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Authors Su Yang and Yuanyuan Wang of Fudan University, Shanghai have submitted paper titled “Rotation Invariant Shape Contexts based on Feature-space Fourier Transformation”.  Authors of this paper propose new shape matching method. They claim that their approach is new and even though it is far away from perfect, it is valid and warrants further investigation.  The claim is made that while their approach is computationally expensive it is rotation invariant and handles noisy data very well. To demonstrate this point paper provides a simple case study with results allegedly supporting authors’ claims. 
The paper is written fairly well, and it’s not hard to read. It contains some typos, but this is irrelevant to our discussion.
The authors’ idea draws heavily on concept of Shape context, first introduced by S. Belogie, J.Malik, J. Puzicha in paper titled “Shape Matching and Object Recognition using Shape Contexts”. This work is referenced by this paper. 
The main idea of proposal is to take the input image without pre-processing,   generate log of Euclidian distance matrix between all points, and calculate arctan distance between all points as well. Then, for each point of the original image and using the Euclidian and arctan distance matrices, the 2D histogram is created. 2D histogram is used as input for 2D FFT transformation thus obtaining 2D feature matrix which later on is used for point to point correspondence with other points of the image. Points which have the min Euclidian distance between feature matrices are declared as match.  
Approach described above is rather involved and computationally intensive; it is a multi step process.  Unfortunately, the justifications for most of the steps are simply not provided. What authors concentrate on the most (about one third of the paper) is mathematical proof that their approach is indeed rotation invariant.  However, there are no explanations about why the log of Euclidian distance and arctan matrices are used as inputs for the feature matrix generation. Why Euclidian distance is used as proximity measure of the feature matrices? In general there is no explanation why any of these functions are used whether separately or in conjunction with each other. Perhaps this is the reason why not too many works are cited by this paper. There are only three references. 
Experiment that is used to illustrate how well authors’ method performs is not really convincing. Original shapes and their matching approximation are chosen very deliberately and look very “fragile”. The fact that matching image is simply generated from the original by linear transformation should immediately raise suspicions.  It would be far more convincing if authors would attempt to compare handmade drawings.  
Bases on discussion above my recommendation would be to reject this paper. This recommendation should not be viewed as the judgment that the proposed approach is invalid or that it would not work. There are simply not enough scientific justifications and experiments results to conclude otherwise.

