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Abstract. Bone age assessment on hand radiographs is a costly and
time consuming task in radiology. Recently, an automatic approach com-
bining content-based image retrieval and support vector machines (SVM)
has been developed. In this paper, we we apply support vector regression
(SVR) as a novel method, yielding a gain in performance. Our methods
are designed to cope with the age range 0-18 years as compared to the
age range 2-17 of the commercial product BoneXpert. On a standard
data set from University of South Carolina, our approaches reach a root-
mean-square error of 0.95 and 0.80 years for SVM and SVR, respectively.
This is slightly below the performance of the commercial product using
an active shape approach.

1 Introduction

Bone age assessment (BAA) is a frequently and time consuming method for
growth disturbances determination in the human body. Usually this task is done
manually by radiologists on hand radiographs, requiring domain knowledge and
experience [1, 2]. Previous work on BAA [3, 4, 5] presented first approaches in
automation of this process with content-based image retrieval (CBIR) methods.
In [4, 5] new results have been published by combining a support vector machine
(SVM) for classification and cross-correlation similarity to a prototype image as
feature vector. Although this is a promising method the SVM needs to be
extended by multiclass adaption for BAA. The age is discretized in 30 classes
and the prediction is calculated by one-against-one voting.

In this work, we apply with support vector regression (SVR) [6, 7, 8] a re-
gression model as a novel approach that naturally supports multiclass problems.

2 Materials and methods

Fig. 1 illustrates the processing pipeline of our approach. At first, the epiphysal
centers are located on the radiographs. Then eROIs are extracted, and rotated
into a reference position. Cross correlation features are extracted. Classification
is done by SVM and SVR.
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2.1 Evaluation data

The standard data available for research is the USC hand atlas that is composed
of 1,097 images from different age classes, gender and ethnics [9]. In previ-
ous work an automatic approach for eROI extraction, presented by Fischer et
al. [10], has been used. However, the automatic method can suffer from arte-
fact, e.g. noise and misplacement, in the images. This leads to errors in feature
extraction and affects the classication performance. To avoid those errors, here
a semi-automatic approach for eROI extraction is used, where eROI location is
performed manually. To be comparable to [4, 5], the USC data has been re-
processed. In total, 14 available epiphyseal regions are used dismissing the five
regions close to the wrist. Fig. 2 shows the epiphysal centers and their corre-
sponding region numbers. eROIs are extracted and normalized with respect to
vertical alignment (rotation). Based on 512 × 512 pixel images, an eROI is of
size 60× 50. Hence, our experiments are based on 29,050 eROIs.

In [11], 15 images have been removed from USC data. This data is denoted
USC-15.

2.2 SVM and SVR

Prototypes for each class are determined and the cross-correlation function (CCF)
is used for feature extraction to represent similarities between the images [4, 5].
The resulting feature vectors include the gender of the patient and CCF val-
ues for each class and epiphyseal region. Data management is performed using
the Image Retrieval in Medical Applications (IRMA) framework (http://irma-
project.org).

To cope with the high number of classes, the one-against-one approach is
used as multi-class extension for SVM. Contrarly, the SVR inherently handles

Set epiphyseal

centers

Extract EROIs

Build CCF vectors

Train SVM Train SVR

Fig. 1. Integration of SVR into the processing pipeline.
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multi-class prediction. Given a training data set {(x1, y1), (x2, y2), ..., (xn, yn)}
of size n with corresponding target values, SVR tries to approximate a target
function f(x). This function has maximum deviation of ǫ from target values
yi in the training data. The parameter ǫ is critical and needs to be chosen
carefully. A too high ǫ might result in an arbitrarily bad approximation of the
target value function, where a too small ǫ leads to overfitting. Optimizing the
approximation with respect to a ǫ-intensive loss function results in a hyperplane
regression model. The ǫ-intensive loss function penalizes data points with higher
deviation than ǫ.

Like in SVM, this hyperplane is only affected by the support vectors, which
are those data points having a loss greater than 0 or lying directly on the ǫ-
border. The main difference to SVM is that the resulting hyperplane function
produces a continuous output, which can be interpreted as a soft class assign-
ment. Unlike SVM, the regression function is already multi-class capable, since
it approximates the target values, i.e. the class labels. For our method we use
the SVR library coming with libSVM, which is also used by [4, 5]. Further, the
ν-SVR method is used, since it indirectly controls ǫ via a parameter ν. This new
parameter trades off ǫ against the model complexity and individual error toler-
ances of the training data, also known as slack variables [7]. Since the regression
function is trained on the class labels, the output represents a class and needs
to be discretized, which is done by a mapping to discrete values. In this first
approach, the mapping is done by simple truncation of the SVR output.

Fig. 2. EROIs and corresponding region numbers.
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Table 1. SVM & SVR optimal parameters and regions.

Method C γ ν Regions

SVM 2048 0.0078125 0.5 2,6,11,13,15,18

SVR 128 0.003125 0.5 6,7,9,10,11,13,14,15,18

2.3 Evaluation

To produce comparable results SVM experiments done by [4, 5] were repeated
with reprocessed USC images. SVM and SVR were evaluated using five-fold
cross-validation. Class prototypes were chosen randomly from both datasets,
but fixed for all experiments. Optimal parameters for SVM and SVR were
determined using grid search and grid regression, respectively. The optimal
subsets of regions for SVM and SVR were analyzed by calculating experiments
on each possible subset of the 14 regions. The determined parameters and best
regions for both methods are shown in Tab. 1.

For all experiments, the mean error (ME) was computed

ME =
1

n
·
n∑

i=1

∣∣riest − rirad
∣∣ (1)

where n denotes the size of the dataset, rest and rrad denote the estimated age
and the radiologist reading respectively.

3 Results

The recomputation of the experiments done by [4, 5] with semi-automatic feature
extraction can be found in Tab. 2, where the same data set and SVM parameters
were used here. Although we used a different processing pipeline, resulting in
different EROIs, the results are very similiar. So we can conclude that the semi-
automatic approach shows the same performance as the automatic method. For
all other experiments on the USC atlas, new optimal parameters and subsets
were used, resulting in slightly deviating results.

Comparing SVR to SVM (Tab. 3) it turns out that the mean error decreases
from 0.832 to 0.768 by 7% for the age range 0-18 years and drops even more
significantly from 0.798 to 0.692 by 13% in the age range 2-17 years. Comparing
with BoneXpert the RMS error decreases from 0.95 to 0.80 by 15%. The per-
centage of correctly classified hands is reduced from 35.42% to 32.52% (Tab. 4),

Age range (years) USC atlas USC atlas (new EROIs)

0− 18 0.832 0.835

2− 17 0.826 0.819

Table 2. Mean classification error in years, using the setup of [4, 5].
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Table 3. Mean error and standard deviation in years. RMS denotes the root mean
squared error.

Dataset Age range (years) SVM SVR BoneXpert [11]

USC 0− 18 0.832± 0.775 0.768± 0.657 −
2− 17 0.798± 0.658 0.692± 0.572 −

USC-15 2− 17 0.950 (RMS) 0.799 (RMS) 0.61 (RMS)

but the overall class distance is significantly lower. Most hands have a class
distance of at most two, which indicates an error of approximately one year.

4 Discussion

USC data has been re-processed, resulting in new training data. The perfor-
mance of SVM comparing the old and new USC dataset is stable and yields neg-
ligibly different results. So the semi-automatic and automatic approach show the
same performance. A reason for this might be that the standard USC data set
with carfeully selected images only sparsely contains radiographs with artefacts.
Probably this image set is not optimal for showing improvement by manual eROI
center location. Further experiments with additional BAA image sets including
noisy images from daily routine can result in further knowledge. Anyway the
SVM produces stable results and seems to be robust against small shifts in the
data.

With SVR a novel method was introduced and evaluated on USC data. It
turned out that this approach yields significantly better results than SVM, espe-
cially on the age range 2-17 years, but still does not yet reach the performance
of BoneXpert. A smarter class mapping from SVR output could even further
decrease the error rate. Another idea is the interpretation of BAA as natural
regression problem, avoiding detour over (artificial) age classes. Here, the SVR
can directly work on data with age readings as labels and can predict the age
without classification.

The fixed random prototype selection also offers potential for improvement.
Generation of prototypes by mean values or optimizied selection of prototype
images can yield in better results.

Class distance 0 1 2 3 4 5 6 7 8 9 10 ≥ 11

SVM hits(%) 35.42 42.33 14.35 5.18 1.27 0.54 0.54 0.18 0.00 0.00 0.00 0.18

← 92.1→ ← 7.9→
SVR hits(%) 32.52 46.23 15.53 3.36 1.09 0.73 0.09 0.27 0.09 0.00 0.00 0.09

← 94.28→ ← 5.72→

Table 4. Class distances of SVM & SVR in the range of 0−18 years on the USC data.
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Furthermore, the best region selection can be optimized. An option is train-
ing several SVM classifiers working on different region sets. Preprocessing of
data can then be used to assign each image to the most applicable classifier.

Anyway, comprehensive evaluation of hand radiograph data has shown that
BAA prediction in computer-aided diagnostics (CAD) offers promising results
for further investigations. In special, the suitability of this methods in practical
routine should be evaluated.
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11. Thodberg HH, Sävendahl L. Validation and reference values of automated bone
age determination for four ethnicities. Acad Radiol. 2010;17(11):1425–32.


	978-3-642-36480-8_Book_OnlinePDF.pdf
	Bildverarbeitungfür die Medizin 2013
	Programmkomitee
	Industrieaussteller und Sponsoren
	Preistr¨ager des BVM-Workshops 2012 in Berlin
	Vorwort
	Inhaltsverzeichnis
	Medical Image Computing for Translational Biomedical Research
	Surgical Imaging and Biophotonics
	Ray-Casting-Based Evaluation Framework for Needle Insertion Force Feedback Algorithms
	1 Introduction
	2 Methods
	2.1 Direct haptic volume rendering
	2.2 Evaluation method framework

	3 Results
	4 Discussion
	Acknowledgement.

	References

	4D-Planung von Nadelpfaden f¨ur Punktionseingriffe mit der Ray-Casting-Methode
	1 Einleitung
	2 Material und Methoden
	2.1 4D-Erweiterung der Planung
	2.2 Evaluation

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Navigierte ultraschallgef¨uhrte Leberpunktion mit integriertem EM Feldgenerator
	1 Einleitung
	2 Material und Methoden
	2.1 Markierung der Risikostrukturen (Zoning)
	2.2 Navigation
	2.3 Evaluation

	3 Ergebnisse
	4 Diskussion
	Danksagung.

	Literaturverzeichnis

	GPU-Accelerated Time-of-Flight Super-Resolution for Image-Guided Surgery
	1 Introduction
	2 Materials and methods
	2.1 Maximum a posteriori super-resolution
	2.2 L-BFGS optimizer
	2.3 Experiments

	3 Results
	4 Discussion
	Acknowledgement.

	References

	Calibration of a Camera-Based GuidanceSolution for Orthopedic and Trauma Surgery
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	References

	Optimized Cortical Subdivision for Classification of Alzheimer’s Disease With Cortical Thickness
	1 Introduction
	2 Materials and methods
	2.1 Image data and preprocessing
	2.2 Feature selection and classification

	3 Results
	4 Discussion
	References

	Quantifying Differences Between Primary Cortical Areas in Humans Based on Laminar Profiles in In-Vivo MRI Data
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	References

	Classification of Benign and Malignant DCE-MRI Breast Tumors by Analyzing the Most Suspect Region
	1 Introduction
	2 Material and methods
	2.1 Tumor data
	2.2 Methods
	Step 1: Extraction of the most suspect region of each tumor.
	Step 2: Data enrichment and classifier learning.

	3 Results
	4 Discussion
	Acknowledgement.

	References

	Quantification of Changes in Language-Related Brain Areas in Autism Spectrum Disorders Using Large-Scale Network Analysis
	1 Introduction
	2 Materials and methods
	2.1 Data acquisition
	2.2 Preprocessing and network construction
	2.3 Assessment of subject specific nodal centralities

	3 Results
	4 Discussion
	References

	Personalisierte Modellierung der Progressionprim¨arer Hirntumoren als Optimierungsproblemmit Differentialgleichungsnebenbedingung
	1 Einleitung
	2 Material und Methoden
	2.1 Direktes Problem
	2.2 Inverses Problem
	2.3 Modellparameter

	3 Ergebnisse
	4 Diskussion
	Danksagung.
	Literaturverzeichnis

	Segmentierung der lumbalen Bandscheiben in MRT-Bilddaten
	1 Einleitung
	2 Gew¨ahlte Segmentierungsmethode
	2.1 Horizontale Symmetrietransformation zur Positionsbestimmung der Wirbels¨aule
	2.2 Lokalisierung der Bandscheiben
	2.3 Ermittlung der Bandscheibenkontur

	3 Ergebnisse
	4 Diskussion und Res¨umee
	Literaturverzeichnis

	Ein kubusbasierter Ansatz zur Segmentierung von Wirbeln in MRT-Aufnahmen
	1 Einleitung
	2 Material und Methoden
	3 Ergebnisse
	4 Diskussion
	Danksagung.

	Literaturverzeichnis

	Computer-Assisted Analysis of Annuloplasty Rings
	1 Introduction
	2 Material and methods
	2.1 Mitral annulus modeling
	2.2 Mitral annulus analyze

	3 Results
	4 Discussion
	Acknowledgement.

	References

	Texture-Based Detection of Myositis in Ultrasonographies
	1 Introduction
	2 Materials and methods
	2.1 Feature extraction
	2.2 Classification

	3 Results
	4 Discussion
	References

	Segmentierung von Kolonpolypen inNBI-Bildmaterial mittels gaborfilterbasiertenMultikanal-Level-Sets
	1 Einleitung
	2 Material und Methoden
	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Greedy Projection Access Order for SART Simultaneous Algebraic Reconstruction Technique
	1 Introduction
	2 Materials and methods
	2.1 SART
	2.3 XCAT phantom and CT-scanner setting
	2.4 Evaluation
	2.5 Simulation

	3 Results
	4 Discussion
	References

	ROI Selection for RemotePhotoplethysmography
	1 Introduction
	2 Materials and methods
	2.1 Measurement setup
	2.2 Mapping the signal quality
	2.3 Comparison of ROIs

	3 Results
	4 Discussion
	References

	Scaling Calibration in the ATRACT Algorithm
	1 Introduction
	2 Materials and methods
	2.1 ATRACT algorithm
	2.2 Scaling correction in ATRACT
	2.3 Experiment setup

	3 Results
	4 Discussion
	References

	Improvement of an Active Surface Model by Adaptive External Forces
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	Acknowledgement
	References

	Assisting the Machine
	1 Introduction
	2 Materials and methods
	2.1 Automated tracking
	2.2 Data model
	2.3 User interface
	2.4 Tracking modes
	2.5 Experiments

	3 Results
	4 Discussion
	Acknowledgement
	References

	Co-Registration of Intra-Operative Photographs and Pre-Operative MR Images
	1 Introduction
	2 Materials and methods
	2.1 Sulci classification on MRI data
	2.2 Generation of annotated cortex photographs
	2.3 Registration of photograph and cortex geometry

	3 Results
	4 Discussion
	References

	Depth-Layer-Based Patient Motion Compensation for the Overlay of 3D Volumes
onto X-Ray Sequences
	1 Introduction
	2 Materials and methods
	2.1 Depth layer generation
	2.2 2D/3D matching and 2D+ reconstruction
	2.3 Tracking and motion estimation

	3 Results
	3.1 Point-based simulation experiment (quantitative)
	3.2 Preliminary tracking-based experiment (qualitative)

	4 Discussion
	References

	4D-MRT-basierte Simulation der Lungenbewegung in statischen CT-Daten
	1 Einleitung
	2 Material und Methoden
	2.1 Modellgenerierung
	2.2 Modell¨ubertragung
	2.3 Evaluation

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Image-Based Palpation Simulation With Soft Tissue Deformations Using Chainmail on the GPU
	1 Introduction
	2 Methods and Materials
	2.1 Palpation Simulation
	2.2 Visualization of Deformations

	3 Results
	4 Discussion
	Acknowledgement
	References

	Simulation mammographischer
Brustkompression zur Generierung von MRT-Projektionsbildern
	1 Einleitung
	2 Methoden
	2.1 Vorverarbeitung
	2.2 Bestimmung der zu registrierenden Oberfl¨achen
	2.3 Approximation der Deformation
	2.4 Projektionssimulation
	2.5 Korrektur der Ausrichtung
	2.6 Evaluation

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Automated Image Processing to Quantify Cell Migration
	1 Introduction
	2 Material and methods
	2.1 Experimental setup
	2.2 Image data
	2.3 Estimation of ROI
	2.4 Cell segmentation and quantitative analysis

	3 Results and discussion
	4 Conclusion
	References

	Impact of Segmentation in Quantitative Computed Tomography
	A Simulation Study
	1 Introduction
	2 Materials and methods
	2.1 Simulation of image acquisition
	2.2 Estimation of cortical thickness and BMD
	2.3 Simulation parameters

	3 Results
	3.1 Variation of cortical thickness
	3.2 Variation of cortical BMD

	4 Discussion
	References

	Bone Age Assessment Using Support Vector Machine Regression
	1 Introduction
	2 Materials and methods
	2.1 Evaluation data
	2.2 SVM and SVR
	2.3 Evaluation

	3 Results
	4 Discussion
	References

	Using the Monogenic Signal for Cell-Background Classification in Bright-Field Microscope Images
	1 Introduction
	2 Materials and methods
	2.1 Transport of intensity equation
	2.2 Monogenic signal
	2.3 Learning
	2.4 Materials

	3 Results
	4 Conclusion and discussion
	Acknowledgement
	References

	Bildgebende Charakterisierung und Quantifizierung der Vaskulogenese bei Arthritis
	1 Einleitung
	2 Material und Methoden
	2.1 Initiale Segmentierung der Gef¨aße
	2.2 Segmentierung der Knochen
	2.3 Segmentierung des Weichteilgewebes
	2.4 Segmentierung des Kniegelenkspaltes (KGS)
	2.5 Segmentierung der Gef¨aße
	2.6 Berechnung der quantitativen Parameter

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Towards Fully Automated Tracking of Carotid and Vertebral Arteries in CT Angiography
	1 Introduction
	2 Materials and methods
	2.1 Preprocessing
	2.2 Seed point generation
	2.3 3D vessel tracking

	3 Results
	4 Discussion and conclusion
	References

	Qualitative Evaluation of Feature Lines on Anatomical Surfaces
	1 Introduction
	2 Materials and method
	2.1 Ridges and valleys
	2.2 Suggestive contours
	2.3 Apparent ridges
	2.4 Photic extremum lines
	2.5 Evaluation

	3 Result
	4 Discussion
	References

	Bestimmung der Lage der Papilla Duodeni Major im Bild eines Duodenoskops
	1 Einleitung
	2 Material und Methoden
	2.1 Detektion von Papille und Papilleneingang
	2.2 Kriterien zur Beurteilung der Detektion

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Object-Based Boundary Properties
	1 Introduction
	2 Measuring continuity and strength
	2.1 Border continuity in an image partition
	2.2 Border strength as significance measure

	3 Results
	4 Conclusion and future work
	References

	Merkmalsverfolgung fur ¨die Panoramaendoskopie
	1 Einleitung
	2 Material und Methoden
	3 Ergebnisse
	4 Diskussion
	5 Fazit
	Literaturverzeichnis

	Konturverfeinerung ¨uber Fourierdeskriptoren
	1 Einleitung
	2 Material und Methoden
	2.1 Bildgebung und verwendete Materialien
	2.2 G¨utefunktion
	2.3 Methoden zur Konturverfeinerung
	2.4 Evaluierung und Optimierung

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Automated Co-Analysis of MALDI and H&E Images of Retinal Tissue for an Improved Spatial MALDI Resolution
	1 Introduction
	2 Materials
	3 Methods
	4 Results
	5 Discussion
	Acknowledgement
	References

	Fusion von Szintigrafie und CT f¨ur die Schilddr¨usendiagnostik
	1 Einleitung
	2 Material und Methoden
	2.1 Bildvorverarbeitung, Segmentation und 3D-Rekonstruktion der CT-Bilddaten
	2.2 Bildvorverarbeitung und Segmentation der Szintigramme
	2.3 Datenfusion

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Iterative CT Reconstruction Using urvelet-Based Regularization
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	References

	Simulationsgest¨utzte Operationsplanung bei angeborenen Herzfehlern
	1 Einleitung
	2 Material und Methoden
	2.1 Zuordnung von Ausgangsformen vor der Simulation
	2.2 Relaxation der k¨unstlichen Ausgangsform w¨ahrend derSimulation

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Structure-Enhanced Visualization for Manual Registration in Fluoroscopy
	1 Introduction
	2 Materials and methods
	2.1 Structure selection
	2.2 Color scheme
	2.3 Evaluation method

	3 Results
	4 Discussion
	Acknowledgement
	References

	Dynamic Heart Valve Cusp Bending Deformation Analysis
	1 Introduction
	2 Materials and methods
	2.1 High speed video recordings of heart valves
	2.2 Extraction of the bending deformation
	2.3 Determination of fluttering characteristics

	3 Results
	4 Discussion
	References

	3D Lung Surface Analysis Towards Segmentation of Pleural Thickenings
	1 Introduction
	2 Materials and methods
	2.1 Normal vector analysis of lung surface
	2.2 Second derivate analysis with parameterization of surface
	2.3 Curvature scale space
	2.4 Segmentation of thickenings

	3 Results
	4 Discussion
	References

	Verfahren zur Referenzmodellerstellung fur ¨die Evaluierung CT-basierter Segmentierung des Kortikalis-Spongiosa- ¨Uberganges im Femur
	1 Einleitung
	2 Material und Methoden
	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	Untersuchung der Normalverteilungsannahme bei der statistischen Formmodellierung
	1 Einleitung
	2 Material und Methoden
	2.1 Statistische Formmodelle (SFM)
	2.2 Multivariate Normalverteilung
	2.3 Testmethoden
	2.4 Experimente

	3 Ergebnisse
	4 Diskussion
	Danksagung
	Literaturverzeichnis

	Robust Feature for Transcranial SonographyImage Classification Using Rotation-InvariantGabor Filter
	1 Introduction
	2 Methods
	2.1 Conventional gabor filter bank
	2.2 Rotation-invariant gabor filter design
	2.3 Robust feature extraction

	3 Method of evaluation
	4 Experimental results
	5 Conclusions
	References

	Automatic Histogram-Based Initialization of K-Means Clustering in CT
	1 Introduction
	2 Materials and methods
	2.1 Algorithm
	2.2 Experiments

	3 Results
	3.1 Analysis of segmentation result
	3.2 Analysis of proximity of starting points to ground truth

	4 Discussion
	References

	Extraction of Partial Skeletons for Semi-Automatic Segmentation of Cortical Structures
	1 Introduction
	2 Materials and methods
	3 Results
	4 Discussion
	Acknowledgement
	References

	Automatic Conjunctival Provocation Test Using Hough Transform of Extended Canny Edge Maps
	1 Introduction
	2 Materials and methods
	2.1 CPT protocol
	2.2 Image acquistion
	2.3 Image processing
	2.4 Evaluation study

	3 Results
	4 Discussion
	References

	3D-Segmentierungskorrektur unter Ber¨ucksichtigung von Bildinformationen fur ¨die effiziente und objektive Erfassung pleuraler Verdickungen
	1 Einleitung
	2 Material und Methoden
	2.1 Live-Wire-Werkzeug
	2.2 Laplacian Framework
	2.3 3D-Ausbreitung
	2.4 Gef¨uhrte Navigation
	2.5 Ausbeulwerkzeug
	2.6 Implementierung
	2.7 Statistische Auswertung

	3 Ergebnisse
	4 Diskussion
	Literaturverzeichnis

	MITK-US: Echtzeitverarbeitung von Ultraschallbildern in MITK
	1 Einleitung
	2 Methoden
	2.1 Das Modul MITK-US
	2.2 Das Modul MITK-USUI
	2.3 Das Plugin org.mitk.gui.qt.ultrasound

	3 Ergebnisse
	4 Diskussion
	Danksagung.
	Literaturverzeichnis

	Segmentation of Heterochromatin Foci Using a 3D Spherical Harmonics Intensity Model
	1 Introduction
	2 Materials and methods
	2.1 Spherical harmonics expansion
	2.2 3D parametric intensity model
	2.3 Automatic 3D foci segmentation

	3 Results
	4 Discussion
	Acknowledgement.
	References

	Automatic Detection of Osteolytic Lesions in Rat Femur With Bone Metastases
	1 Introduction
	2 Material and methods
	2.1 Experimental rat model data
	2.2 Healthy model segmentation
	2.3 Registration of healthy model and modified bone
	2.4 Gray value based decision

	3 Results
	4 Discussion
	References

	A Generic Approach to Organ Detection Using 3D Haar-Like Features
	1 Introduction
	2 Methods
	2.1 Bootstrapped learning process
	2.2 Adjusting the ROI
	2.3 New feature type
	2.4 Detection
	2.5 Multi-organ detection
	2.6 Experimental setup
	Adjusting the ROI on MRI.
	Multi-organ detection.

	3 Results
	3.1 New feature type
	Multi-organ detection.

	4 Discussion
	References

	Mobile Detektion viraler Pathogene durch echtzeitf¨ahige GPGPU-Fuzzy-Segmentierung
	1 Einleitung
	2 Material und Methoden
	2.1 Fuzzy-Detektor
	2.2 Experimenteller Aufbau und Mobile Echtzeit-Analyse

	3 Ergebnisse
	4 Diskussion
	Danksagung
	Literaturverzeichnis

	Towards Deformable Shape Modeling of the Left Atrium Using Non-Rigid Coherent Point Drift Registration
	1 Introduction
	2 Materials and methods
	2.1 Non-rigid point cloud registration using CPD
	2.2 Deformable shape model generation

	3 Results
	4 Discussion
	Acknowledgement
	References

	Convolution-Based Truncation Correction for C-Arm CT Using Scattered Radiation
	1 Introduction
	2 Materials and methods
	2.1 Edge detection
	2.2 Scatter convolution

	3 Results
	4 Discussion
	References

	Hyperelastic Susceptibility Artifact Correction of DTI in SPM
	1 Introduction
	2 Materials and methods
	2.1 Data acquisition
	2.2 Hyperelastic susceptibility correction of echo-planar MRI
	2.3 Susceptibility artifact correction pipeline for DTI in the SPM batch mode
	2.4 Comparison of susceptibility artifact correction methods

	3 Results
	4 Discussion
	References

	Simulation und Evaluation tiefenbildgebender Verfahren zur Pr¨adiktion atmungsbedingter Organ- und Tumorbewegungen
	1 Einleitung
	2 Material und Methoden
	2.1 Framework zur surrogatbasierten Bewegungsvorhersage
	2.2 Simulation der Tiefenbildgebung
	2.3 Bilddaten und Experimente

	3 Ergebnisse
	4 Diskussion
	Danksagung
	Literaturverzeichnis

	Total Variation Regularization in Digital Breast Tomosynthesis
	1 Introduction
	2 Materials and methods
	2.1 Reconstruction method
	2.2 Automatic Landolt ring detection

	3 Results
	4 Discussion
	Acknowledgement.
	References

	Freehand Tomographic Nuclear Imaging Using Tracked High-Energy Gamma Probes
	1 Introduction
	2 Materials and methods
	2.1 Freehand imaging with high-energy gamma probes
	2.2 System description
	2.3 Experiments

	3 Results
	4 Discussion
	Acknowledgement.
	References

	Kategorisierung der Beitr¨age
	Autorenverzeichnis
	Stichwortverzeichnis





