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Description and Usage

The “phone2sas.py” computes the distance distribution function, P(r), and the small-angle scattering,

1(g), for a given 3D data in polygon file format (. ply). (1) The 3D data file and (2) Dmax, Which is the

maximum length of the SAS object (see also Methods in the original paper), are mandatory. Dmax should be

custom-tuned to scale the 3D-scanned model to the molecular size. The current version of phone2sas.py

supports python3 and requires pre-installation of Numpy (https:/numpy.org) and Open3D

(http://www.open3d.org). The operation was tested using python3.7, Numpy 1.21.6, and Open3D 0.14.1.

Example 1. Executing phone2sas.py using your computer
The following is an example of the usage of phone2sas.py for the example 3D data (y.ply). By using the

shell on your computer (e.g., “terminal” on macOS, “command prompt” on Windows, and “bash” on Linux),
type

python3 phone2sas.py y.ply --dmax 160.0

“--dmax 160.0” defines 160.0 A for Dmax, the maximum length of the SAS object. The number of Monte
Carlo sampling can be modified using “--rp” option (default: 10000): e.g., “--rp 30000.” “python3
phone2sas.py -h” would be helpful.

phone2sas.py generates P(r), I(g), and Kratky (¢*/(q)) data files named 'pr.txt', 'iq.txt', and 'kratky.txt',
respectively, where the column 1 is » or ¢. The points’ coordinates inside the object are stored as

'inside_points.txt', which can be visualized using a 3D graphing software.
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Example 2. Executing phone2sas.py using Google Colaboratory
An alternative and easier way to execute phon2sas.py is to use the Python environment prepared by

Google Colaboratory (https://colab.research.google.com) via a web browser. For example,

(1) upload “phone2sas.py” and “y.ply”

(ii) run the following:



Ipip install open3d
Ipython3 phone2sas.py y.ply --dmax 160.0

(iii) Download the resulting files ('pr.txt', 'iq.txt', and 'kratky.txt'; see also Example 1)
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