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1 Improving an open-source microscope by adding
multispectral imagery

Only one team can work on this project.

Synopsis:While RGB imaging captures data only for red, green and blue colors,
multispectral imaging captures data at various different wavelengths, as visual-
ized in figure 1. It could be useful in microscopy to distinguish materials that look
the same in RGB imaging. Several works [1]-[2] have been using Raspberry Pi
camera and LEDs of different colors to obtain multispectral data, by extracting
one image under each LED color and combining them into one multispectral im-
age. In this project, we want to modify an open-source 3D-printable microscope
[3] (openflexure.org) to integrate such multispectral feature in. This microscope,
visualized in figure 2, works with a Raspberry Pi camera and contains (for now)
only a white LED for illumination.

Fig. 1. Comparison of spectral sampling in RGB, and multispectral. wikimedia.org.

Prerequisites: A HDMI-monitor at home with USB keyboard/mouse to work
on the Raspberry Pi. Basics of Python programming. Some knowledge of Rasp-
berry Pi and/or 3D-printing would be a plus.
Learning objectives: Multispectral imagery. Use of Raspberry Pi. 3D piece
designing/printing.
Deliverables: 3D-printed microscope, Demonstration of use, Code, Documen-
tation, 3D-design files.
Supervised by: Martin Nicolas Everaert (martin.everaert@epfl.ch)
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Fig. 2. The open-source 3D-printable microscope currently only contains a single white
LED. openflexure.org.
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2 Low-level image transformations for image aesthetics

Synopsis: Many works [4]-[6]-[3]-[7]-[2] found low-level image features that im-
pact the image aesthetics. Different datasets [1]-[4]-[5] provide aesthetics groundtruth
values for various images using emotions taxonomy (as visualized in figure 3 from
the Cornell Emotion6 dataset [5]). In this project, you will find which low-level
features affect which emotions. Then, you will propose a method based on low-
level image transformations (e.g. modification of brightness or contrast) to freely
modify the emotions of images. Keeping in mind that the datasets use different
sets of emotions, you will evaluate the effect of your image transformations for
one emotion on other emotions. In addition, the datasets cover different domains
(artworks for [1], emotional photographs for [5], abstract paintings and artistic
photographs for [4]) and you will evaluate which transformations are the most
adapted for each domain.

Fig. 3. Example images of the Cornell Emotion6 dataset with the corresponding
ground-truth emotions.

Prerequisites: Basics of Machine Learning. Basics of Python programming.
Learning objectives: Computational aesthetics, Machine Learning, Image trans-
formation.
Deliverables: Set of relevant low-level image features and their effect on emo-
tions, Comparison of the different sets of emotions, Comparison of the different
image domains, Comparison of various image transformation techniques for emo-
tion modification.
Supervised by: Martin Nicolas Everaert (martin.everaert@epfl.ch)
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