Vision-model based image foveation and motion estimation 

Yitzhak Yitzhaky and Eli Peli

This document presents additional results of movement estimation from foveated images and from the detected feature images.
Different images are used with various (arbitrary) displacements between them (in arbitrary directions), and different values of SNR. 

All three matching measures are shown: 

· Phase correlation (first group of images).

· Sum of absolute values of differences – SAVD (second group of images).
· Mean-square error - MSE (second group of images).
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Results using the phase correlation measure. Images are shifted (-50, -60) pixels apart and SNR=20dB. (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the highest (brightest) point in each map.

[image: image3.png]


 [image: image4.png]100

100





Same as the previous Figure, but for SNR=5dB, and a shift of (-45, -45) pixels between the images.
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Results using the phase correlation measure. Images are shifted (-45, -30) pixels apart and SNR=20dB. (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the highest (brightest) point in each map.
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Results using the phase correlation measure. Images are shifted (-45, -45) pixels apart, SNR=20dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the highest (brightest) point in each map.
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Same as the previous Figure, but for SNR=10dB.
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Results using the phase correlation measure. Images are shifted (-45, -45) pixels apart, SNR=5dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the highest (brightest) point in each map.
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Same as the previous figure, but for SNR=infinity.
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Results using the phase correlation measure. Images are shifted (0, 40) pixels apart, average SNR=15dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the highest (brightest) point in each map.
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Results using the phase correlation measure. Images are shifted (40, 40) pixels apart, average SNR=0dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the highest (brightest) point in each map. Here when the images were used a 1 pixel mistake happened in the horizontal direction.
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Results using the phase correlation measure. Images are shifted (40, 40) pixels apart, average SNR = - 3dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the highest (brightest) point in each map. Here, the features gave exact results while the images gave (39,43).

[image: image21.png]


 [image: image22.png]50
50

&0

50
50

0




Results using the SAVD measure. Images are shifted (40, 40) pixels apart, average SNR = 10dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the lowest (darkest) point.

[image: image23.png]


[image: image24.png]



Results using the SAVD measure. Images are shifted (-20, 40) pixels apart, average SNR = 10dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the lowest (darkest) point.
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Results using the SAVD measure. Images are shifted (-20, 40) pixels apart, average SNR = 8dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the lowest (darkest) point.
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Results using the SAVD measure. Images are shifted (-20, -40) pixels apart, average SNR = 0dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the lowest (darkest) point.
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Results using the SAVD measure. Images are shifted (28, 35) pixels apart, average SNR = 10dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the lowest (darkest) point.
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Same as the previous figure, but for SNR about -10dB.
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Results using the SAVD measure. Images are shifted (28, 35) pixels apart, average SNR = 10dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the lowest (darkest) point.
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Same as the previous figure, but for SNR about 0dB.
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Same as the previous figure, but using the MSE measure instead of the SAVD measure.
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Results using the MSE measure. Images are shifted (28, 35) pixels apart, average SNR = 30dB; (b) and (d) are feature detection results for the foveated images of (a) and (c) respectively; (e) and (f) are the phase correlation results produced from the foveated images and features respectively. The correct shift is identified by the lowest (darkest) point.
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Same as the previous figure, but for SNR about -3dB.

