Soil Protection and Mobile Apps created with
App Inventor® - a Multidisciplinary Symbiosis?

ABSTRACT

This paper aims to highlight the My Soil Protection App's adaptability and compatibility with
the demands of the current digital consumer society by starting with a definition, descriptive
characterization, and synthetic analysis of the MIT App Inventor® platform (following users'
perceptions over the previous 10-12 years). In this sense, concurrent with the examination of
how the platform may be utilized in soil protection plans and strategies, the establishment
and creation of a digital field agenda (My Soil Protection App) are carried out. My Sail
Protection App, an application we developed, requires the MIT App Inventor® platform
functionalities to be coupled with data specifically related to soil resource protection (local
environmental characteristics, climate variables, land usage typology, etc). In the Office of
Informatics, between October 2020 and December 2021, we conducted an assessment that
included identifying and grading the platform's components that would be used to create
specialist soil protection apps. The analytical technique covered the fundamental
components of mobile devices (including sensors) that might be used in the collection and
management of field data. As a result, it was discovered (through implementation, testing
and validation of functionalities) during the application's develo(gment that modern soil
preservation (grocedures may make good use of the App Inventor . We suggest using MIT
App Inventor™ (via the user interface, media, and sensor components) if you feel the urge to
create an application because it promises a computer-soil science stronger fusion.
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1. INTRODUCTION

Since the Stockholm:-Conference(1972), which established the United Nations Environment
Program (UNEP) and was held at the same time the term "environment" was added to the
international agenda [1], it.has become increasingly clear that the gathering and analysis of
environmental data are;crucial for humanity [2, 3]. Due to the benefits provided by new
information®. and communication technologies, terms like “information society",
"communication society”, and "information consumption society" have been mandated to
designate a “single existential reality [4], a reality in which information access and the
development of an information culture are dominant [5, 6].

The ability to find, evaluate, and effectively use information resources is crucial for many
businesses and people with political, social, economic, or environmental protection duties in
today's society, which is characterized by the new reality [4, 5]. Furthermore, the efficiency
to which we refer is directly related to the accomplishment of the suggested informational,
documentary, or knowledgeable purposes, as well as to the existence of concrete
circumstances for making specific decisions, optimizing particular procedures, or using
particular methodologies in preference to others [6, 7].

No matter what branch of science and technology we examine, it is clear that the amount of
information we are working with is unmatched in human history. Environmental sciences are
no exception; without the assistance of contemporary information technology, specifically




Environmental Information Systems (EISs) [8, 9] or, why not, Environmental Informatics (El)
[10-12], recent advancements in this field would have been unthinkable, unmanageable,
and unachievable.

According to the aforementioned, it can be said that experts in the environment or closely
linked sectors require a significant quantity of data, information, and knowledge at each step
of the management and evaluation of environmental processes [5, 13]. At the same time,
they must be aware of and comprehend the circumstances in which these processes occur
to plan and implement a project. The analysis conducted must be based on the best data,
methods, and procedures that are currently accessible as well as on information obtained
from one's own experience or that of other experts [5, 13]. According to current standards,
this information and knowledge are typically acquired through direct access to databases,
reports, and documents [5, 13], through the sharing of information and knowledge between
specialists (managers, practitioners, researchers, teachers, etc.), and at conferences and
other specialized scientific events [14], which frequently emphasize the concept of
sustainable community development [15, 16].

Specialists must be able to manage and apply the ideas of environmentalmonitoring and
assessment to improve management and environmental assessment., Only environmental
information systems and a thorough grasp of the dynamics‘of socio-ecological systems can
help us reach this aim [17]. As a result, they must have quick and easy access to current
knowledge and information (in the form of huge open-access data) [18], enabling them to
choose the optimal course of action for sustainable development, in both established and
developing countries.

Since ancient times, people have gathered documents of all kinds into collections and further
investigated their contents. This activity is now regarded as a nearly natural development of
humanity as it moves toward the development of ‘a culture. We are concerned about how
environmental information systems and environmental informatics will affect soil preservation
[19-21]. We attempted to close these gaps through this research because Romania is known
for the fact that the activity of soil protection through the lens of the tools provided by
Environmental Information Systems is just beginning and that it demands an approach that
is both complicated and multidisciplinary. The students and instructors from the
environmental engineering departments of the nation's universities, engineers, computer
scientists, and support staff engaged in specific soil protection activities are all potential
recipients of the structured information generated during this research project. To highlight
the malleability"and affinity of the platform for the needs and demands of the digital
consumer society, this'paper begins by defining, describing, and synthesizing the App
Inventor® platform developed by the Massachusetts Institute of Technology (MIT) based on
users' perceptions'from literature published in the previous 10-12 years.

2,MATERIAL AND METHODS

The creation and development of a digital application that looks like it belongs in the field are
done concurrently with an investigation of how the MIT App Inventor® platform may be
incorporated into contemporary soil protection tactics. The application needs the MIT App
Inventor® platform to be connected to certain soil protection data (with the variation of
texture, temperature, altitude and relief, relative humidity and atmospheric pressure,
dynamics of local hydrometeorological characteristics, etc).

The analysis involved identifying and scoring factors that allow MIT App Inventor® to be used
to create specific soil protection applications. It was carried out at the Office of Informatics
within the North University Center of Baia Mare - Cluj-Napoca Technical University



(Romania) during the reference period of October 2020 to December 2021. The analysis
approach includes the key elements of mobile devices that might be connected to the
gathering and processing of field data regarding soils (camera and video camera, image
picker, player, sound recording, navigation and map, barometer and hydrometer,
accelerometer, orientation sensor, thermometer, and light sensor, etc).

Moreover, other key components were considered; this is how, by means of standardized
tables, the possibilities of using the components of the user interface, media and sensors
were also analyzed. Consequently, we can state with full confidence that the App Inventor®
platform can be utilized successfully in contemporary environmental impact assessment
strategies, but especially in monitoring and protecting soils, as a result of the configuration
and pre-testing of the alternative application to the field agenda. In this approach, we
advocate using MIT App Inventor®, a free tool with real-world applications that promises a
better fusion of the two fields of interest, namely computer science and soil science, for
individuals who wish or feel the need to create their application for sail orgenvironmental
protection.

3. RESULTS AND DISCUSSION
3.1 Digital consumer culture and the MIT App Inventer®platform

We have access to a wide range of apps and opportunities for.amusement, enjoyment, and
occasionally even learning thanks to our consumer culture of digital content. But generally
speaking, these are passive tasks [22-24] (see Fig. 1). The delight of generating, that is,
developing content or applications, is in addition to-the allure of consumption. When we
paint, build a model, or create a completely functional mobile application, we feel joy and
pride [25, 26]. For the majority of us, the, high-tech mobile devices we use today to get
information and consume entertainment are opaque black boxes. Although some of them
have features that let users create videos, draw pictures, or create new content, they are not
in and of themselves creative environments due to the complexity of how they operate.

In other words, the majority of individuals are unable to develop applications for these
devices [25, 26]. What if‘we could alter that in the aforementioned sense? What if we had
creative power over.devices:we use every day, like smartphones or tablets? What if
developing a mobile app.was as simple as taking a photo or playing a game? It takes time to
create a successful mobile application that reflects the viewpoint of a content provider and
caters to the needs. of.your target market. Building an Android or iOS app requires a lot of
work and takes a long time [27-29].

The majority, of people think that developing mobile applications entails picking the best
technology.and working with a renowned firm. Making apps for the PIayStore® or App Store®
reguires just'as much attention to detail as the correct management of the entire mobile app
development process from beginning to end. It could first help to clarify such objects. They
stop being opaque black boxes that are impenetrable to our imagination and creativity and
start becoming tools that can be used to create and modify new material. They thus become
something that we can grasp. When we can create apps specifically for each of us, our
interaction with them becomes less passive and more creative, and we can play with these
devices in a much deeper and more meaningful way [25]. The MIT App Inventor®, which
may transform students from consumers into creators, also demonstrates the distinct
motivational power that mobile devices may have in education.
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Fig. 1. Alook at the current features of mobile phones [67]

Most people would be curious about the steps required inideveloping 'a mobile app after
reading this eye-opening revelation. Market research,wireframing, technical feasibility
analysis, prototyping, design, development, testing, and launch are the first steps in the
development of a mobile application. Following are the promotion, support, and maintenance
of the application. Even an experienced and skilled developer must pay attention at every
stage to assure the sound and functioning of the application they have produced. Pregnancy
does not happen overnight. The whole steps of.the mobile app development process are
listed below to help users throughout their-application development journey:

Market research - even though you may:already have a ton of ideas for your mobile
app, it's a good idea to,learn more about target consumer demand, behavior
patterns, and demographics. Not overlooking your competition is another critical
aspect of this stage of the mobile app development process. You can learn the
answers to the follewing questions by conducting in-depth research: Who are you
trying to reach? What will be the best platform for your app launch? What services
do your rivals provide to‘customers? These are just a handful of the many inquiries
that you must consider. Giving market research adequate time will lay a strong
foundation for developing mobile applications.

Wireframing is an important phase since it gives a clear idea of the features and
operation; of the program. Wireframing aids in focusing thoughts and properly
arranging all of the application's components. Users are now attempting to
determine how the intended features will integrate into a finished mobile app. By
developing and streamlining the script to show how to utilize and explore the
program, the primary goal should be to provide a superb user experience.

In the technical feasibility assessment phase, it is determined whether or not the
backend system can support the functionality of the application. Users must be
aware that different systems and file types will require varying requirements from a
program. Both the designers and the users will have different ideas for the
functionality of the application by the end of this step.

Prototyping enables the creative to assess whether or not they are heading in the
right direction. To test how the application functions, a prototype is made that
explains its concept to the intended audience.



= Ul (User Interface) and UX (User Experience), which are still in the design phase,
are seen as two essential elements of the mobile application (see Fig. 2). While the
latter makes it easier for design elements to interact, the former is in charge of how
the program looks and feels.

Fig. 2. A perspective on mobile applications design

= As soon as the creator has to create’ a prototype to verify the features and
functioning, the mobile app development phase starts. The development phase is
further broken down into various stages where a team or individual developer
creates code elements that are later tested by another team. The development team
continues after declaring the first segment error-free. It is wise to choose an agile
methodology for complicated. projects with shifting user needs since it promotes
progressive development:and planning process flexibility.

= The benefit of early and regular testing is that it allows developers to correct errors
as soon as they-arise. Consider compatibility, security, usability, performance, Ul
tests, and other elements when evaluating the program. Verify whether the
application achieves its goals. You can ask a few users to use the app and provide
comments so that you can test it in real time. You can be certain of the app's
functionality after people like it.

= Implementing the application is not the final technical stage because you still need to
make adjustments in response to input from your audience. Support and
maintenance are the other two mobile application development phases that are still
connected to a mobile application. It wouldn't be incorrect to claim that creating
mobile applications is more of a long-term commitment than a quick endeavor.

According to the stages of mobile application development previously described, there have
been numerous attempts over the years to streamline the software development process
and enable more individuals to create applications. Another tool that can make software
creation accessible to everyone rather than just a select group of experts is App Inventor®
[23, 26].
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Over time, the MIT App Inventor® de\;é\/%gfen “environment has been defined in the
scientific literature of the last 10-12 years as:. .+
= “..) a Google Labs® project%a}ase “block editor technology and a drag-and-drop
interface to enable users tocreate applications” [23];
= “(..) avisual language based on simple blocks of programming that users can drag
and drop to create applié ions” [24];
= “(...) anew visuﬁg-an drop programming tool for building mobile applications
on the Android platform” [25];
= “..) alan xﬁgé @i%l blocks for creating mobile applications, as part of a
Google® pi ot %ﬂgr 1, in a core curriculum at the University of San Francisco” [26];

o
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*  “(...) avisual programming environment developed by Google® and now available
free of charge from the MIT Mobile Learning Center®, which allows students without
pri%ﬁr gramming training to create applications for Android mobile devices” [27];

= _“(...) alanguage of visual blocks for building mobile applications; like Scratch®, the

«.interface of language drag-and-drop blocks significantly reduces the entry barrier -

“beginners can immediately build applications that interact with mobile technology

A N ar%l create applications that have a real global impact” [28, 29];

Nx\) the latest visual block programming language designed to introduce students to
programming by creating mobile applications” [30];

= “(...) a new programming environment that allows novice programmers to build apps
for Android mobile devices” [31];

= “(..) a visual drag-and-drop programming tool for designing and building fully
functional mobile applications for Android” [32];

= “(..) a block-based visual programming language that makes sophisticated
computing concepts accessible to a wide range of students” [33];

= “(...) afun and intuitive visual programming environment that allows users to quickly
and easily create applications that will run on the Android platform” [34];




“(...) the fastest and easiest way to create custom Android apps (...) even if you have
no previous programming experience; (...) can be used for personal, business, and
commercial applications - even applications to be sold in the Play Store®’g35];

“(...) a project inspired by MIT Media Lab's Scratch Development System ™ [35];
“(...) a visual programming environment for creating applications for Android-based
smartphones and tablets. It is an alternative programming platform, quite easy, but
also powerful, because it allows the development of applications using databases,
interactive maps, and other advanced concepts and, most importantly, you do not
have to write code” [36];

“(...) a block-based language for specifying the behavior of mobile applications; its
naming features (involving parameters and procedures, global and local variables,
and names for procedures, components, and component properties) have been
designed to address naming issues in other block languages” [37];

“(...) an open-source code-free platform for application development using the drag-
and-drop approach; provides an easy environment for non-programmers to create a
mobile application” [38];

“(...) a visual drag-and-drop programming for designing and building fully functional
mobile applications for Android" and "an open-source:=web application originally
provided by Google® and now maintained by the MIT®*[39];

“(...) a mobile-based live development environment”[40];

“(...) a quick way to create custom Android apps for smartphones or tablets” [41];
“(...) the software development system running..in ‘your browser to create
applications running on your smartphone and tablet” [42];

“(...) a visual block language that allows‘beginners and non-programmers to create
applications for their phones and tablets. It _has allowed thousands of people to
create useful software in the real world ‘and to see themselves as creators rather
than just consumers in the mobile computing environment” [43];

“(...) one of the most popular block-based.programming environments” [44];

“(...) a programming environment that reduces barriers to the creation of mobile
applications for Android devices, especially for people with little or no programming
experience. App Inventor applications for a mobile device are built by arranging
components with a WYSIWYG editor in a web browser, where the development
computer is connected to the-device via WiFi or USB” [45];

“(...) avisual language: that allows users to create mobile apps for Android” [46];

“(...) a quick-and easy way to develop Android applications” [47];

“(...) an easy-to-use tool for building both simple and complex Android applications
that can“be easily ported to your phone, shared with others, or even sent to the
Google Play Store® for distribution on all Android devices in the whole world” [48];
“(...).a programming language for Android apps designed to teach programming
skills to middle and high school students” [49];

“(...) an-innovative tool, developed by Google® and maintained today by the MIT®,
withiit, you can create applications for Android mobile devices, through a visual
language, without having to decorate or write programming language codes (...) an
excellent learning tool that allows newcomers to computer programming to create
complete applications” [50];

“(...) a free online programming tool that uses simple block-style language that
makes coding easy to learn” [51];

“(...) a web-based visual platform for building Android applications” [52];

“(...) a visual language, blocks for building Android applications, (...) which has tools
for creating user interfaces and blocks, which collide and define how the application
will work” [53];



= “(..) an informal online learning environment with over 5 million users and 15.9
million applications created” and “(...) an environment that uses block-based visual
language to enable people to create mobile applications for Android devices” [54];

= “(..) a block-based programming environment that sets a «low stage» to allow
creative creation of applications, while involving students in complex computational
thinking activities (procedural abstraction and data, iterative and recursive thinking,
structured breakdown of tasks, conditional and logical thinking and debugging)” and
“(...) a visual programming environment that uses Scratch-like code to build Android
mobile applications” [55];

= “(..) a mobile application development platform that aims to democratize the
construction of mobile applications by making application development accessible to
people with little or no experience in script-based programming” [56];

= “(...) avisual programming environment that is similar to Scratch® and Alice®, which
focuses more on mobile application development” and “(...) a block-based cloud
programming tool that allows everyone to fully develop applications functional for
Android devices” [57];

= “(..) a block-based open-source programming tool that allows users with no
previous programming experience to create applications “specifically for
smartphones and mobile devices” [58];

= “(...) an online tool for creating mobile applications for.the Android operating system;
with this tool, it is possible to program applications without having to learn a
programming language, an excellent approach that must be introduced in the
development of applications” [59];

= “(...) an easy and visual application that-allows you'to develop Android applications
even if you do not have programming knowledge” [60];

= “(...) a powerful programming environment, accessible to all” [61];

= “(...) a block-based mobile development tool” [62];

= “..) an online platform designed to teach concepts of computational thinking
through the development of mobile applications” [63];

= “(...) afree online visual programming environment, developed by Google® and now
maintained by the MIT®; it allows people to create software for their phones and
tablets, rather than just using those devices” [64];

= “(...) an online visual environment that uses the blockchain programming paradigm,
which allows even users unfamiliar with programming languages to quickly develop
mobile applications running the Android operating system” [65];

= “(...) a free and revolutionary online program from MIT® that allows you to create
your mobile apps”-and “(...) matching easy-to-use code blocks allow even beginners
to quickly create apps work” [66].

In the sense of the above, we define the MIT App Inventor® platform as “a new visual drag-
and-drop programming tool/environment or informal web-based platform that allows users -
non-programmers, beginners, or novice programmers - to create applications for Android
mobile devices”.



3.2 MIT App Inventor® and its soil protection features

In most operations today, digitization and mobile technology are evident components. It is
crucial to understand not just the fundamental functioning and user interfaces of devices but
also the fundamental concepts of computing, regardless of a professional's area of specialty
or areas of interest [65]. By pract|cmg with fully functional programs, block-based visual
programming environments like Scratch® or MIT App Inventor® are frequently used to teach
computer science to beginners and non-computer users alike (see Fig. 4).
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Fig. 4. The top 5 defining elements of the MIT App Inventor®

A seasoned developer with years of Java expenence could find the utility of the MIT App
Inventor® to be debatable. How-does App Inventor® work? It enables us to comprehend the
difficulties that both producers and users encounter and provides context to aid upcoming
software developers.in'moving forward. It's only a matter of time before you're approached
with a demo or prototype created with App Inventor® if you work professionally with Java or
Android. Anyone can utilize the MIT App Inventor® at no cost. Any browser can access it,
and it operates online rather than on your machine directly. It may also be used without a
phone ‘because, it comes with an Android emulator you can use to test your apps.
Components are used to build MIT App Inventor® applications. The latter enables mobile
applications ‘to use web services or built-in mobile device functions like a camera,
microphone, and location sensor. The platform development team adds new functionality to
the system by mtegratmg new components into the extensive library of components that
make up MIT App Inventor® (see Fig. 5).

There have been Jumerous requests for the MIT App Inventor® to have more features. The
MIT App Inventor® platform allows anyone to create their components, but up until this point,
the only method to make them publicly accessible was to include them in personal versions
of the application that were hosted and controlled separately. To help people who have
specific concerns about soil conservation (practicing ecologists, farmers, agricultural area
managers, etc) we set out to Lxpose two mobile application development environments
(App Inventor® & Bridge to Java®), along with an app made in each of these settings.
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Fig. 5. Description of App Inventor® specific screens: Designer and Blocks Editor

Additionally, the "characterization of the relief-climate-svegetation units" functionalities
required consulting the expert literature (Tables 1 & 2). Consequently, utilizing the
ecopedological indicators chosen from the "Methodology” of elaboration of pedological
studies” published in 1987, with later changes, ‘applications required for the zonal
categorization of the sites were built and validated.

Table 1. Main characteristics oficlimatic zones (reproduction with changes, [67])

Average annual Solar ET(°C)>0°C Average Average
Climatic zone temperature, radiation, FT(°C)>10°C annual precipitation IV-X,
(°C) kcal/cm? rainfall, mm mm
Warm-Dry 4100-4400
Jone 10.5-11.5 124-132 3500-3600 400-600 150-330
Moderately
3400-4100
Sevr\]/jail_r(rj]:ya;(()jne 8.0-10.5 114-128 2800-3500 450-700 325-475
Cool-Wet zone 5.0-9.0 110-117 gzgggggg 550-800 380-560
Very wet and 5 <2900 )
coltzoRe 2.0-6.0 <110 <2400 800-1400 >560

The outcomes of a recent study were used to expand upon and improve the ecopedological
indicators. They're meant to guarantee a consistent format, as well as a consistent, orderly
recording and presentation of field observations on soils. The application that is being
suggested for usage captures several work displays, each of which has a different set of
features that flow from the main screen (Fig. 6).

A "soil sampling sheet" is automatically completed as the application's first feature (Fig. 7).
This facility now includes "procedures for soil texture field recognition” (Fig. 8), "soil texture
determination in pedology/agrochemistry laboratories,” and "characterization of relief-
climate-vegetation units" using ecopedological indicators chosen from the Methodology of
pedological investigations.



Table 2. Characteristics of the relief categories (reproduction with modifications, [67])

Caracteristici . . .
Symbol | Designation | predominant | fragmentation relief Correlathn i IO
h relief forms
slope, % density energy, m
Meadow relief extremely Meadow, wandering plain,
L . . <1 <10 .
(alluvial plain) weak coastal plain
050 | PErlehon e
S Plain relief <2(3) very weak frec. 10-25 P -
unfragmented or slightly
local 50-80
fragmented
Plain (including terrace),
0] Wavy relief 2(3)-5(8) weak 50-150 plateau andfoothills, poorly
fragmented
Sliahtl Moderately-fragmented hill,
C oty 5(8)-12(18) moderate 150-300 plateau,
rugged terrain and foothills
i Highly fragmented hill,
D ruMogzr?etfrZin 12%((2%)) strong 300-500 plateau,
99 and foothills
M Strongly . >20(30) very strong >500 Mountain
rugged terrain
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Fig. 6.:.The main'screen of the created application:
a) the ‘application interface in App Inventor®;
b) the source code of the application interface in App Inventor - Bridge to Java®

The elements that can be utilized to build mobile applications for soil monitoring and
protection in MIT App Inventor® are described below (see Fig. 6 and 7). The properties,
events, and methods of each component are all possible. Most properties contain blocks that
you may use to retrieve and set values, thus programs can change most of these properties
(see Table 3). Applications are not allowed to update some attributes since they only include
blocks that can be used to get values, not to set them (see Table 4).
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Fig. 7. The Soil Sampling Sheet screen of the created-application in MIT App Inventor®

B. SOIL TEXTURE RECOGNITION PROCEDURES

Index: Soil texture:
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Fig. 8. The Soil Texture Recognition Procedures screen of the created application in
MIT App Inventor®



The application under consideration for deployment is based on the concept of completing
the field agenda for recording observations on soil characteristics, with some of its design

elements echoing the user's research (small farmer,

ecologist,

pedologist, student

practitioner, etc). A precise set of instructions must be defined for each component of the
interface in light of the block editor to finalize the application's behavior because the
application in its current version (by design only) does not produce any outcomes.

Table 3. User Interface components: typology, features, and functionalities to the soil
monitoring and protection activities

Soil monitoring and protection activities

determination

Components Properties soil . other
. of specific .
classification ; observations**
properties*
Button Its properties can be changed in the XX 2 X
CheckBox Designer or the Blocks Editor. X X X
. A button that allows the user to select
DatePicker ) X XX X
a date on the Gregorian Calendar.
Image Its properties can be changed in the ¥ XXX XX
Label Designer or the Blocks Editor. - XXX XX
A A button that displays a list of texts for
ListPicker XX XXX X
the user to choose among.
o A component that displays a list of
ListView P . Pay XX XX X
text and image elements.
- A component that displays alert
Notifier P ) X XX XX
messages.
Password Users enter passwords in a « « «
TextBox component that hides the text.
A component that contains all other
Screen X XXX XX
components.
. A Slideris a progress bar that adds a
Slider prog X XX XX
draggable thumb.
. A Spinner component displays a
Spinner _p . p pay X X X
dialog with a list of elements.
A Switch component raises an event
Switch when the user taps it to toggle X XX XX
between states.
Text boxes are usually used with the
TextBox X XXX XX
Button component.
. . A button that opens a dialog to allow
TimePicker i X XX XX
the user to select a time.
WebViewer Component for viewing Web pages. X XX XX

* soil texture, color, density, humidity, temperature, etc; ** local conditions (weather, relief, etc), or
other conditions which require access and connection to external devices and additional sensors



Table 4. Media and sensor components: typology, features, and functionalities to the
soil monitoring and protection activities

Soil monitoring and protection activities

determination

Components Properties soil L other
. of specific )
classification . observations**
properties*
A component to record a video using the
Camcorder o XX XX X
device’s camcorder.
Camera Use a camera component to take a picture. XX XXX
ImagePicker A special-purpose button. XX XX
Player A multimedia component that plays audio and ? X X
Sound controls phone vibration. X
SoundRecorder A multimedia component that records audio. ?
Speech Use a SpeechRecognizer component to listen to
P i the user speaking and convert the spoken sound ? X X
Recognizer .
into text.
TextToSpeech X X
VideoPlayer Its properties can be changed in the Designer or XX XX
Yandex the Blocks Editor.
X X X
Translate
Accelerometer A component that detects shaking and 5 « «
Sensor measures acceleration in 3 dimensions. ]
Barcode ) N N N
Scanner
Barometer - XX XX
Clock - X ?
Gyroscope . 5 « 5
Sensor
Hygrometer - ? X
LightSensor - X ?
Location A component that provides the device's location,
! . . XX XXX XX
Sensor using GPS if available.
Magnetic
i - ? ? ?
FieldSensor
NearField - ? ? ?
Orientation A component that determines the phone's spatial « . «
Sensor orientation
Pedometer This component keeps a count of steps using 5 . «
the accelerometer. ]
Proximity A component that can measure the proximity of
Sensor an object (in cm) relative to the view screen of a ? ? ?
device
Thermometer - ? X X

* soil texture, color, density, humidity, temperature, etc; ** local conditions (weather, relief, etc), or
other conditions which require access and connection to external devices and additional sensors



From the analysis carried out on the various specific components of the user interface, which
the MIT App Inventor® platform makes available for the development of new applications
(see Table 3), we noticed that the most useful components (with xxx) are those that ensure
the user interface (Button, Image, Label, ListPicker, Screen and TextBox); they lend
themselves very well to the requirements related to determining the specific properties of
soils (texture, color, density, humidity, temperature, etc.).

The media and sensors components that serve the MIT App Inventor® platform behave in a
similar way (see Table 4), in the sense that they are more than necessary for determining
the specific properties of soils (through the camera, location/geolocation and ‘proximity
sensors, etc.). At the opposite pole (in correlation with Table 3 and Table 4), with:reduced or
limited use in terms of the creation and implementation of new applications (concerning soil
classification and other specific aspects) there are Password TextBox and. Spinner
components (user interface components), respectively SoundRecorder; Barcode Scanner,
Clock, Gyroscope Sensor, LightSensor, Magnetic FieldSensor, Nearkield, and Proximity
Sensor (media and sensors components).

4. CONCLUSION

A comprehensive strategy that must includes mobile technology must be used for soil
monitoring and protection, as well as for field work done.by experts or workers with concerns
in the field. The latter's intrusion must also be made with tools that enable more effective
management of the collection, processing, storage, and transmission of information on soils
(from a simple picture to determine the texture'and color of soils to specific aspects, nuance,
field conditions, and soil classification).

We were able to identify that there is.a historical framework, well nuanced, of issues for soil
monitoring and protection through mobile devices and associated software as a result of
reviewing the literature (particularly from the previous 10-12 years). To assess and see how
technology may be included in.soil conservation measures, we used the App Inventor®
platform as an example in the last category. This platform is used for the development of
Android and iOS mobile applications.- We, therefore, set out to investigate the features that
mobile application development. platforms allocate to mobile applications starting with the
components it makes available (albeit we only chose the ones connected to the user
interface and the media). As such, the research findings have demonstrated that there is a
well-defined set of:components, features, and sensors that can be incorporated into mobile
device-specific applications to aid in soil monitoring and protection (starting from the premise
of using the MIT-App Inventor® platform in soil protection). This means that data, information,
and knowledge about land, land use, and the practice of systematic farming may be
collected, stored, and shared using mobile devices.

Regarding the perspectives of development and improvement of the application created by
us, we'proposed (where appropriate) to expand the research area and implicitly to diversify
the possibilities of acquisition, saving and/or storage of data from the field. In this sense, we
have in mind for the future a series of measures to improve functionalities, to increase the
degree of portability and to combine cross-platform software. All these elements can and will
bring significant benefits in terms of the user interface, the possibilities of acquiring,
processing, saving and/or storing data, as well as in the overall efficiency of the mobile
application, intended not to replace or steal elements from the work the practitioner in the
field, but to ensure a better service of research interests.
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