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Brazil's Spectrum Monitoring Began in 1980 with
Stations Covering Up to 1 GHz |

1980 - 2000
9kHz — 1GHz
25 stations (17 mobile)




20 Years Later: 84 Stations Expanding Coverage Up to 3
GHz

—®

2000 - 2014
9kHz — 3GHz
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Data Collection and Processing Methods Have Evolved
Over Time

—®

2000 - 2014
Transition from photos ...
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Data Collection and Processing Methods Have Evolved,
But We Were Still Relying on Photos and Images

®

2000 - 2014
... to screenshots! )
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The Current Network of 500 Sensors Enables Complex
Real-Time Analysis

—O—®

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 Iin Data Collection and Processing
Persisted...

[ﬂl?nﬂqj_ % ﬁ
— How can we create a unified tool to control instruments from different
B85 manufacturers?
a4
E/ - How can we build a custom monitoring station using our existing
?TS spectrum analyzers and antennas?

How can we streamline the analysis and reporting of large data sets?

MATLAB BXPPO



The Current Solution 1s a Combination of Tools
Developed in MATLAB, Python, C++, C# and Zabbix

WX = :

appColeta appAnalise SCH
Desktop (Windows 7-11) Desktop (Windows/macOS) Desktop (Windows/macOS)
Webapp (Chrome, Safari etc) Webapp (Chrome, Safari etc)

‘ ZABBIX

The literal translations into English for appColeta and appAnalise are “appCollection” and “appAnalysis”, respectively. SCH is the acronym for Sistema de
Certificacdo e Homologacéao (“Certification and Homologation System” in English).
MATLAB BEXPPO
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The Main Challenges of Data Collection Are Now In the
Past
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% appColeta

Visualizar lista de instrumentos q

4. USTADE INSTRUMENTOS

O Edtarlista

t PARAMETROS

T ESPECIFIGAGOES

~ RECEPTOR

Tektrenx SAZ800 - 127.0.0.1:34835

RESFSL- 1021.204212:5025

RaS FSW- 10.21.204.212:5025

Tekran SAZ500- 192 182 1.108:24835

RAS E5500-200.151.113.42:5555

200.151.18.42:5655

7S UsE/seral - COMZ

Estade: Familia:

Fabricants & modelo:

(are

Deserigio (opcional):

Receiver

FSLG (1066 GHz)

Tipo de conexdo:

CPIP Socket

Enderago 1P Para Tneeut (=)
1021204212 5

Locahest

IDENTIFICACAO

mila; Receiver

< Mome: RS FSL
FeL

K20 GHz

PARAMETROS
= TGPIP Socket
g: 1

25
WRIT AVER MAXH VN
(e Sampie Average RS Posiive
Sive Pesk

luc=: SAMPRNS POSNEG
alues: DEM,DEUV.

oz, 101, 22001
souion Vaiues: 1.000 kHz..000 kHz, 10,000 k230,000

22,100,000 k2,300,000 kHz, 1000.000 ki4z.3000.000

Ki22,10000.000 k¥

- VEW_Values: auto.0.100 KHz0.300 KHz, 1,000 KHZ.3.000

k42, 10,000 kkiz 30,000 k2,100,000 k+42.300 000

KH2,1000.000 k42,300,000 Kiz, 10000.000 kHz

e 9B.505.10 45,15 6B 20 48 25 45,30

o
Single Sweep

¥ appColeta

7 aspECTOS GERAIS

Nome:

Faixa(s) de frequéncia relacionada(s) & tarefa
selecionada

Parsmetros editiveis da faixa relacionados & tarsfa
eloua receptor selecionados

AV 1D 1: 76.000 - 108.000 MHz.

Tipo:

(ontoracso ordinara B
Codificagdo:

(oo B

Periodo de observagdo:

A 1D 2: 108.000 - 137.000 MHz

AV 1D 3: 450,000 - 470,000 MHz

Amostras a colstar

Recapior:
Pazzo vamadurs Pantes per
Krz) rage:

Ressiugie:

woookz v |
ipo: —
i Modo do stenusdor
| Durscdo M| —_—
- Ao v
[ 10000 [min v ‘7
& .
Parimetros de configuragio da faixa CEEEEE]
Detector
[aversgermms -
1
RF: Low Distortion Artena
oo aBm
Estagio aho:
E REVISITA ?
0100 seg
OUTROS ASPECTOS
Dttt Faa s AntenaLNE:
AV INSTRUMENTOS 1
T ANTENAS B v
% appColeta . m] *
MCL-1
Pasicéo inicial: Posicéo atual Posicdo alve:
(325.680°, 58.490°, 328.700°) (344.010°, 83.140%, 6.200' (6.883°, 63.135°, 6.300)
AZIMUTE ELEVAGCAO POLARIZAGAO
344.010° 3140° 6.200°
|@‘ 10/08/2023 14:35:43 - Coleta da posicdo atual do conjunto antena/LB realizada com sucesso |§|

One-to-many
relationship.

Automatic
management.

Spectral mask
violation detection.
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Highlighted Results

- 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.

MATLAB BXPPO
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The Main Challenges of Data Post-Processing Are Also in
the Past

Playback.

Automatic detection and classification of
emissions.

Report generator.

Connecting to internal systems using
Python libraries.

Connecting to external APIs.
appAnalise

MATLAB BXPPO



Fre

S eyt

X040 £MISS5E3 BIBCONBIAS 05 DS ESDECIAS 3 FFOCESEN

s,

14

WEB MAP SERVICE SERVERS

629.133 MHz 2 57145 kHz

*

& RevaTaHUR

CI Sabate Hongiuce

reauines 4
e, £

asostagao:s0cs7cosoee s

Inermagses da Enade

v |emacho | uancuna
e

o

‘\*‘ :(
&\
@ REDEMET

ICAO, AISWEB, MOSAICO ETC

@ ANATEL

MATLAB BXPPO



15

Achieved Results

- 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.

MATLAB BXPPO
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We've Started an Exciting Journey into Web Apps Using

MATLAB

~ @ scH x  +

€ > C A Notsecure

Apps [ B [ ChoraPeT @ B Cambridge

¢ Aspectos gerais e

[@ Marina/eric

+ 6 a 18

df6963612dtn:9988/webapps/home/session.html?app=5CH

[ Anatel [ Cursos

[ English [ Matleb [ USCIS

iphonne

¥l

PRODUTO SELECIGNADD

Data de emissdo:
19/07/2017

Crt

Certificado de Conformidad Técnica.
"04264/10", de 23/07/2010, valido até 23/07/2017
Solicitants:

APPLE COMPUTER BRASILLTDA

CNPJ/CPF: 00.623.904/0001-73

Fabricante:

APPLE INC.

Estados Unides da América

Categoria:

Tioo
» Telefone Mavel Celular
=« Transceptor de Radiacdo Restrita

Modeio:
= A1332 (IPhone 4)

Nome Gomercial

« (desconhecido)

Anotages:
= WordCloud: "iPhone" 27, "4" 16, "Apple™ 9, "A1332" 8,
“Past™ 5 "GSM™ 3, ‘specs™ 3, ‘"Images" 2,
“Smartphones™. 2, "Specifications”: 2, "Suppor™: 2,
“Support Apple.com 2, ‘enus’ 2, ‘phone’ 2,
“EveryMac.com”: 2, "Repair”: 2, "Learn™ 2, "View™" 2,

“all”; 2, 75" 2, ‘release™ 2, “date”: 2, "price” 2, "Model"
2, "Google™ 1

Termo pesquisado: "A1332 (iPhone 4)"
{Eric Magalhaes Delgade (anstel_master) em 07/08

24 23:44:58

Exibindo resultados para "iphonne” e similares

Parimetros de ps

max" phone 12',‘iphone 13 mini

orientada & palavra que esté sendo escrita,

iphone 13 pro’,‘iphone 13 pro max" "iphone 14" "iphone 14 plus’

iPhone 14 pro” fiphone 14 pro max']

"Coluna™"Modelo | Nome Comercial”,"Qtc""0 de 20" "Am

4\ s it possible to app.

21332 iphone 4°

B8 Get access on behal

@ CEF remote debugg... @ Adobe Acrobat

ateria emporio do celular iphone X, fshone 11°iphone 11 pro".

MODELO

A1332 (Phone 4)

A1332 (iPhone 4)

AP1001-11

A2221

A222

A2221

A2221

22215

A2215

A2215

A2215

2213

A2213

2213

2213

ANOTAGRD
Support Specifications View
images GSM enus
e T ole IPNONE
Past APPlE
Smartphones A1332 Repar

specs al  release

Support_Apple_com T Mac com

HOMOLOGACAD  |TIPO SOLICITANTE FABRICAN
01485-10-01003 [, [Telefone Movel Celular APPLE COMPUTER BRASIL LTDA Apole Inc
01485-10-01003 Transceptor de Radiagdo Restrita APPLE COMPUTER BRASIL LTDA Apole Inc

06240-21-13880 [, | Bateris de Litio utilzads em Telefone Calular Emporio do Celular Comercio @ Importscas Lids Guangzhou KangChengXin
05650-1901883 [/, | Telefone Mével Geiular APPLE COMPUTER BRASILLTDA Apsle Inc
058561801883 Sistemas Operanda nas Facas gz RF Uls Larga APPLE COMPUTER BRASILLTDA Apsle Inc
0sass- 1901002 Sisiemas de Identicado por Radicirequincias APPLE COMPUTER BRASIL LTDA Apsle Inc
05585-10-01002 Transceptor de Radiagdo Restrita APPLE COMPUTER BRASIL LTDA Apole Inc
05584-10-01003 [, | Telefone Mével Celular APPLE COMPUTER BRASIL LTDA Apole Inc
05084-18-01983 ‘Sistemas Gperanto nas Faxas o RF Uitra Larga APPLE COMPUTER BRASIL LTDA Apsle Inc
stmas o 55 B APPLE GOMPUTER BRASIL LTDA Apole Inc
05084-18-01983 Transceptor de Rasiagio Restrta APPLE COMPUTER BRASILLTDA Apsle Inc
05655-1901983 [/, | Telefone Mével Geiular APPLE COMPUTER BRASILLTDA Apsle Inc
0sass- 1901002 Sistemas Operando nas Fazas de RF Ulra Larga APPLE COMPUTER BRASIL LTDA Apsle Inc
058551801883 Sistemas de laentificagio por Radotrequéncias APPLE COMPUTER BRASILLTDA Apsle Inc
058551801883 Transceptor de Rasiagio Restita APPLE COMPUTER BRASILLTDA Apsle Inc
12896-2001983 [, | Telefone Mével Gelular APPLE COMPUTER BRASILLTDA Apsle Inc
Ge Radiagdo Restrta APPLE COMPUTER BRASIL LTDA Apsle Inc
12896-20-0183 ‘Sistemas Gperanto nas Faxas oe RF Uitra Larga APPLE COMPUTER BRASIL LTDA Apsle Inc
12006-20-01003 Sistemas de Identificagde por Radiofrequéncias APPLE COMFUTER BRASILLTDA Apple Inc.
12896-20-01983 Transceptor de Rasiagio Restrta APPLE COMPUTER BRASILLTDA Apsle Inc
12807-2001983 [/, | Telefone Mével Gelular APPLE COMPUTER BRASILLTDA Apsle Inc
12897-20-01883 Equipaments de Rasiocomunicagio o2 Radiagdo Restrta APPLE COMPUTER BRASIL LTDA Apsle Inc
128972001883 Sistemas Operanda nas Facas de RF Uls Larga APPLE COMPUTER BRASILLTDA Apsle Inc
12007-20-01003 Sistemas de Identificagdo por Radicfrequéncias APPLE COMFUTER BRASILLTDA Apple Inc.
12007-20-01003 Transeegtor de Radiagdo Restrita APPLE COMFUTER BRASILLTDA Apple Inc.
Telefor o APPLE COMFUTER BRASILLTDA Apple Inc.
Ge Radiagdo Restrta APPLE COMPUTER BRASIL LTDA Apsle Inc
12896-20-01883 ‘Sistemas Gperanto nas Faxas oe RF Uitra Larga APPLE COMPUTER BRASIL LTDA Apsle Inc
120088-20-01003 Sistemas de Identificagde por Radiofrequéncias APPLE COMFUTER BRASILLTDA Apple Inc.
120088-20-01003 Transeegtor de Radiagdo Restrita. APPLE COMFUTER BRASILLTDA Apple Inc.
12899-20-01083 [, | Telefone Movel Catular APPLE COMFUTER BRASILLTDA Apple Inc.
12000-20-01003 Equipamento de Radiecomunicagdo de Radiagdo Restrita APPLE COMFUTER BRASILLTDA Apple Inc.
12899-20-01883 Sistemas Operanda nas Facas de RF Uls Larga APPLE COMPUTER BRASIL LTDA Apsle Inc
12000-20-01003 Sistemas de Identificagdo por Radicfrequéncias APPLE COMFUTER BRASILLTDA Apple Inc.

@ Adobe Acrobat

NOME COMERCIAL

Bateria Empério do Celular i

iPhone

iPhone

iPhone

iPhone

iPhone

iPhone

iPhone

iPhone

1Phone 11

1Phone 11

1Phone 11

1Phone 11

iPhone 1

iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone
iPhone

iPhone

phone 11 pro max",“iphone 12,

1
1

1

1

1

1

1

1

Pro Max
Pro Max
Pro Max
Pro Max
12
12
12
12
12
12 Mini

12 Mini

12 Mini

12 Mini

12 Mini

12 Pro
12Pro
12Pro

12 Pro

12 Pro

12 Pro Max
12 Pro Max
12 Pro Max

12 Pro Max

SITUAGRO

Homologsgéo Suspensa.
Homologsgéo Suspensa.
Homologsgic Emitida
Homalagagde Emitea
Homalagagde Emitea
Homologagdo Emiida
Homologsgio Emitida
Homologsgic Emitida
Homalagagdo Emitea
Homalagagdo Emitea
Homalagagdo Emitea
Homalagagde Emitea
Homologsgio Emitida
Homalagagde Emitea

Homoiogagéo Emitcs

Homoiogagio Emitcs

Homalagagdo Emitea
Homalagagdo Emitea
Homologagdo Emitida
Homalagagdo Emitea
Homalagagde Emitea
Homalagagde Emitea
Homalagagdo Emitea
Homologagdo Emitida
Homologagdo Emitida
Homalogagdo Emiida
Homalagagdo Emitea
Homalagagdo Emitea
Homologagdo Emitida
Homologagdo Emitida
Homologagdo Emitida
Homologagdo Emitida
Homalogagde Emitea

Homologagdo Emitida

iphone 12 mini”,"iphons 12 pro*,iphane 12 prc

207

Database queries and
annotation.

Filling forms interactively.

Report generator.

MATLAB BXPPO
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Apps Run on a Tablet Without Adjustments and Work
Quite Well!

2104 Thu 3 Oct

B < AA

novaFiscalize

¢ Azpectos porais

FROGUIO S ECRINAGE

1 20-01

“Warsye 3308". de 1310V2020, vaico &% *30Z025

APPLE COMPUTER BRASILLTDA
CNPJICPF. 00625 304/2007-73

APPLE MC.

ANOTAGEC

phane *2 pro max

Exlbrde res

e

1acos para ‘iphone 12 pro max' & simlares

2|

nda

SCH

*3=  Phones

"AD4T 1

Max wu iPhone

averymac.com

Model Past

26652 NUMDS! oy “azoy

Pro =

LETA CE FRODUTOR 00 CLOGADIS SOE ANALEE

HOMOLOGAGAC SOLICITANTE FAERICANTE
P 7, | Tewiorn umn oty APFLE CONPUTER BSASILLTDR | fophe 16
12569-20-61563 Ecupamerta ce Fadoccmuricocde & Ratiaglo osika APFLE CONPLTER BRASILLTDA | Acpk Ie
1200 201295 Sintriee Dimaranncs -oun Fresan o 1 Ltlowdwecpe ACPLE CONPUTE R BTG LTI | Acgphe b
s Slatomaz = APFLE CONPUTER | 2epke o
12360 2001263 Toiwssibor i T o et APFLE CONPLTER B7A3 Aok e
CERISASLINNS g, | Telelorn Sy U ASPLE GONPUTER BEASILLTDA | Aepie o
26TRG-1501583 Sistomas Dpcranca as Faas 02 AF Lo Laga APFLE CONPLTER BRASILLTDA | Acpk l'e
065851201203 Sintumie b bl et e S abaisnziss ACLE COMPUTER RRASILLTIIA | Ry b
OIS Trrgasploe ce Sad 0380 Resr ly APFLE CONPLUTER LLTDA | Zepk e
2101928 4, | Tukloen Mink Cold APFLE CONPUTER BRASILLTDA | Acph e
Fupamects oy Satocomieic; e e Hagagan Audits ATPLE GONPUTE R SASIL LTDA
Siztemas Opcrance ras Faxas 02 AF e La APFLE CONPLTER BRASILLTDA | 2cpk e
Santwriane b bins | e e T ubaguaniaes ACFLF CONPUTER BRASI L TTA
Traecisho e Sad9:30 Resyha APFLE CONPUTER LLTDA | fepk e
7, | Tekstora Mivow Cobdis ASFLE COMPLTER BRAZILLTDA | Acphi ke
Loupsmects cn Sadosamiekagse de Hagago AL GONPUTT R BEASILLTON | fephe e
stomas Opcrance raz Faxas 2 AF LhaLaga APFLE CONPUTER LLTDA, | fepk e
11117220103 Sintwmae b bannilazagzin ACPF GONPUTER BRASILLTIA | Acpbs b
TN 2R Trrecspto €0 F233:80 Resh APFLE CONPUTER LLIDA | fepke 1o
11172201836 Towssitor Wi 200 Saki e APFLE CONPUTER BRASILLTDA | Acpki b
VFRLILINS g | Telelen M sy AL GONPUTLH BEASILLTDA | Acpe b6
] Ecupamarts co Fadocomurkacdc & Racigdo Restka APFLE CONPUTER BRASILLTDA. | 2cpk: e
12782 2201503 Sinthemies Cimiunncts caos Frassas thu 1 Ltion Lecpe AOPLE CONPUTER BRASILLTIA | Acqb bs:
VLRSS Sletomaz e kemICagn o Sadoteauinzis APFLE CONPUTER BEASILLTDA | fopke 16
wamansnicas Tiannantne co Rod ardin Reanta 131 F AAMPITER RELSI 1TNA | oak b

20:39 Thu 3 Oct s

0 <

<] appAnalise

cas (H2)
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Creating Apps in MATLAB Is Easy, But You'll Face Some

Challenges

Unsupported Functionality

Some functionality is not supported in deployed web apps. This table lists the unsupported functionality that is most relevant to app building workflows.

Category

Multiwindow apps

File dialog boxes

Saving and printing
Plotting functions

Axes toolbar interactions

Copy and paste
Project features

OLE Automation

19

Not Supported
Multiple calls to figure or uifigure are not supported.

In addition, functions that create dialog boxes that appear as a separate window are not
supported. These functions include dialog, msgbox, errordlg, warndlg, helpdlg, listdlg,
guestdlg, inputdlg, uisetcolor, and uisetfont. However, functions that create dialog
boxes within a figure window, such as uialert (MATLAB), uiconfirm (MATLAE), and
uiprogressdlg (MATLAB), are supported.

Opening a folder selection dialog box on the client using uigetdir is not supported.
The print, printpreview, and exportapp functions are not supported.

The wordcloud function is not supported.

Before R20230: Data brushing is not supported.

Copying and pasting text to and from the system clipboard using the clipboard function is
not supported.

Project features such as matlab.project.createProject and
matleb.project. loadProject are not supported.

The actxserver function is not supported.

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

MATLAB BXPPO
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First, You Need to Know Which Version of the App Is
Running: Web App or Desktop?

function executionMode = ExecutionMode(hFigure)

=nd

% In MATLAB R2824a, the containers for the desktop and web app
% versions of an app are the files "cefComponentContainer.html”
% and "webfppsComponentContainer.html™, respectively.

% »» struct({struct(struct(hFigure).Controller).PlatformHost).ReleaseHTMLFile
% 'cefComponentContainer.html’ (MATLAB and MATLAB Runtime)
% 'webAppsComponentContainer.html® (MATLAB WebServer)

htmléppContainer = struct(struct{struct({hFigure).Controller).PlatformHost).ReleaseHTMLFile;
if contains{htmlappCeontainer, 'weblpp', 'IgnoreCass’, true)
executionMode = ‘webdpp’;
else
if isdeployed
executionMode
else

‘desktopstandalonedpp’;

executionMode
end

"MATLABEnvironment®;

end

MATLAB BXPPO



Write Code in a Way that Supports Both Web App and
Desktop Outputs From a Single Project

| I SRR - b X function startupFcn{app)
& Contguracdes VAREAMENTO BE ASraS | app.executionMode = appUtil.ExecutionMode(app.UIFigure);
PARAMETROS A CONFIGURAR DaizHun - GET. . .
| | D0neDrive - ANATELDataHub - GETISCH | switch app.executionMode
| | ©pesasisa DaiaHub - POST case ‘webapp'
| | ) API Fiscaliza - . e e . e
- [010neDrive - ANATELDalatub - POSTISCH | % Disable the button that restores the initial position
(@) Mapeamento de pastas

Pasta do ambéente virtual Python (lib fiscaliza):

% of the figure, as it's not controllable in a web app.
app.FigurePositionButton.Visible = @;

|C\l. _master.cor a\python_exe |

Pasta do usuaria:

[C\Usels\analel_masteﬂDownIoads ¥ ]

# Disable the button that changes the Python environment.
\ app.PythonEnvFolderButton.Enable = @;

otherwise ¥ 'desktopStandalonedpp® | "MATLABEnvironment'
% Center the app figure on the largest monitor.
appUtil.winPosition{app.UIFigure)

# Enable the button that restores the initial position
% of the figure.
app.FigurePositionButton.Visible = 1;

% Enable the button that changes the Python environment.
app.PythonEnvFolderButton.Enable = 1;

=nd

end

22 MATLAB BXPPO



uihtml 1s More Powerful Than It Appears! Let's Take a

Closer Look at It.

4\ Devools

K | FElements Console Sources  Network  Performance  Memory  Application  Security Lighthouse

<[>

HTML

'uihtml embeds content in an iframe, giving you
|access to the DOM components. This allows you
| to modifv object behavior, aesthetics, and

| customize vour app using C58 and JavaScript.

O x>

¥ <diy class="figureContainerNode" data-dojo-attach-poin
33-3942-1232c2eBfdds" style="--htmlCurser: default;">
¥ <¢div class="gbtWidget gbtGrid gbt-userSelectNone supportsMouselnteractions" data-tag="5f512b63-5e39-412b-915c-7
4336@084db55" data-dojo-attach-point="scrollableNode” “unigName_23_@" widgetid="unigName_23_@" style="backgro
und-color: rgh(24@, 248, 249); position: absoclute; grid-area: auto / auto / auto / auto;™>
¥<div class="scrollableContentsNode"” data-dojo-attach-point="scrollableContents™s

“containerlode, canvasContents” data-tag="7924248a-cald-48

¥<div class="gbtGridContents gbt-userSelectNone” data-dojo-attach-point="gridContent, containerMode” style=
"grid-template-rows: minmax(@px, 1fr); grid-template-columns: minmax(@px, 1fr); padding: 18px;"> grid
<div class="canvaslode" data-dojo-attach-point="canvasContents"></div>

. ¥ (div i undefined” data-type="matlab.ui.control.HTML" data-tag="cac6a8@1-bfdb-455c-aBc3-5fbd5laTeecs”
class="vc-widget supportsMouseInteractions” style="width: 4@1lpx; height: 146px; position: relatiwve; grid-
area: 1 / 1/ 2/ 2; margin-left: 8px; margin-top: @px;"> == §8
¥ ¢iframe title="HTML Control Area" style="width: 1@@%; height: 18@%; box-sizing: border-box;”
@" marginheight="@" marginwidth=

frameborder=

"146" tabindex="-1">
¥ #document
¥ <hitml class="supportsMouselnteractions">
<head>»</head>
¥ <body marginwidth="@" marginheight="8">
"uihtml embeds content in an iframe, giving you access to the DOM components. This allows you to
modify object behavior, aesthetics, and customize your app using C55 and JavaScript.”
</body>
</html>
</iframe>
</divy
</ divy
</dive
</divy
<fdiv>
</div>
</div>
</dive
</fdiv>
</divy
¥ ¢scriptyma</seript>

<script src="release/ghtclient/dojoConfig-release-global.is"></script>
<script src="release/bundle.index.js"></script>
<div style="display: none; white-space: pre;"></div:

4 portsMouselnteractions  div.scrollableContentsNode  div.gbtGridContents.gbt-userSelectNone  div¥undefined.vc-widgetsupportsMouselnteractions.

'@" data-dojo-attach-point="iframeNode" id="UTHTML_cac6a8@1
-bfdp-455c-3@c3-5fbd51la7eecf” widgetid="UIHTHL cac6aBdl-bfdb-455c-80@c3-5fbd5S1la7eect” width="421" height=

Styles

= O X

A1

CERR

Computed  Layout

Filter

element.style {
width: 481px;
height: 146px;
position: relative;
grid-area: » 1/ 1/ 2/ 2;
margin-left: @px;
margin-top: @px;

ve-widget {
overflow: b hidden;

<style>

.ve-widget { index-css.css5:1553

-webkit-tap-highlight-color:

Fltransparent;

font-family: Helvetica;

font-size: 12px;

everflowts hiddeny
b
abbr, address,
article, aside, audio, b, blockguote,
bedy, canvas, capticn, cite, code, dd,
del, details, dfn, div, dl, dt, em,
fieldset, figcaption, figure, footer,
form, h1l, h2, h3, h4, h5, hé, header,
hgroup, himl, i, iframe, img, ins, kbd,
label, legend, li, mark, menu, nav,
object, ol, p, pre, g, samp, section,
small, span, strong, sub, summary, sup,
table, tbody, td, tfoot, th, thead, time,
tr, ul, var, video {

background: » [Jtransparent;

border: » @;

index-cs5.055:225

margin: » 8;
outline: » @;
padding: » 8;
vertical-align: baseline;

H

blockguote, body, dd,
div, dl, dt, fieldset, form, hl, h2, h3,
h4, h5, hé, input, 1i, p, pre, td,

~ | textarea, th {

>

_— e

i o

index-css.c55:191
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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.
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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

— Call ==
1 00 R app.hAuxiliarApp = secondaryApp(app); - 00 h
(m]) > (m]m)
LA On the startup L L

app.hMainApp = callingApp;

mainApp.mlapp secondaryApp.mlapp

MATLAB BXPPO
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How to
(Multiwindow Docked-style Web Apps)

Implemented approach:

Change

the

Container of an App

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

— Supported in web apps

1 00
o0

e
mainApp.mlapp

Call

app.hAuxiliarApp = secondaryApp_exported(Container, app); -1 OO0

> o0

<
<«

On the startup 4L
app-hMainApp = callingApp;  gecondaryApp _exported.m

MATLAB BXPPO



[+ Display Plot

10

w

20

|—4_l Options

https://www.mathworks.com/help/matlab/creating_quis/multiwindow-app-qui-in-app-designer.html

28

10 10
0 0

\'Opﬁons window modsa

(#) Docked
) Undocked
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& RFDATAHUB

g Estagdo transmissora - TX

Latitude Longitude: Altura (m)

-15.805306 -47.881584 10.0

Dastasz
148.590 MHz 2 8.1 kHz

[MOSAICO-LIC] L. ML, Ministerio Da Economia - Unido,
Brasilia/DF (M=749)

019 - RESTRITO - LIMITADO PRIVADO

esacko
1003059624*

LOCALIZAGAO
(-15.805306°. -47.881584°)

ALTURA
-1

OUTROS ASPECTOS TECNICOS
Fil

dity: 2026-10-24

NOMERO ESTAGOES AGRUPADAS
749

LoG

Registro agrupado
o

#Esta

Orignsl: [1003059624, 1003059659, 1003059691,
1003059721, 1003059748, 1003059829, 1003059942,
1003059985, 1003060010, 1003060053, 1003060070,
1003060118, 1003060126, 1003060142, 1003060150,
1003060177, 1003060193, 1003060231, 1003060240,

1003060312, 1003060320, 1003060339, 1003063400,
1003063427, 1003077690, 1003077703, 1003077711,
1003077720, 1003077738, 1003077746, 1003077754,
1003077762, 1003077770, 1003077789, 1003077797,
1003077800, 1003077819, 1003077827, 1003077835,
1003077843, 1003077851, 1003077860, 1003077878,
1003077886, 1003077894, 1003077908, 1003077916,
1003077924, 1003077932, 1003077940, 1003077959,
1003077967, 1003077975, 1003077983, 1003077991,

RFDataHub

A RX @ X

1003078009, 1003078017, 2!
1003078041

appAnalise x +

c A Not secure  df6963612dtn:9988/webapps/home/session.htmi?app=appAnalise

& RFDATAHUB

- B = & &

29

1003078084, 1003078092, 1003078106, 1003078114, : A

1003078122, 1003078130, 1003078143, 1003078157, | |'° e e aattn) .

1003078165 1003078173, 1003078181, 1003078190, ) e e a |

1003078203, 1003078211, '00307532? 1003078270, 251442 1485800 | [MOSAICO-LIC] L, ML. Ministerio Da Economia - Unido, Brasiia/DF (M=74g)

1003078289, 1003078297, 1003078300, 1003078319, 254038 148.6800 | [MOSAICO-LIC] L, ML. Ministerio Da Economia - Unido, Braslia/DF (M=74)
; 55220 1487600 | [MOSAICO-LIC] L. ML Ministario Da Economia - Unido, BrasiialDF (M=748)

1003078408, 1003078416 2

1003078440, 1003078459, 1003078467, 1003078475, #0808 14,8800 | [MOSAICO-LIC] L ML Ministenio D= Esanoma - Unida, Brasila/DF (M=748)

003070, 00307, 0007605, 000 | (oo Ao UoSAico s Mo ok 4 St eSNPE )

1003078564, 1003078572, 1003078580, 1003078599, #70215 149.4200 | [MOSAICO-LIC] L, ML. Ministerio Da Economia - Unido, Brasiia/DF (M=748)

1003078602, 1003078610, ; :

1003078645, 1003078653, 1003078661, 1003078670, 72540 140.5000 | [MOSAICO-LIC] L. ML Ministario Da Economia - Unido, BraslaiDF (M=748)

1003078725, 1003078734 1003075742 1003078750, #4480 1497300 | [MOSAICO-LIC] L. ML Ministario Da Ecanomia - Unido, BraslialDF (M=749)

1003078769, 1003078777 . 1003078793, i o0 R T P i Do e

1003078807, 1003078815 1003078823 1003078831 #75844 140.8200 | [MOSAICO-LIC] L, ML. Ministerio Da Economia - Unido, Brasilia/Df 749

1003078840, 1003078858, 1003078866, 1003073874, #35155 153.9800 | [MOSAICO-LIC] L, ML. Ministerio Da Economia - Unido, BrasiialDF (M

1003078882, 1003078390, 1003078904, 1003078912,

100; 0 1003078947 v | #5331 154.030 lia/DF

g Estagéo transmissora - TX

Latitude Longitude: Aura (m)

-15.805306 -47.881584 10.0

oroe

148.590 MHz 4 8.1 kHz

[MOSAICO-LIC] L. ML, Ministerio Da Economia - Unido,
Brasilia/DF (M=749)

SERVICO

019 - RESTRITO - LIMITADO PRIVADO

estacio
1003059624*

LOCALIZACAO
(-15.805306°. -47.881584°)

ALTURA
-

0S T

OUTROS ASPS NICOS

FIE
ahdity: 2026-10-24

NUMERO ESTACSES AGRUPADAS
749

Registro agrupado
= #Estacdo

ginal [1003059624, 1003059659, 1003059691,
1003059721, 1003059748, 1003059829, 1003059942,
1003059985 1003060010, 1003060053, 1003060070,
1003060116, 1003060126, 1003060142, 1003060150,
1003060177, 1003060193, 1003060231, 1003060240,

1003060312, 1003060320, 1003060339, 1003063400,
1003063427, 1003077690, 1003077703, 1003077711,
1003077720, 1003077733, 1003077746, 1003077754,
1003077762, 1003077770, 1003077789, 1003077797,

RFDataHub

A RX @ 71X

1003077800, 1003077819 1003077827 1003077835, 1D FREQUENCIA DESCRICAO SERVICO ESTAGAO LARGURA DISTANCIA
1003077843, 1003077851, 1003077860, 1003077573, (MHz) (Entidade+Fistel - Multiplicidade+ Localidade) (kHz) (km)
1003077886. 1003077894, 1003077908, 1003077918, L
1003077924, 1003077932, 1003077940, 1003077959, 51442 1485000 | [MOSAICC-LIC] L, ML, Ministerio Da Economia - Unido, Brasiia/DF (M=749) 10| 1003050624 21000 0.1000
1003077967, 1003077975, 1003077983, 1003077991 . = "

1003078017 2 254028 148,600 | [MOSAICO-LIC] L, ML. Ministerio Da Economia - Unido, Brasiia/DF (M=748) 10| 1003050624 21000 0.1000
ToosoTaet To0s0Tasy Towsoredss 100S0TOTE | ooy 1457600 IOSAICO-LCIL ML Miar D Economa - Uno, SaslaDF (4T3 o oo e B
1003078122, 1003078130, 1003078149, 1003078157, #50808 148.8000 | [MOSAICO-LIC] L, ML, Ministerio Da Economia - Unido, Brasilia/DF (M=740) 19| 1003050624 8.1000, 0.1000
1003078165, 1003078173, 1003078181, 1003078190,

1003078211, 7 250585 149.3800 | ML Ministerio Da Economia - Unido, Brasiia/DF (M 10| 1003050824 21000 0.1000
1003078246, 262, 10030782 =
1003078289 1003078297 1003078300, 1003078319, #70215 149.4300 | [MOSAICC-LIC] L, ML, Ministerio Da Economia - Unido, Brasiia/DF (M 18| 1003050624 21000 01000

7 14 [MOSAICO-LIC] L. ML. Ministerio Da Economia - Unido, BrasiiaiDF (M 10| 1003050624 81000 0.1

redbesy ! #72840 0.5000 | MOSAICO-LIC] L. ML. Ministerio Da Economia - Unio, BrasiiaiD o| 100305062 000 0.1000

1003078416 2 #74480 149.7200 | MOSAICO-LIC] L, ML. Ministerio Da Economia - Unido, Braslia/DF ( 10| 1003050624 81000 0.1000
1003078440, 1003078459, 1003078467, 1003078475, =
1003078483, 1003078491 1003078505 1003078513, ¥ | |#75344 149.8300 | [MOSAICO-LIC] L, ML, Ministerio Da Economia - Unido, Brasiia/DF (M 10| 1003050824 81000 01000 v

- EHis & &
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Using uihtml to Create Unsupperted Word Clouds in Web

AppsS

- Download an open-source
JavaScript library.

_ telecommunic;
= Add a uihtml component to the

application.

AgeNCyview servie

= Call the JavaScript library in an
offline environment.

~  E! InovaFiscaliza x @ scH

Apps O E

. Aspectos gerais

Bl cambridge [ Marina/Eric

+ & a

X ar

fiscalizacao.anatel.gov.br/webapps/home/session.html?app=5SCH

J5 [ Anatel [ Cursos [ English

iphonne

o

PRODUTO SELECIONADO

05686-19-01993 rovcLocacio smmipa

Datz de emiss3o:

221112022

Exibindo resultados para "iphonne” e similares

Modo™ P iz & palavra que estd sendo e

ro".iphone 11 pro max”,

ta, sugerindo tokens relacionados.”
iphone 12" "iphone 12 mini","iphane 12 pro”."iphone 12 pro max" "iphone 13"

oluna

3 Matlab [3 USCIS 4 Isit possible to app..

phone 13 mini""iphone 13 pro”.“iphone 13 pro max

odelo | Nome Come:

al,"Qud":"0 de 207"

MODELO

A1332 (iPhone 4)

A1332 (iPhone 4)

Support discussions.Apple.com

HCIMCII.DGA&_SD TIFO SOLICITANTE FABRICANTE
Gertfieadn ge Conformidads Tecncs. . 014851001083 Telefone Mével Celular APPLE COMPUTER BRASIL LTDA Aspie Inz.
‘Versys 3804", de 10/09/2018, valide ate 10/09/2025
014861001003 Transceptor de Radiagdo Restrit APPLE COMPUTER BRASIL LTDA Appie Ine.
Solicitante:
APPLE COMPUTER BRASIL LTDA 08240-21-13850 #, | Bateria de Litio utilizada em Telefone Celular Emporio do Celular Comercio & Lida
CNPJICPF: 00.623.804/0001-73 08685-10-01003 4, | Telefone Mével Celular APPLE COMPUTER BRASIL LTDA Appie Ine.
Fabricante: 05686-10-01083 Sistemas Operando nas Faixas de RF Ulira Larga APPLE COMPUTER BRASIL LTDA Apple Inc.
APPLE INC. 05686-12-01003 Sistemas de ldentificagdo por Radiofraquénsias APFLE COMFPUTER BRASIL LTDA Apple Inc.
Estados Unidos da América 05686-18-01003 Transcestor de Radisgdo Restits APPLE COMPUTER BRASIL LTDA Apple Inz.
Categoria 05534-18.01003 Talefone Mével Ceiular APPLE COMPUTER BRASIL LTDA Appie Inc.
1 05634-18-01083 Sistemas Operando nas Faixas de RF Ultrs Largs APPLE COMPUTER BRASIL LTDA Appie Inc.
Tipo X 05684-10-01083 Sistemas de ldentficagio por Radicfregquéncias APPLE COMPUTER BRASIL LTDA Appie Inc.
» Sistemas Operande nas Faixas de RF Ultra Larga =
. Sistemas de Identificacio por Radi \éncia 05884-10-01283 Transceptor de Radiagdo Restrita APPLE GOMPUTER BRASIL LTDA Appie Ine.
+ Telsfone Movel Celular 05685-18-01893 [, | Telefone Mével Celular APPLE COMPUTER BRASIL LTDA Aopia Ine.
= Transceptor de Radiacdo Restrita
056351001093 Sistemas Operanda nas Faias de RF Ulira Largs APPLE COMPUTER BRASIL LTDA Appie Inc.
Modelo: 058351801803 Sistemas de Identiicagdo por Radiofrequéncias APFLE COMPUTER BRASIL LTDA Apple Ine.
s A2221
056351001093 Transceptor de Radisgdo Restrita APPLE COMPUTER BRASIL LTDA Appie Inc.
No FTwaerﬁ ak: 12005-20-01083 Telefone Mével Celular APPLE COMPUTER BRASIL LTDA Agpie Inc.
« iPhone
12006-20-01003 Equipamento de Radiccomunicagio de Radiagio Restrita APPLE COMPUTER BRASIL LTDA Appie Ine.
Anctacdes:
. . " 12096-20-01983 ‘Sistemas Operando nas Faias de RF Ulira Larga APPLE COMPUTER BRASIL LTDA Apple Inc.
= WordCloud: "iPhone™ 21, "1™ 18,
"Apple™ 12, "model”; 6, "Past™ 5, "in": 12006-20-01003 Sistemas de Identificagio por Radicfregquéncias APPLE COMPUTER BRASIL LTDA Appie Ine.
"84GB™ 3, "specs™ 3, "A2223" 2, "Support 2, 12006-20-01003 Transoeptor de Radiag3o Restrita APFLE COMPUTER BRASIL LTDA Apple Inc.
“"Communities”. 2, "discussions.Apple.com™ 2, " 2,
R T S S b 12097-20-01983 Talefone Mével Celular APFLE COMPUTER BRASIL LTDA Apple Inc.
ANOTAGAD 12097-20-01983 Equipsmento de Raciccomunicagdo de Radiagio Restrita APPLE COMPUTER BRASIL LTDA Appie Inc.
12007-20-0100% Sistemas Operando nas Faias de RF Ultrs Larga APPLE COMPUTER BRASIL LTDA Appie Inc.
A I A2111 64GB community 12007-20-01003 Sistemas de Identificagdo por Radiofrequéncias APPLE COMPUTER BRASIL LTDA. Apple Inc.
pp e 1 1 A2 22 1 phone 12007-20-01003 Transceptor de Radizgdc Restrita APPLE COMPUTER BRASIL LTDA Appie Inc.
us the
. P h in Azzzs 12098-20-01883 [, | Telefone Mével Celular APPLE GOMPUTER BRASIL LTDA Appie Ine.
I o n e bought e 12008-20-01093 Equipamento de Ragiccomunicagia de Radiaglo Restrita APFLE COMPUTER BRASIL LTDA Appia Ine.
specs - "
P © Past o MOdel communives 12008-20-01093 Sistemas Oparando nas Faixas de RF Ultra Larga APPLE COMPUTER BRASIL LTDA Appia Inc.

Ll

mostr

Get access on behal.. @ CEF remote debugg... »

“['a1332 iphone 4"

ateria empario do celular iphone

"iphone 14"iphone 14 plus” "iphone 14 pro” iphone 14 pra

=97
NOME COMERCIAL

Batleria Empério do Celular iP.
iPhane 11

iPhone 11

iPhone 11

iPhane 11

iPhane 11 Pro
iPhane 11 Pro
iPhane 11 Pro
iPhene 11 Pro
IPhone 11 Pro Max
IPhone 11 Pro Max
IPhone 11 Pro Max
IPhone 11 Pro Max
iPhane 12

iPhone 12

iPhone 12

iPhone 12

iPhone 12

iPhone 12 Mini
iPhane 12 Mini
iPhane 12 Mini
iPhane 12 Mini
iPhane 12 Mini
iPhene 12 Fro
iPhone 12 Fro

iPhone 12 Pro

D |ﬂ\ll”
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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.

MATLAB BXPPO
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And Since We're at MATLAB EXPO, | Couldn't Miss the
Chance to Share a Few Tips...

= 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/

<€ RFDATAHUB Y @ |A

Q Estagéo transmissora - TX.
Rey

Lattuge: Langitude: Altura (m):

-11.951500 -38.968102 207

o ssmie

689.000 MHz = 5700.0 kHz

[MOSAICO-SRD] TV-C4, C, Camara Dos Depulades, Santa
Barbara/BA (M=1)

DOWNLOAD EM 30-Sep-

6664787-7b91-4141-...

Feirade
santana

ANATEL Relatério do Canal

Id solicitagao: 60370596615

~vico Informagdes da Entidade
801 - COLETIVO - RETRANSMISSAO DE RADIODIFUSAD DE Salvador -
SONS E IMAGENS - DIGITAL = [ Dades da Entidade
. Nome da Entdsde: CAMARA DOS DEFUTADOS.
ESTACAC
1014121300 Nome Fantasic:
; Telefons: (61) 2164530 Emall g epsatvagama e e
LOCALIZAGAD -
¢ RFDatsHub A RX @ TX — CNP: 00,530 352/0001-59 ‘Namero do Fistel: 50440827328
(11951500 35 951022 i TomTom, Gamin_Foursauare, A0, NETINASA, US|
¢ ) E T e S MR I Y P Tipo Ususrio: Adm Direls Federal Tipo Taxa: 50% (6rghos do govermo)
ALTURA % Data e contrato: Servige: BO1 - Reransmissén de Radisdilusgs de Sons & Imagens - Digital
207m ID: #585015 Carter: Primario Local especifico:
OUTROS ASFECTOS TECNICOS Frequéncia: 680.000 Mz - -
- y 2041 1?“12 Localizagdo: (-11.0515008, -23.008102°, 2 ) Sac Categoria da Estagao: Principal
- e ™ Atura: aLRF: 12112061
ennaGain: $.29 RX Dtmarvarles:
Localizagdo: (-12.520846°, -38.478041°, 67.0m)
Altura: 20.0m Endereco Sece
Logradoura. PRACA D08 TRES PODERES T Arms
0s Bairro: CAMARA DOS DEPLTADOS [ Nuemera:
Municipic: Srasila [uror o
Loe
+ Processamento: Valor Nulo Enéerego Conespondénce
+ Coluna: #Latitude, #Longitude [rosm——" [Compmerta:
. -
- ; [ =
’ Wunicipio: - [ur: [cee
Enderega do Transmissor
Logeadoura: Avenida Anitnic Garos cnfen Ledo [ Complemerta:
Bairro; Baime Al | Numero: s
Municipio: Santa Bérara Jursa  [cer asisonmn .
[} FREQUENCIA 4 |DESCRICAO SERVICO ESTACAO LARGURA DISTANCIA
(MHz) (Entidade+ Fistel - Multiplicidade+ Localidade) (kHz) (lkem}
#505015 680 | [MOSAICO-SRD] TV-C4, amara Dos Deputados, Santa Bérbara/BA (M=1) 801 1014121300 5700 10.0000
#505023 680 | [MOSAICO-SRD] TV-C4, C, Camara Dos Deputados, ltuberdBA (M=1) 801 1013170770 5700 122.4000
o #505018 680 | [MOSAICO-SRD] TV-C4, -amara Dos Deputados, Itatim/BA (M=1} 801 1014121245 5700 132.6000
#505024 680 | [MOSAICO-SRD] TV-C4, €, Camara Dos Deputados, Nova |bid/BA (M=1) 801 1013135408 5700 195.0000
#505011 680 | [MOSAICO-SRD] TV-C4, ladio Televisao De Sergipe Lida, Umbalba/SE (M=1) 801 1013586031 5700 182.6000
#585441 885 | [MOSAICO-SRD] TV-CE-01, B, Sistema Timon D Radiodifusao Lida, Camagar/BA (W=1) s00|  3z3720mme 6000 220000
#s5438 805 | [MOSAICO-SRD] TV-C4, C, Rbn - Rede Brasil Norta De Comunicacao Lida, Feira de Santana/BA (M=1) 801| 1014503303 5700 213000
b #585430 885 | [MOSAICO-SRD] TV-CE-01, C, S Senicos De Comunicacoes Ltda - Me, Santo EstévioBA (M=1) 800( 1002580528 8000 45000
A
A #585445 805 | [MOSAICO-SRD] TV-C4, €, Empresa Brasil De Comunicacao S.A. - Ebc, Laje/BA (M=1) 801| 1013087107 5700 102.0000
4585437 805 | [MOSAICO-SRD] TV-C4, C, Empresa Brasil De Comunicacao S.A. - Eoc, Serra PretaiBA 801 101a0e78s2 5700 113.9000
#565434 885 | IMOSAICO-SRD] TV-C4, G, Fund Setorial De Rad Educ De Sons E Imagens, Cris, (M=1) 801 37 5700 1511000 ¥

FEa &
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Thank youl!
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