Chapter 3

Testing

Three sets of tests are presented in this chapter to demonstrate the performance of the centre-surround feature contrast detection algorithm.  The first two tests measure the ability of the algorithm to detect and accurately quantify orientation contrast and intensity contrast.  The final test measures the effect of separation of image elements on the feature contrast measurement. 

All test images are 256 x 256 pixels, and consist of a black border surrounding an array of horizontal line segments (distracters) with a target line segment, differing from the distracters in either orientation or intensity, located at a random position within the array.  Each line segment is either white or grey on a black background, and each is contained in a 16 x 16 pixel block (Figure 10).  In this chapter, a block containing a single line segment is referred to as a line element. In the multiple-resolution representation, two levels of reduction are used, so the resulting contrast map is 64 x 64 pixels with each line element represented by a 4 x 4 pixel square.  
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Figure 10: Line elements:

(a) Orientation = 0(, Intensity = 255 (b) Orientation = 45(, Intensity = 255 (c) Orientation = 90(, Intensity = 255 (d) Orientation = 0(, Intensity = 130

The level of contrast for an image is quantified as the “contrast ratio”.  This is calculated by first averaging the 16 pixels representing each line element in the final contrast map, so that each element is represented by a single contrast value EQ .  The contrast values for all distracter elements, except those affected by the black border, are then averaged, and the contrast value of the target element is divided by the average of the distracters to achieve the final contrast ratio. 

 EQ contrast ratio = \f(contrast value of target line element, avg \b(contrast value of distractor line elements))
This contrast ratio is specifically designed for the images presented in this paper.  Elements are always contained within a block of 16 pixels, never across multiple blocks, and the calculations take advantage of this fact.   The contrast ratio would be affected in two ways if this assumption were false.  The first is if the elements were of the 16-pixel scale, but the borders of the elements did not line up with the borders used in calculating the contrast ratio.  That is, the element spanned several (up to four) blocks.  In this case, the contrast ratio value would be decreased, but in most cases (except those with very low levels of contrast) the value would still be useful for comparison.  The second possible way the effectiveness of the contrast ratio could be affected is if the scale of the elements was considerably larger than 16 pixels.  As the element size increases, the number of blocks reporting a high level of contrast will increase, decreasing the result returned by the contrast detector until the value becomes meaningless.

Test 1 - Orientation Contrast

To test the sensitivity of the algorithm to orientation contrast, the target element is a line segment at an angle ( from the horizontal, where ( varies from 0( to 180( by increments of 10( (Figure 11). The sum of pixel intensities for all line elements is equal, regardless of the line orientation.  

The dimensions of the centre Gaussian, 5 x 5, allow it to completely cover only a single element, and the dimensions of the surround Gaussian, 13 x 13, allow it to cover a 3 x 3 block of elements, the smallest block to completely surround the centre element.  The current implementation requires the Gaussian size to be set as a parameter of the system.  An implementation involving multiple scales is discussed in the conclusion under future work.

The results for these tests are shown in Table 1 and Figure 12.  No contrast in the image is indicated by a ratio of one, as can be seen when the target is at orientations 0( and 180(, equal to the angle of the distracters.  From 0(, the function increases monotonically to the maximum contrast, which occurs when the target element is at an angle of 90(, orthogonal to the distracters, and then monotonically decreases again to 1 at 180(.
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	(a) Target Orientation = 20(
	(b) Target Orientation = 60(
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	(c) Target Orientation = 100(
	(d) Target Orientation = 160(


Figure 11:  Sample input images for orientation contrast testing and the resulting contrast maps.  Orientation of the background elements is 0(, and the orientation of the target element varies.

These results confirm that the algorithm is able to detect orientation contrast and to accurately quantify the relative contrast within the image.  The final contrast maps are presented beside the images in Figure 11.  Visual inspection of these maps verifies that a greater difference between the angle of the target and the angle of the distracters results in a greater contrast measurement by the algorithm.

	
	
	
	
	
	
	

	
	Orientation
	Contrast Ratio
	
	Orientation
	Contrast Ratio
	

	
	0(
	1
	
	100(
	16.9629
	

	
	10(
	3.40609
	
	110(
	15.5295
	

	
	20(
	5.43968
	
	120(
	13.5974
	

	
	30(
	8.02259
	
	130(
	11.4371
	

	
	40(
	9.80037
	
	140(
	9.80037
	

	
	50(
	11.8092
	
	150(
	7.79023
	

	
	60(
	14.0904
	
	160(
	5.43908
	

	
	70(
	15.4592
	
	170(
	3.40655
	

	
	80(
	17.7942
	
	180(
	1
	

	
	90(
	19.4716
	
	
	
	

	
	
	
	
	
	
	

	Table 1:  Contrast ratio obtained for images with horizontal distractors and varying target orientation
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	Figure 12:  Contrast ratio obtained for images with horizontal distractors and varying target orientation 


Test 2 - Intensity Contrast

To test the sensitivity of the algorithm to intensity contrast, the images for this test contain horizontal distracters in which the intensity of each pixel is set to 130 out of 255.  The intensity of the horizontal target element varies from 0 to 250 by increments of 10 (Figure 13). The results for the intensity tests are shown in Figure 13, Figure 14 and Table 2.  The no-contrast case for these tests occur when the intensity of the target is 130, equal to the intensity of the distracter elements.  As in the orientation contrast test, the contrast ratio is one for the no-contrast case and increases in both directions as the difference in intensity, and with it the amount of contrast, increases.  The final contrast maps are shown beside input images in Figure 13.  Visual inspection of these maps confirms the quantitative analysis that the measure of contrast detected by the algorithm increases as the difference in intensity between the target and distracter elements increases.  These results verify that the algorithm is able to successfully identify and measure relative intensity contrast within an image.
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	(a) Target Intensity = 30/255
	(b) Target Intensity = 90/255
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	(c) Target Intensity = 140/255
	(d) Target Intensity = 210/255


Figure 13:  Sample input images for intensity contrast testing and the resulting contrast maps.  Background elements have intensity of 130/255, and the intensity of the target element varies.

	
	
	
	
	
	
	

	
	Intensity
	Contrast Ratio
	
	Intensity
	Contrast Ratio
	

	
	0
	10.4757
	
	130
	1
	

	
	10
	9.83603
	
	140
	1.09671
	

	
	20
	8.92434
	
	150
	1.56683
	

	
	30
	8.40554
	
	160
	2.52943
	

	
	40
	7.49294
	
	170
	3.3204
	

	
	50
	6.66838
	
	180
	4.08876
	

	
	60
	5.8536
	
	190
	4.94911
	

	
	70
	5.04116
	
	200
	5.67333
	

	
	80
	4.23985
	
	210
	6.4726
	

	
	90
	3.38156
	
	220
	7.27876
	

	
	100
	2.52883
	
	230
	8.0265
	

	
	110
	1.69082
	
	240
	8.86904
	

	
	120
	1.12987
	
	250
	9.89877
	

	
	
	
	
	
	
	

	Table 2:  Contrast ratio obtained for an image with the intensity of distractor elements set to 130/255 and varying  target intensity.  The “Intensity” value refers to the intensity of the target element.
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	Figure 14:  Contrast ratio obtained for an image with the intensity of distractor elements set to 130/255 and varying  target intensity.  The “Intensity” value refers to the intensity of the target element.


Test 3 - Separation

This series of tests was designed to determine the effect of an increase in the distance between elements.  Because the centre-surround feature contrast detection algorithm measures local contrast, it is expected that an increase in separation of elements will result in a decreased contrast measurement.  The target element for all trials in this series is a vertical line with intensity equal to that of the horizontal distracters.  Five trials were run with separation of two pixels between line segments on the first trial, and separation increasing by four pixels in each subsequent trial (Figure 15). The additional pixels between elements are not included in the calculation of contrast ratio.  Each element is considered to be a 16 x 16 pixel square in the original image, or 4 x 4 in the final contrast map.  As the separation between elements increases, the number of elements decreases, but the size of the elements remains the same. The results for the separation trials are shown in Figure 15, Figure 16 and Table 3.  As can be seen in the graph, table and contrast maps, the contrast ratio decreases as the amount of separation increases.  This confirms that the algorithm responds appropriately to decreased proximity causing decreased local contrast by a decreased contrast measurement.
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	(a) Separation = 6 pixels
	(b) Separation = 14 pixels
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	(c) Separation = 18 pixels


Figure 15: Sample input images for separation testing and the resulting contrast maps.

	
	
	
	
	
	
	
	

	
	Separation
	2
	6
	10
	14
	18
	

	
	Contrast Ratio
	18.948
	9.47941
	2.8951
	1.47925
	1.06746
	

	
	
	
	
	
	
	
	

	Table 3:  Contrast ratio obtained for an image with 90( orientation ratio when the elements are moved apart from each other.  The “Separation” value refers to the number of blank pixels between elements.
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	Figure 16:  Contrast ratio obtained for an image with 90( orientation ratio when the elements are moved apart from each other.  The “Separation” value refers to the number of blank pixels between elements.


Test 4 - Noise

The section contains two sets of tests: one testing the effect of noise in the image on the detection of orientation contrast, and the other testing the effect of noise in the image on the detection of intensity contrast.  It is expected that with increased noise, the ability to detect contrast will steadily decrease to the point where contrast can no longer be reliably detected.  

Effect of Noise on Detection of Orientation Contrast 

All images in this set of tests were formed by adding varying amounts of noise to the no-noise image shown in Figure 17, and therefore all images have orientation contrast of 90(.  Noise was added according to a Gaussian distribution with increasing values of ( to increase the amount of noise.  Figure 17 shows images that are used in this test and illustrates the effect of increasing the value of (.
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	(a)  Standard Deviation of 
Noise Added = 0
	(b)  Standard Deviation of 
Noise Added = 30
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	(c)  Standard Deviation of 
Noise Added = 60
	(d)  Standard Deviation of 
Noise Added = 100


Figure 17:  Sample input images for testing the effects of noise on orientation contrast and the resulting contrasting maps.  The target element has orientation contrast of 90( and the amount of noise added varies.

The results of these tests are shown in Figure 17, Figure 18 and Table 4.  In general, the ability of the algorithm to accurately detect orientation contrast decreases as noise is added to the image.  For ( < 50, the noise has very little effect on the contrast measurement.  Measured contrast decreases monotonically for ( = 50 to ( = 120, after which point the contrast ratio hovers around 1 – the “no-contrast” indicator.  At this point the noise has interfered with the measurement sufficiently to render the contrast measurement useless.

Because orientation contrast is based solely upon the output of the edge operator, the effect of noise on the algorithm is due to the sensitivity of the edge operator to noise.  An edge operator with a greater tolerance for noise would require a larger value of ( to reach the point where the contrast measurement is useless.

	
	
	
	
	
	
	

	
	Standard Deviation of Noise Added
	Contrast Ratio
	
	Standard Deviation 
of Noise Added
	Contrast Ratio
	

	
	0
	19.4852
	
	100
	3.76896
	

	
	10
	19.2517
	
	110
	3.33059
	

	
	20
	19.5017
	
	120
	2.43007
	

	
	30
	18.282
	
	130
	1.49821
	

	
	40
	17.3708
	
	140
	0.836841
	

	
	50
	15.0213
	
	150
	1.81355
	

	
	60
	12.2592
	
	160
	1.88734
	

	
	70
	9.83904
	
	170
	0.826554
	

	
	80
	7.51405
	
	180
	1.09178
	

	
	90
	5.95041
	
	190
	1.46978
	

	
	
	
	
	
	
	

	Table 4:  Contrast ratio obtained for an image with 90( orientation ratio when noise is added.  The “Noise Added” value refers to the ( of the Gaussian used to determine the noise distribution.
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Figure 18:  Contrast ratio obtained for an image with 120/255 intensity contrast when noise is added.  The “Noise Added” value refers to the ( of the Gaussian used to determine the noise distribution.

Effect of Noise on Detection of Intensity Contrast 

The images for this set of tests is based on the “no-noise” image shown in Figure 19.  Distractor elements in this image have an intensity of 130/255 and the target element has an intensity of 250/255.  Noise is added to this image by the same procedure used to add noise to the orientation contrast image in the previous set of tests, that is, by a Gaussian distribution with varying values of (.
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	(a)  Standard Deviation of 
Noise Added = 0
	(b)  Standard Deviation of 
Noise Added = 20
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	(c)  Standard Deviation of 
Noise Added = 40
	(d)  Standard Deviation of 
Noise Added = 60


Figure 19:  Sample input images for testing the effects of noise on intensity contrast and the resulting contrasting maps.  Background elements have intensity of 130/255, the intensity of the target element is 250/255, and the amount of noise added varies.

The results of this test are shown in Figure 19, Figure 20, and Table 5.  The pattern of these results is similar to the results for orientation contrast with noise in that the graph can be divided into three sections.  For low noise level, there seems to be very little effect on the contrast measurement.  Following this, the central part of the graph shows a monotonic decrease in contrast ratio with increasing noise.  The final section shows the contrast ratio hovering around 1, the “no-contrast” value.  

	
	
	
	
	
	
	

	
	Standard Deviation of Noise Added
	Contrast Ratio
	
	Standard Deviation 
of Noise Added
	Contrast Ratio
	

	
	0
	9.89877
	
	100
	1.18274
	

	
	10
	10.0401
	
	110
	1.14463
	

	
	20
	8.6881
	
	120
	1.55468
	

	
	30
	7.52518
	
	130
	2.31646
	

	
	40
	6.89435
	
	140
	1.05232
	

	
	50
	3.52135
	
	150
	0.716185
	

	
	60
	3.31347
	
	160
	0.723081
	

	
	70
	1.3233
	
	170
	0.639432
	

	
	80
	1.22506
	
	180
	0.89982
	

	
	90
	1.53364
	
	190
	1.25658
	

	
	
	
	
	
	
	

	Table 5:  Contrast ratio obtained for an image with 120/255 intensity contrast when noise is added.  The “Noise Added” value refers to the ( of the Gaussian used to determine the noise distribution.
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Figure 20:  Contrast ratio obtained for an image with 120/255 intensity contrast when noise is added.  The “Noise Added” value refers to the ( of the Gaussian used to determine the noise distribution.

The main difference between the intensity and orientation tests lies in the boundaries of the divisions of the three sections in the graph.  For orientation, the drop in contrast ratio goes from ( = 50 to ( = 120, while for intensity the drop is much sharper, from ( = 50 to ( = 70.  The increase in noise has a direct effect on the intensity contrast measurement whereas with orientation contrast, the noise is somewhat filtered by the use of the edge operator, smoothing the results.  The intensity contrast measurement, without such a smoothing effect, drops much more sharply and reaches the point where no contrast is detected much more quickly.  A separate smoothing function applied to the image would reduce the effect of the noise and result in a graph more similar to the orientation graph.

Test 5 – Background Intensity

To this point, all tests have been on images with a solid black background.  This set of tests looks at the effect of changing the intensity of the background.  Once again, there are two sets of tests; the first looks at orientation contrast and the second looks at intensity contrast.  It is expected that the intensity of the background will have little or no effect on the outcome of the contrast detection algorithm.

Effect of Background Intensity on Detection of Orientation Contrast 

These images all contain 90( orientation contrast and line elements with an intensity of 255/255.  The background intensity varies from 0/255 to 250/255.  Sample images are shown in Figure 21.
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	(a)  Background intenstity = 0/255
	(b)  Background intensity = 70/255
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	(c)  Background intensity = 160/255
	(d)  Background intensity = 250/255


Figure 21:  Sample input images for testing the effects of background intensity on orientation contrast and the resulting contrasting maps.  All images have 90( orientation contrast and all elements have intensity of 255/255.  The intensity of the background varies. 

It can be seen from the results shown in Figure 21, Figure 22, and Table 6 that the intensity of the background has absolutely no effect on the detection of orientation contrast.  This is because orientation contrast is based on the output of an edge operator.  Anywhere that no edge is detected is assigned a value of 0 on all edge maps, so the background pixels are assigned a value of 0 regardless of their intensity value.

	
	
	
	
	
	
	

	
	Background Intensity
	Contrast Ratio
	
	Background  Intensity
	Contrast Ratio
	

	
	0
	19.4852
	
	130
	19.4852
	

	
	10
	19.4852
	
	140
	19.4852
	

	
	20
	19.4852
	
	150
	19.4852
	

	
	30
	19.4852
	
	160
	19.4852
	

	
	40
	19.4852
	
	170
	19.4852
	

	
	50
	19.4852
	
	180
	19.4852
	

	
	60
	19.4852
	
	190
	19.4852
	

	
	70
	19.4852
	
	200
	19.4852
	

	
	80
	19.4852
	
	210
	19.4852
	

	
	90
	19.4852
	
	220
	19.4852
	

	
	100
	19.4852
	
	230
	19.4852
	

	
	110
	19.4852
	
	240
	19.4852
	

	
	120
	19.4852
	
	250
	19.4852
	

	
	
	
	
	
	
	

	Table 6:  Contrast ratio obtained for an image with 90( orientation contrast on a background of varying intensity.
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Figure 22:  Contrast ratio obtained for an image with 90( orientation contrast on a background of varying intensity.
Effect of Background Intensity on Detection of Intensity Contrast 

The images used to test the effect of background intensity on intensity contrast have a target element of 250/255 and distractor elements of 130/255.  As with the test on orientation contrast, the background intensity varies from 0/255 to 255/255.  Sample images are shown in Figure 23.
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	(a)  Background intenstity = 0/255
	(b)  Background intensity = 80/255
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	(c)  Background intensity = 160/255
	(d)  Background intensity = 250/255


Figure 23:  Sample input images for testing the effects of background intensity on intensity contrast and the resulting contrasting maps.  The target element has an intensity of 250/255 and background elements have an intensity of 130/255.  The intensity of the background varies. 

The results of these tests, shown in Figure 23, Figure 24, and Table 7, show that although the target element is obviously indicated in all contrast maps, the contrast ratio value is largely affected by the background intensity.  This is because the value of the background pixels is itself used in the calculation of intensity contrast.  In all cases, except when background intensity is 130/255, the contrast map is indicating contrast between line elements and the background in addition to indicating contrast among the line elements themselves.  Because of this, the overall ratio changes even though the target is the spot of highest contrast in all cases.

	
	
	
	
	
	
	

	
	Background Intensity
	Contrast Ratio
	
	Background  Intensity
	Contrast Ratio
	

	
	0
	9.89877
	
	130
	106.74
	

	
	10
	10.878
	
	140
	84.3789
	

	
	20
	11.4286
	
	150
	45.4307
	

	
	30
	12.3907
	
	160
	36.8369
	

	
	40
	13.7471
	
	170
	28.4859
	

	
	50
	15.4756
	
	180
	24.7069
	

	
	60
	17.7473
	
	190
	20.0431
	

	
	70
	19.8451
	
	200
	17.1781
	

	
	80
	23.0849
	
	210
	15.3671
	

	
	90
	29.6376
	
	220
	13.8525
	

	
	100
	37.8109
	
	230
	12.8214
	

	
	110
	46.2442
	
	240
	11.724
	

	
	120
	84.6098
	
	250
	10.7974
	

	
	
	
	
	
	
	

	Table 7:  Contrast ratio obtained for an image with 120/255 intensity contrast on a background of varying intensity.
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Figure 24:  Contrast ratio obtained for an image with 120/255 intensity contrast on a background of varying intensity.

Effect of Background Variation within an Image 

Figure 25 shows an example of an image in which the background intensity varies from 0/255 to 255/255.  The horizontal bars have an intensity of 255/255, 130/255 and 0/255.  The effect of a change in background intensity is much more visible in a single image than in the multiple images of the previous tests because the contrast measurement is relative with the image.  In an image with a solid background, the intensity of the background makes little difference because the contrast relative to the background will be the same throughout the image.  In an image with a varying background, however, a single element can be in greater contrast with the background in one portion of the image than in another.

One interesting point seen in the intensity contrast results (Figure 25 b) results is that they highlight areas where the simultaneous contrast effect is seen in the original image.  The white line looks lighter against the dark portion of the background, the black line looks darker against the light portion of the background, and the grey line appears to transition from light to dark as the background changes from dark to light.  It is believed that low-level processing, and in particular a center-surround inhibition model is at least in part responsible for this type of illusion (Adelson 2000), and so it is not surprising that the results of the center-surround contrast detector align with the illusion.
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	(a) Input Image
	(b) Intensity Contrast
	(c) Orientation  Contrast


Figure 25:  An example of the effect of background variation within an image on intensity contrast.

Summary

This chapter contains a description and the results of five sets of tests that illustrate the behaviour of the contrast detection algorithm.

Test 1 – Orientation  This test illustrates that the contrast detection algorithm is able to detect and accurately quantify orientation contrast.  The algroithm indicates no contrast when the target element is at the same orientation as the distractor elements.  As the orientation of the target element is changed (increased or decreased), the algorithm accurately reports increasing orientation contrast, reporting maximum contrast when the target is perpendicular to the distractors.

Test 2 – Intensity  This test illustrates that the contrast detection algorithm is able to detect and accurately quantify intensity contrast.  The algorithm indicates no contrast when the intensity of the target element is equal to the intensity of the distractor elements.  When the difference between the intensity of the target and the intensity of the distractors is increased, by either increasing or decreasing the intensity of the target element, the algorithm accurately reports an increase in intensity contrast.

Test 3 – Separation  This test illustrates that the contrast detection algorithm responds accurately to increased distance between adjacent line elements.  The algorithm indicates greatest contrast when the elements are placed in close proximity.  As the distance between elements is increased, the algorithm accurately reports ever decreasing contrast.

Test 4 – Noise  This test illustrates the effect of noise on the performance of the contrast detection algorithm.  The ability of the algorithm to accurately detect contrast decreases as noise is added to the image.  Noise has a greater effect on the detection of intensity contrast than on the detection of orientation contrast.

Test 5 – Background Intensity  This test illustrates the effect of background intensity on the performance of the contrast detection algorithm.  For images with a solid background, the intensity of the background has no effect on detection of orientation contrast and very little effect on the detection of intensity contrast.  In an image where the background varies, a greater difference between background and foreground results in a greater measure of both orientation and intensity contrast.
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		130		1		27.5		27.5		12

		140		1.09671		30.125		27.4684		12

		150		1.56683		43.25		27.6035		12

		160		2.52943		70		27.6742		12

		170		3.3204		92.25		27.7828		12

		180		4.08876		114		27.8813		12

		190		4.94911		138.75		28.0354		12

		200		5.67333		160.25		28.2462		12

		210		6.4726		183.75		28.3889		12

		220		7.27876		206.25		28.3359		12

		230		8.0265		205.75		25.6338		12

		240		8.86904		203.562		22.952		12

		250		9.89877		201.5		20.3561		12





inten

		



Target Intensity

Contrast Ratio



intesity-bkground

		0		5.52218		43.75		37.8927		12

		10		6.05984		41.125		34.9432		12

		20		6.46039		39.5		32.9798		12

		30		7.09236		37.5625		30.2879		12

		40		7.78473		36.0625		27.851		12

		50		8.73883		34.9375		24.9533		12

		60		10.1927		33.1875		21.0568		12

		70		11.4009		32.25		18.6225		12

		80		13.9695		30.9375		14.9836		12

		90		16.731		30		12.3573		12

		100		22.0398		29.0625		9.25884		12

		110		30.2479		28.25		6.66162		12

		120		54.8565		27.5		3.62879		12

		130		98.7804		26.8125		1.99242		12

		140		54.0917		26.5625		3.59343		12

		150		28.9925		26.1875		6.60732		12

		160		21.8412		25.9375		8.70202		12

		170		16.6535		25.625		11.2626		12

		180		13.8935		25.25		13.3561		12

		190		11.6763		24.9375		15.6995		12

		200		9.92738		24.625		18.2639		12

		210		8.89543		24.6875		20.1578		12

		220		7.86283		24.9375		22.5189		12

		230		7.18152		25.25		24.4116		12

		240		6.52548		26.125		26.5593		12

		250		5.98529		27.375		28.7058		12
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orientation-bkground

		0		11.6912		24.75		15.8131		12

		10		11.6912		24.75		15.8131		12

		20		11.6912		24.75		15.8131		12

		30		11.6912		24.75		15.8131		12

		40		11.6912		24.75		15.8131		12

		50		11.6912		24.75		15.8131		12

		60		11.6912		24.75		15.8131		12

		70		11.6912		24.75		15.8131		12

		80		11.6912		24.75		15.8131		12

		90		11.6912		24.75		15.8131		12

		100		11.6912		24.75		15.8131		12

		110		11.6912		24.75		15.8131		12

		120		11.6912		24.75		15.8131		12

		130		11.6912		24.75		15.8131		12

		140		11.6912		24.75		15.8131		12

		150		11.6912		24.75		15.8131		12

		160		11.6912		24.75		15.8131		12

		170		11.6912		24.75		15.8131		12

		180		11.6912		24.75		15.8131		12

		190		11.6912		24.75		15.8131		12

		200		11.6912		24.75		15.8131		12

		210		11.6912		24.75		15.8131		12

		220		11.6912		24.75		15.8131		12

		230		11.6912		24.75		15.8131		12

		240		11.6912		24.75		15.8131		12

		250		11.6912		24.75		15.8131		12
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orientation-noise 

		0		11.6912		31.1875		25.0177		12

		10		11.5484		31.9375		25.5417		12

		20		11.7945		30.75		24.7652		12

		30		11.5581		33.5		26.041		12

		40		11.4339		32.3125		28.0442		12

		50		10.6252		25.5625		29.2159		12

		60		9.57686		34.3125		33.7872		12

		70		8.44596		38.5625		41.8693		12

		80		6.77078		61		48.8194		12

		90		5.58285		66.9375		57.2519		12

		100		3.54683		88.9375		65.3857		12

		110		3.24393		68.5		60.0417		12

		120		2.33746		56.875		51.6553		12

		130		1.40373		57.0625		60.4545		12

		140		0.787924		45		58.8062		12

		150		1.75393		45.25		66.3617		12

		160		1.88116		56.75		63.8561		12

		170		0.799508		61.875		66.9135		12

		180		1.01639		43.125		70.9994		12

		190		1.44031		78.4375		54.3308		12





orientation-noise 
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intensity-noise

		0		5.52218		43.75		37.8927		12

		10		5.70704		47.5		36.3258		12

		20		5.32215		55.5		37.661		12

		30		5.53911		41		33.1168		12

		40		5.63901		44.3125		30.8232		12

		50		3.15093		60.875		45.9785		12

		60		3.05273		31.8125		50.7538		12

		70		1.30704		20.3125		52.839		12

		80		1.17562		24.75		45.4015		12

		90		1.4055		47		58.8314		12

		100		1.25213		41.0625		49.815		12

		110		1.09885		65.125		51.5309		12

		120		1.66349		59.6875		56.2071		12

		130		2.31249		50		56.0814		12

		140		1.02861		84.4375		58.9994		12

		150		0.642652		26.125		57.2822		12

		160		0.774771		84.1875		58.5657		12

		170		0.523721		67.1875		63.846		12

		180		0.845685		74.125		61.5625		12

		190		1.18597		60.75		57.3371		12
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Separation

		Separation				2		6		10		14		18

		Contrast				25.8968		5.1989		2.34904		1.35361		1.06418
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Orientation

		

		0		1

		10		3.40609

		20		5.43968

		30		8.02259

		40		9.80037

		50		11.8092

		60		14.0904

		70		15.4592

		80		17.7942

		90		19.4716

		100		16.9629

		110		15.5295

		120		13.5974

		130		11.4371

		140		9.80037

		150		7.79023

		160		5.43908

		170		3.40655

		180		1





Orientation

		



Orientation

Contrast Ratio



intensity

		0		10.4757		172.062		16.4249		12

		10		9.83603		171.062		17.3914		12

		20		8.92434		169.562		19		12

		30		8.40554		168.312		20.024		12

		40		7.49294		166.812		22.2626		12

		50		6.66838		164.562		24.678		12

		60		5.8536		161.75		27.6326		12

		70		5.04116		138.25		27.4242		12

		80		4.23985		115.75		27.3005		12

		90		3.38156		92.25		27.2803		12

		100		2.52883		69		27.2854		12

		110		1.69082		46.25		27.3535		12

		120		1.12987		31		27.4369		12

		130		1		27.5		27.5		12

		140		1.09671		30.125		27.4684		12

		150		1.56683		43.25		27.6035		12

		160		2.52943		70		27.6742		12

		170		3.3204		92.25		27.7828		12

		180		4.08876		114		27.8813		12

		190		4.94911		138.75		28.0354		12

		200		5.67333		160.25		28.2462		12

		210		6.4726		183.75		28.3889		12

		220		7.27876		206.25		28.3359		12

		230		8.0265		205.75		25.6338		12

		240		8.86904		203.562		22.952		12

		250		9.89877		201.5		20.3561		12





intensity

		



Target Intensity

Contrast Ratio



Separation

		Separation				2		6		10		14		18

		Contrast				18.948		9.47941		2.8951		1.47925		1.06746





Separation

		



Separation

Contrast Ratio



orientation-noise 

		0		19.4852

		10		19.2517

		20		19.5017

		30		18.282

		40		17.3708

		50		15.0213

		60		12.2592

		70		9.83904

		80		7.51405

		90		5.95041

		100		3.76896

		110		3.33059

		120		2.43007

		130		1.49821

		140		0.836841

		150		1.81355

		160		1.88734

		170		0.826554

		180		1.09178

		190		1.46978





orientation-noise 

		



Noise Added

Contrast Ratio



intensity-noise

		0		5.52218		43.75		37.8927		12

		10		5.70704		47.5		36.3258		12

		20		5.32215		55.5		37.661		12

		30		5.53911		41		33.1168		12

		40		5.63901		44.3125		30.8232		12

		50		3.15093		60.875		45.9785		12

		60		3.05273		31.8125		50.7538		12

		70		1.30704		20.3125		52.839		12

		80		1.17562		24.75		45.4015		12

		90		1.4055		47		58.8314		12

		100		1.25213		41.0625		49.815		12

		110		1.09885		65.125		51.5309		12

		120		1.66349		59.6875		56.2071		12

		130		2.31249		50		56.0814		12

		140		1.02861		84.4375		58.9994		12

		150		0.642652		26.125		57.2822		12

		160		0.774771		84.1875		58.5657		12

		170		0.523721		67.1875		63.846		12

		180		0.845685		74.125		61.5625		12

		190		1.18597		60.75		57.3371		12
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orientation-bkground

		0		19.4852		24.75		15.8131		12

		10		19.4852		24.75		15.8131		12

		20		19.4852		24.75		15.8131		12

		30		19.4852		24.75		15.8131		12

		40		19.4852		24.75		15.8131		12

		50		19.4852		24.75		15.8131		12

		60		19.4852		24.75		15.8131		12

		70		19.4852		24.75		15.8131		12

		80		19.4852		24.75		15.8131		12

		90		19.4852		24.75		15.8131		12

		100		19.4852		24.75		15.8131		12

		110		19.4852		24.75		15.8131		12

		120		19.4852		24.75		15.8131		12

		130		19.4852		24.75		15.8131		12

		140		19.4852		24.75		15.8131		12

		150		19.4852		24.75		15.8131		12

		160		19.4852		24.75		15.8131		12

		170		19.4852		24.75		15.8131		12

		180		19.4852		24.75		15.8131		12

		190		19.4852		24.75		15.8131		12

		200		19.4852		24.75		15.8131		12

		210		19.4852		24.75		15.8131		12

		220		19.4852		24.75		15.8131		12

		230		19.4852		24.75		15.8131		12

		240		19.4852		24.75		15.8131		12

		250		19.4852		24.75		15.8131		12





orientation-bkground

		



Background Intensity

Contrast Ratio



intesity-bkground

		0		9.89877

		10		10.878

		20		11.4286

		30		12.3907

		40		13.7471

		50		15.4756

		60		17.7473

		70		19.8451

		80		23.0849

		90		29.6376

		100		37.8109

		110		46.2442

		120		84.6098

		130		106.74

		140		84.3789

		150		45.4307

		160		36.8369

		170		28.4859

		180		24.7069

		190		20.0431

		200		17.1781

		210		15.3671

		220		13.8525

		230		12.8214

		240		11.724

		250		10.7974
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		0		1

		10		3.40609

		20		5.43968

		30		8.02259

		40		9.80037

		50		11.8092

		60		14.0904

		70		15.4592

		80		17.7942

		90		19.4716

		100		16.9629

		110		15.5295

		120		13.5974

		130		11.4371

		140		9.80037

		150		7.79023

		160		5.43908

		170		3.40655

		180		1





Orientation

		



Orientation

Contrast Ratio



intensity

		0		10.4757		172.062		16.4249		12

		10		9.83603		171.062		17.3914		12

		20		8.92434		169.562		19		12

		30		8.40554		168.312		20.024		12

		40		7.49294		166.812		22.2626		12

		50		6.66838		164.562		24.678		12

		60		5.8536		161.75		27.6326		12

		70		5.04116		138.25		27.4242		12

		80		4.23985		115.75		27.3005		12

		90		3.38156		92.25		27.2803		12

		100		2.52883		69		27.2854		12

		110		1.69082		46.25		27.3535		12

		120		1.12987		31		27.4369		12

		130		1		27.5		27.5		12

		140		1.09671		30.125		27.4684		12

		150		1.56683		43.25		27.6035		12

		160		2.52943		70		27.6742		12

		170		3.3204		92.25		27.7828		12

		180		4.08876		114		27.8813		12

		190		4.94911		138.75		28.0354		12

		200		5.67333		160.25		28.2462		12

		210		6.4726		183.75		28.3889		12

		220		7.27876		206.25		28.3359		12

		230		8.0265		205.75		25.6338		12

		240		8.86904		203.562		22.952		12

		250		9.89877		201.5		20.3561		12





intensity

		



Target Intensity

Contrast Ratio



Separation

		Separation				2		6		10		14		18

		Contrast				18.948		9.47941		2.8951		1.47925		1.06746





Separation

		



Separation

Contrast Ratio



orientation-noise 

		0		19.4852

		10		19.2517

		20		19.5017

		30		18.282

		40		17.3708

		50		15.0213

		60		12.2592

		70		9.83904

		80		7.51405

		90		5.95041

		100		3.76896

		110		3.33059

		120		2.43007

		130		1.49821

		140		0.836841

		150		1.81355

		160		1.88734

		170		0.826554

		180		1.09178

		190		1.46978





orientation-noise 

		



Noise Added

Contrast Ratio



intensity-noise

		0		9.89877

		10		10.0401

		20		8.6881

		30		7.52518

		40		6.89435

		50		3.52135

		60		3.31347

		70		1.3233

		80		1.22506

		90		1.53364

		100		1.18274

		110		1.14463

		120		1.55468

		130		2.31646

		140		1.05232

		150		0.716185

		160		0.723081

		170		0.639432

		180		0.89982

		190		1.25658





intensity-noise

		



Noise Added

Contrast Ratio



orientation-bkground

		0		19.4852		24.75		15.8131		12

		10		19.4852		24.75		15.8131		12

		20		19.4852		24.75		15.8131		12

		30		19.4852		24.75		15.8131		12

		40		19.4852		24.75		15.8131		12

		50		19.4852		24.75		15.8131		12

		60		19.4852		24.75		15.8131		12

		70		19.4852		24.75		15.8131		12

		80		19.4852		24.75		15.8131		12

		90		19.4852		24.75		15.8131		12

		100		19.4852		24.75		15.8131		12

		110		19.4852		24.75		15.8131		12

		120		19.4852		24.75		15.8131		12

		130		19.4852		24.75		15.8131		12

		140		19.4852		24.75		15.8131		12

		150		19.4852		24.75		15.8131		12

		160		19.4852		24.75		15.8131		12

		170		19.4852		24.75		15.8131		12

		180		19.4852		24.75		15.8131		12

		190		19.4852		24.75		15.8131		12

		200		19.4852		24.75		15.8131		12

		210		19.4852		24.75		15.8131		12

		220		19.4852		24.75		15.8131		12

		230		19.4852		24.75		15.8131		12

		240		19.4852		24.75		15.8131		12

		250		19.4852		24.75		15.8131		12
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		130		106.74

		140		84.3789

		150		45.4307

		160		36.8369

		170		28.4859

		180		24.7069

		190		20.0431

		200		17.1781

		210		15.3671

		220		13.8525

		230		12.8214

		240		11.724

		250		10.7974
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Orientation

		

		0		1

		10		3.40609

		20		5.43968

		30		8.02259

		40		9.80037

		50		11.8092

		60		14.0904

		70		15.4592

		80		17.7942

		90		19.4716

		100		16.9629

		110		15.5295

		120		13.5974

		130		11.4371

		140		9.80037

		150		7.79023

		160		5.43908

		170		3.40655

		180		1





Orientation

		



Orientation

Contrast Ratio



intensity

		0		10.4757		172.062		16.4249		12

		10		9.83603		171.062		17.3914		12

		20		8.92434		169.562		19		12

		30		8.40554		168.312		20.024		12

		40		7.49294		166.812		22.2626		12

		50		6.66838		164.562		24.678		12

		60		5.8536		161.75		27.6326		12

		70		5.04116		138.25		27.4242		12

		80		4.23985		115.75		27.3005		12

		90		3.38156		92.25		27.2803		12

		100		2.52883		69		27.2854		12

		110		1.69082		46.25		27.3535		12

		120		1.12987		31		27.4369		12

		130		1		27.5		27.5		12

		140		1.09671		30.125		27.4684		12

		150		1.56683		43.25		27.6035		12

		160		2.52943		70		27.6742		12

		170		3.3204		92.25		27.7828		12

		180		4.08876		114		27.8813		12

		190		4.94911		138.75		28.0354		12

		200		5.67333		160.25		28.2462		12

		210		6.4726		183.75		28.3889		12

		220		7.27876		206.25		28.3359		12

		230		8.0265		205.75		25.6338		12

		240		8.86904		203.562		22.952		12

		250		9.89877		201.5		20.3561		12





intensity

		



Target Intensity

Contrast Ratio



Separation

		Separation				2		6		10		14		18

		Contrast				18.948		9.47941		2.8951		1.47925		1.06746





Separation

		



Separation

Contrast Ratio



orientation-noise 

		0		11.6912		31.1875		25.0177		12

		10		11.5484		31.9375		25.5417		12

		20		11.7945		30.75		24.7652		12

		30		11.5581		33.5		26.041		12

		40		11.4339		32.3125		28.0442		12

		50		10.6252		25.5625		29.2159		12

		60		9.57686		34.3125		33.7872		12

		70		8.44596		38.5625		41.8693		12

		80		6.77078		61		48.8194		12

		90		5.58285		66.9375		57.2519		12

		100		3.54683		88.9375		65.3857		12

		110		3.24393		68.5		60.0417		12

		120		2.33746		56.875		51.6553		12

		130		1.40373		57.0625		60.4545		12

		140		0.787924		45		58.8062		12

		150		1.75393		45.25		66.3617		12

		160		1.88116		56.75		63.8561		12

		170		0.799508		61.875		66.9135		12

		180		1.01639		43.125		70.9994		12

		190		1.44031		78.4375		54.3308		12
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intensity-noise

		0		5.52218		43.75		37.8927		12

		10		5.70704		47.5		36.3258		12

		20		5.32215		55.5		37.661		12

		30		5.53911		41		33.1168		12

		40		5.63901		44.3125		30.8232		12

		50		3.15093		60.875		45.9785		12

		60		3.05273		31.8125		50.7538		12

		70		1.30704		20.3125		52.839		12

		80		1.17562		24.75		45.4015		12

		90		1.4055		47		58.8314		12

		100		1.25213		41.0625		49.815		12

		110		1.09885		65.125		51.5309		12

		120		1.66349		59.6875		56.2071		12

		130		2.31249		50		56.0814		12

		140		1.02861		84.4375		58.9994		12

		150		0.642652		26.125		57.2822		12

		160		0.774771		84.1875		58.5657		12

		170		0.523721		67.1875		63.846		12

		180		0.845685		74.125		61.5625		12

		190		1.18597		60.75		57.3371		12
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orientation-bkground

		0		19.4852		24.75		15.8131		12

		10		19.4852		24.75		15.8131		12

		20		19.4852		24.75		15.8131		12

		30		19.4852		24.75		15.8131		12

		40		19.4852		24.75		15.8131		12

		50		19.4852		24.75		15.8131		12

		60		19.4852		24.75		15.8131		12

		70		19.4852		24.75		15.8131		12

		80		19.4852		24.75		15.8131		12

		90		19.4852		24.75		15.8131		12

		100		19.4852		24.75		15.8131		12

		110		19.4852		24.75		15.8131		12

		120		19.4852		24.75		15.8131		12

		130		19.4852		24.75		15.8131		12

		140		19.4852		24.75		15.8131		12

		150		19.4852		24.75		15.8131		12

		160		19.4852		24.75		15.8131		12

		170		19.4852		24.75		15.8131		12

		180		19.4852		24.75		15.8131		12

		190		19.4852		24.75		15.8131		12

		200		19.4852		24.75		15.8131		12

		210		19.4852		24.75		15.8131		12

		220		19.4852		24.75		15.8131		12

		230		19.4852		24.75		15.8131		12

		240		19.4852		24.75		15.8131		12

		250		19.4852		24.75		15.8131		12
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Contrast Ratio



intesity-bkground

		0		5.52218		43.75		37.8927		12

		10		6.05984		41.125		34.9432		12

		20		6.46039		39.5		32.9798		12

		30		7.09236		37.5625		30.2879		12

		40		7.78473		36.0625		27.851		12

		50		8.73883		34.9375		24.9533		12

		60		10.1927		33.1875		21.0568		12

		70		11.4009		32.25		18.6225		12

		80		13.9695		30.9375		14.9836		12

		90		16.731		30		12.3573		12

		100		22.0398		29.0625		9.25884		12

		110		30.2479		28.25		6.66162		12

		120		54.8565		27.5		3.62879		12

		130		98.7804		26.8125		1.99242		12

		140		54.0917		26.5625		3.59343		12

		150		28.9925		26.1875		6.60732		12

		160		21.8412		25.9375		8.70202		12

		170		16.6535		25.625		11.2626		12

		180		13.8935		25.25		13.3561		12

		190		11.6763		24.9375		15.6995		12

		200		9.92738		24.625		18.2639		12

		210		8.89543		24.6875		20.1578		12

		220		7.86283		24.9375		22.5189		12

		230		7.18152		25.25		24.4116		12

		240		6.52548		26.125		26.5593		12

		250		5.98529		27.375		28.7058		12
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		70		15.4592

		80		17.7942

		90		19.4716

		100		16.9629

		110		15.5295

		120		13.5974

		130		11.4371

		140		9.80037

		150		7.79023

		160		5.43908

		170		3.40655

		180		1





Orientation

		



Orientation

Contrast Ratio



intensity

		0		10.4757		172.062		16.4249		12

		10		9.83603		171.062		17.3914		12

		20		8.92434		169.562		19		12

		30		8.40554		168.312		20.024		12

		40		7.49294		166.812		22.2626		12

		50		6.66838		164.562		24.678		12

		60		5.8536		161.75		27.6326		12

		70		5.04116		138.25		27.4242		12

		80		4.23985		115.75		27.3005		12

		90		3.38156		92.25		27.2803		12

		100		2.52883		69		27.2854		12

		110		1.69082		46.25		27.3535		12

		120		1.12987		31		27.4369		12

		130		1		27.5		27.5		12

		140		1.09671		30.125		27.4684		12

		150		1.56683		43.25		27.6035		12

		160		2.52943		70		27.6742		12

		170		3.3204		92.25		27.7828		12

		180		4.08876		114		27.8813		12

		190		4.94911		138.75		28.0354		12

		200		5.67333		160.25		28.2462		12

		210		6.4726		183.75		28.3889		12

		220		7.27876		206.25		28.3359		12

		230		8.0265		205.75		25.6338		12

		240		8.86904		203.562		22.952		12

		250		9.89877		201.5		20.3561		12





intensity

		



Target Intensity

Contrast Ratio



Separation

		Separation				2		6		10		14		18

		Contrast				18.948		9.47941		2.8951		1.47925		1.06746





Separation

		



Separation

Contrast Ratio



orientation-noise 

		0		11.6912		31.1875		25.0177		12

		10		11.5484		31.9375		25.5417		12

		20		11.7945		30.75		24.7652		12

		30		11.5581		33.5		26.041		12

		40		11.4339		32.3125		28.0442		12

		50		10.6252		25.5625		29.2159		12

		60		9.57686		34.3125		33.7872		12

		70		8.44596		38.5625		41.8693		12

		80		6.77078		61		48.8194		12

		90		5.58285		66.9375		57.2519		12

		100		3.54683		88.9375		65.3857		12

		110		3.24393		68.5		60.0417		12

		120		2.33746		56.875		51.6553		12

		130		1.40373		57.0625		60.4545		12

		140		0.787924		45		58.8062		12

		150		1.75393		45.25		66.3617		12

		160		1.88116		56.75		63.8561		12

		170		0.799508		61.875		66.9135		12

		180		1.01639		43.125		70.9994		12

		190		1.44031		78.4375		54.3308		12
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intensity-noise

		0		5.52218		43.75		37.8927		12

		10		5.70704		47.5		36.3258		12

		20		5.32215		55.5		37.661		12

		30		5.53911		41		33.1168		12

		40		5.63901		44.3125		30.8232		12

		50		3.15093		60.875		45.9785		12

		60		3.05273		31.8125		50.7538		12

		70		1.30704		20.3125		52.839		12

		80		1.17562		24.75		45.4015		12

		90		1.4055		47		58.8314		12

		100		1.25213		41.0625		49.815		12

		110		1.09885		65.125		51.5309		12

		120		1.66349		59.6875		56.2071		12

		130		2.31249		50		56.0814		12

		140		1.02861		84.4375		58.9994		12

		150		0.642652		26.125		57.2822		12

		160		0.774771		84.1875		58.5657		12

		170		0.523721		67.1875		63.846		12

		180		0.845685		74.125		61.5625		12

		190		1.18597		60.75		57.3371		12
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orientation-bkground

		0		19.4852		24.75		15.8131		12

		10		19.4852		24.75		15.8131		12

		20		19.4852		24.75		15.8131		12

		30		19.4852		24.75		15.8131		12

		40		19.4852		24.75		15.8131		12

		50		19.4852		24.75		15.8131		12

		60		19.4852		24.75		15.8131		12

		70		19.4852		24.75		15.8131		12

		80		19.4852		24.75		15.8131		12

		90		19.4852		24.75		15.8131		12

		100		19.4852		24.75		15.8131		12

		110		19.4852		24.75		15.8131		12

		120		19.4852		24.75		15.8131		12

		130		19.4852		24.75		15.8131		12

		140		19.4852		24.75		15.8131		12

		150		19.4852		24.75		15.8131		12

		160		19.4852		24.75		15.8131		12

		170		19.4852		24.75		15.8131		12

		180		19.4852		24.75		15.8131		12

		190		19.4852		24.75		15.8131		12

		200		19.4852		24.75		15.8131		12

		210		19.4852		24.75		15.8131		12

		220		19.4852		24.75		15.8131		12

		230		19.4852		24.75		15.8131		12

		240		19.4852		24.75		15.8131		12

		250		19.4852		24.75		15.8131		12
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		110		46.2442

		120		84.6098

		130		106.74

		140		84.3789

		150		45.4307

		160		36.8369

		170		28.4859

		180		24.7069

		190		20.0431

		200		17.1781

		210		15.3671

		220		13.8525

		230		12.8214

		240		11.724

		250		10.7974
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		90		19.4716

		100		16.9629

		110		15.5295

		120		13.5974

		130		11.4371

		140		9.80037

		150		7.79023

		160		5.43908

		170		3.40655

		180		1
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intensity

		0		10.4757		172.062		16.4249		12

		10		9.83603		171.062		17.3914		12

		20		8.92434		169.562		19		12

		30		8.40554		168.312		20.024		12

		40		7.49294		166.812		22.2626		12

		50		6.66838		164.562		24.678		12

		60		5.8536		161.75		27.6326		12

		70		5.04116		138.25		27.4242		12

		80		4.23985		115.75		27.3005		12

		90		3.38156		92.25		27.2803		12

		100		2.52883		69		27.2854		12

		110		1.69082		46.25		27.3535		12

		120		1.12987		31		27.4369		12

		130		1		27.5		27.5		12

		140		1.09671		30.125		27.4684		12

		150		1.56683		43.25		27.6035		12

		160		2.52943		70		27.6742		12

		170		3.3204		92.25		27.7828		12

		180		4.08876		114		27.8813		12

		190		4.94911		138.75		28.0354		12

		200		5.67333		160.25		28.2462		12

		210		6.4726		183.75		28.3889		12

		220		7.27876		206.25		28.3359		12

		230		8.0265		205.75		25.6338		12

		240		8.86904		203.562		22.952		12

		250		9.89877		201.5		20.3561		12
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		0		5.52218		43.75		37.8927		12

		10		6.05984		41.125		34.9432		12

		20		6.46039		39.5		32.9798		12

		30		7.09236		37.5625		30.2879		12

		40		7.78473		36.0625		27.851		12

		50		8.73883		34.9375		24.9533		12

		60		10.1927		33.1875		21.0568		12

		70		11.4009		32.25		18.6225		12

		80		13.9695		30.9375		14.9836		12

		90		16.731		30		12.3573		12

		100		22.0398		29.0625		9.25884		12

		110		30.2479		28.25		6.66162		12

		120		54.8565		27.5		3.62879		12

		130		98.7804		26.8125		1.99242		12

		140		54.0917		26.5625		3.59343		12

		150		28.9925		26.1875		6.60732		12

		160		21.8412		25.9375		8.70202		12

		170		16.6535		25.625		11.2626		12

		180		13.8935		25.25		13.3561		12

		190		11.6763		24.9375		15.6995		12

		200		9.92738		24.625		18.2639		12

		210		8.89543		24.6875		20.1578		12

		220		7.86283		24.9375		22.5189		12

		230		7.18152		25.25		24.4116		12

		240		6.52548		26.125		26.5593		12

		250		5.98529		27.375		28.7058		12
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		0		11.6912		24.75		15.8131		12

		10		11.6912		24.75		15.8131		12

		20		11.6912		24.75		15.8131		12

		30		11.6912		24.75		15.8131		12

		40		11.6912		24.75		15.8131		12

		50		11.6912		24.75		15.8131		12

		60		11.6912		24.75		15.8131		12

		70		11.6912		24.75		15.8131		12

		80		11.6912		24.75		15.8131		12

		90		11.6912		24.75		15.8131		12

		100		11.6912		24.75		15.8131		12

		110		11.6912		24.75		15.8131		12

		120		11.6912		24.75		15.8131		12

		130		11.6912		24.75		15.8131		12

		140		11.6912		24.75		15.8131		12

		150		11.6912		24.75		15.8131		12

		160		11.6912		24.75		15.8131		12

		170		11.6912		24.75		15.8131		12

		180		11.6912		24.75		15.8131		12

		190		11.6912		24.75		15.8131		12

		200		11.6912		24.75		15.8131		12

		210		11.6912		24.75		15.8131		12

		220		11.6912		24.75		15.8131		12

		230		11.6912		24.75		15.8131		12

		240		11.6912		24.75		15.8131		12

		250		11.6912		24.75		15.8131		12
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		0		11.6912		31.1875		25.0177		12

		10		11.5484		31.9375		25.5417		12

		20		11.7945		30.75		24.7652		12

		30		11.5581		33.5		26.041		12

		40		11.4339		32.3125		28.0442		12

		50		10.6252		25.5625		29.2159		12

		60		9.57686		34.3125		33.7872		12

		70		8.44596		38.5625		41.8693		12

		80		6.77078		61		48.8194		12

		90		5.58285		66.9375		57.2519		12

		100		3.54683		88.9375		65.3857		12

		110		3.24393		68.5		60.0417		12

		120		2.33746		56.875		51.6553		12

		130		1.40373		57.0625		60.4545		12

		140		0.787924		45		58.8062		12

		150		1.75393		45.25		66.3617		12

		160		1.88116		56.75		63.8561		12

		170		0.799508		61.875		66.9135		12

		180		1.01639		43.125		70.9994		12

		190		1.44031		78.4375		54.3308		12
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		20		5.32215		55.5		37.661		12

		30		5.53911		41		33.1168		12

		40		5.63901		44.3125		30.8232		12

		50		3.15093		60.875		45.9785		12

		60		3.05273		31.8125		50.7538		12

		70		1.30704		20.3125		52.839		12

		80		1.17562		24.75		45.4015		12

		90		1.4055		47		58.8314		12

		100		1.25213		41.0625		49.815		12

		110		1.09885		65.125		51.5309		12

		120		1.66349		59.6875		56.2071		12

		130		2.31249		50		56.0814		12

		140		1.02861		84.4375		58.9994		12

		150		0.642652		26.125		57.2822		12

		160		0.774771		84.1875		58.5657		12

		170		0.523721		67.1875		63.846		12

		180		0.845685		74.125		61.5625		12

		190		1.18597		60.75		57.3371		12
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intesity-bkground

		0		5.52218		43.75		37.8927		12

		10		6.05984		41.125		34.9432		12

		20		6.46039		39.5		32.9798		12

		30		7.09236		37.5625		30.2879		12

		40		7.78473		36.0625		27.851		12

		50		8.73883		34.9375		24.9533		12

		60		10.1927		33.1875		21.0568		12

		70		11.4009		32.25		18.6225		12

		80		13.9695		30.9375		14.9836		12

		90		16.731		30		12.3573		12

		100		22.0398		29.0625		9.25884		12

		110		30.2479		28.25		6.66162		12

		120		54.8565		27.5		3.62879		12

		130		98.7804		26.8125		1.99242		12

		140		54.0917		26.5625		3.59343		12

		150		28.9925		26.1875		6.60732		12

		160		21.8412		25.9375		8.70202		12

		170		16.6535		25.625		11.2626		12

		180		13.8935		25.25		13.3561		12

		190		11.6763		24.9375		15.6995		12

		200		9.92738		24.625		18.2639		12

		210		8.89543		24.6875		20.1578		12

		220		7.86283		24.9375		22.5189		12

		230		7.18152		25.25		24.4116		12

		240		6.52548		26.125		26.5593		12

		250		5.98529		27.375		28.7058		12
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orientation-bkground

		0		11.6912		24.75		15.8131		12

		10		11.6912		24.75		15.8131		12

		20		11.6912		24.75		15.8131		12

		30		11.6912		24.75		15.8131		12

		40		11.6912		24.75		15.8131		12

		50		11.6912		24.75		15.8131		12

		60		11.6912		24.75		15.8131		12

		70		11.6912		24.75		15.8131		12

		80		11.6912		24.75		15.8131		12

		90		11.6912		24.75		15.8131		12

		100		11.6912		24.75		15.8131		12

		110		11.6912		24.75		15.8131		12

		120		11.6912		24.75		15.8131		12

		130		11.6912		24.75		15.8131		12

		140		11.6912		24.75		15.8131		12

		150		11.6912		24.75		15.8131		12

		160		11.6912		24.75		15.8131		12

		170		11.6912		24.75		15.8131		12

		180		11.6912		24.75		15.8131		12

		190		11.6912		24.75		15.8131		12

		200		11.6912		24.75		15.8131		12

		210		11.6912		24.75		15.8131		12

		220		11.6912		24.75		15.8131		12

		230		11.6912		24.75		15.8131		12

		240		11.6912		24.75		15.8131		12

		250		11.6912		24.75		15.8131		12
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		0		11.6912		31.1875		25.0177		12

		10		11.5484		31.9375		25.5417		12

		20		11.7945		30.75		24.7652		12

		30		11.5581		33.5		26.041		12

		40		11.4339		32.3125		28.0442		12

		50		10.6252		25.5625		29.2159		12

		60		9.57686		34.3125		33.7872		12

		70		8.44596		38.5625		41.8693		12

		80		6.77078		61		48.8194		12

		90		5.58285		66.9375		57.2519		12

		100		3.54683		88.9375		65.3857		12

		110		3.24393		68.5		60.0417		12

		120		2.33746		56.875		51.6553		12

		130		1.40373		57.0625		60.4545		12

		140		0.787924		45		58.8062		12

		150		1.75393		45.25		66.3617		12

		160		1.88116		56.75		63.8561		12

		170		0.799508		61.875		66.9135		12

		180		1.01639		43.125		70.9994		12

		190		1.44031		78.4375		54.3308		12
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		0		5.52218		43.75		37.8927		12

		10		5.70704		47.5		36.3258		12

		20		5.32215		55.5		37.661		12

		30		5.53911		41		33.1168		12

		40		5.63901		44.3125		30.8232		12

		50		3.15093		60.875		45.9785		12

		60		3.05273		31.8125		50.7538		12

		70		1.30704		20.3125		52.839		12

		80		1.17562		24.75		45.4015		12

		90		1.4055		47		58.8314		12

		100		1.25213		41.0625		49.815		12

		110		1.09885		65.125		51.5309		12

		120		1.66349		59.6875		56.2071		12

		130		2.31249		50		56.0814		12

		140		1.02861		84.4375		58.9994		12

		150		0.642652		26.125		57.2822		12

		160		0.774771		84.1875		58.5657		12

		170		0.523721		67.1875		63.846		12

		180		0.845685		74.125		61.5625		12

		190		1.18597		60.75		57.3371		12
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