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BBeaeHue

N3BecCTHble
MECTOHAXOXAeHUA
rnyboKoBOAHbIX KOPaanoB

'y L

[nybokoBoAHbIE KOpanbl



BBeaeHue

KomnbroTepHo-Tomorpaduyeckoe
31 nsobpaxkeHne obpasua
30HAMPOBAHMA KOPANIoB




Mopdonornyeckme xapaktepmucTmKku Kopasnna

(c) (d)
(a) Tonwmna BetoK; (b) Yron mexay setkamu; (c) Yron
oTHocuTenbHo ocu QY; (d) AnameTp chepbl Ha KOHLAX BETOK;



on pejeneHne CKeJsieta KOpadJijid

(a) MonepeyHoe (b) MHokecTBO TOuek (c) Ckenet Kopanna Ha
ceyeHWe oAHOro  CKeneta BAO/Nb OAHOTO  OAHOM CEFrMEHTE
CermeHTa Kopanna cCermeHTa



[loCcTaHOBKaA 33a434U

* PeannsoBaTb ABa 13 CYLWECTBYIOLWUX aATOPUTMOB
PEKOHCTPYKLMWN CKeNleTa Ha YPOBHE NCKYCCTBA:

— Anroputm no PpumaHy
— Anroputm no KOpengnHu

* [Mpuncnocobutb anropuTmbl K pabote Haa Kopaanamu

* [lpoTecTupoBaTb a/ITOPUTMbI M CPABHUTb Pe3YNbTaTbl
PEKOHCTPYKLMNN CKENETOB



[TpOEKT — KOHTEKCT paboThl

* COBMECTHbIN MPOEKT
— UeHTp mopckon skonormn MARUM, Bremen
— UHctuTyT Konrad Zuse Institute, Berlin

[TporpamMmHbIV NPOAYKT ZIBAmir_a o

rum

Cente f M ental Scien
DFG Res hC t Cl t of Exc ll

Unive ty of Breme www.ma m.d




Pe3ynbratbl pabotbl (KOpenanHum)




Pe3ynbratbl pabotbl (KOpenanHum)

PaccrosHue (B munnumetpax)
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<o+ PaccTosiHMe oT aI'II'IpOKCMMMPOBaHHOﬁ TOYKU A0 FeOMeTpW—IeCKOﬁ MeanaHbl

-- -+ CpegHee pacCcTOAHWE O TOUYKM CKesleTa A0 CTeH Kopasna

TouKa Ha cKenerte




OTcnexunBaHue c AepesomMm NONCKa HECKO/IbKUX TUMNOTE3

nextStepMHT ()
{
for each(leaf in the search tree)
{
create possible predictions for the leaf;
append the predictions to the search tree;
}
}
pruneSearchTree()
{
d v @ @ 9 . for each(leaf of the search tree)
(17%) (2%) (3%) (4*)  pl5%) (6*)
I?'t+.'% Bt+3 pt+3 |3t+3 pt+3 Bt—_? {
calculate the sum of the scores along the path from the
root to the leaf;
remember the path with the maximal sum;
}

select the child of the root node which lies on that path;
append that child node to the skeleton;

extract the subtree starting from that child node;

replace the search tree with the extracted subtree;




OTcnexnBaHue C AepeBom NoONCKka HECKOJIbKUX TUMNOTE3
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OTcnexnBaHue C AepeBom NoONCKka HECKOJIbKUX TUMNOTE3
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OTcnexnBaHue C AepeBom NoONCKka HECKOJIbKUX TUMNOTE3
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OTcnexnBaHue C AepeBom NoONCKka HECKOJIbKUX TUMNOTE3
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OTcnexnBaHue C AepeBom NoONCKka HECKOJIbKUX TUMNOTE3
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OTcnexnBaHue C AepeBom NoONCKka HECKOJIbKUX TUMNOTE3
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3aKa4vYeHue

* PeannsoBaHbl gBa moAynAa B NpOrpammHOM NPOAYKTE
ZIBAmira

e ANTOpUTMbl USMEHEHbI M NPUCNOCODBNEHDbI K KOpaniam,
coZepKalliye nosble YacTu € pa3HbIMUK pPagnycamu.

o Anroputm ®PprmaHa pacxogmaca npu pabore ¢ NosbiMu
Kopannamu

* Anroputm HOpenamHmn pabortocnocobeH, u npu pabote ¢
NONbIMU KOPan/laMu AAET XOPOLLUNE pe3ynbTaThl

e Anroputm HOpenanHu 6bia HaZOMNO/IHEH C BO3MOXHOCTbIO
OTC/NIEXKMBATb C MOUCKOM HECKOJIbKMX FTMMoTe3, YTO NO3BO/IAET
aBTOMaTUYeCKM 0OHapyXKMBaTb Pa3BeTBAEHUA B KOpasie



Peannsauuna anroputma ®pmmaHa

Intensity
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| | 1 |

-1.00 -0.50 -0.00 0.50 1.00
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[lonepeyHoe [paduK npodpuns Ob6BbEMHbBIN

ceyeHune NHTEHCMBHOCTU MOAE/N: PEHAEPUHT
NCKYCCTBEHHOTO Y MCKYCCTBEHHOTIO
NONHOro Kopanna p(d*r) = Y NOIHOTrO Kopanna

(d2)Z + 17
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Peannsauuna anroputma ®pmmaHa

HxComputeModule

JAN

HxTrackVessel

+update() : void
+compute() : void

VesselTracker

+stepTrack() : void

VesselModel

+fit() : void




Peannsaumna anroputma KOpenamnHu




Peannsaumna anroputma KOpenamnHu

HxComputeModule

|

HxRANSACTracker

CylinderTemplate

+update() : void
+compute() : void
+nextStepMHT() : void

“““ +fit() : void
+extractCylinder() : void




Pe3ynbTaTbl pabotbl (PprmaH)
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PaboTa dJIToPUTMa OTCNEKXNBAHUA MO deMN\aHy Ha/l, CUHTETUHECKUMU NONHBIMN KOPanjlamMmu



Center for Marine Environmental Sciences

AKTya/IbHOCTb paboThl prarum

DFG Research Center - Cluster of Excellence
) University of Bremen  www.marum.de
To whom it may Concern

Stefan Bojarovski's work was embedded within a cooperation between MARUM — Center for Marine
Environmental Sciences and ZIB — Zuse Institute Berlin. The main goal of the cooperation is an improved
understanding of cold-water coral reefs, an important deep-marine ecosystem along the European
continental margin, and their evolution through time by advanced computed tomography (CT) analysis.
Thereby, the analysis of CT-scanned cold-water coral reef sediment cores focuses on the development of (i)
a high-quality, three-dimensional coral clast segmentation and parameterisation, (ii) a growth direction
analysis of individual corals, and (iii) a coral species and growth form analysis by supervised classification
algorithms.

The master thesis of Stefan Robust tracking-based skeleton reconstruction of cold-water corals from
computer tomography imaoges concentrated on an algorithm to reconstruct the coral skeleton, which
provides partly the basis for the above mentioned targets, especially target ii and iii. His results will
contribute to a joined proposal of the above mentioned institutes to develop and apply this new
methodology. | am very grateful for Stefan’s work and wish him all the best for his future.

Kind regards,

M?" Tl

Jurgen Titschack]
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ObHapy*KMBaHMe pa3BeTBAEHUN

KﬂaCTepMBaLI,MFI KOOPAOUHAT TOYEK B JINCTAX AepeBa.

Ix; —x; |

* CTpouTca CMMMETPMYHaA MaTpuLa Sz] — sz — 6_ r;+7]

* BblnonHaetcAa CreKTpaJibHOEe pa3/s1oKeHNneE MaTpuLbl Jlannacca

L=ID—S§ .raemarpuua Dzz — Zj Sij

* [lnAa Kaxkaoro Knacrepa Bbl6|/lpaI-OTCFI JINCTA C MAaKCUMaA/IbHOM OoueHKH

* Ecnu pacctoaHma mexkay HUmm 6onblie Yem TeKyLLLero paguyca Kopanna,
TOraga NPou3oLLIOo pa3BeTBAeHNe



