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Introduction
In the blue-c-II project simultaneous acquisition and projection is investigated on a holographic-optical
projection screen (HOPS). Thereby, a holographic film is irradiated with a refractive grid and laminated
between two panes of glass. If the screen is irradiated by a projector from a certain angle the holographic
optical elements (HOEs) ensure that only the light coming from the projector is deflected towards the
observer. Ambient light passes unhindered through the screen without affecting the projection. When the
projector is switched off, the screen is transparent and the observer can see straight through it. 
These special features open up the way for entirely new types of application combining this screen with
cameras. As an example cameras can be positioned behind and “looking through” the screen. However,
the image through a holographic screen as seen by a video camera is not perfect. A residual image of the
projection can still be seen and disturbes the image quality. 
If decent image quality can be achieved applications such as 2D/3D videoconferencing with eye gaze
awareness, and intuitive, non-intrusive interaction technique can be envisioned with a holo screen-based
platform.

Task Description
In this semester thesis we want to investigate calibration and image processing algorithms for eliminat-
ing the residual projector image. First, an appropriate process is needed which delivers the computer im-
age (which is transferred to the projector) in real-time. Second, an automatic calibration method has to
be implemented which aligns camera and projector images. Third, by using suitable image processing
algorithms the residual of this projector image should be removed from the camera image.

The following tasks need to be completed:
1. Introduction to the HoloPort platform
2. Design and implementation of a process to capture projector images
3. Implementation of an automatic camera/projector calibration procedure
4. Design and implementation of an algorithm for eliminating the residual projector image from 

the camera image
5. Real-time demo application with one or two camera images

Implementation should be performed in C++. For the automatic camera/projector calibration procedure
existing software can be adapted, if necessary.

Remarks
A written report and an oral presentation conclude the work. The thesis is overseen by Prof. Markus
Gross and supervised by Stephan Würmlin, Institute of Computational Science, and Martin Küchler, In-
stitute of Machine Tools and Manufacturing.
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