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This code (1) trains a convolutional auto-encoder (CAE) against pairs of grayscale and binarized data (2) extracts the
latent space of the CAE and projects it to 2D space. For certain configurations of the architecture it is possible to order
the clusters based on porosity metrics. More details are in our upcoming paper at IEEE-ICIP 2021. See the jupyter
notebooks section for results. Data will be available shortly.

The architecture is defined with synthesis and analysis blocks inspired by the 3D U-net (note the skip connections).
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he encoder-decoder (segmenter or denoiser) is trained by sampling patches of data from the 3D image pairs (grayscale
and binarized image) around random coordinates to generate training data. Then, the encoder part is separated, and
latent vectors are projected to 2D by PCA. Once trained, patches can be sampled from a given list of coordinates in the
grayscale volume to identify morphological similarities.
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CHAPTER
TWO

CONTRIBUTE

* Documentation: https://github.com/aniketkt/TomoEncoders/tree/master/doc
* Issue Tracker: https://github.com/aniketkt/TomoEncoders/docs/issues

* Source Code: https://github.com/aniketkt/ TomoEncoders/project



https://github.com/aniketkt/TomoEncoders/tree/master/doc
https://github.com/aniketkt/TomoEncoders/docs/issues
https://github.com/aniketkt/TomoEncoders/project
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CHAPTER
THREE

CONTENT

3.1 About

This section describes what the TomoEncoders is about.

3.2 Install

This section covers the basics of how to download and install TomoEncoders. We recommend you to install the Ana-
conda Python distribution.

Contents:

* [nstalling from source

3.2.1 Installing from source

Clone the TomoEncoders from GitHub repository:

git clone https://github.com/aniketkt/TomoEncoders.git TomoEncoders

then:

cd TomoEncoders
python setup.py install

3.3 Train

3.3.1 Train Encoders for Porosity

python bin/train_porosity_encoders.py



https://github.com/aniketkt/TomoEncoders
https://github.com/aniketkt/TomoEncoders
http://continuum.io/downloads
http://continuum.io/downloads
https://github.com/aniketkt/TomoEncoders
https://github.com
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3.4 Development

This section explains the basics for developers who wish to contribute to a project mantained on GitHub and using the
fork / pull request mechanism for accepting developer contributions.

Contents:

* Fork the repository
* Clone the repository
* Coding conventions
* Package versioning

* Commiting changes

» Contributing back

3.4.1 Fork the repository

The project is maintained on GitHub, which is a version control and a collaboration platform for software developers.
To start first register on GitHub and fork the TomoEncoders repository by clicking the Fork button in the header of the
TomoEncoders repository:

8 Chapter 3. Content
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o080 < m = & GitHub, Inc. ¢ L A
Metwork Graph - wavepy/wavepy wavepy/wavepy ,T
O This repository Pullrequests Issues Gist g +- F' =
wavepy / wavepy ® Unwatch~ 2 + Star 0
<»Code Issues 0 Pull requests 1 Wiki Pulse Graphs
No description or website provided.
D 1 commit ¥ 1 branch > 0 releases &% 1 contributor
Branch: master = New pull request Create new file  Upload files  Find file Clone or download ~
I+ decarlof committed on GitHub Create README.md | «x Latest commit 78eb683 22 hours ago
[E) README.md Create README.md 22 hours ago
README.md
©2016 GitHub, Inc. Terms Privacy Security Contact Help Status APl Training Shop Blog About

This successfully creates a copy of the project in your personal GitHub space.

3.4.2 Clone the repository

The next thing you want to do is to clone the repository you just created in your personal GitHub space to your local
machine.

You can do this by clicking the Clone in Desktop button in the bottom of the right hand side bar:

3.4. Development 9
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00® < 0 = @ GitHub, Inc. O Mt g
Network Graph - wavepyfwavepy ‘ Network Graph + wavepyfwavepy decarlof/wavepy ,T
o This repository Pullrequests Issues Gist g +- F' =

decarlof / wavepy / % Star 0  YFork 2

forked from wavepy/wavepy

<»Code Pull requests © Wiki Pulse Graphs Settings

http://wavepy.readthedocs.io — Edit
D 8 commils ¥ 1 branch > 0 releases i 1 contributor
-
Branch: master New pull request Create new file  Upload files = Find file
This branch is 7 commits ahead of wavepy:master. Pull request Compare
Francesco De Carlo added development guide Latest commit e46215e 19 minutes ago

im doc added development guide 19 minutes ago
| wavepy first commit 2 hours ago
E) .gitignore first commit 2 hours ago
[E) LICENSE .txt first commit 2 hours ago
[E) MANIFEST.in first commit 2 hours ago
[E) README.rst updated links to point to the wavePy repository 2 hours ago
E) VERSION first commit 2 hours ago
E) bld.bat first commit 2 hours ago
) build.sh first commit 2 hours ago
E) meta.yaml updated links to point to the wavePy repository 2 hours ago

This will launch the GitHub desktop application (available for both Mac and Win) and ask you where you want to save
it. Select a location in your computer and feel comfortable with making modifications in the code.

3.4.3 Coding conventions

We try to keep a consistent and readable code. So, please keep in mind the following style and syntax guidance before

you start coding.

First of all the code should be well documented, easy to understand, and integrate well into the rest of the project. For
example, when you are writing a new function always describe the purpose and the parameters:

def my_awesome_func(a, b):

e

Adds two numbers.

Parameters

a : scalar (float)
First number to add

b : scalar (float)
Second number to add

(continues on next page)
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(continued from previous page)

Returns
output : scalar (float)
Added value

o

return a+b

3.4.4 Package versioning

We follow the X.Y.Z (Major.Minor.Patch) semantic for package versioning. The version should be updated before each
pull request accordingly. The patch number is incremented for minor changes and bug fixes which do not change the
software’s API. The minor version is incremented for releases which add new, but backward-compatible, API features,
and the major version is incremented for API changes which are not backward-compatible. For example, software
which relies on version 2.1.5 of an API is compatible with version 2.2.3, but not necessarily with 3.2.4.

3.4.5 Commiting changes

After making some changes in the code, you may want to take a snapshot of the edits you made. That’s when you make
a commit. To do this, launch the GitHub desktop application and it should provide you all the changes in your code
since your last commit. Write a brief Summary and Description about the changes you made and click the Commit
button:

[ ] [ ] dgursoy/tomopy P
L] P master~ [ EUEEIN History  Branches — Settings & sync
tomopy/prep.py
§ Commiting to master
24 ip
“\ - 3
Uncommitted Changes ‘ g Commit
R data[:, n, :] = sli[xshft:dx + xshft, @:dz)
Funwnnry 24
Description + def my_awesome_func(a, b):
" m
Adds two numbers.
2ot + Parameters
tomopy/prep.py b e
+ a : scalar (float)
~/Python/tomopy : B (T 0 ik
4
+ b : scalar (float)
+ Second number to add
Unsynced Commits +
+ Returns
WIP: still correcting develop text Edit t emeseas

+ output : scalar (float)

) MNT: corrected long lines
9 Added value

+ return a+b

def phase_retrieval(

data, psize=le-4, dist=5@,

3.4. Development 11
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You can continue to make changes, add modules, write your own functions, and take more Commit snapshots of your
code writing process.

3.4.6 Contributing back

Once you feel that the functionality you added would benefit the community, then you should consider contributing
back to the project. For this, go to your online GitHub repository of the project and click on the compare button to
compare, review and create a pull request.

e0® < |> M = & GitHub, Inc & [+ IR [
LaTs - D — wavePy 0.0.1 do... Network Graph * wavepyfwavepy decarlof/wavepy ‘mac how snapshot of a single... aF
o This repository Pull requests Issues Gist Q. +~- -
decarlof / wavepy @ Unwatch~ 1  &Star 0 YFork 2
forked from wavepy/wavepy
<> Code Pull requests 0 Wiki Pulse Graphs Setlings
hitp://wavepy.readthedocs.io — Edit
D) 8 commits ¥ 1 branch > 0 releases i 1 contributor
Branch: master ~ New pull request Create new file  Upload files = Find file Clone or download ~
This branch is 7 commits ahead of wavepy:master. Pull reques1
Francesco De Carlo added development guide Latest commit e46215e 38 minutes ago
| doc added development guide 38 minutes ago
m wavepy first commit 3 hours ago
E) .gitignore first commit 3 hours ago
[E) LICENSE.txt first commit 3 hours ago
[ MANIFEST.in first commit 3 hours ago
[E) README.rst updated links to point to the wavePy repository 2 hours ago
E) VERSION first commit 3 hours ago
[E) bld.bat first commit 3 hours ago

After clicking on this button, you are presented with a review page where you can get a high-level overview of what
exactly has changed between your forked branch and the original project repository. When you’re ready to submit your
pull request, click Create pull request:

12
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o0® < Em] # GitHub, Inc. [} [+] th [l
NASSunRoom Netwark Graph - decarlof/project Comparing decarlof: D — wavePy 0.0.1 docu... Using pull requests - User Documen... | +
O This repository Pull requests Issues Gist Q. +~ Hi-
wavepy / wavepy ® Unwatch~ 2 % Star 0 ¥ Fork 2
€3 Code Issues 0 Pull requests 0 Wiki Pulse Graphs

Comparing changes

Choose two branches to see what's changed or to start a new pull request. If you need to, you can also compare across forks.

i base fork: wavepy/wavepy ~ base: master + ... head fork: decarlof/wavepy ¥ = compare: master v

+ Able to merge. These branches can be automatically merged.

(=BT EEE T Sl Discuss and review the changes in this comparison with others. @

-0- 3 commits 3 files changed 7 0 commit comments {5 1 contributor

Lﬂ Commits on Jul 09, 2018

1 decarlof cleanup

Q Commits on Jul 10, 2016

K1 decarlof added conda link
Kl decarlof added links to fork/pull request
Showing 3 changed files with 15 additions and 10 deletions. | Unified = Split
5 EEEEE doc/index.rst \ G| B view I
253 @@ -14,11 +14,8 @@ Here is how to add a link to your documentation

You can include equations like:

17 -.. math:: V(x) = \left(\frac{1-\eta}{\sigma\sqrt{2\pi}}\right) \cdot exp\left({\frac{x"2}{2\sigma*2}}\right) + \eta \cdot
\frac{\sigma}{2\pi} \cdot \frac{1}{x"2 + \left(\frac{\sigma}{2}\right}s2}
17 +.. math:: V(x) = \@RE{EL{2}}*{E_{2}} I(\theta E) \cdot F(E}\,dE Nedot Nleft(\frac{1-\eta}{\sigma\sqrt{2\pi}}\right) \cdot
exp\left({\frac{x*2}{2\signa"2} P\right) + \eta \cdot \frac{\signa}{2\pi} \cdot \frac{1Hx~2 + \left(\frac{\sigma}{2}\right)~2}

Clicking on Create pull request sends you to a discussion page, where you can enter a title and optional description.
It’s important to provide as much useful information and a rationale for why you’re making this Pull Request in the first
place.

When you’re ready typing out your heartfelt argument, click on Send pull request.

You’re done!

3.5 API reference

tomo_encoders Modules:
3.5.1 tomo_encoders.labeling.detect_voids

Functions:

calc_patch_size(base_size, multiplier)

continues on next page
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Table 1 — continued from previous page
export_voids(vol_seg, n_max_detect[, TIMEIT])

to_regular_grid(sub_vols, p3d, ...)
(1) select patches where voids exist (2) rescale to up-
sample_value

upsample_sub_vols(sub_vols, upsampling_fac) all sub-volumes must have same shape.

tomo_encoders.labeling.detect_voids.calc_patch_size(base_size, multiplier)
tomo_encoders.labeling.detect_voids.export_voids (vol_seg, n_max_detect, TIMEIT=False)

tomo_encoders.labeling.detect_voids.to_regular_grid(sub_vols, p3d, target_patch_size,
target_vol_shape, upsample_fac)

(1) select patches where voids exist (2) rescale to upsample_value
tomo_encoders. labeling.detect_voids.upsample_sub_vols (sub_vols, upsampling_fac, TIMEIT=Faulse,

order=1)
all sub-volumes must have same shape. upsampling_factor applies to all 3 dimensions equally.

to-do: split into chunks, and try higher-order

3.6 Examples

Here we describe what the examples are doing. You can cite with [].

3.6.1 Example 01

This section contains the example_01 script.

Download file: example_01.py

3.7 Credits

3.7.1 Citations

We kindly request that you cite the following article [] if you use project.

3.7.2 References

14 Chapter 3. Content
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t

tomo_encoders, 14
tomo_encoders.labeling.detect_voids, 13

15



TomoEncoders Documentation, Release 0.3

16 Python Module Index



C

calc_patch_size() (in module
tomo_encoders.labeling.detect_voids), 14

E

export_voids() (in module
tomo_encoders.labeling.detect_voids), 14

M

module
tomo_encoders, 14
tomo_encoders.labeling.detect_voids, 13

T

to_regular_grid() (in module
tomo_encoders.labeling.detect_voids), 14
tomo_encoders
module, 14
tomo_encoders.labeling.detect_voids
module, 13

U

upsample_sub_vols() (in module
tomo_encoders.labeling.detect_voids), 14
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