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1. Problem and Motivation
Interested in working in an algorithm for GPU accelerated image super-resolution and hallucination. This problem is interesting because it would be useful in the following areas: 

1. Could be used in mobile devices to increase image capture quality 

2. Could be used as a sharpening method by reducing super-resolution image back to original size 

3. Could be used to increase texture and image quality in legacy applications with lower resolutions
2. Data Collection

Image data will come from personal photographs, and possibly images collected from Google image search, or common images used in existing publications. Not using training data, algorithm will attempt to work on a single source image.
3. Method
    Proposing adding extra human visual constraints to maintain the appearance of the source image during hallucination. Ideas: 

(1) Rough segmentation of image into textural regions. Classification might contain information like primary texture direction, etc.
(2) Pattern matching using neighboring pixel regions. However, only search for pixel regions that have the same textural classification as the target region. The search is done only on the neighboring pixels that have the same texture pattern as the targeting pixel. Also attempt to maintain source texture direction when searching.
(3) Attempt to estimate local feature size as a function of source pixel intensity compared to the background. This would be compared to similar patterns in the image. That is, patterns with lower contrast or have colors closer to the background would be interpreted as physically thinner features.
4. Readings

1. Example-based super-resolution. William T. Freeman, Thouis R. Jones, and Egon C. Pasztor. MERL Technical Report.
2. Context-Constrained Hallucination for Image Super-Resolution. J. Sun and M. F. Tappen. IEEE Computer Society Conference on Computer Vision and Pattern Recognition (CVPR 2010).
3. Image Upsampling via Texture Hallucination. Y. Ha Cohen, R. Fattal, D. Lischinski. IEEE International Conference on Computational Photography (ICCP 2010).
4. Compressive Image Super-resolution. Pradeep Sen and Soheil Darabi
5. Evaluation

Will take reference photos and down-sample to lower resolution. Will use lower resolution as input to the algorithm, and compare the super-resolution images to the full resolution reference images.
Qualitatively, will display resulting figures of different methods and proposed method for visual comparison. Quantitatively, could use one of the existing methods for computing similarities between the resulting image and the reference image, such methods could be SSIM, PSNR, etc.
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