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Install the software

Run the AutoSFR_pkg_64bit.exe in a 64 bit Windows system;
After the installation of MCRInstaller.exe (for Matlab Compiler Runtime), extraction of
the sample images (in the Samples folder) and List.txt, you can run the AutoSFR.exe.

3. You may modify the List.txt to include all the image names in the text file, with the first
line indicating the folder name (./Samples/) of all the images.

Software Introduction

Given a collection of input images, AutoSFR conducts automatic SFR computation. The
algorithm description can be seen in the paper:

Lei He, Phil Michel, Steven Puglia, Don Williams, “Computer Assisted Image Analysis for
Objective Determination of Scanning Resolution for Photographic Collections — An Automated
Approach”.

Edge Detection Parameter settings:

Scanning Patch Size: the software analyzes the images block by block in order to overcome the
inhomogeneous intensity and noise problems, and to reduce the processing time. This
parameter refers to the block size. Depending on the input image size, users can change it to
smaller (500 by 500) or larger size (2000 by 2000).

Slant Edge Angle determines the acceptable edge slope. The angle is measured with respect to
both vertical and horizontal axis, i.e., the edge orientation can be either direction.

Brightness Contrast determines the average intensity difference between the regions at the
two sides of the detected edges. The larger this number, the larger the difference.

Edge Indicator is the threshold that determines if the current block contains sufficient edges.
The larger this number, the higher the threshold to accept the current block for analysis.

Smooth Region is the threshold that determines if the current edge region is smooth enough or
not. For a detected edge, its surrounding region should be smooth. The larger this number, the
lower the threshold to accept the edge region for analysis.

Fill Edge Gap determines the largest gap between two detected edge segments. For any two
edge segments, if they have the same orientation and have a gap smaller than this number,
then they will be connected to be one edge segment.
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Min Edge Strength determines the lower threshold in Canny edge detector. The smaller this
number, the more edge segments are detected.

Max Edge Strength determines the higher threshold in Canny edge detector. The smaller this
number, the more edge segments are discarded. This number should be always larger than the
Min Edge Strength.

Denoising Strength determines the variance of the Gaussian filter that smooths the block
before edge detection. If the input image is too noisy, then a larger number (e.g., 3) should be
used to detect more edge candidates.

Max Edge # determines the number of candidate edges in current block.

Min Edge Length determines the acceptable smallest edge length.

SFR Computation Parameter settings:

MTF Contrast indicates the contrast between the maximum low frequency MTF and high
frequency MTF. The larger the number, the larger the difference will be accepted.

SFR Curve Contrast indicates the contrast between the mean MTF of the low and high
frequency components. The larger the number, the larger the difference will be accepted.

Max SFR Value determines the allowed largest MTF value in the low frequency component.

Input and output of the program:

The input to the program consists of a folder of images, and a text file indicating the path of the
folder and image names. See the Samples folder and List.txt file for reference.

The output of the program is saved in four folders:

e distr saves the SFR histograms of each image, and a complete SFR histogram for all
images.

e edges show the identified edges in each image.

e regions show the valid edge regions for all the images.

e sfr show the valid SFR curves corresponding to the identified edges; sampling efficiency
is also marked on the figure.



