Data for Development and Calibration of Noise Metrics
Elaine W. Jin (ejin@aptina.com) and Brian W. Keelan (bkeelan@aptina.com)
This website has links to archived data from the Aptina noise metric study. Two zip files each contain target images subjected to each of the 11 noise treatments specified in Table 1. The codes in Column 1 are incorporated in the individual file names for identification. 
Table 1. Treatment levels.

	Name
	Description
	Red Gain
	Green Gain
	Blue Gain
	Mean JNDs
	Std. Error JNDs

	LS-1
	Level Series #1
	0
	0
	0
	0
	0.1

	LS-2
	Level Series #2
	8
	8
	8
	0.2
	0.1

	LS-3
	Level Series #3
	13
	13
	13
	0.7
	0.1

	LS-4
	Level Series #4
	28
	28
	28
	4.0
	0.3

	LS-5
	Level Series #5
	41
	41
	41
	6.2
	0.3

	LS-6
	Level Series #6
	65
	65
	65
	9.7
	0.4

	LS-7
	Level Series #7
	104
	104
	104
	13.8
	0.4

	R
	Higher red noise
	92
	46
	46
	10.4
	0.4

	G
	Higher green noise
	36
	72
	36
	10.1
	0.4

	B
	Higher blue noise
	65
	65
	130
	9.6
	0.4

	L*
	Luminance noise*
	70
	70
	70
	8.9
	0.4


* For the pure luminance noise treatment, the sRGB image was converted to CIELAB space, and a* and b* noise was removed by replacing a* and b* channels with those from noise-free images. 

The 8 regions in the target, which emulate selected MacBeth ColorChecker patches, are described in Table 2. 

Table 2. Target patch names and physical locations in images. 
	Patch name
	Rows
	Columns

	Dark Skin
	60:379
	40:263

	Light Skin
	60:379
	302:525

	Blue Sky
	60:379
	564:787

	Purplish Blue
	60:379
	826:1049

	Neutral 8
	439:758
	40:263

	Neutral 6.5
	439:758
	302:525

	Neutral 5
	439:758
	564:787

	Neutral 3.5
	439:758
	826:1049


The file noise_target_linear_sRGB_16bit.zip contains 11 target images saved in linear sRGB space in 16-bit TIFF format. The coding scheme is given below:

image channel 1 = fractional (0-1) linear sRGB red signal x 65535;

image channel 2 = fractional (0-1) linear sRGB green signal x 65535; 
image channel 3 = fractional (0-1) linear sRGB blue signal x 65535;

The file noise_target_icclab_16bit.zip contains 11 analogous files but the images have been rendered and are saved in ICCLAB space as 16-bit TIFF images. The coding scheme is defined here:

image channel 1 = (L*/100) x 65280;

image channel 2 = (1+a*/100) x 65280/2;

image channel 3 = (1+b*/100) x 65280/2;

L* coding follows the recommendation by Matlab for converting from CIELAB to ICCLAB 16-bit format (including the use of a multiplier of 65280 = (2^8 – 1)*(2^8) instead of 65535 = 2^16 – 1). The coding for a* and b* is customized to use the full range of 16 bits and to produce visually plausible images when displayed using Adobe Photoshop and other viewers. 
For those wishing to model noise power spectra and/or the effects of viewing magnification, the following information will be helpful. The analogous pictorial images were displayed without resampling on a monitor having a modulation transfer function (MTF) well approximated by Eq. 1, where ν is cycles per pixel (Nyquist = 0.5 units). The display pixel pitch was 0.250 mm and the viewing distance was 864 mm. 
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Table 1 includes the quality loss for each of the 11 treatments, for the mean observer and scene, in units of just noticeable differences (JNDs) of overall quality, with their standard errors of the mean. These JND values can be converted to the expected results for various combinations of observer sensitivity and scene susceptibility using Table 3. 
Table 3. Subset power transforms. From the mean quality loss in JNDs (averaged over all scenes and observers), the quality loss for other subsets of observer sensitivity and scene susceptibility may be estimated by raising the mean JNDs to the tabulated “Power” and then multiplying the result by the tabulated “Scale Factor.” 

	Observer Group
	Scene Group
	Scale Factor
	Power

	Least Sensitive 7/18
	Less Susceptible 7/10
	0.507
	1.0

	Mid-sensitive 8/18
	=
	0.943
	1.0 

	Most sensitive 3/18
	=
	3.529
	0.7

	Mean sensitivity
	=
	0.926
	1.0

	Least Sensitive 7/18
	More Susceptible 3/10
	0.809
	1.0

	Mid-sensitive 8/18
	=
	1.185
	1.0 

	Most sensitive 3/18
	=
	3.878
	0.7

	Mean sensitivity
	=
	1.174
	1.0

	Least Sensitive 7/18
	Mean Susceptibility
	0.597
	1.0

	Mid-sensitive 8/18
	=
	1.016
	1.0 

	Most sensitive 3/18
	=
	3.634
	0.7


Reference: Keelan, B. W., Jin, E. W., and Prokushkin, S., “Development of a perceptually calibrated objective metric of noise,” Proc. SPIE 7867 (2011, in press). 
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