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Agenda

Solutions to 
Overcome some 

Limitations of 
Web Apps

MATLAB Applications 
to Address These 

Challenges

Challenges in Data 
Collection and 

Processing

Overview of Brazil’s 
Spectrum Monitoring 

Process
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Brazil's Spectrum Monitoring Began in 1980 with 25 

Stations Covering Up to 1 GHz

1980 – 2000

9kHz – 1GHz

25 stations (17 mobile)
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20 Years Later: 84 Stations Expanding Coverage Up to 3 

GHz

2000 – 2014 

9kHz – 3GHz

84 stations (28 mobile)
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2000 – 2014 

Transition from photos …

Data Collection and Processing Methods Have Evolved 

Over Time
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Data Collection and Processing Methods Have Evolved, 

But We Were Still Relying on Photos and Images

Screenshot of the Advantest T3641 spectrum analyzer. Screenshot of the KeySight N9344C spectrum analyzer.

2000 – 2014 

… to screenshots! :)
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The Current Network of 500 Sensors Enables Complex 

Real-Time Analysis

2014 – 2024

9kHz – 43.5GHz

500 sensors (≈ 250 fixed stations, and 48 mobile)

Geostationary satellites in C, Ku, and Ka bands
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Some Challenges in Data Collection and Processing 

Persisted…

▪ How can we create a unified tool to control instruments from different 

manufacturers?

▪ How can we build a custom monitoring station using our existing 

spectrum analyzers and antennas?

▪ How can we streamline the analysis and reporting of large data sets?
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appColeta
Desktop (Windows 7-11)

appAnalise
Desktop (Windows/macOS)

Webapp (Chrome, Safari etc)

SCH
Desktop (Windows/macOS)

Webapp (Chrome, Safari etc)

The Current Solution is a Combination of Tools 

Developed in MATLAB, Python, C++, C# and Zabbix

The literal translations into English for appColeta and appAnalise are “appCollection” and “appAnalysis”, respectively. SCH is the acronym for Sistema de

Certificação e Homologação (“Certification and Homologation System” in English).
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The Main Challenges of Data Collection Are Now in the 

Past

appColeta
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▪ One-to-many 

relationship.

▪ Automatic 

management.

▪ Spectral mask

violation detection.
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▪ Before:

– No solution to extract data from 200 spectrum analyzers.

– Satellite monitoring files were 10 GB each, and one task at a time.

▪ Now:

– Unified solution for controlling and extracting data from sensors.

– Custom stations communicate with the management center.

– Satellite monitoring files reduced to 140 MB, and multiple tasks simultaneously.

Highlighted Results
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The Main Challenges of Data Post-Processing Are Also in 

the Past

appAnalise

▪ Playback.

▪ Automatic detection and classification of 

emissions.

▪ Report generator.

▪ Connecting to internal systems using 

Python libraries.

▪ Connecting to external APIs.
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WEB MAP SERVICE SERVERS REDMINE ICAO, AISWEB, MOSAICO ETC
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▪ Before:

– Non-standardized analysis and reports.

– Post-processing data from one sensor took 3 to 10 days.

▪ Now:

– Standardized analysis and reports.

– Post-processing data for one sensor can take as little as 10 minutes.

Achieved Results
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We’ve Started an Exciting Journey into Web Apps Using 

MATLAB

▪ Database queries and 

annotation.

▪ Filling forms interactively.

▪ Report generator.

SCH
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Apps Run on a Tablet Without Adjustments and Work 

Quite Well!
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Creating Apps in MATLAB Is Easy, But You’ll Face Some 

Challenges

https://www.mathworks.com/help/webappserver/ug/unsupported-functionality.html

https://www.mathworks.com/help/webappserver/ug/unsupported-functionality.html
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First, You Need to Know Which Version of the App Is 

Running: Web App or Desktop?
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Write Code in a Way that Supports Both Web App and 

Desktop Outputs From a Single Project
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uihtml is More Powerful Than It Appears! Let’s Take a 

Closer Look at It.
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Using uihtml to Create Modal Dialog Boxes with Forms 

(Credential Dialog Box)

▪ A simple method for providing data input in a 

form-style format.

MATLAB Built-in modal dialogs: uialert (top left), uiprogressdlg (top right) and uiconfirm (bottom left).

Credential modal dialog created in JavaScript using uihtml (bottom right)
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mainApp.mlapp secondaryApp.mlapp

Call 

app.hAuxiliarApp = secondaryApp(app);

On the startup

app.hMainApp = callingApp;

How to Change the Container of an App

(Multiwindow Docked-style Web Apps)

▪ Default approach:

– Each app creates its own figure

– Not supported in web apps
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mainApp.mlapp secondaryApp_exported.m

Call 

app.hAuxiliarApp = secondaryApp_exported(Container, app);

On the startup

app.hMainApp = callingApp;

How to Change the Container of an App

(Multiwindow Docked-style Web Apps)

▪ Implemented approach:

– An app can have a figure, gridlayout, panel, or tabgroup as its container

– Supported in web apps
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https://www.mathworks.com/help/matlab/creating_guis/multiwindow-app-gui-in-app-designer.html

https://www.mathworks.com/help/matlab/creating_guis/multiwindow-app-gui-in-app-designer.html
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Using uihtml to Create Unsupported Word Clouds in Web 

Apps

▪ Download an open-source 

JavaScript library.

▪ Add a uihtml component to the 

application.

▪ Call the JavaScript library in an 

offline environment.
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Using uihtml to Create a Google-Like Search Field by 

Adding Listeners for Keyboards Events

▪ Place the uidropdown below 
the uieditfield.

▪ Modify the behavior of the 
uieditfield component by 
creating a keydown listener for 
the keys:
– "ArrowUp“

– "ArrowDown“

– "Enter“

– "Escape“

– "Tab"

▪ Configure the 
WindowButtonDown callback 
for the app's uifigure.
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▪ uigridlayout and tiledlayout as 

containers whenever possible.

▪ Programmatically control 

uitabgroup with menu buttons.

▪ Leverage uihtml for text boxes, 

PDFs, and DOM access.

▪ Write code to support both 

desktop and webapp outputs 

from a single project.

▪ Stay updated on MATLAB's 

new features.

https://www.mathworks.com/help/matlab/release-notes.html

https://blogs.mathworks.com/graphics-and-apps/

And Since We're at MATLAB EXPO, I Couldn't Miss the 

Chance to Share a Few Tips...

https://www.mathworks.com/help/matlab/release-notes.html
https://blogs.mathworks.com/graphics-and-apps/


35

© 2024 The MathWorks, Inc. MATLAB and Simulink are registered trademarks of The MathWorks, Inc. 

See mathworks.com/trademarks for a list of additional trademarks. Other product or brand names may be 

trademarks or registered trademarks of their respective holders.

Thank you!
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