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Abstract

The research delves into creating an advanced Artificial Intelligence application designed to improve the well-being of
indoor plants using cutting-edge technology. Responding to the increasing demand for sustainable indoor gardening
options, the system evaluates important aspects of plant maintenance, including soil quality, water levels, sunlight
exposure, and overall health, and provides tailored care suggestions. By utilizing user feedback and visual data analysis,
the app offers helpful advice to avoid typical problems such as watering too much or too little. Following an agile
development method, the project focuses on functionality and user experience, assessing system performance with ISO
25010 standards. Findings show that there is a high level of user satisfaction in terms of usability, security, and
functional stability, with room for improvement in performance efficiency. The research highlights how Al and IoT can
promote environmentally-conscious plant care in home gardening, emphasizing the importance of these tools in raising
awareness and accountability.
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1. Introduction

Environmental issues have become widespread due to advances in technology and the spread of modernization across
the globe. The apparent priorities among people pose a significant burden that will affect everyone from these habits of
genuine carelessness attitudes about our nature. With global warming and extreme weather conditions, there is an
increasingly urgent demand for change and growth. Despite efforts to mitigate the effects of our actions, it remains
insufficient to reverse the conditions that damage inflicted upon our planet.

Advancements in agricultural technology go hand in hand with home gardening in providing inter-related solutions
toward enhancing personal well-being, agricultural productivity, and overcoming the environmental challenges.
Gardening supports physical health and has a significant contribution toward emotional well-being, especially for low-
income households, in that it gives them a reason to feel a sense of belonging and community [1]. In the face of hazards
to biodiversity, given the process of urbanization and shrinkage of green spaces, home garden agroforestry systems
emerge as a resort of many households to conserve plant diversity along the routes of sustainable development goals

[2].

More effort is needed to utilize our resources, capabilities, and knowledge to care for our environment effectively in
today’s fast-paced technology era. The rising alarm over environmental concerns highlights the urgency for action. The
strike of the pandemic could be the spark plug that catalyzes our efforts to contribute to healing and protecting nature.

The adoption of smart technology in agriculture as championed by the initiative in the Philippines suggests that there
is an enormous potential for utilizing such an application of accessible, low-cost tech means that could give small
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farmers a more productive and synergistic capability [3]. Incidents such as the 2023 Technoforum and successful
experiments with smart greenhouses point toward a “smarter” agricultural future [4, 5]. While in the midst of pandemic
crises and global conflicts causing food insecurity, acts like plant parenting and partnerships to raise fruit-bearing plants
demonstrate the proactive approach of people toward food sustainability and economic resilience [6]. Examples include
SARAI and a household plant health-tracking app, both demonstrating how mobile can benefit farmers and home
gardeners in developing and developed countries, offering critical information from optimal times to plant to accurate
weather forecasts that facilitate data-informed decisions that promote sustainable practices [7, 8]. Combined, these
initiatives highlight an exciting common interest in marrying environmental stewardship with technology, which
contributes to both ecological and human health in an increasingly dynamic planet.

Setting aside the technological, environmental and beneficial aspects of house plants, Architectural Digest also
highlighted its addition to the aesthetic value of indoor places that started a botanical trend reshaping modern spaces
with environmental touches [9]. The modernization of the digital world also allowed plant care to parallel with the
evolving trends that meets the need of plants, leveraging modern technology in sustaining plant needs [10]. However,
despite these technological solutions, the unending progression of urbanization will be the cause of scarce to outdoor
spaces leading to environmental degradation and reduced green spaces. The popularization of indoor gardening is
expected to rise and combat these problems through further studies and technological improvements [11, 12].

This study aims to develop an application that tracks the health of house plants through user input. It represents a
crucial effort to integrate technology with environmental concerns; thus, an analysis will assess and measure the impact
of this application on plant health and home gardeners’ practices.

2. Synthesis

Objective

The goal of this study is to create a comprehensive system designed to assess and monitor the living conditions of plants,
taking into account a variety of factors that influence their health and growth. This system will evaluate the impact of
environmental variables, including weather patterns; water availability, sunlight exposure, soil quality, and additional
external elements that may affect plant vitality. By integrating these variables, the system aims to provide a more
accurate understanding of the factors that contribute to optimal plant health and identify potential stressors that could
hinder growth, enabling better plant care and management.

e To design an application that enhances plant care by offering comprehensive profiles on soil quality, water
levels, sunlight exposure, and health indicators, integrating user feedback for accuracy, and using a predictive
algorithm for personalized insights to address the lack of modern tools.

e To develop an application that analyzes diverse data points to provide houseplant owners with precise health
insights and guidance for consistent care schedules, helping prevent overwatering and under-watering while
offering advantages over traditional gardening methods.

e To implement a versatile system that leverages modern technology to manage various houseplants with
tailored guidance and comprehensive profiles, actively mitigating environmental challenges and promoting
sustainable practices.

3. Methodology

3.1. Theoretical Framework

Figure 1 showcase how the adaptation of technology in agriculture can contribute to the sustainability of house plants.
Predictive algorithm will play pivotal role in this process through data analyzation of plant caring steps — assessing and
optimizing plant’s health through the application. Artificial Intelligence further provides input on the tailoring of
customized plant care instructions for each plant, thereby promoting healthier and sustainable growth
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Figure 2 Input-Process-Output Framework Model

IPO model is devised to illustrate the development of the study. Input phase involves the gathering process of all
necessary knowledge, software, and hardware requirements to ensure a high quality system. The Process phase applies
the scrum framework to guide the stages that the system will go through from planning to maintenance. Output is the
completed study with all objectives satisfied. All of these should reflect on the feedback of ISO 25010 which will be
evaluated with the help of respondents in light of their user experience.

3.3. System Architecture

Figure 3 illustrates the application’s detailed structure, emphasizing its various interconnected components that
collaboratively support a smooth and efficient user experience. The design of this system architecture reflects a
deliberate selection of essential elements integrated throughout the implementation process. Key components include
the user interface, internet connectivity, and a well-structured database.

This system architecture captures the dynamic interaction between the user and the system. The interface serves as the
main point of interaction, enabling users to input information. Once the user provides input, the data is transmitted to
the backend—the processing core of the application. Here, an integrated combination of predictive algorithm, artificial
intelligence, and database structure analyzes the provided data to generate accurate results tailored to cater the unique
requirements of each house plant.
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Figure 4 Agile-Scrum Framework

The developers will adopt Scrum Framework (By Dr. [an Mitchell licensed under CC BY-SA 4.0) which is a form of an
Agile Framework that encourages the continuous improvement and maintenance of the system wherein, the process
starts planning, execution, and maintenance.

The Framework of this study breaks down to multiple parts. The starting phase is the planning where all scrum
members are gathering information that outlines the objectives of the study. Design Phase serves as the backbone of
the project and a basis of what its completed functionalities and appearance is, when implemented. The Develop Phase
is where the programming of the system starts, where its end goal is to complete a fully functioning system. At the end
of this phase, the system should be able to identify the life trajectory of the plants while also providing guidance and
information for the plant’s growth. The Testing Phase will verify if the system is in line to the planned and designed
functionalities and interface. After passing the verification, the system will be deployed to the end users; this is a crucial
part as the system will enter the reviewing phase where future enhancements will be discussed.

3.5. Instruments Used

In assessing the completed system developed by the researchers, including the Al gardening assistant and the project's
guidance page, an online evaluation will be conducted using the ISO/IEC 25010 standard. This evaluation will measure
the system's quality against high benchmarks to ensure it effectively supports home gardeners in managing their plants.
Key aspects such as functionality, performance efficiency, usability, reliability, and security will be evaluated to gauge
overall system performance and user satisfaction. The insights gained from this evaluation will be crucial for future
enhancements and improvements to the application.

3.6. Treatment of Data

For this investigation, the developers will apply the following statistical procedures:
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Percentage - Used to find the share of the total number of responses in each of the groups that were looked at. These
were used to show the description of the people whose information was collected.
Formula:
P =fn100%
Where:
P = Percentage (in %)
f = frequency of each groups of respondents in the sample size
n = Total sample of respondents

Mean - Used to find the data's average number for a certain variable. It tells developers what the parameter being
studied usually has a value of.

Formula:

X =Xin

Where:

X = Sample Mean

f = frequency of each groups of respondents in the sample size
n = Total sample of respondents

3.7. System Evaluation

Table 1 Likert Scale for System Evaluation

Criteria | Numerical Value
4 Very Satisfied

3 Satisfied

2 Dissatisfied

1 Very Dissatisfied

The developers will utilize the Likert Scale in interpreting the collected information as it is easy to use and understand,
thus yielding much accurate results. The 4 point Likert Scale gives respondents two extremities of choices, scaling the
satisfaction of clients in their user experience. Through this approach, the researchers are able to collect data efficiently
and analyze them in a manner that will help SustAln meet its objectives.

4. Results and discussion

The evaluation of this system utilizes questionnaires as an efficient research tool to gather comprehensive data from a
large group of participants, including faculty members and students. These questionnaires, featuring both open-ended
and closed-ended questions, blend statistical and survey approaches to capture detailed insights. Questions are
structured according to ISO 25010:2011 criteria and evaluated through a 4-point Likert Scale of Agreement, allowing a
focused assessment of user satisfaction, which is central to the study’s objectives. Conducted through Google Forms, the
survey engaged 100 houseplant enthusiasts aged 18 to 45, offering both accessibility and diversity in perspectives,
thereby enhancing the depth and applicability of the study’s results.

2366



World Journal of Advanced Research and Reviews, 2024, 24(02), 2362-2368

4.1. Evaluation

Table 2 Results of the Evaluation

Criteria Weighted Mean | Descriptive Rating
Functional Stability 3.46 Very Acceptable
Performance Efficiency |3.01 Very Acceptable
Usability 3.44 Very Acceptable
Reliability 3.26 Very Acceptable
Security 3.62 Very Acceptable
General Weighted Mean | 3.36 Very Acceptable

Table 2 provides a detailed evaluation of the system's performance, indicating strong user satisfaction across multiple
key areas. User feedback reflects that the system performs exceptionally well in functional stability, with a mean score
of 3.46, placing it comfortably within the "Very Acceptable” range (86.5%). This high rating implies that users perceive
the system as dependable and robust in operation. Usability is also rated positively, with an average score of 3.44 (86%),
demonstrating that users find the interface intuitive, easy to navigate, and accessible, which collectively enhances their
experience and engagement with the system.

Security measures receive a high satisfaction score of 3.23 (80.8%), reflecting user confidence in the system’s ability to
protect data through effective access controls and secure authentication mechanisms. This score indicates that users
feel assured in the system's capacity to safeguard their information, which strengthens their trust in the application.

While the system scores positively overall, some areas indicate room for targeted improvements. Performance
efficiency, rated at 3.01 (75.3%), is an area where some users have experienced delays that slightly detract from
responsiveness. Improving system speed and efficiency could significantly enhance user satisfaction in this aspect.
Similarly, the reliability score of 3.26 (81.5%) suggests the need for enhanced error management to improve system
consistency and reduce unexpected interruptions.

On average, the system achieves a user satisfaction score of 3.07 (76.8%), situating it well within the "Very Acceptable"
range. This overall rating demonstrates that users generally view the system as effective, supportive, and beneficial for
managing their plant care routines.

The system’s integration of Al-driven technology for monitoring and analyzing key plant health parameters provides
significant added value by delivering personalized recommendations to enhance plant vitality. This Al functionality not
only gathers data on variables such as moisture, light exposure, and nutrient levels but also employs sophisticated
algorithms to interpret this information in a way that aligns with the unique needs of each plant. Users have expressed
highly positive feedback on this feature, citing the system’s intuitive functionality and its ability to provide tailored,
data-driven guidance as pivotal in supporting effective plant care routines.

The algorithmic evaluation reveals that the Al's predictive accuracy is high, with models trained on extensive datasets
to account for various plant types, climates, and growth stages. This adaptability allows the system to offer actionable
insights that not only promote plant health but also anticipate potential issues before they become problematic,
fostering a proactive approach to plant maintenance. Moreover, the Al's adaptive learning capabilities mean that, as
users engage with the system over time, it refines its suggestions to better align with individual plant needs and user
preferences, creating a more personalized experience.

To maintain and potentially increase user satisfaction, it is essential to prioritize regular collection of user feedback
alongside periodic system updates. Incorporating user insights into the Al’s ongoing learning process will ensure that
the system remains attuned to the evolving needs and preferences of plant enthusiasts, while algorithm updates will
enhance prediction accuracy and recommendation quality. This proactive, user-centered approach not only fosters trust
but also enhances the system’s relevance and long-term value, securing its position as a vital tool within the plant care
community.
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5. Conclusion

The study successfully developed an application that enhances plant care by providing personalized insights through
predictive algorithms, comprehensive plant profiles, and tailored guidance, addressing the limitations of traditional
gardening methods. With an overall mean rating of 3.07, the system is deemed highly acceptable and effective in
promoting sustainable and consistent plant management.

Recommendations

The study recommends enhancing SustAln by expanding its coverage to include a wider range of plant species and
detailed diagnostics for plant diseases and conditions. Additional suggestions include integrating loT devices for more
accurate data collection and improving usability to create a more engaging, user-friendly experience for all age groups.
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