
PROJECTS



Team work

• Scientist/researcher

• Programmer/coder (Matlab, C,..)

• Documenter/publicist (web page)

• Manager
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PROJECT 8.

Recognizing lesions in retinal images

Contact: Andras Hajdu



PROJECT 8.

Several diseases have associated lesions in the human retina. Among the most frequent
lesions we can find dark (haemorrhages, microaneuysms) and bright ones (exudates);
see the image. The task is to locate/segment these lesions; testing state-of-the-art
machine learning techniques are highly welcome in the solution for segmentation
purposes or to restrict the focus.



PROJECT 9.

Food classification

Build an automated vision-based Food/Non-Food Image 

Classification and Food Categorization system. The system 

should recognize the content of a plate/bowl based on one (or 

few) input picture.

- Define your own categorization granularity (for example the 11 

major food categories of Food-11 dataset).

- You can use the publically available Food-11 and Food-5K 

datasets (http://mmspg.epfl.ch/food-image-datasets), and Food 

Dataset (http://iplab.dmi.unict.it/madima2015/).

- Evaluate your framework on independent data.

- Think of aspects beyond classification, such as estimating 

quantities, linking classification results with nutritional data, etc.

Contact: Csaba Beleznai

http://mmspg.epfl.ch/food-image-datasets
http://iplab.dmi.unict.it/madima2015/
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PROJECT 10.

Estimating roulette game outcome based on 

multiple images

- Use HD videos posted on YouTube to get video sequences, 

such as https://youtu.be/0Zj_9ypBnzg (downloading using a 

downloader plugin, such as 1-click YouTube Video Downloader)

- Estimate and track roulette pose (color and section layout),

- Estimate the ball position speed,

- Estimate the rotation speed of the roulette wheel,

- Estimate the section of the roulette wheel in which the ball will 

make contact first. Evaluate accuracy on multiple videos.

Contact: Csaba Beleznai

https://youtu.be/0Zj_9ypBnzg


PROJECT 11.

Image Denoising for Electron Microscopy

Noise and blur, present in the images acquired by electron microscope (EM), highly
impact the manual image analysis. The noise in electron microscopy commonly follows a
mixed Poisson-Gaussian distribution and its modeling is rather challenging. Noise and
blur heavily influence automated image analysis, thus image denoising/deblurring
techniques are desirable as a preprocessing step. Information about the Point Spread
Function (PSF) is rarely available. Therefore, both blind and non-blind deconvolution
methods and various denoising techniques have to be combined in EM image
enhancement and restoration.

In this project, a set of TEM images is provided. Some examples are shown below.
The task is to try to restore the images, preferably by both deblurring and denoising
them. Observe that this requires noise and blur estimation. At least one restoration
technique should be tested and the results should be evaluated and quantified.
Evaluation strategy design is a part of the project too! Supporting data for establishing
ground truth is provided as well.

Extra task: Different restoration techniques can be tried, including those utilizing deep
learning. Their performance can be compared. If possible, a statistical study (based on
appropriate synthetic data) can be designed to support the evaluation.



PROJECT 11.

Contact: Natasa Sladoje, Joakim Lindbald, Amit Suveer. 
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Summary

1. Tracing pedestrian trajectories in outdoor videos

2. Recognition of doors and steps

3. Counting objects

4. Spot highlights

5. Binary tomography

6. Detecting (near) planar regions in stereo image pairs

7. Writer identification by handwriting

8. Recognizing lesions in retinal images

9. Food classification

10. Estimating roulette game outcome based on multiple images

11. Image denoising for electron microscopy 
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