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Abstract— The Brazilian Digital Terrestrial Television 

major upgrade with the development of its third generation, 

such as the personalization of content based on the viewer's 

broadband, geolocation, targeted advertising, emergency alert, 
accessibility and automatic subtitling, in addition to improving 

alerts. Developed under the project “TV 3.0: Interactive and 

TV”, the solution includes two public health applications: 

telehealth, and locating nearby health centers via the TV 
3.0 geolocation API; and the Blue November Campaign 
app, for targeted public health campaigns. The integration 
enables location-based services, epidemic emergency alerts, 
and optimized healthcare management. Therefore, the 
application demonstrated the potential of TV 3.0 as an 
innovative technological tool for improving the delivery of 

the implementation of national health policies. The continuous 
improvement of this research is essential to ensure that 

Index Terms— TV 3.0, Geolocation, Interactivi-
ty, Connected  health, Digital inclusion, Accessibility. 

I. INTRODUCTION

The digital television in Brazil has undergone 
constant technological advancements, especially since 
the implementation of the Brazilian Digital Terrestrial 
Television System (SBTVD-T) in December 2007. 
Currently, the third generation of the standard (TV 3.0) is 
imminent in Brazil. As a result, the television industry must 

produced, transmitted, and consumed. Coordinated by the 
Brazilian Digital Terrestrial TV System Forum (SBTVD 
Forum), the TV 3.0 Project aims to incorporate innovations 
such as hybrid transmission (broadcast and broadband), 
content personalization, targeted advertising, improved 
accessibility, automatic captioning, support for 4K and 
8K resolution, immersive audio, and features focused on 
geolocation and emergency alerts. The new generation of 
the Brazilian TV standard is scheduled for implementation 
starting in late 2026.

Among the possible applications of this new technological 
generation is the integration of essential public services 
with the TV 3.0 infrastructure. In this context, the potential

for interactive digital television as a strategic tool to 

Using the TV 3.0 geolocation API, it becomes possible 
to develop solutions that display, in real time, the nearest 
health centers to the viewer, optimizing care management 

same platform can be used to broadcast location-targeted 
public health campaigns and to issue emergency alerts in 
critical situations, such as epidemic outbreaks or natural 
disasters.

This article proposes an interactive application 
integrated with the Meu SUS Digital service, exploring the 
functionalities of TV 3.0 with a focus on geolocation and 
emergency alerts. The interactive application for TV 3.0 in 
health was developed by researchers from the research project 
"TV 3.0 PROJECT: Interactive and Inclusive Applications 
in Health and Education on Public Television." This project 
leverages technological advances designed for the TV 3.0 
standard to create innovative solutions for health services 
and media education on Brazilian public television through 
interactive and inclusive applications. Two applications 
were implemented: the Meu SUS Digital TV app, which 

scheduling and telehealth services, and the Blue November 
Campaign app, which is a solution for developing targeted 
advertising aimed at public health campaigns on television.

The initiative seeks to demonstrate how this technological 

health crises, in addition to representing a step forward in 
the democratization of access to information and health 

the aim is to reinforce the role of TV 3.0 as an instrument 
of social innovation and strengthening public policies in 
Brazil.

BRAZIL

The Brazilian Digital Terrestrial Television System 
(SBTVD-T) is ten years old. Since its creation in 2006 

has  been to establish guidelines for the migration from 
analog to digital signals, enabling the public to receive 
programming with better image and sound quality, without 
interference such as static or ghosting. [1]. The main feature 
that distinguishes the Digital TV platform from the analog 
one is the processing of the audiovisual signal using digital 
techniques (coding, compression and transmission). Due to 
this digital processing of television content, robust reception 
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is noticeable to the user, with an improvement in the quality 
of television signal reception [2].

Since 2020, the SBTVD Forum, responsible for the 
standardization and technological evolution of the system, 
has initiated studies and public calls for proposals for the 
development of TV 3.0. This new digital television paradigm 
focuses on personalizing the user experience, integrating 
traditional broadcasting and the internet (broadband), and 

intelligence, geolocation, and cloud computing [3].
TV 3.0 represents a technological breakthrough that 

expands the role of television as a communication medium 
to an interactive and personalized service platform. The 

(VVC), 4K and 8K resolutions, immersive audio, and 
mechanisms that allow the content displayed to be adapted 

means that television is no longer just an entertainment 
channel, becoming a strategic tool for digital inclusion and 
public service delivery.

Geolocation functionality, for example, can be used to 
display hyperlocal content, such as community news, safety 
alerts, and targeted public health campaigns. Emergency 
alert systems will be able to send visual and audio messages 
in situations of collective risk, utilizing the broadcast 
infrastructure, which has broad national reach, especially in 
regions with limited internet access [5].

Geotechnologies have been used in risk and disaster 

contributed with diverse applications through risk mapping. 
[6]. In the context of natural disasters, epidemics, or health 
emergencies, location-based systems enable faster and more 
targeted responses, with less waste of resources and greater 
population reach.

Emergency Alert Systems (EAS) have been widely 
studied in international contexts, particularly in countries 
such as Japan and the United States, which use television 
and radio as their primary means of disseminating alerts. 
The adoption of these systems in digital environments 

displayed and enables customization based on location and 

TV 3.0 has a Webservice module that allows local and 
non-local applications (on companion devices) to access 
various information and content from the TV, including 
emergency alerts. This allows applications to access alerts 
and also display them on the TV itself [15].

Emergency alerts may reference external applications, 
such as the Meu Sus Digital TV app, for health alert 

one of its media channels is the Meu Sus Digital TV app 
[15].

Health emergency alert situations, such as infectious 
disease epidemics, are already covered by the Brazilian 

(SUS) is one of the pillars of Brazil's public administration 
modernization strategy. Initiatives such as Conecte SUS 
and Meu SUS Digital aim to bring citizens closer to health 
services through accessible and interoperable platforms. 
These tools have the potential to improve coverage of 
vaccination campaigns, appointment scheduling, medication 
distribution, and preventative health guidance.

However, without internet access, televisions will have 
content already made available by open channels and 
broadcast via free open signal. [8].

The research adopts an applied development research 
approach based on the Design Science methodology [9], 
using Design Science Research (DSR) as its method. This 
methodology, known as "design science," works based on 
artifacts. In other words, an artifact is the object of study. 
To generate knowledge, it is necessary to articulate three 
elements: the objective, the artifact's character, and the 
external environment in which it is inserted [9].

Based on this perspective, the methodological process 
consists of design as an artifact that aims to solve relevant 
problems through rigorous evaluation in order to produce 

method consists of processes that range from identifying 
the problem and research objective, through development, 
demonstration, and evaluation, to the dissemination of 
results through communication and dissemination of the 

guidelines for the development of applications developed 
by the research project, as it considers the understanding of 
the users' reality from the search for viable solutions based 

A. Interaction Design Development

The design development of the Meu SUS Digital TV 
and Blue November Campaign apps was guided by the 
fundamental principles of interaction design, based on a 
multidisciplinary team that considered Interaction Design 

that has the following steps: 1) identifying needs and 
establishing requirements; 2) developing designs that meet 
the requirements; 3) creating interactive versions of the 
designs for team review; and 4) continuously evaluating the 
development process by the design and development teams 
[13].

During this process, the team sought to achieve two 
main Interaction Design goals: usability goals and user 

memorability (easy to remember how to use). Regarding the 
user experience, the application is developed based on the 
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goals of making the system pleasant, satisfying, interesting,  
useful, motivating, fun, aesthetically pleasing, rewarding, 
emotionally appropriate, and creative [13].

B. Geolocation and Healthcare Network Information

Regarding geolocation, the application displays a catalog 
of healthcare facilities with relevant information, including 
name, specialties, location data, and distance. The interface 
uses geolocation data provided by the TV 3.0 API, thus 
displaying the healthcare facilities closest to the user. Filters 
by healthcare facility type, such as UBS and Hospital, were 

indicate that TV 3.0, by providing the location of the receiver 
linked to Meu SUS Digital, will allow the application to 

the most appropriate and closest service. 
Accessibility and Telehealth
The telehealth functionality of the Meu SUS Digital TV 

interaction between patients and healthcare professionals. 
For the general public, this also overcomes geographic 

limited access to specialized centers.
Telehealth also reduces direct and indirect costs for 

patients, such as transportation expenses and lost workdays, 

healthcare facilities and generates greater access to the 

and tested. For queue management, the system includes 
progress indicators, pop-ups, and audio alerts that capture 
attention and guide televiewers through the queue waiting 
process for Meu SUS Digital TV telehealth services. In 

emergency alerts. Its application on TV allows for the rapid 
dissemination of impactful visual and audible warnings, 
which are crucial for responding to public health crises such 
as epidemics and natural disasters.

demonstrates the technical potential for managing service 

disseminating critical alerts. The Meu SUS Digital TV 
app design includes geolocation, emergency alerts, and 
telehealth features, which were tested during the project. 

access to healthcare services and informational content. As 
shown on Figure 2, the geolocation functionality enables 
televiewers to search for nearby health units based on their 
current location.

The telehealth module (Figures 3-8) provides a complete 

can schedule an appointment by entering their Cadastro de 
Pessoas Físicas (CPF), the Individual Taxpayer Registry 
maintained by the Brazilian Federal Revenue Service

(Figure 3). This service is integrated with the API of the 
João Pessoa na Palma da Mão application. If preferred, 
televiewers may scan a QR code displayed on the TV to join 
a consultation queue instantly (Figure 4).

and health content options.

Fig 2. It showcases the search of nearby units for health service based on 
geolocalization.

Fig 3. The viewer has the option to schedule a medical consultation by 
entering his Individual Taxpayer Registry number. 

Fig 4.  If the viewer wants to seek medical consultation, they can scan a 
QR Code on the TV and will immediately enter a queue for the service.
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While waiting, viewers can return to their TV program, 
with a small on-screen card showing their queue position 
(Figures 5-6). As they approach the front of the queue, 

(Figure 7) and then alerts them with both a popup and an 

consultation room (Figure 8).

Fig 5. After the viewer is on the queue he has the option to come back to 
the channel in order to watch while waiting his turn to enter the medical 

consultation room.

Fig 6. Once the viewer has accepted to watch while wait for his turn on 
the queue, there’s a tiny card on the top left showing the number of people 

on the queue to get his turn.

Fig 7. When there’s just 1 person left on the queue, it says to the 
televiewer and he’s the next person to get on the virtual room.

Fig 8. By getting on his turn, the viewer can see a popup saying it's 

The implementation of the Blue November campaign 
on the TV 3.0 application yielded promising results in the 
context of health promotion and prostate cancer prevention, 
particularly through tools accessible directly via digital 

module focused on screening for possible symptoms, based 
on a simple and straightforward questionnaire, to encourage 
users to seek medical evaluation.

At the end of the test, the system analyzed the responses 

the option to schedule a preventive appointment, integrating 
with the municipal public health João Pessoa na Palma da 
Mão app. This app is currently operational and  serves as a 
tool for citizens to access municipal public services, such as 
scheduling public health appointments. This functionality, 
which integrated the TV app with João Pessoa na Palma 
da Mão, further reinforces the role of TV 3.0, which is not 
only a vehicle for information but also an active means of 
connecting citizens with public health services.

The visual interface for this campaign was designed 
with a focus on accessibility and user experience. 

following readability and contrast guidelines recommended 
for television screens (Figures 9-11). The layout employs 

colors (dark blue and white), and prominent action buttons 
to facilitate remote control interaction (Figures 9 and 10).

Fig 9. The Blue November App campaign features a user-friendly 
interface that easily attracts the public, with few options to improve its 

usability.
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choose between yes or no.

The screening test was completed smoothly, and it was 
clear that each question clearly indicated the next step at 
the end of the questionnaire. This means that a QR code is 
used to direct you to the medical waiting list, facilitating the 
transition between devices by eliminating bureaucratic steps 
and providing immediate access to the healthcare system 
through the João Pessoa app in the Palm of Your Hand.

symptoms are shown and you can be directed to schedule an appointment.

Therefore, the use of TV 3.0 as an engagement platform 
in campaigns like Blue November has proven particularly 

educational backgrounds, don't frequently use smartphones 
or computers. Television, a medium traditionally present in 
Brazilian homes, has proven ideal for this strategy, making 
the service more inclusive.

The software architecture designed for the Meu SUS 
Digital TV and Blue November Campaign applications was 
structured modularly, aiming for scalability, interoperability 
with public health systems, and adherence to the technical 

architectural model follows the distributed client-server 
paradigm with hybrid broadcast/broadband integration, 
allowing functionality to be executed both locally, on the 
TV receiver, and remotely, on application servers and 
institutional databases.
A. Presentation and Interactivity Layer

Located in the Ginga middleware adapted for TV 3.0, 

this layer is responsible for the graphical interface and user  
interactions via the remote control. It includes:

Geolocation Module: Obtains coordinates via the TV 
3.0 native API and triggers queries to remote services for 
feedback from nearby healthcare facilities.

Teleconsult Module: Manages the audiovisual connection 
between patients and healthcare professionals, ensuring 
secure and stable teleconsultations. The module integrates 
directly with the Meu SUS Digital APIs, allowing access to 

banners, and audio alerts based on events received by the 
TV 3.0 Emergency Alert System.

Interactive Campaign Interface: In the case of Blue 
November, it collects user responses to questionnaires and 

B. Business Logic Layer

Hosted on secure web servers, this layer implements 

applications: Location and Routing Service, Campaign 
Management Service, Teleconsultation Management 
Service, Public Systems Integration Service.

Location and Routing Service: Processes geographic 
coordinates received from the TV, queries the National 
Registry of Healthcare Establishments (CNES) database, 

responses.
Teleconsultation Management Service: Manages the 

scheduling, authentication, and mediation of teleconsultation 
sessions.

Public Systems Integration Service: Ensures 
interoperability with external platforms, such as João Pessoa 
na Palma da Mão and Meu SUS Digital, through RESTful 
APIs.

C. Integration and Data Layer

REST APIs and Web Services manage communication 
between the TV application and the server (backend). These 
technologies are essential to ensure the TV can send requests 
and receive data, such as user information, video catalogs, 

A relational database (PostgreSQL) securely stores 
interaction records, call center history, and usage metrics. 
This choice ensures data integrity and facilitates the 
analysis of information essential for system operation and 
improvement.

Query Caching and Optimization were implemented 
to reduce latency and ensure near-real-time responses 
to requests from the TV application. This component 
temporarily stores the results of frequent queries in high-
performance volatile memory, minimizing the number of 
accesses to the relational database. Furthermore, indexing, 
query planning, and join adjustment techniques were applied 
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critical information, such as healthcare facility listings or 
telehealth status, is retrieved quickly and stably, even under 
high simultaneous user demand.

D. Communications Infrastructure

Broadcast channel to deliver the application and its basic 
interface content directly to TVs. This method ensures the 

with limited connectivity.
Broadband (Internet) channel for dynamic services, such 

as real-time geolocation, teleconsultations, and campaign 
updates.

Gateway to send alerts reliably and in compliance 
with ABNT NBR 25607. This standard establishes the 
requirements for alert systems, ensuring that messages 

situations. 5. Validation and Testing
The implementation underwent functional, performance, 

and usability testing:
Telecare Testing: Detailed assessments of video and 

audio stability under various bandwidth conditions, ensuring 
communication quality during teleconsultations and other 
remote interactions.

Alert Testing: Simulation of health emergency messages 
to validate the visual and audio impact of alerts, ensuring 

Usability Assessment: Analysis with real users to 
measure the readability, navigation, and response time of the 
interface, optimizing the user experience and accessibility 
of the platform.

This architecture, already validated in a real environment, 
demonstrated technical robustness and operational 
feasibility, fully exploiting the capabilities of TV 3.0 for 
the integration of public health services. The combined use 
of geolocation, interactivity, and hybrid communication 
highlights the platform's potential to expand the reach and 

The third generation of the Brazilian Digital Terrestrial 
TV System, conceived by the TV 3.0 Project of the Brazilian 
Digital Terrestrial TV Forum (SBTVD), represents a 
revolution in the way we consume television content, 

TV 3.0 promises to provide a more immersive and 
interactive viewing experience by allowing viewers greater 
personalization and control over the content they watch.

In this context, TV 3.0 becomes a powerful tool for 
public communication, allowing broadcasters to expand 
their engagement with the public. One of the enhanced 
features is the broadcaster's ability to map their audience's 
consumption and suggest content segmented by region or 
neighborhood, which includes geolocation and targeted 
advertising features. It also includes emergency alert 
functionality for natural disasters, as well as epidemics and 
health emergencies.

With geolocation, emergency alert, and targeted 
advertising features in mind, the interactive apps Meu SUS 

Digital TV and Blue November Campaign bring 

development of interactive interactions for television by 
proposing solutions that seek to improve public health 
policies based on television communication strategies, 
especially within the scope of public broadcasters.

The project is supported by Inovatec-JP through a funding 
call launched by the city of João Pessoa, the Municipal 
Secretariat for Science and Technology (SECITEC), the 
Municipal Secretariat for Communication (SECOM), the 
Municipal Secretariat for Economic Development and Work 
(SEDEC), and TV Cidade João Pessoa. The research also 
had the partnership of the João Pessoa Municipal Health 
Department and the Secretariat of Information and Digital 
Health (SEIDIGI) of the Brazilian Ministry of Health.
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