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Abstract. As we are moving towards the Internet of Things (IoT), the number
of devices and sensors deployed around the world is growing at a rapid pace.
A new approach, control interface for the next era of IoT is necessary. IoT will
fundamentally affect all of us. As digital devices become increasingly compli-
cated, TV includes many smart functions as connecting diverse devices.
Therefore, complicated interaction and unnecessary functions caused many
other problems. The aim of this study is to highlight the Everything’s Guide
(ETG) feature of Samsung’s new Tizen Operating System (OS), with respect to
the most talked about IoT scenarios. ETG also converts Smart TV into an IoT
hub, leaving users with an altogether new experience of TV watching. It talks
about the new created interface, considering user interactions as primarily. With
increase of devices controlled by users and things based on the sensor, it’s
essential to define such an interface, which is user centric, simplified in nature
and easy to use.
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1 Introduction

In the recent years, the internet has drastically changed the way we live. The use of
smart devices having RFID’s and sensors has increased exponentially [1]. According to
the Gartner, the number of connected devices in the IoT(Internet of Things) will
increase 30 times approximately 26 billion devise by 2020 [2]. The IoT vision expects
to empower the perception of the real world and seamless interactions. Numerous smart
objects are directly related to the physical world and have the communication and
computation capabilities to connect and interact with their surroundings. The data or
services offered by such objects can give information about the physical world and
allow interaction with it [3]. The main thought of the IoT is an extension of the Internet
into the physical world, to involve interaction with a physical objects in the environ-
ment. The idea is to connect every object via Internet and make them communicate.
IoT is expected to offer advanced connectivity for devices, systems, and services that
goes beyond machine-to-machine communications (M2 M), and covers a variety of
protocols, domains, and applications [4]. Connectivity is one of the most critical factors
that may affect as a great benefit to various domains for the next era of the IoT.
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Everything is connected around us and leads to various connectivity issues [5]. With
technologies evolving everyday the connectivity issues are resolved to give better
performance and end results [6]. The IoT does not revolutionize our lives or the field of
computing. It is another step in the evolution of the Internet we already have [7]. It is
important to make any devices to connect all the time with the most efficient connection
methods. When it comes to control these multiple IoT devices, complex interfaces are
getting generated [8]. It is hard to find having concrete rules for user interface on the
existing smart TV. Samsung’s Tizen OS aim’s at redefining the User Experience of
controlling multiple IoT devices, by introducing Everything’s Guide (ETG) for
Smart TV.

2 IoT Connectivity Interface

2.1 Exploring IoT Opportunities in Smart TV

Smart TV’s potential as IoT device has not been fully utilized. A Smart TV can be
utilized for the information storage, data visualization, interaction point, data processor
and data source [9]. The smart phone is preferred as controllers because of their
connectivity and evolving technology. However, the screen size of the smart phone
becomes a bottleneck when it comes to displaying of huge data. Any size of device,
from small screens (Smart phone, Tablet) to the large screen (TV), should be con-
sidered concrete rules for designing user interfaces. In the connected environment, it is
very important to make any devices to connect with the most efficient connection and
displaying methods. If the designer do not consider how to make user-centric interface
on IoT, complex and unnatural interaction methods cause many other issues [5]. In this
scenario, the convenience of technology is considered important over human comfort.
In this aspect, we prototype ETG as part of the Tizen OS project and talk about the
ETG design which is an integral part of the Tizen OS. The new interface for TV that
helps you control connected things, parallel while watching your favorite TV channel.
If we look around to see the emerging trends among all big companies in today’s date,
we realize that they are moving towards visualizing IoT into reality. The most chal-
lenging aspect is to make all the things (sensors and RFID’s etc.) to communicate with
each other [1]. Few of the trending projects like; Google’s Project Brillo and Weave,
Apple’s Home Kit, they have visualized the need and initiated bold steps towards
making seamless connectivity as a dream for the common man. There are many good
implementation cases about seamless connectivity between devices in the smart home
development [5]. However, surrounding Things and the interface of Device are too
focused on the Protocol standard; there is less improvement in effectiveness of user
interfaces and consideration of mental model of the users [3]. The most of current
researchers focuses on the communication and networking aspects between the devices
that are used for sensing and measurement of the real world objects [5]. Therefore, we
must introduce design concepts like Everything’s Guide with design features, mainly
focusing on User Interactions. Below is the outcome of the prototype, implementation
of the ETG interface into TV and Smartphone. The design process for the ETG guide in
Tizen OS can be explained as below (Fig. 1).
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2.2 Designing ETG for Tizen OS

The common guideline for Tizen provides common styles for diverse devices such as
smart phones, wearables, TV and IVI (in-vehicle infotainment), keeping connectivity
as the main focus. Every device has specialization of functions [6]. The Tizen OS aims
to offer a unified experience across multiple devices, and TV is one of the device that
can expect to see it. IoT should be encouraged by a hybrid architecture which com-
prises a wide range of devices and architectures. It becomes difficult for each device to
expand easily due to its OS. Therefore, consistency in the interface, along with easy
connectivity with surrounding devices such as TV or smartphone is the best solution.
The purpose of this study is to explore challenges in implementing cases about
seamless connectivity experience. Prototyping ETG as part of the Tizen OS project is
meaningful in the view of user centric design approach and application of IoT. In this
scenario, TV provides a wide screen for displaying lots of connected devices better.
Trial on TV interface as ETG is suitable for visualizing various graphical information
[4]. While designing for the structure of ETG, we needed to consider how we would
absorb many legacies and low power sensor devices and their interfaces. For opti-
mization, we assume an environment as the smart home environment and designed an
interface for this situation.

Table 1 indicates the connectivity of use cases that can be generated in the smart
home environment. This table is based on user’s needs of connectivity. Even with
multiple connected devices, designing simpler user interface can be possible. To deal
with different devices and access their information is very essential. The structure of
ETG should be accessible and flexible enough to deal with many connecting devices.
All the connected things can be viewed on the Smart TV. They can be edited and
modified based on the user needs. The remote control of the TV is the main input and
core-control devices [5]. Considering limitations of remote controls and usability
issues, an optimized design was evolved to control all things. Based on Table 1, Fig. 2
defines the structural understanding of ETG guide. It has been proposed Suggestion as
Recommend in ETG.

Fig. 1. Key role of IoT Connectivity in Tizen platform

IoT Connectivity Interface in Tizen: Smart TV Scenarios 359



An ETG guide at a broad level can be categorized into 3 sections: Recommend
Area, Mode Area, All Things. The Recommend Area can be considered as the first step
to adaptive behaviors within an smart home environment. For the specific functions of
different section refer Table 2 below, along with Fig. 3a, b and c.

Table 1. Categorization of use cases in smart home situation

Examples of the classification system of connectivity
Big Categorization Small Categorization

1. Monitoring & Sensing 1-1. Status & Information
1-2. Notification
1-3. Warning

2. Sharing 2-1. Device Information Sharing
2-2. Screen Mirroring
2-3. Streaming
2-4. Transmission
2-4. Task (Device) Collaboration
2-5. Web experience

3. Control 3-1. Remote (Manual) Control
3-2. Rule based automation (IFTTT)
3-3. Contextual Trigger (Intelligence)
3-4. Task (Device) Collaboration

4. Suggestion 4-1. Information
4-2. Contents
4-3. Devices
4-4. Control
4-5. Task (Mode)
4-6. Services

Fig. 2. Structure of ETG Guide in Tizen TV
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As mentioned earlier, TV’s remote control plays an important role in the user
experience while operating the ETG guide. Figure 4 shows 4-way keys on the remote
control. Figure 5(a) and (b) shows user interface that is designed and how to controls
interface. For the user’s convenience and consideration of mental model of the users,
all the controls are mapped to the four (up/down/right/left) keys of the remote. In
general, the most natural way of controlling TV is using the remote control.

The flow of the activities after the user selects the desired connected thing to edit is
as below:

• Thing Control is displayed when the user selects the particular thing on All things
screen.

Fig. 3. (a) Recommend area of ETG, (b) Mode List area of ETG, (c) All things of ETG
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• The user can select the function by 4-way keys on remote control. 4-way keys mean
4-way navigation keys (Up, Down, Left, Right).

• When the user selects [OK] key on the remote control, the last set value is saved and
the thing control pop up is closed. When the user selects [Back] key on the remote
control, changed value is not saved and the thing control pop up is closed.

IoT implementation needs to use existing framework as well as existing interac-
tions. As mentioned above, we have provided three layers, which contain different
connected device. However, with the increase of things and devices, we have to reduce
the depth to enter the ‘All lists’ layer and cover all users’ needs while they are using
‘Recommend’ layer or ‘Mode’ layer. Going forward, we may use voice interaction or
provide search mode in ‘All list’ layer to find specific functions. With the growing
number of things in IoT, The ‘Recommend Area’ support users can easily access what
they want to control. There are some differences between traditional interaction design
and designing for the Internet of Things. When it comes to interaction on TV, the user
is available to select the function by 4-way keys on the remote control. User is now
available to operate many things at home by 4-way navigation keys and screen cursors
of ETG. In the future, the methods of interactions can be extended in many ways
(Voice, Gesture control on TV). Dialogue between the product and the user can have a
profound impact on the experience and, when implemented well, can provide

Table 2. ETG sections

Fig OSD Element Description

3(a) Recommend
Area

Display notification-based recommendations in the list, which are
relevant to things.

3(b) Mode List
Area

Display the mode that the user has created for the particular status.
User can edit and add the mode.

3(c) All things Display recently used things on All Things Screen.

Fig. 4. Way keys on remote control
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emotional rewards to the user. If we branch these new interfaces such as above in smart
phone or TV, the value of user experience will be increased in Tizen platform-based
devices.

3 Conclusion

This study presents ETG as a new approach of control interface for the next era of the
IoT. Samsung’s ETG for Tizen OS has proven the potential to add a new dimension to
the IoT world by enabling seamless connectivity and ease of use between smart objects.
As we move from small screens (Smart phone, Tablet) to large screens(TV), more
information can be provided in meaningful ways for users. More users are trying to
control and manage expanding numbers of devices and content in a less demanding,
but in more convenient way. In the near future, the tizen platform automatically rec-
ognizes IoT devices, which offers users easier, more convenient TV experiences to the
users. The ETG shows a user centric design approach, making it the most differenti-
ating OS available among the other existing platforms. The ETG reduces the burden of
using many remote controllers to manage various devices connected to users’ smart
TVs. User centric interaction (4-way mapping) and visualized thing on TV are
meaningful trials. As the case of IoT application, this allows user to interact with their
environment. Going forward, it can be claimed that Tizen has opened new possibilities
for connecting objects. A direction has been set where in the capabilities of Smart TV
are being explored. Its emphasis on the use of remote control, which is today’s era is
the simplest, most devices comprising a mental model which a small child as well as a
senior person can use, is creditable. Furthermore, its open source design makes its

Fig. 5. (a) Things control in All Things of ETG, (b) Example of Things control function
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application extendable to any imagined smart objects. The goal of this study is not only
to offer a unified IoT experience on Tizen platform but also to appreciate the findings
and discuss their applicability towards the IoT. Expectations are that the new approach
of Tizen will add more values of users’ TV experience, not only enjoying traditional
broadcasting programs but also IoT services generated by connecting things.
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