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Supplementary Materials
S1. Images and Curves for a Range of λ
This section (S1) contains figures that were referenced in the Results and Discussion subsection Restoration-specific Parameters: λ in the article.
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Figure S1-1. Restorations for a Range of λ Values. The observed image (1kV SE tin balls region-of-interest (ROI)) is given in the top left of this figure for comparison. The λ for each restoration is given in the top left corner of each image. Low λ correspond to low levels of regularization (denoising) and better edge preservation, while high λ to high levels of smoothing and worse edge preservation. Scale bar = 100nm.
[image: image2.png]Normalized [FFT|

Normalized [FFT|

Normalized Cross Correlation

ROI [FFT|: Horizontal

ROI [FFT]: Vertical

0.5

0.5

10° 10°
i}
107 4o
5
3
N
©
102 £ 102
5
z
10° 10°
0 01 02 03 04 O 0 01 02 03 04
Spatial Frequency [cyc/nm] Spatial Frequency [cyc/nm]
100 Shifted ROI |FFT|: Horizontal 100 _Shifted RO [FFT]: Vertical
=
[
107 10!
5
3
N
©
102 £ 102
5
z
10° 10°
0 01 02 03 04 05 0 01 02 03 04
Spatial Frequency [cyc/nm] Spatial Frequency [cyc/nm]
1g0  XCorr of IFFTI's: Horizontal 100 (_XCorr of [FFT's: Vertical

Normalized Cross Correlation

0.1

02 03
Frequency Shift

04

01 02 03

Frequency Shift

04 05




Figure S1-2. Frequency Content Analysis of Restorations for a Range of λ Values. The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the central horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The black curve represents the observed ROI, and the rainbow of colors (i.e., red, orange, yellow, green, blue, violet, and then dark red through dark green) represent the ROI restorations from lowest to highest λ (i.e., λ = 0, 7, 17, 27, 37, …, 97). Note that the y-axes are plotted on log scale.
S2. Images and Curves for Reference Particle Size Comparison (λ = 17, 57, 77)
This section (S2) contains figures that were referenced in the Results and Discussion subsection PSF Calculation Parameters: Reference Particle Size in the article.
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Figure S2-1. Restorations with a Selection of Reference Particle Sizes for Different λ. From left to right: 1kV SE observed ROI of tin balls and restored ROI with reference particle sizes = 27.6nm, 28.5nm, and 29.4nm to show the 2σ range. From top to bottom, the restorations were performed with λ = 17, 57, and 77 (not applied to observed image, which was not restored). Scale bar = 100nm.
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Figure S2-2. Frequency Content Analysis of Restorations for a Range of Reference Particle Sizes (λ = 17). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The black curve represents the observed ROI, and the rainbow of curve colors from red to purple represents the restored ROI with reference particle diameters of 27.6nm to 29.4nm in increments of 0.3nm, respectively. The data shown here were calculated from the λ = 17 restorations. Note that the y-axes are plotted on log scale.
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Figure S2-3. Frequency Content Analysis of Restorations for a Range of Reference Particle Sizes (λ = 57). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The black curve represents the observed ROI, and the rainbow of curve colors from red to purple represents the restored ROI with reference particle diameters of 27.6nm to 29.4nm in increments of 0.3nm, respectively. The data shown here were calculated from the λ = 57 restorations. Note that the y-axes are plotted on log scale.
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Figure S2-4. Frequency Content Analysis of Restorations for a Range of Reference Particle Sizes (λ = 77). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The black curve represents the observed ROI, and the rainbow of curve colors from red to purple represents the restored ROI with reference particle diameters of 27.6nm to 29.4nm in increments of 0.3nm, respectively. The data shown here were calculated from the λ = 77 restorations. Note that the y-axes are plotted on log scale.
S3. Images and Curves for K Comparison (λ = 17, 57, 77)
This section (S3) contains figures that were referenced in the Results and Discussion subsection PSF Calculation Parameters: K in the article.
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Figure S3-1. Restorations with a Selection of K Values for Different λ. From left to right: 1kV SE observed ROI of tin balls and restored ROI with K = 316, 3162, and 31622. From top to bottom, the restorations were performed with λ = 17, 57, and 77 (not applied to observed image, which was not restored). Scale bar = 100nm.
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Figure S3-2. Frequency Content Analysis of Restorations with a Selection of K Values (λ = 17). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The data shown here were calculated from the λ = 17 restorations. Note that the y-axes are plotted on log scale.
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Figure S3-3. Frequency Content Analysis of Restorations with a Selection of K Values (λ = 57). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The data shown here were calculated from the λ = 57 restorations. Note that the y-axes are plotted on log scale.
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Figure S3-4. Frequency Content Analysis of Restorations with a Selection of K Values (λ = 77). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The data shown here were calculated from the λ = 77 restorations. Note that the y-axes are plotted on log scale.
S4. Images and Curves for PSF Background Correction Comparison (λ = 17, 57, 77)
This section (S4) contains figures that were referenced in the Results and Discussion subsection PSF Calculation Parameters: Background Correction in the article.
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Figure S4-1. Restorations with a Selection of PSF Background Corrections for Different λ. From left to right: 1kV SE observed ROI of tin balls and restored ROI with background correction (“bc”) = 0.00, 0.13, 0.23, and 0.33. From top to bottom, the restorations were performed with λ = 17, 57, and 77 (not applied to observed image, which was not restored). Scale bar = 100nm.
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Figure S4-2. Frequency Content Analysis of Restorations with a Selection of PSF Background Corrections (λ = 17). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The black curve represents the observed ROI, and the rainbow of curve colors from red to purple represents the restored ROI with background correction = 0.00, 0.13, 0.18, 0.23, 0.28, 0.33, respectively. The data shown here were calculated from the λ = 17 restorations. Note that the y-axes are plotted on log scale.
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Figure S4-3. Frequency Content Analysis of Restorations with a Selection of PSF Background Corrections (λ = 57). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The black curve represents the observed ROI, and the rainbow of curve colors from red to purple represents the restored ROI with background correction = 0.00, 0.13, 0.18, 0.23, 0.28, 0.33, respectively. The data shown here were calculated from the λ = 57 restorations. Note that the y-axes are plotted on log scale.
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Figure S4-4. Frequency Content Analysis of Restorations with a Selection of PSF Background Corrections (λ = 77). The FFT from the ROI is shown in the top row, the FFT from the shifted-ROI in the middle row, and the cross-correlation of the FFTs in the bottom row. The left and right columns show the horizontal and vertical intensity profiles (respectively) of the FFT or cross-correlation. The black curve represents the observed ROI, and the rainbow of curve colors from red to purple represents the restored ROI with background correction = 0.00, 0.13, 0.18, 0.23, 0.28, 0.33, respectively. The data shown here were calculated from the λ = 77 restorations. Note that the y-axes are plotted on log scale.
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