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1. Software description

SonoUno is a sonification software for two column tables of astronomical data. The
software is being developed based on the study of other software (Sonification Sandbox,
MathTrax and xSonify) and standards of accessibility like the 1ISO 9241-171:2008 (Guidance on
software accessibility). In order to develop the first approach of graphical user interface, we
perform a theoretical framework based on bibliography of user cases, focused on blind and
visual impairment people.

The develop language is Python and we use modular design, in order to do
collaborative work. The sonoUno now is multiplatform, tested on windows 10, Ubuntu 16.04
and Mac High Sierra; the development team work continuously to maintain this benefit. The
principal goal of the SonoUno is to allow the user to open data files (txt or csv extension),
reproduce the plot and sonification of the data. At the moment, the sonification is perform by
variation of pitch in different instruments.

Additionally, SonoUno allow to select a specific range of data on the ‘x’ axis, mark and
save point of interest in the data, apply predefined mathematical functions (for example,
logarithm and square) and manipulate the data arrays with an Octave interface. In the section
settings, the user can configure the plot and change between several predefined instruments
(acoustic piano, clavinet, celesta and tubular bells, between others). We expect to include
more sound configurations shortly.

Finally, the software allows the user to save the sound, the plot, a text file with the

points marked on the data and a csv file with the plotted data.

2. Software installation
2.1. Windows 10

2.1.1. Octave installation

The octave installer can be downloaded from the official website, here we paste the
links to octave v5.2 for windows 64 bits and 32 bits.

Octave v5.2 - 64 bits:

https://ftomirror.gnu.org/octave/windows/octave-5.2.0 1-w64-installer.exe

Octave v5.2 - 32 bits:

https://ftpmirror.gnu.org/octave/windows/octave-5.2.0 1-w32-installer.exe

Octave official websites, downloads section:

https://www.gnu.org/software/octave/#install

Once you have the installer, double click on it and start the installation of octave. The
process is explained with the next pictures. First, if you don’t have java JRE installed on your
system, a message appears and inform you that you can install it later if you want (Image 1).
Unless you want to use java libraries, for this software purpose is not needed the JRE
installation.


https://ftpmirror.gnu.org/octave/windows/octave-5.2.0_1-w64-installer.exe
https://ftpmirror.gnu.org/octave/windows/octave-5.2.0_1-w32-installer.exe
https://www.gnu.org/software/octave/#install
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GMU Octave

Octave has the capability to call Java libraries, but the installer
was unable to find a Java Runtime Erwironment (JRE]} on this
system, Octave will still function without a JRE, only certain
specific functions will be disabled. If a JRE is installed later,
Octave should be able to detect and use it automatically.
Continue with installation?

Image 1 - Message from octave that advise that you can install JRE later and use the java libraries from octave if you
want.

£ GNU Octave — X

Welcome to GNU Octave Setup

Setup will guide you through the installation of GNU Octave,
Itis recommended that you dose all other applications
before starting Setup. This will make it possible to update
relevant system files without having to reboot your

computer,

= ' Click Mext to continue.

A

Image 2 - Initial framework of octave installation program. This frame contain a welcome message.

The first framework of the installation program contain a welcome message (Image 2),
once you read it, you can press ‘Next’ and continue with the installation. The next window
contain the license agreement, to accept it and continue you have to press ‘Next’ (Image 3).

The next frame present some checkboxes, which ones ask if the installation is for all
users, if you want to create a desktop shortcut and if you want to register m file type with
octave; all the checkboxes are selected by default (Image 4). In addition, it ask for the BLAS
library implementation, which is OpenBLAS by default. In this window, you can leave all the
default values if you want.
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£ GNU Octave

License Agreement
Please review the license terms before instaling GMU Octave.

Press Page Down to see the rest of the agreement.

| GMU GEMERAL PUBLIC LICEMSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation, Inc. <http://fsf ora/>
Everyone is permitted to copy and distribute verbatim copies
of this license document, but changing it is not allowed.

Preamble

The GMU General Public License is a free, copyleft license for
|su1=tware and other kinds of works,

The source code for Octave is freely redistributable under the terms of the GMU General
Pubilic License (GPL) as published by the Free Software Foundation.

G Ockave

Image 3 - This framework of the octave installation contain the license agreement.

£, GNU Octave

LY Install Options
Choose options for installing

Install for all users
Create desktop shortouts
Register .m file type with Octave

BLAS library implementation: OpenBLAS e

GHU Ockave

Image 4 - This framework of the octave installation ask if the installation is for all users, if you want to create a
desktop shortcut and if you want to register m file type with octave; all the checkboxes are selected by default. In
addition, it ask for the BLAS library implementation, which is OpenBLAS by default. In this window, you can leave all
the default values if you want.
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£ GNU Octave — X

Choose Install Location
Choose the folder in which to install GMU Octave.

Setup will install GNU Octave in the following folder. To install in a different folder, didk
Browse and select another folder. Clidk Install to start the installation.

Destination Folder

Browse...

Space required: 1.7 GB
Space available; 75,7 GB

GMU Octave

< Back Install Cancel

Image 5 - This framework show the default destination folder (C:\Octave\Octave-5.2.0) and the space required (1.7
GB). The destination folder can be changed by the user.

£ GNU Octave —

m Installing
Please wait while GMU Octave is being installed.

Extract: QTypelnfo

Show details

GMU Octave

= Back Mext = Cancel

Image 6 - This framework shows a progress bar that indicate the installation progress.

Next window allow to choose install location (Image 5), by default is
‘C:\Octave\Octave-version’. You have to remember or take note of the install location to set
the environment variables later.
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Next, a progress bar is shown indicating the installation progress (Image 6). Finally, the
installer show a message that inform that the software has been installed and contain two
checkboxes: ‘Run GNU Octave’ and ‘Show Readme’, the two of them are selected by default.

After this installation you can proceed with the python and libraries installation.

(_'_ GMU Octave —

Completing GNU Octave Setup

GMU Octave has been installed on your computer.,

Click Finish to dose Setup.

Run GNU Octave
R -

*

< Back Cancel

Image 7 - This framework is the last one, inform that the installation is completed and show two checkboxes with:
Run GNU Octave and Show Readme, the two of them are selected.

2.1.2. Python installation

If you have python 3 installed on the computer you can skip this section, if not you can
download an installer from the official website
https://www.python.org/downloads/windows/. Additionally, we paste the link of the exe
installer for windows 10: https://www.python.org/ftp/python/3.8.3/python-3.8.3-amd64.exe

Once you have the executable file, the first framework after you open it show two
installation options (Image 8):

1. Install Now: indicate the path where the software is going to be installed and other
default configurations.

2. Customize installation: this option show other windows and allow to set the
installation folder and some other options.

In addition, at window bottom there are two checkboxes: the first is selected and install
launcher for all user; the second is unselected and add python to PATH, you have to select this
one (Image 9). If you don’t select this checkbox you have to set the python’s PATH after the
installation.


https://www.python.org/downloads/windows/
https://www.python.org/ftp/python/3.8.3/python-3.8.3-amd64.exe
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%3 Python 2.8.3 (64-bit) Setup — X

Install Python 3.8.3 (64-bit)

Select Install Now to install Python with default settings, or choose
Customize to enable or disable features.

@ Install Now
ChUsers\5ONY\ AppDatatLocal\Programs\Python\Python38

Includes IDLE, pip and documentaticn
Creates shortcuts and file associations

— Customize installation
Choose location and features

python
for Install launcher for all users (recommended)

WiﬂdOWS (O Add Python 3.8 to PATH Cancel

Image 8 - This is the first frame of python installer. Shown two installation options (default and customize
installation) and two checkboxes (install launcher for all users and add python to PATH).

e Python 3.8.3 (B4-bit) Setup — *

Install Python 3.8.3 (64-bit)

Select Install Mow to install Python with default settings, or choose
Customize to enable or disable features.

® Install Now
Chlsers\SONY AppDatat\Local\Programs\Python\Python38

Includes IDLE, pip and documentation
Creates chortcuts and file associations

— Customize installation
Choose location and features

python
for Install launcher for all users (recommended)

[
windows Add Python 3.8 to PATH Cancel

Image 9 - This is the first framework again but with the checkbox ‘Add python to PATH’ checked.
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& Python 3.8.3 (64-bit) Setup —_ X

Setup Progress

Installing:

Python 3.8.3 pip Bootstrap (64-bit)

python

for
windows | Conce

Image 10 - When you select ‘Install now’ the next frame contain a progress bar indicating the installation progress.

B3 Python 3.8.3 (64-bit) Setup — =
Setup was successful

Special thanks to Mark Hammond, without whose years of
freely shared Windows expertise, Python for Windows would
still be Python for DOS.

Mew to Python? Start with the online tutorial and
documentation.

See what's new in this release.

@ Disable path length limit

Changes your machine cenfiguration to allow programs, including Python, to
bypass the 260 character "MAX_PATH" limitation.

python

for

windows o

Image 11 - This is the last frame, shown acknowledgment and some other messages.

After set the checkbox on the first framework, if you select ‘Install now’ the next
window shows a progress bar indicating the installation progress (Image 10). After the
installation is finished the last framework shows the acknowledgment, the link to
documentation and an option to disable path length limit (Image 11).

2.1.3. Set environment variables
The next important step is to set the environment variables, the only part that differs
between Windows 7 and 10 is the location of control panel button on the start menu. On

-8-



User manual — SonoUno Software

Windows 7, click the start menu and the control panel button is on the right (Image 12), but on

Windows 10, the user have to open “All apps” and search for “Window system” folder, the
control panel button is inside this folder (Image 13).

In the control panel window, select “System and security” (Image 14), then “System”
(Image 15) and finally, “Advance system settings” (Image 16). In the new window bottom the
user can find the “Environment variables” button (Image 17), witch one open the environment

variables window (Image 18), where the user can set the PATH variable.

[ .
‘_—-l’ Tareas iniciales 3
! Conectarse a un proyector

Johanna-w7
Calculadora

Documentos
MNotas rapidas

% Recortes
|q‘¥ Paint
ﬂ Visor de XPS

éi Fax y Escaner de Windows

Imagenes

Musica

Equipo

Panel de control

Dispo s € impresoras

)
! | ¢ .. A
onexion a Escritorio remoto .
Programas predeterminados

@ e S Ly Ayuda y soporte técnico

» Todos los programas

| Buscar programas y archivos 2 | m

Image 12 - Selection of control panel on the start menu of Windows 7 system.
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Johanna Life at a glance

(5

Calculator Microsoft Edge

Sunny
36°
36°

Washington,...

Alarms & Clock

B (DLE (Python GUY

=l File Explorer
@ Settings

N Power

= Allapps

Photy

Windows Administrative... ~
Windows Ease of Access
Windows Feedback
Windows PowerShell
Windows System

Cammand Dromnt

m Control Panel

Eg, Default Programs
Default Programs
Devices
File Explorer

Run

m Task Manager

B oreone

€ Pack

Image 13 - Selection of control panel on the start menu of Windows 10 system.

Control Panel

4 EZ » Control Panel »

Adjust your computer’s settings

System and Security

Review your computer's status

Save backup copies of your files with File
History

Backup and Restore (Windows 7)

Find and fix problems

S

gl Metwork and Internet

‘@H View network status and tasks

Cheoose hemegroup and sharing options

/ Hardware and Sound
*  View devices and printers

ﬂ Add a device

Adjust commenly used mobility settings

Programs
[’] Uninstall a program

"
“
©

v @&/ | |Search Control Panel

View by: Category ~

User Accounts
W) Change account type

Appearance and Personalization
Change the theme
Adjust screen resclution

Clock, Language, and Region
Add a language

Change input methods

Change date, time, or number formats

Ease of Access
Let Windows suggest settings
Optimize visual display

Image 14 — “System and security” section marked with a rectangle on the control panel.
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@ System and Security — O X

« v ‘ » Control Panel » Systemn and Security » v O Search Control Panel o

Control Panel Home . .
Security and Maintenance

e System and Security Review your computer's status and resolve issues
G Change User Account Control settings | Troubleshoot common cemputer problems
MNetwork and Internet

Windows Firewall
Check firewall status Allow an app through Windows Firewall

Hardware and Sound

Programs
System

View amount of RAM and processor speed | W9 Allow remote access
Launch remote assistance | Seethe name of this computer

User Accounts

e

Appearance and
Personalization
Clock, Language, and Region \@ Power OpTiOHS

Change battery settings | Require a password when the computer wakes
Change what the power buttons do | Change when the computer sleeps

Ease of Access
File History
@ Save backup copies of your files with File History | Restore your files with File History

Jfta Backup and Restore (Windows 7)

Image 15 - System section marked with a rectangle on “System and security”.

E system

&« v E » Control Panel » System and Security > System v | @ Searc
Contrel Panel Home . .. .
View basic information about your computer

& Device Manager Windows edition

@ Remote settings Windows 10 Pro -- .
T @ 2015 Microsoft Corporation, All . W | n
) Advanced system settings rights reserved. .
System
L e Lt DY e FTRAY IS TIARNL SR & T SN

Image 16 - "Advanced system settings" section marked with a rectangle on "System".

Systemn Properties *

Computer Name  Hardware Advanced  System Protection Remote

You must be logged on as an Administrator to make most of these changes.
Performance

Visual effects, processor scheduling, memony usage, and vitual memony

User Profiles
Desktop settings related to your sign-in

Settings...

Startup and Recovery
System startup, system failure, and debugging information

Settings ..

Environment Varables. ..

QK Cancel Apphy
Image 17 - "Environment Variables" button marked with a rectangle on "System properties".

-11-
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Environment Variables ot

User variables for Johanna

Variable Value

OneDrive C:\Users\Johanna\OneDrive

TEMP %%USERPROFILE % \AppDataiLocal \Temp

TMP %%USERPROFILE % \AppDataiLocal \Temp
New... Edit... Delete

System variables

Variable Value 2
ComSpec C:\Windows'system32\omd. exe
MUMBER_OF_P... 1
as Windows_NT
Path C:\Windows'system32;C:\Windows;C:\,.. ¥
New... Edit... Delete
Cancel

Image 18 - Environment variables window.

Another way to access to the environment variables windows is typing “environment
variable” on the start menu (Image 19), the button “Edit the system environment variables”
open the same window that the first way (Image 18).

Once the user is in the environment variables window, if the user variable PATH exist,
the user has to click on “Edit” and add the new path to the variable. On the other hand, if the
PATH user variable does not exist, the user must click on the “New” button, that action open a
pop-up window where the user can set the variable name and value (Image 20). The name of
the variable is “PATH” and the value is the new path (Image 21), in this case the directory of
the Octave folder and the mingw64/bin folder inside it (by default: ‘C:\Octave\Octave-5.1.0.0’
and ‘C:\Octave\Octave-5.1.0.0\mingw64\bin’). If you need to add python too, it directory
depends on the installation, check on your system where is it, there are two possible places:

e C:\Users\user_name\AppData\Local\Programs\Python\Python38\
e C:\Python38\

one you find python path, you have to add ‘python_path\Scripts’. Finally, click Ok and Ok.

-12-
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| @ Filters ~

Best match

Edit the system environment variables
Control panel

Settings

& Edit environment variables for your
account

Search suggestions

/0 envi - See web results

-
Image 19 - Search on start menu typing "Environment variable".

>

Mew User Variable

Variable name: | |

Variable value: | |

K Cancel

System variables

Variable Value o
ComSpec C:\Windows\system32\emd. exe
MUMBER._OF _P... 1

Qs Windows_NT

Path C:\Windows\system32;C: \Windows; C:h... ¥

Image 20 - Press the new button on the user variables section of the environment variable window.

Mew User Variable x
Variable name: | PATH |
Variable value: | C:'Program Files (x86)\Q5ynth; C:\Python27;C: \Python 2 7\Soripts; |

Cancel

Image 21 - Select the name PATH and paste the directories on the value box, this image is illustrative and don’t
contain the correct path for you.

-13-
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2.1.4. SonoUno installation

2.1.4.1. Installation with pip
After you install python3 and verify that pip is installed, you can write the next
commands on cmd or Windows powershell to install sonoUno:

e python3 -m pip install sonoUno
To open the sonoUno software:
e sonoUno

2.1.4.2. Installation from source
To install the libraries the user have to open the command window (Image 22), typing
“cmd” on the start menu. Other option is to use the PowerShell of Windows (Image 23).

B Simbolo del sisterna

Image 22 - Command window on Windows operative system.

EX Windows PowerShell - m} >

Image 23 - Windows PowerShell on Windows operative system.
Once in the window, follow the nexts steps:

1. Install wxPython with the next command (Image 24):
a. python -m pip install -U wxPython

EN Windows PowerShell — O X

6dlfeed4@Bddaae3f@851bFab385

r upgrading

Image 24 - Installation of wxPython with the previous command.

-14-
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NOTE: The installation can take several minutes, be patient. If the installation takes more than
30 minutes cancel the process (Ctrl+C) and execute the command once again. The aspect of
the installation, can be seeing in Image 24.

2.

Install matplotlib (Image 25):
a. python -m pip install -U matplotlib

EN Windows PowerShell

3.

pip install matplotlib

skipping upgra

s (F

ycal\progr

B8b3c5162

754c59dd546+FF

local\programs

atplotlib

: You are using pip
ould ¢ der upgrading

7 python-dat

Image 25 — Part of the installation of matplotlib with the previous command.

Install pandas (Image 26):
a. python -m pip install -U pandas

EX Windows PowerShell

4.

5.

ipping upgrad 1. : ppda
(from pyth ;

Image 26 - Installation of pandas with the previous command.

Install numpy (Image 27):
a. python -m pip install -U numpy

ppdata’
ppdatal\local\prog

appdata\localipro

EN Windows PowerShell

pip install num|

Image 27 - Installation of numpy with the previous command.

Install pygame (Image 28):

-15-
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a. python -m pip install -U pygame

EX Windows PowerShell

PS C:\Us
Collecting pye
Downloading

Image 28 - Installation of pygame with the previous command.

6. Install oct2py (Image 29):
a. python -m pip install -U oct2py

EN Windows PowerShell - O x

orama, parso, jedi,
i alled bac

Image 29 - Installation of oct2py with the previous command.

NOTE: if any of the last libraries (from 1 to 6) is missing, the soft does not run. The
installation can take several minutes.

2.1.5. Run the software
To open the software, follow the next steps:

1. Unzip the file, if it is compressed. If you want to clone from github use the next line:

a. git clone https://github.com/sonoUnoTeam/sonoUno.git
2. Open a terminal and go to the software folder. Probably you have more than one
folder before you can run SonoUno. To check in which folder is sonoUno, use the

command “dir” (Image 30). The sonoUno must be among the files and the manual in

the folder.

-16-
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EN Windows PowerShell

\sonolUno-master
onoUno-m ! U

r manual -
_init_ .py

1
1
1
1
1
16:
1
1
1
1
1
1
1

olUno-mast nolno> python .

Image 30 - Location of the sonoUno on the command line.

3. Once you are sure that you are at the right folder, make:
a. python sonoUno

A window must be open (Image 31), if that is the case, the soft is ready to be used.

" SonoUno - [m} X

File DataDisplay Data Operations Panels Settings Help

1.0

0.8

0.6

0.4 1

0.2

0.0 T T T T
0.0 0.2 0.4 0.6 0.8 10

Tempo: 30

] 100 ] 100

Abscissa Position:

Play Stop Mark Point Delete last mark Set logarithmic scale Set continuous sound

Write functionality: |

Image 31 - SonoUno main window on Windows.

2.1.6. Possible problems

Some users report that sometimes python 3.8 can’t be open from Windows
PowerShell. If you are sure that the environment variables are correct and you can’t open
python from Windows PowerShell, try to open it with ‘cmd’. If the problem persist or you have
another problem, contact the development team or open an issue on GitHub.

-17-
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3. Import a file to the software

Once the software is installed, and you can open it, you are ready to try your first
dataset. The initial window of the software only shows the plot and the reproduction options
of the data (Image 31), the other functionalities are hide and were shown in the user manual.
This design was based on a user cases study and I1SO standards.

In order to probe the SonoUno, you have to import a data file. If you don’t have a data
file, the installer provides a folder named “data” with simple functions on the installation
directory or you can download this folder from github.

5 SoncUnc - ] X
File DataDisplay Data Operations Panels Settings Help
Open Ctrl+Alt+0
Delete all marks Ctrl+Alt+E
Save >
Quit Ctrl+Alt+Q
uE
0.6
0.4
0.2
0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0
Abscissa Position: 0 Tempo: 0
0 100 0 100
Play Stop Mark Point Delete last mark Set logarithmic scale Set continuous sound
Write functionality: |
Open a window where you can search the data file on the operative system.

Image 32 - Open a file: choose the item Open on the menu File.

The first step to open a data file, is to select the item Open on the menu File (Image
32). This action shows a new window of the file system of the computer, where you can
choose the data file. Once you have the data file selected, press the button “Open” (Image 33).

Open data file X
« v 4 <« sonolUno » sample_data v ] Buscar en sample_data
Organizar Mueva carpeta ==« [ 9
~
I Escritorio K MNombre Tipo
; Descargas -] datos Archivo de valor
=] Documentos |=| decrease Documento de t
| Imagenes =] growing Documento det
imagenes =] growing2 Documento det
J” Musica =] sinusoidal Documento det
sinusoidal_copia Documento det
Office 16 = -cop :
B:] square Archiveo de valor
B videos
=] square Documento det
@ OneDrive
[ Este equipo
¥ Red wlz o
Nombre: | decrease v| Data files ~

Image 33 - New window of the file system of the computer.
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5 Sonolno - [m] X
File DataDisplay Data Operations Panels Settings Help
decrease

100

75 4
—
£

E 50 A
[=}
L]

25

0

T T T T T T
0 20 40 60 80 100
Columno
Abscissa Position: 10.101 Tempuo: 50
0.00 to 100.00 ' '
0.0 100.0 0 100
Stop Mark Point Delete last mark Set logarithmic scale Set continuous sound
Write functionality: |

Image 34 - Reproduction of the data file after press the button Play.

After open the data file, the SonoUno show the plot and is ready to reproduce the

sound. In order to reproduce it, you have to press the button Play (Image 34). If the software
installation is correct, you must listen a pitch variation and see a red vertical bar moving
through the data, this bar indicate the position of the data that is been sonificated.

If the software doesn’t produce sound, check the speakers or headphones on your

computer. If the problems continue or you have another problem, inform this to the developer

team.
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