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9:30  Coffee and Tea 
9:45  Welcome and introduction by the chairman 

Bart M. ter Haar Romeny 
Eindhoven University of Technology 

 
9:50  Keynote: Quantitative imaging biomarkers and imaging genetics in dementia 

research 

Wiro Niessen 
Erasmus MC University  Medical Center / Delft University of Technology 
 

10:50  Semi-automated detection of microvascular brain pathology 
Hugo J. Kuijf 
Image Sciences Institute, University Medical Center Utrecht 
 

11:15  Coffee and Tea break 
 

11:30  Learning receptive fields 
Bart M. ter Haar Romeny 
Eindhoven University of Technology / Northeastern University, Shenyang, China 
 

11:55  Learning discriminative features for tissue classification with the restricted 

Boltzmann machine 

Gijs van Tulder, Marleen de Bruijne 

Biomedical Imaging Group Rotterdam, Erasmus MC University Medical Center 

 
12:20  Lunch 

 
13:45  Ledenvergadering 

1. Opening and agenda 
2. Minutes of previous meeting 
3. Financial statement 2014 
4. AOB / wvttk 
5. Questions 

 
14:00  Remote Heart Rate Estimation using a web-cam 

H. Emrah Tasli, Amogh Gudi, Marten den Uyl 
VicarVision 
 

14:25  Automatic Detection of Vascular Bifurcations and Crossovers in Retinal Images Using 

Orientation Scores 



Iris Smit-Ockeloen 
Department of Biomedical Engineering, Eindhoven University of Technology 
 

14:50  Separate Leaves Segmentation Using Watershed and Supervised Learning 
Danijela Vukadinović, Gerrit Polder 
Greenhouse Technology group, Wageningen University and Research Centre 
 

15:15  Coffee and Tea break 
 

15:30  Recognizing Semantic Features in Faces using Deep Learning 
Amogh Gudi 
VicarVision 
 

15:55  Who do you want to be? Real-time FaceSwap 

Tim den Uyl 

VicarVision 

 
16:20  Inside Automated License Plate Recognition 

Jurrien de Knecht 
Scapeye / Prime Vision 
 

16:55  Closing and drinks (-17:30) 
 
  



Key note: Quantitative imaging biomarkers and imaging genetics in dementia research 

 

Wiro Niessen 
 

Erasmus MC University  Medical Center / Delft University of Technology 
 

w.niessen@erasmusmc.nl 
 
 
 
 

Semi-automated detection of microvascular brain pathology 
 

Hugo J. Kuijf 
 

Image Sciences Institute, University Medical Center Utrecht, Utrecht, The Netherlands 
 

hugok@isi.uu.nl 
 
 
7T MRI scanners can depict microvascular pathology in the human brain with an unprecedented level 
of detail. This advantage cannot be fully leveraged owing to difficulties in the manual detection and 
quantification. Semi-automated techniques can assist human observers and thereby improve 
detection quality. In this talk, this is demonstrated for microbleeds, microinfarcts, and deep medullary 
veins. All three structures are related to small vessel disease, cognitive decline, and dementia. Highly 
sensitive image processing techniques identify the possible location(s) of these structures and show 
them to a human observer for the final classification. This increased the overall detection quality to 
beyond what human observers can achieve and significantly reduced the required rating time. 
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Learning receptive fields 
 

Prof. Bart M. ter Haar Romeny  
 

Eindhoven University of Technology / Northeastern University, Shenyang, China 
 

B.M.terhaarRomeny@tue.nl 
 
In this presentation we study the role of brain plasticity, and investigate the emergence and 
self-emergence of receptive fields from scalar and color natural images by principal component 
analysis (PCA) of image patches. We describe the classical experiment on localized PCA on 
center-surround weighted patches of natural scalar images. The resulting set turns out to show great 
similarity to Gaussian spatial derivatives. We then relate the famous experiment by Blakemore of 
training a cat with only visual horizontal bar information with PCA analysis of images with primarily 
unidirectional structure. PCA is also performed for patches of RGB natural color images. The resulting 
profiles resemble spatio-spectral operators extracting color differential structure and shape. We 
discuss how spatio-spectral Gaussian derivative operators along the wavelength dimension can be 
modeled, originally proposed by Koenderink and Geusebroek, and based on Hering’s opponent color 
theory. 

 

 

Learning discriminative features for tissue classification with the restricted Boltzmann machine 

Gijs van Tulder, Marleen de Bruijne 

Biomedical Imaging Group Rotterdam, Erasmus MC University Medical Center 

g.vantulder@erasmusmc.nl 

 

Performance of automated tissue classification in medical imaging depends on the choice of 
descriptive features. We used convolutional classification restricted Boltzmann machines (RBMs) to 
learn features that are especially suited for texture-based tissue classification. We found that features 
learned by classification RBMs performed better than features learned by conventional RBMs, which 
are unsupervised and do not optimise for classification. In experiments on two lung CT datasets, we 
found that a mixture of generative and discriminative learning produced filters that gave a higher 
classification accuracy. 
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Remote Heart Rate Estimation using a web-cam 
 

H. Emrah Tasli 1,2, Amogh Gudi 1, Marten den Uyl 1 

 

1 Vicarious Perception Technologies, Amsterdam, the Netherlands 
2 Intelligent Systems Lab Amsterdam, University of Amsterdam, The Netherlands 

 
emrah.tasli@gmail.com 

 

This paper proposes a remote heart rate measurement technique where human skin color variations              
are analyzed for observing human vital signs including but not limited to average heart rate and                
variation. Remote monitoring of the vital signs could be useful for non-contact physiological and              
psychological diagnosis. For this purpose, an off-the-self non-invasive video camera is used. Facial             
appearance modelling is performed for stabilizing color variations in the selected facial region during              
the signal acquisition stage. The proposed method offers a novel signal processing approach for              
extracting the periodic component of the raw color signal for the heart rate and variation estimation.                
To this end, we have collected a ground truth dataset using a PPG instrument attached to the skin of                   
the subject under observation. Objective performance tests show strong correlation with the ground             
truth values for the estimated heart rate and variation. A real time demonstration will be presented in                 
the presentation. 

 

 
 
 
 
 

  

mailto:emrah.tasli@gmail.com
mailto:emrah.tasli@gmail.com
mailto:emrah.tasli@gmail.com


Automatic Detection of Vascular Bifurcations and Crossovers 
in Retinal Images Using Orientation Scores 

 
Iris Smit-Ockeloen, Samaneh Abbasi Sureshjani, Erik Bekkers, Bart ter Haar Romeny 

 
Department of Biomedical Engineering, Eindhoven University of Technology 

 
I.M.Ockeloen@student.tue.nl 

 
 
 

Retinal photography is the only image modality in which the vasculature can be directly captured 
non-invasively. The captured retinal fundus images can provide information regarding ocular diseases, 
and systemic diseases like diabetes, hypertension, and atherosclerosis. These diseases can cause 
geometrical and functional changes of the vasculature including changes in the shape of vascular 
bifurcations and crossings. In this work, we provide a novel method for the automatic detection of 
bifurcation and crossings without the need for a segmentation. To this end, brain-inspired orientation 
scores are used to lift the image to the joint space of positions and orientations using directional 
anisotropic wavelets. In this space, bifurcations and crossings are detected by counting the number of 
dominant orientations. Validation of our method shows a low false positive rate, while even 
bifurcations and crossings of small vessels are detected. 
 

 

Separate Leaves Segmentation Using Watershed and Supervised Learning  

Danijela Vukadinović, Gerrit Polder 

Greenhouse Technology group, Wageningen University and Research Centre, Droevendaalsesteeg 1, 

Gebouw 107 6708 PB Wageningen 

 danijela.vukadinovic@wur.nl 

 

We present a method for fully automated plant leaf segmentation for top view images of rosette 

plants of the following species: Arabidopsis thaliana and tobacco. The images are imaged in different 

light conditions, different stages of development, various presence of moss in the soil and with highly 

overlapping leaves. The dataset was provided by the Leaf Segmentation Challenge 2014 

(http://www.plant-phenotyping.org/CVPPP2014-challenge) and consisted of a train set and a test set 

separated in three subsets: A1, A2 and A3.  

The method is a two-step one: 1) plant segmentation and 2) separate leaves segmentation. The plant 

segmentation is performed using a supervised pixel based classifier that utilizes the following 

features: R, G, B and excessive green images pixel values and the variance the gradient magnitude of 

the green channel image pixel values. A neural network classifier performed the best on the training 
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dataset. Using shape and location characteristics of the segmented area, the plant segmentation 

accuracy was further improved. On the test set the Dice coefficients on A1, A2 and A3 were 0.96, 0.95, 

and 0.96 respectively.  

Separate leaves segmentation was achieved using a watershed method utilized on the Euclidean 

distance map of the resulting plant mask image. Initially, the watershed transformation is computed 

without applying the threshold between the basins. In the second step, the basins are successively 

merged if they are separated by a watershed that is smaller than a given threshold. The threshold 

value was tuned on the train set in order to produce the best result. The separate leaves Dice 

coefficient was 0.71, 0.76 and 0.58 for A1, A2 and A3 respectively.  

To the best of our knowledge, our method has the best performance with respect to the separate 

leaves Dice index when compared to all other methods evaluated on the same dataset. 

 

  



Recognizing Semantic Features in Faces using Deep Learning 

Amogh Gudi 

Vicarious Perception Technologies, Amsterdam, the Netherlands 
 

Amogh@vicarvision.nl 

 

Human face constantly conveys information, both consciously and subconsciously. However, as basic 

as it is for humans to visually interpret this information, it is quite a big challenge for machines. 

Conventional semantic facial feature recognition and analysis techniques mostly lack robustness and 

suffer from high computation time. We aim to explore ways for machines to learn to interpret 

semantic information available in faces in an automated manner without requiring manual design of 

feature detectors, using the approach of Deep Learning. In our study, the effects of various factors 

and hyper-parameters of deep neural networks are investigated for an optimal network configuration 

that can accurately recognize semantic facial features like emotions, age, gender, ethnicity etc. 

Furthermore, the relation between the effect of high-level concepts on low level features is explored 

through the analysis of the similarities in low-level descriptors of different semantic features. Our 

work also demonstrates a novel idea of using a deep network to generate 3-D Active Appearance 

Models of faces from real-world 2-D images. 

  

This presentation is based on the following: 

● Amogh Gudi, H. Emrah Tasli, Tim M. den Uyl, Andreas Maroulis; “Deep Learning based FACS 

Action Unit Occurrence and Intensity Estimation”, Int. Conf. on Automatic Face and Gesture 

Recognition, Facial Expression Recognition and Analysis Challenge FERA 2015. 

● Amogh Gudi, “Recognizing semantic features in faces using deep learning,” M.S. thesis, 

Faculty of Science, University of Amsterdam, 

2014,https://esc.fnwi.uva.nl/thesis/centraal/files/f2115870570.pdf. 
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Who do you want to be? Real-time FaceSwap 
 

Tim M. den Uyl, H. Emrah Tasli, Paul Ivan, Mariska Snijdewind 
 

Vicarious Perception Technologies, Amsterdam, the Netherlands 
 

tim@vicarvision.nl 
 
 
This paper presents a face swap application where two people’s faces are automatically exchanged in               
real-time without any calibration or training. The application swaps the face of a person standing in                
front of a camera, with the face of a person in a pre-recorded image or video (e.g. a scene from a                     
movie). The person in front of the camera can see his/her face on the movie character and animate it                   
with his/her own facial expressions (fig 1). This technique is based on an Active Appearance Model                
(AAM), which describes both the locations of key points and the texture of the face as a compressed                  
model (using PCA). A realistic visualization is achieved using an adaptive texture sampling (alpha              
blending) from the target. In the FaceSwap pipeline, the shape, texture and the corresponding              
alignment parameters; pose and normalization of the AAM model are utilized. This application is              
related to gaming,  shopping, educational or entertainment purposes. 
 
 

 
Fig. 1: The face of the game player (Source) is swapped on the face of Cristiano Ronaldo (Target). The facial expression 

of the source face is merged with the texture of the target 
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Inside Automated License Plate Recognition 
 

Jurrien de Knecht 
 

Scapeye / Prime Vision 
 

j.deknecht@primevision.com 
 
 

Automated License Plate Recognition is a well known application of Pattern Recognition and Image 
Processing. This presentation gives an overview of the algorithms and techniques that make up a 
successful recognizer. Examples will be given of the kind of challenges that one faces when such a 
recognizer is used in practice. 
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