
openeit Documentation
Release 1.0.0

Jean Rintoul

Dec 02, 2018





Contents:

1 Project Description 1

2 Install the Software 3

3 Join the Community Discussion List 5

4 Guide 7
4.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
4.2 Installation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7

4.2.1 Step 1: Install the Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7
4.2.2 Step 2: Device Set Up . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
4.2.3 Step 3: Gather Data and Experiment . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
4.2.4 Congratulations! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9

4.3 LICENSE . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
4.4 HELP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

5 Indices and tables 13

i



ii



CHAPTER 1

Project Description

https://hackaday.io/project/159737-spectra-open-biomedical-imaging
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CHAPTER 2

Install the Software

download the OpenEIT Installer for OSX
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https://drive.google.com/file/d/1HyXHlD_yWJ59-XPO1OVrtmmT3S0sozim/view?usp=sharing
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CHAPTER 3

Join the Community Discussion List

mailing list
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https://groups.google.com/group/OpenBiomedicalImaging/boxsubscribe
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CHAPTER 4

Guide

4.1 Introduction

Biomedical Imaging has previously been expensive and near impossible to hack and experiment with. If more people
experimented and understood how imaging works we could move it forward much faster and make these transformative
technologies available to everyome. OpenEIT(EIT is for electrical impedance tomography) uses non-ionizing AC
current to recreate an image of any conductive material, such as your lungs, arm or head, using the same tomographic
reconstruction technique as a cat scan. The PCB is only 2” square, with bluetooth, making it a portable and hackable
way to do biomedical imaging!

4.2 Installation

4.2.1 Step 1: Install the Software

If you have OSX you can run a simple installer by downloading the following DMG then double click to install it as
an application.

download the OpenEIT Installer for OSX

If you are not running OSX or wish to tinker with the code, you will need to install the python modules by following
the directions in the readme here: https://github.com/OpenEIT/OpenEIT

Congratulations! You should see the software running and it will look like this:
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4.2.2 Step 2: Device Set Up

Press the ‘ON’ button on your EIT device. Make sure that you’ve charged the battery first. You can also put some
water in tank, just enough so that the electrodes are under water.

4.2.3 Step 3: Gather Data and Experiment

You should see the bluetooth device appear in the dropdown menu in the software and hit connect. If there is any
problem, restart both the device and the software to refresh.

Once you are connected you can do electical impedance image reconstructions. Just go to the reconstruction tab
and then move an object around the tank. You should see the outline of the image being reconstructed. You can try
different numbers of electrodes, baselining the image to change the scale, time series data for looking at impedance
based changes in cells, spectroscopy to see dielectric spectrums and more.

8 Chapter 4. Guide
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4.2.4 Congratulations!

You have done your first biomedical imaging experiment! This is the same method used in multi-million dollar
CATSCANS, except without any harmful radiation, and can be used to see difference over time of any conductive
body. Let’s try some more tutorials next to get more ideas of what you can do with it.

As you go further you are welcome to edit the code, and improve upon what is already here. You can find issues
listed in the github respository, or submit pull requests with your updates. We love hearing feedback about interesting
experiments and applications people are investigating, so please feel free to email: jean@mindseyebiomedical.com

4.3 LICENSE

Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International Public License

By exercising the Licensed Rights (defined below), You accept and agree to be bound by the terms and conditions of
this Creative Commons Attribution-NonCommercial-ShareAlike 4.0 International Public License (“Public License”).
To the extent this Public License may be interpreted as a contract, You are granted the Licensed Rights in consideration
of Your acceptance of these terms and conditions, and the Licensor grants You such rights in consideration of benefits
the Licensor receives from making the Licensed Material available under these terms and conditions. An easy to read
summary of the meaning of this license can be found at: https://creativecommons.org/licenses/by-nc-sa/4.0/ Anyone
wishing to create commercial software from this project should contact the maintainer to request a commercial license.
Any proceeds will be distributed to contributors, based on project maintainer’s estimation of contribution. Section 1
– Definitions. a. Adapted Material means material subject to Copyright and Similar Rights that is derived from or
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based upon the Licensed Material and in which the Licensed Material is translated, altered, arranged, transformed, or
otherwise modified in a manner requiring permission under the Copyright and Similar Rights held by the Licensor.
For purposes of this Public License, where the Licensed Material is a musical work, performance, or sound recording,
Adapted Material is always produced where the Licensed Material is synched in timed relation with a moving image. b.
Adapter’s License means the license You apply to Your Copyright and Similar Rights in Your contributions to Adapted
Material in accordance with the terms and conditions of this Public License. c. BY-NC-SA Compatible License means
a license listed atcreativecommons.org/compatiblelicenses, approved by Creative Commons as essentially the equiva-
lent of this Public License. d. Copyright and Similar Rights means copyright and/or similar rights closely related to
copyright including, without limitation, performance, broadcast, sound recording, and Sui Generis Database Rights,
without regard to how the rights are labeled or categorized. For purposes of this Public License, the rights specified in
Section 2(b)(1)-(2) are not Copyright and Similar Rights. e. Effective Technological Measures means those measures
that, in the absence of proper authority, may not be circumvented under laws fulfilling obligations under Article 11 of
the WIPO Copyright Treaty adopted on December 20, 1996, and/or similar international agreements. f. Exceptions
and Limitations means fair use, fair dealing, and/or any other exception or limitation to Copyright and Similar Rights
that applies to Your use of the Licensed Material. g. License Elements means the license attributes listed in the name
of a Creative Commons Public License. The License Elements of this Public License are Attribution, NonCommer-
cial, and ShareAlike. h. Licensed Material means the artistic or literary work, database, or other material to which
the Licensor applied this Public License. i. Licensed Rights means the rights granted to You subject to the terms and
conditions of this Public License, which are limited to all Copyright and Similar Rights that apply to Your use of the
Licensed Material and that the Licensor has authority to license. j. Licensor means the individual(s) or entity(ies)
granting rights under this Public License. k. NonCommercial means not primarily intended for or directed towards
commercial advantage or monetary compensation. For purposes of this Public License, the exchange of the Licensed
Material for other material subject to Copyright and Similar Rights by digital file-sharing or similar means is Non-
Commercial provided there is no payment of monetary compensation in connection with the exchange. l. Share means
to provide material to the public by any means or process that requires permission under the Licensed Rights, such
as reproduction, public display, public performance, distribution, dissemination, communication, or importation, and
to make material available to the public including in ways that members of the public may access the material from
a place and at a time individually chosen by them. m. Sui Generis Database Rights means rights other than copy-
right resulting from Directive 96/9/EC of the European Parliament and of the Council of 11 March 1996 on the legal
protection of databases, as amended and/or succeeded, as well as other essentially equivalent rights anywhere in the
world. n. You means the individual or entity exercising the Licensed Rights under this Public License. Your has a
corresponding meaning. Section 2 – Scope. a. License grant. 1. Subject to the terms and conditions of this Pub-
lic License, the Licensor hereby grants You a worldwide, royalty-free, non-sublicensable, non-exclusive, irrevocable
license to exercise the Licensed Rights in the Licensed Material to: A. reproduce and Share the Licensed Material,
in whole or in part, for NonCommercial purposes only; and B. produce, reproduce, and Share Adapted Material for
NonCommercial purposes only. 2. Exceptions and Limitations. For the avoidance of doubt, where Exceptions and
Limitations apply to Your use, this Public License does not apply, and You do not need to comply with its terms and
conditions. 3. Term. The term of this Public License is specified in Section 6(a). 4. Media and formats; technical
modifications allowed. The Licensor authorizes You to exercise the Licensed Rights in all media and formats whether
now known or hereafter created, and to make technical modifications necessary to do so. The Licensor waives and/or
agrees not to assert any right or authority to forbid You from making technical modifications necessary to exercise
the Licensed Rights, including technical modifications necessary to circumvent Effective Technological Measures.
For purposes of this Public License, simply making modifications authorized by this Section 2(a)(4) never produces
Adapted Material. 5. Downstream recipients. A. Offer from the Licensor – Licensed Material. Every recipient of the
Licensed Material automatically receives an offer from the Licensor to exercise the Licensed Rights under the terms
and conditions of this Public License. B. Additional offer from the Licensor – Adapted Material. Every recipient of
Adapted Material from You automatically receives an offer from the Licensor to exercise the Licensed Rights in the
Adapted Material under the conditions of the Adapter’s License You apply. C. No downstream restrictions. You may
not offer or impose any additional or different terms or conditions on, or apply any Effective Technological Measures
to, the Licensed Material if doing so restricts exercise of the Licensed Rights by any recipient of the Licensed Material.
6. No endorsement. Nothing in this Public License constitutes or may be construed as permission to assert or imply
that You are, or that Your use of the Licensed Material is, connected with, or sponsored, endorsed, or granted official
status by, the Licensor or others designated to receive attribution as provided in Section 3(a)(1)(A)(i). b. Other rights.
1. Moral rights, such as the right of integrity, are not licensed under this Public License, nor are publicity, privacy,
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and/or other similar personality rights; however, to the extent possible, the Licensor waives and/or agrees not to assert
any such rights held by the Licensor to the limited extent necessary to allow You to exercise the Licensed Rights, but
not otherwise. 2. Patent and trademark rights are not licensed under this Public License. 3. To the extent possible,
the Licensor waives any right to collect royalties from You for the exercise of the Licensed Rights, whether directly or
through a collecting society under any voluntary or waivable statutory or compulsory licensing scheme. In all other
cases the Licensor expressly reserves any right to collect such royalties, including when the Licensed Material is used
other than for NonCommercial purposes. Section 3 – License Conditions. Your exercise of the Licensed Rights is
expressly made subject to the following conditions. a. Attribution. 1. If You Share the Licensed Material (including
in modified form), You must: A. retain the following if it is supplied by the Licensor with the Licensed Material:
i. identification of the creator(s) of the Licensed Material and any others designated to receive attribution, in any
reasonable manner requested by the Licensor (including by pseudonym if designated); ii. a copyright notice; iii. a
notice that refers to this Public License; iv. a notice that refers to the disclaimer of warranties; v. a URI or hyperlink
to the Licensed Material to the extent reasonably practicable; B. indicate if You modified the Licensed Material and
retain an indication of any previous modifications; and C. indicate the Licensed Material is licensed under this Public
License, and include the text of, or the URI or hyperlink to, this Public License. 2. You may satisfy the conditions in
Section 3(a)(1) in any reasonable manner based on the medium, means, and context in which You Share the Licensed
Material. For example, it may be reasonable to satisfy the conditions by providing a URI or hyperlink to a resource that
includes the required information. 3. If requested by the Licensor, You must remove any of the information required
by Section 3(a)(1)(A) to the extent reasonably practicable. b. ShareAlike. In addition to the conditions in Section 3(a),
if You Share Adapted Material You produce, the following conditions also apply. 1. The Adapter’s License You apply
must be a Creative Commons license with the same License Elements, this version or later, or a BY-NC-SA Compat-
ible License. 2. You must include the text of, or the URI or hyperlink to, the Adapter’s License You apply. You may
satisfy this condition in any reasonable manner based on the medium, means, and context in which You Share Adapted
Material. 3. You may not offer or impose any additional or different terms or conditions on, or apply any Effective
Technological Measures to, Adapted Material that restrict exercise of the rights granted under the Adapter’s License
You apply. Section 4 – Sui Generis Database Rights. Where the Licensed Rights include Sui Generis Database Rights
that apply to Your use of the Licensed Material: a. for the avoidance of doubt, Section 2(a)(1) grants You the right
to extract, reuse, reproduce, and Share all or a substantial portion of the contents of the database for NonCommercial
purposes only; b. if You include all or a substantial portion of the database contents in a database in which You have
Sui Generis Database Rights, then the database in which You have Sui Generis Database Rights (but not its individual
contents) is Adapted Material, including for purposes of Section 3(b); and c. You must comply with the conditions in
Section 3(a) if You Share all or a substantial portion of the contents of the database. For the avoidance of doubt, this
Section 4 supplements and does not replace Your obligations under this Public License where the Licensed Rights in-
clude other Copyright and Similar Rights. Section 5 – Disclaimer of Warranties and Limitation of Liability. a. Unless
otherwise separately undertaken by the Licensor, to the extent possible, the Licensor offers the Licensed Material as-is
and as-available, and makes no representations or warranties of any kind concerning the Licensed Material, whether
express, implied, statutory, or other. This includes, without limitation, warranties of title, merchantability, fitness for
a particular purpose, non-infringement, absence of latent or other defects, accuracy, or the presence or absence of
errors, whether or not known or discoverable. Where disclaimers of warranties are not allowed in full or in part, this
disclaimer may not apply to You. b. To the extent possible, in no event will the Licensor be liable to You on any legal
theory (including, without limitation, negligence) or otherwise for any direct, special, indirect, incidental, consequen-
tial, punitive, exemplary, or other losses, costs, expenses, or damages arising out of this Public License or use of the
Licensed Material, even if the Licensor has been advised of the possibility of such losses, costs, expenses, or damages.
Where a limitation of liability is not allowed in full or in part, this limitation may not apply to You. c. The disclaimer
of warranties and limitation of liability provided above shall be interpreted in a manner that, to the extent possible,
most closely approximates an absolute disclaimer and waiver of all liability. Section 6 – Term and Termination. a. This
Public License applies for the term of the Copyright and Similar Rights licensed here. However, if You fail to comply
with this Public License, then Your rights under this Public License terminate automatically. b. Where Your right to
use the Licensed Material has terminated under Section 6(a), it reinstates: 1. automatically as of the date the violation
is cured, provided it is cured within 30 days of Your discovery of the violation; or 2. upon express reinstatement by
the Licensor. For the avoidance of doubt, this Section 6(b) does not affect any right the Licensor may have to seek
remedies for Your violations of this Public License. c. For the avoidance of doubt, the Licensor may also offer the
Licensed Material under separate terms or conditions or stop distributing the Licensed Material at any time; however,
doing so will not terminate this Public License. d. Sections 1, 5, 6, 7, and 8 survive termination of this Public License.
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Section 7 – Other Terms and Conditions. a. The Licensor shall not be bound by any additional or different terms
or conditions communicated by You unless expressly agreed. b. Any arrangements, understandings, or agreements
regarding the Licensed Material not stated herein are separate from and independent of the terms and conditions of this
Public License. Section 8 – Interpretation. a. For the avoidance of doubt, this Public License does not, and shall not be
interpreted to, reduce, limit, restrict, or impose conditions on any use of the Licensed Material that could lawfully be
made without permission under this Public License. b. To the extent possible, if any provision of this Public License
is deemed unenforceable, it shall be automatically reformed to the minimum extent necessary to make it enforceable.
If the provision cannot be reformed, it shall be severed from this Public License without affecting the enforceability
of the remaining terms and conditions. c. No term or condition of this Public License will be waived and no failure
to comply consented to unless expressly agreed to by the Licensor. d. Nothing in this Public License constitutes or
may be interpreted as a limitation upon, or waiver of, any privileges and immunities that apply to the Licensor or You,
including from the legal processes of any jurisdiction or authority.

4.4 HELP

If you need help just read through the tutorials and readme files. If your question is still unanswered try posting to the
mailing list:

https://www.mindseyebiomedical.com
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Indices and tables

• genindex

• modindex

• search
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