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Profile

lam an enthusiasticinter-disciplinary researcherwith a strong drive to solve fundamental problems in artificial intelligence,
computer vision, and medical image analysis. In the past and present | have been able to pursue my ambitions with a
fortunate position between the academic fields of mathematics and engineering on the one hand and industry and the
medical clinic on the other hand. My current research line is on machine learning using Lie group theory and principles
from visual psychology (see e.g. [13, 2]).

Employment History

De Rondom 70, 5612 AP, Eindhoven,

the Netherlands

POSTDOC RESEARCHER Sept. 2016 - Present

+ Postdoc: in the ERC-StG "Lie Analysis” project of dr.ir. Remco Duits at the dept. of Applied Mathematics and Computer Science.

« Tasks: Develop machine learning and image analysis algorithms for medical images using geometric mathematical techniques
Special focus on the analysis, tracking and segmentation of curvilinear structures (lines, vessels, neurons) in 2D and 3Ddata - Author
and co-author papers in computer vision, medical/mathematical image analysis, and applied math journals - Supervising PhD
students - Teaching (graduate and undergraduate level Applied Mathematics and Computer Science).

Eindhoven University of Technology (Mathematics and Computer Science)

Mauritskade 35, 2514HD, the Hague,
the Netherlands
RESEARCH ENGINEER Jan. 2013 - Sept. 2016
+ Research Engineer + PhD: This work was conducted in combination with a PhD at Eindhoven University of Technology.
« Tasks: Quantify and improve image quality of EasyScan (SLO fundus camera) images - Data processing (from raw data to images) -
Quantification of camera properties (e.g. the field curvature of lenses) - Investigate automated referral systems - Software testing.

i-Optics BV (EasyScan BV)

De Rondom 70, 5612 AP, Eindhoven,
the Netherlands

PHD CANDIDATE Jan. 2013 - Sept. 2016
+ Tasks: See education.

Eindhoven University of Technology (Biomedical Engineering)

De Rondom 70, 5612 AP, Eindhoven,

the Netherlands
ASSISTENT RESEARCHER Sept. 2012 - Dec. 2012
« Tasks: Supervising students - Managing and organizing code - Research

Eindhoven University of Technology (Biomedical Engineering)

Education

PhD (Cum Laude) - Medical Image Analysis
Biomedical Engineering (Eindhoven University of Technology)

Eindhoven, the Netherlands

Jan. 2013 - Jan. 2017
« Title: Retinal Image Analysis using Sub-Riemannian Geometry in SE(2). attos://erikbekkers.bitbucket.io/data/odf/Bekkers PhD Thesis Compressed.od
« Promotor/copromotor: Prof.dr.ir. Bart ter Haar Romeny/dr.ir. Remco Duits.
+ Topic: Development of new mathematical techniques for automated retinal image analysis.
+ Mathematical tools used: Differential geometry - Lie group theory - Variational calculus - PDE’s - Numerical methods.
+ Image analysis problems: Vessel tracking - Object recognition - Segmentation - Curvature analysis - Biomarkers.
« Mainresults: Anew method for curvature penalized shortest path computation - Anew fastand robust method for object detection
based on orientation patterns - New clinical biomarkers for diabetes and hypertension based on vessel curvature analysis.

MSc - Biomedical Engineering (Eindhoven University of Technology) Eindhoven, the Netherlands
Sept. 2009 - Sept. 2012

« Thesis (9 months): A new vessel tracking method based on orientation scores - Conducted at the Biomedical Image Analysis lab
(prof.dr.ir. Bart ter Haar Romeny) and at University Eye Clinic Maastricht (dr. Tos Berendschot)

« Internship (6 months): 3D Deformation recovery of a collapsed pig lung from CT data of multiple time phases - Conducted at Osaka
University (Japan), Medical Imaging lab (prof. Yoshinobu Sato)

« Internship (3 months): Accuracy estimation of stereotactic frame registration by simulated MR volumes - Conducted at Philips
Research, High-Tech Campus Eindhoven

+ Specialization: Additional specialization in medical image analysis with courses on the physics behind imaging modalities, image
analysis, pattern recognition, and differential geometry. Training in Matlab and Mathematica.
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BSc - Biomedical Engineering (Eindhoven University of Technology) Eindhoven, the Netherlands

Sept 2006 - Sept. 2009

+ Education: Followed a broad engineering curriculum including mathematics (linear algebra, (vector) calculus, statistics), physics

(optics, electromagnetism, mechanical dynamics, thermodynamics), chemistry (organic chemistry, material science), electrical engi-
neering, programming skills (Python, Matlab, Mathematica) and the basics of medical sciences.

Propreadeutic - Mechanical Engineering (Eindhoven University of Technology) Eindhoven, the Netherlands
Sept 2005 - Sept. 2006

Prizes and Awards

+ Young Scientist Award awarded by the Medical Image Computing and Computer Assisted Interventions (MICCAI) society in 2018.
« Philips Impact Award awarded at the international conference on Medical Imaging with Deep Learning (MIDL) 2018.

« Nominated for TU/e best Ph.D. Thesis Award 2018.

+ Cum Laude for my Ph.D. thesis.

Extracurricular Activity

« Research visits: 2019 (March) - Institut Henri Poincaré, Paris, France. One month planned research visit on invitation of Gabriel
Peyre - 2018 - ICTEAM research institute, Université Catholique Louvain, Belgium. Half a week research visit on invitation of
prof. Pierre-Antoine Absil - 2018 - Computational Data Analysis Lab, Universitidt Bremen, Germany. One week research visit on
invitation of Prof. Dr. Emily King and Rafaél Reisenhofer - 2017 - Université Paris Dauphine, CNRS, Paris, France. Spent one week
in the lab of Laurent Cohen. The visit resulted in the journal paper [2].

+ Conferences: MICCAI 201¢ (Young Scientist Award, oral - 4% accept rate) - MIDL 201€ (poster - Philips Impact Award) - NMC 2018
(oral+poster) - MIA2017 (poster) - SSVM 2017 (poster) - GAMM 2016 (invited oral) - MICCAI 2015 (3x workshop poster presen-
tation) - SSVM 2015 (poster) - EMMCVPR 201E (oral) - MICCAI 2014 (poster) - ICIAR 2014 (oral).

- Department Council: Secretary of the department council for the department of Mathematics and Computer Science (TU/e). The
department council is the department’s co-determination body in which its members discuss the general state of affairs within the
department with the departmental board, produce proposals and make viewpoints heard.

+ Organization of workshops and symposia: 3-day "International Workshop on Geometry, PDE’s and Lie Groups in Image Analysis”
together with Remco Duits, Andrea Fuster and Yuri Sachkov - The annual medical imaging symposium for PhD students (MISP) in
2016 (Attended previous editions).

+ Summer schools: 3rd Biomedical Image Analysis Summer School (Paris 2015) - NFBIA Summer School on Medical Image Analysis
(Nijmegen,2015) - International Summer Schoolon Brain-inspired Computer Vision (Shenyang, China, 2012 &2013) - ASCllcourse
”Advanced pattern Recognition” in 2013.

+ NVPHBV: Active member of the dutch association for pattern recognition and image analysis (NVPHBV) since 2013.

- Student supervision: In the past and present | have supervised multiple BSc and MSc students/interns at Eindhoven University of
Technology and previously also at i-Optics BV.

Research Interests and Hobbies

+ Research Interests: Machine learning - Differential geometry - Variational methods - Visual perception - Medical imaging.
+ Hobbies: Listening to and making music (http://www.horsefashionmusic.nl) - Yoga - Board games.

Language and Skills

« Programming/scripting/writing languages: Wolfram Mathematica (expert) - Matlab (expert) - Latex (expert) - Python (ad-
vanced) - C++(advanced) - Linux (beginner)
- Language: Dutch (native) - English (fluent)
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