Demonstration of Rapid Frequency Selective Reconstruction
for Image Resolution Enhancement
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1. Motivation 2. Frequency Selective Reconstruction (FSR) [2]

e Many scenarios, where amplitude information of an e |terative sparse model generation by Reconstruction quality in dB PSNR for different subsampling densities (TECNICK)
image is not available on a regular, rectangular grid superimposing weighted Fourier basis SLMl 10% | 20% | 30% | 40% | 50% | 60% | 70% | 80% | 90% | 5%
. I | f . ) ~ FSR 27.03 29.69 32.83 34.94 36.66 38.23 39.79 41.50 43.59 46.75 49.55
) Optlca Cluster Eye unctions: g[m’ n] — Z Ck@k[m’ n] SKR 16.69 28.11 31.81 33.23 34.29 35.30 36.41 37.75 39.55 42.55 45.42
- Micro-Optical Artificial Compound Eyes kek CLS  24.82 2694 29.85 32.06 34.03 3592 37.87 40.01 4258 46.28 49.37

Sl 24.30 27.17 30.87 33.31 35.33 37.16 38.98 40.93 43.23 46.60 49.46

- Reducing visible influence of aliasing

e Spatial weighting function
- Super-Resolution techniques [1]

SKR: Steering Kernel Regression, CLS: Constrained Split Augmented Lagrangian Shrinkage Algorithm, Sl: Sparse Wavelet Inpainting
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e Acceleration of the reconstruction process by
—> Exploiting YUV color space properties

‘ | | - - T\’ — Reducing the number of basis functions
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RPN . .08 RESiNe.. GESAEER. SSRRAAES welk, 1] = [ 1 -2 YERE — Estimating the required set of basis functions
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* Fixed frequency prior to favor low frequencies
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NN .. — Approximation of the Optical Transfer Function
- Improved reconstruction quality Accelerated reconstruction process:

— 2 - 4 fps using test system Notebook
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—> 5 - 11 fps for test system Xeon

3. Demonstration

Algorithmic Enhancements Software Optimizations Test Systems
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