterest.........cooiiiniiiiineiic e

2



722  ThreSholdiNg......coviiiee e 24

7.3 Structural analysis .25
7.4 Structural analysis - tessellation approach..........cccoeeveinicicenenncine,
74.1 Raw image pre-processing........cccoceeerereane

7.4.2  Tessellation computation
75  Model of 3D structure..............
8 ReSUItS and diSCUSSION......cevirereiiiireeiresre e
81  CT vs. Voronoi teSSellation........cccovieiiniiiinsccenceensee e
8.2  Acoustic properties ofthe foams
8.3  Other possibilities of VVoronoi tessellation approach
8.3.1  Poresize estimation in Pastry......c.ccoeoeveiereneieneieseee s
8.3.2  Pore size estimation in resin/metal sintered composites
8.3.3  Grain size estimation in resin/metal sintered composites............... 40
CONTRIBUTION TO SCIENCE.......cccotiiiiiiiititett ettt
USED SYMBOLS AND ACRONYMS
LIST OF FIGURES
LIST OF TABLES. ...ttt
REFERENCES..........ccoooinniniinen.
LIST OF PUBLICATIONS
CURRICULUM VITAE




