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Range image processing

Most sensors that we use rely on 2D sensors for information about images. Recently there has been a significant leap in capturing information about the real world. The Swiss Center for Electronics and Micro technology (CSEM) has developed a new type of sensor called Swiss Ranger, which is capable of producing dense three dimensional data in real time. It is a solid-state imaging device that delivers depth images as well as gray-scale images by sampling the amount of modulated light reflected by objects in the scene.

My project aims at reconstructing an accurate three-dimensional model by using the data obtained from the Swiss Ranger for a particular scene. The data set consists of 17 images of the same scene. The platform used for developing a program to process range images is matlab.
This process consists of data collection, data registration and finally data modeling. Data collection and some data preprocessing has already been done by the Swiss Ranger. One of the data preprocessing steps involves filtering out some inaccurate data points based on the uncertainty value generated by the sensor as a function of measured amplitude. Data registration involves understanding and interpreting the data collected.
Finally the data modeling steps do the following. To obtain a 3-D cloud we use projections to reconstruct the actual x, y and z values of the image. The other parameters used are the focal length, horizontal and vertical field of view angles provided by the manufacturer of Swiss Ranger.
Once the 3-D cloud is obtained a triangle mesh is formed. The major part involves finding an optimal way to resolve the mesh. Once the mesh is resolved the actual image is seen. Finally to obtain good visualization holes can be filled by local triangulation and some sort of smoothing may also be applied.
Hence through this we aim at exact representation of the real world which creates room for photo-realistic rendering, telepresence and intuitive information queries.
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