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Abstract: With the rapid development of technology and the acceleration of urbanization, traditional garden

design has become inadequate to meet the needs of modern cities. Smart garden, as a new concept in garden

design, aims to create urban gardens that are more intelligent, humanized, and ecological by introducing

advanced technological means. This article will delve into the concept, characteristics, and technological

applications of smart garden design, in order to provide new ideas and references for the construction of modern

urban gardens.
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Introduction

ardens constitute an essential part of urban

landscapes, playing a significant role in

enhancing urban environments and improving
the quality of life for residents. However, traditional
garden design is often constrained by technological
limitations and conceptual frameworks, making it
challenging to meet the demands of modern cities
for intelligence, humanization, and ecological
sustainability. Therefore, exploring smart garden design
and its technological applications holds significant
importance in advancing the construction of modern
urban gardens.

1. The concept and characteristics of smart
garden design

1.1 Concept
The concept of smart garden design utilizes modern

information technology, the Internet of Things
(IoT), big data, cloud computing, and other high-
tech means to integrate traditional gardening with
modern technology. It aims to create gardens that are
more intelligent, efficient, ecological, and human-
centric. Smart garden design employs technology to
achieve comprehensive perception, intelligent analysis,
scientific decision-making, and precise management
of garden environments. Its goal is to enhance the
ecological quality, resource utilization efficiency, and
visitor satisfaction of gardens, thereby promoting their
sustainable development. Specifically, smart garden
design comprises intelligent monitoring systems,
efficient data processing centers, user-friendly service
facilities, and scientific decision support systems.
Through the synergy of these systems, real-time
monitoring and analysis of various environmental
parameters within the garden can be achieved, providing
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garden managers with scientific and precise decision
support, while also offering visitors a more convenient,
comfortable, and enjoyable garden experience. In
summary, smart garden design is an innovative concept
that integrates modern technology with garden art,
injecting new vitality and meaning into modern urban
garden construction, and driving the continuous
development and innovation of the gardening industry.

1.2 Characteristics

The concept of smart garden design exhibits several
key characteristics:1. Intelligent Management:
Smart garden design emphasizes the use of modern
information technology such as artificial intelligence
and big data to achieve intelligent perception, analysis,
and control of garden environments. Through the
installation of sensors and monitoring devices, smart
gardens can continuously monitor and collect various
data such as temperature, humidity, light intensity, and
soil conditions, which are then processed and analyzed
by intelligent systems to provide scientific and precise
decision support for garden managers. This intelligent
management approach significantly improves the
efficiency and precision of garden management.2.
Data-Driven Decision-Making: Smart garden design
emphasizes the collection, organization, and analysis of
data, advocating decision-making based on data."’ By
collecting and analyzing various data within the garden,
managers can gain a more accurate understanding of
the garden's actual situation and issues, enabling them
to formulate more scientific and rational management
strategies. This data-driven decision-making approach
helps avoid arbitrary decisions and enhances the
scientific validity and effectiveness of management.3.
Ecological Design: Smart garden design prioritizes
ecological balance and environmental protection while
emphasizing landscape effects. In the design process,
smart gardens fully consider factors such as vegetation
selection, configuration, and maintenance methods, as
well as the circulation and utilization of water bodies,
striving to create an ecological, environmentally
friendly, and sustainable garden environment. This
ecological design concept enhances the ecological
value of gardens and promotes urban sustainable
development.4. Human-Centric Services: Smart garden
design places a strong emphasis on human-centered
principles and aims to enhance visitors' touring
experiences. By introducing user-friendly facilities

such as intelligent navigation systems and interactive
features, smart gardens can provide visitors with a
more convenient, comfortable, and enjoyable touring
experience. Additionally, smart gardens can offer
personalized service recommendations and information
queries through methods such as mobile apps to meet
the diverse needs of visitors.

2. Technical application of smart garden
2.1 Internet of Things (IoT) Technology

IoT technology is one of the key means for achieving
intelligent management in smart gardens. Through IoT
technology, various devices and facilities in the garden
can be connected to the Internet, forming an intelligent
network system to achieve comprehensive perception
and intelligent control of the garden environment.
Specifically, the application of IoT technology in
smart gardens includes the following aspects:1.
Environmental Monitoring: Various sensors such as
temperature and humidity sensors, light sensors, and
soil moisture sensors can be deployed in the garden to
monitor environmental parameters in real time. The
data collected by these sensors are transmitted to the
management center for analysis and processing. This
data provides scientific basis for garden managers
to formulate more precise management strategies.2.
Smart Irrigation: IoT technology enables intelligent
control of the garden irrigation system. By using
devices such as soil moisture sensors, the moisture
content of the soil can be monitored in real time. Based
on plant requirements and environmental conditions,
the irrigation water volume and irrigation time can
be automatically adjusted to avoid water wastage. 3.
Equipment Monitoring: Various devices in the garden
such as lights, sound systems, and surveillance cameras
can be remotely monitored and controlled using [oT
technology. Managers can monitor the operating status
of equipment in real time, promptly detect and address
faults, ensuring the normal operation of the garden.
4. Visitor Services: IoT technology can also provide
more convenient services for visitors. For example,
through intelligent navigation systems, visitors can
access tour information and descriptions of attractions
in the garden. ®'Through smart parking systems,
visitors can check the availability of parking spaces in
real time and reserve parking spaces. In summary, the
application of IoT technology in smart gardens enables
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comprehensive perception and intelligent control of the
garden environment, enhances management efficiency
and service levels, and provides visitors with a higher
quality and more convenient touring experience.
Additionally, the application of IoT technology
contributes to the sustainable development of smart
gardens and contributes to the construction of urban
ecological civilization.

2.2 Artificial Intelligence (AI) Technology

With the rapid development of technology, artificial
intelligence (Al) has gradually permeated into various
fields, bringing unprecedented changes to modern
society. In the field of smart gardens, the application of
artificial intelligence technology has also demonstrated
tremendous potential and value. Firstly, the introduction
of artificial intelligence technology has enabled a
qualitative leap in the management and maintenance
of smart gardens. Traditional garden management
relies heavily on human resources and experiential
judgment, while artificial intelligence technology can
provide more accurate and scientific decision support
for garden management by learning and analyzing
massive amounts of data. For example, using deep
learning algorithms to identify and classify garden
plants can quickly grasp the distribution and growth
status of vegetation in the garden, providing powerful
guidance for subsequent maintenance work. Secondly,
artificial intelligence technology helps improve the
service level of smart gardens. Through intelligent
recognition, voice interaction, and other technologies,
visitors can access more convenient and personalized
guide services. Additionally, based on big data analysis
of visitor behavior, recommendations can be provided
to garden managers regarding visitor preferences and
optimization of tour routes, further enhancing the
visitor experience. Moreover, artificial intelligence
technology also plays an important role in the security
management of smart gardens. Through intelligent
monitoring and detection of abnormal behavior,
potential security hazards in the garden can be promptly
identified and addressed to ensure the personal safety of
visitors. Furthermore, utilizing devices such as drones
and robots for automatic patrols can greatly improve
the efficiency and accuracy of garden management.
However, the application of artificial intelligence
technology in smart gardens also faces some challenges
and issues. For example, data collection and processing

require a considerable amount of time and resources.
Additionally, the continuous updates and iterations
of artificial intelligence technology pose higher
demands on garden managers. "'Therefore, in future
development, continuous exploration and innovation
are needed to integrate artificial intelligence technology
with the practical needs of smart gardens, promoting
their sustained and healthy development.

3. Three Forms of Intelligence in Smart
Gardens

3.1 Intelligence of Human and Modern Technology

Within the framework of smart gardens, the intelligence
of humans and modern technology becomes a key
factor driving gardens towards intelligence, efficiency,
and humanization. The core of this form of intelligence
lies in how humans utilize modern technological means
such as the Internet of Things (IoT), big data, and
artificial intelligence (AI) to achieve more precise and
efficient management and services for gardens.Firstly,
the intelligence of humans and modern technology is
reflected in the intelligence of garden management.
Through IoT technology, garden managers can
monitor various environmental parameters in real-
time, such as temperature, humidity, light intensity, soil
nutrients, etc., to make more scientific management
decisions. For example, utilizing smart irrigation
systems, irrigation plans can be automatically adjusted
based on real-time soil moisture and the water needs
of plants, thus avoiding wastage of water resources.
Secondly, this form of intelligence also manifests in
the humanization of visitor services. By using mobile
applications, smart navigation systems, etc., visitors
can more conveniently access garden information and
enjoy personalized touring experiences. For instance,
through smartphone applications, visitors can instantly
access information about attractions, events, and even
book tickets and dining services.Lastly, the intelligence
of humans and modern technology is also reflected in
innovative garden design. With advanced technologies
such as virtual reality (VR), augmented reality
(AR), garden designers can create more diverse and
immersive landscape effects, providing visitors with a

. . . . 4
more 1Immersive tourlng experlence.[ ]

3.2 Wisdom of Humans and the Environment
The wisdom of humans and the environment plays
a crucial role in smart gardens. It emphasizes how
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humans can coexist harmoniously with the natural
environment, find a balance between conservation
and utilization, and achieve sustainable development
of gardens. Firstly, the wisdom of humans and the
environment is reflected in the deep understanding
and respect for the garden's ecosystem. Gardens are
not just green spaces for people to admire; they are
complex ecosystems that include a variety of plants,
animals, and microorganisms. When designing and
managing gardens, humans need to fully consider these
ecological factors to ensure that activities do not cause
harm to the ecosystem. For example, in plant selection,
priority should be given to local varieties to reduce
dependence on foreign species and minimize the risk of
biological invasion. Secondly, the wisdom of humans
and the environment is also evident in the rational use
of resources. During the construction of smart gardens,
consideration should be given to the sustainable use of
water, soil, energy, and other resources. For example,
rainwater harvesting systems, greywater reuse systems,
and other measures can be implemented to achieve the
recycling of water resources. Soil improvement and the
use of organic fertilizers can enhance soil fertility and
water retention capacity. Additionally, the utilization of
renewable energy sources such as solar and wind power
can reduce reliance on traditional energy sources.
Lastly, the wisdom of humans and the environment
is reflected in guiding visitor behavior. Visitors
are integral to gardens, and their behavior directly
impacts the ecological environment. Therefore, smart
gardens need to guide visitors to engage in civilized
behavior and reduce environmental damage through
various means. For example, setting up prominent
environmental protection signs, providing eco-friendly
garbage bags, and promoting green transportation
methods can all contribute to this effort.

3.3 Wisdom of Modern Technology and the
Environment

The wisdom of modern technology and the
environment is a crucial aspect of smart garden
construction, integrating advanced technological
methods with environmental conservation principles
to achieve intelligent, ecological, and sustainable
garden management. "'Firstly, the application of
modern technology enables more precise and efficient
monitoring of garden environments. Through the
Internet of Things (IoT) technology, environmental

parameters such as air quality, water quality, and soil
conditions in the garden can be monitored in real-
time, with data transmitted to management centers
for analysis and processing. These data not only help
managers understand the real-time condition of the
garden environment but also provide scientific evidence
for environmental protection and ecological restoration.
Secondly, modern technology plays an important role
in resource recycling. For example, through smart
irrigation systems, irrigation water quantity and
timing can be accurately controlled based on plant
growth needs and soil conditions, thus avoiding water
waste. Simultaneously, the use of renewable energy
sources such as solar and wind power provides clean
energy for gardens, reducing reliance on traditional
energy sources and lowering carbon emissions.
Additionally, modern technology helps to enhance
visitors' environmental awareness and engagement.
Through smartphone applications, interactive displays,
and other means, environmental knowledge can be
disseminated to visitors, guiding them to tour the
garden responsibly and care for the environment.
Visitors can also participate in environmental activities
such as waste sorting and tree planting through these
platforms, contributing to the protection of the garden's
ecological environment. The wisdom of modern
technology and the environment plays a pivotal role
in smart garden construction. It not only improves
the level of garden management intelligence but also
promotes the protection and sustainable development
of garden ecosystems. With continuous technological
progress and innovative applications in the future, it is
believed that the wisdom of modern technology and the
environment will bring broader development prospects
and ecological benefits to smart garden construction.

Conclusion

The design and technological application of smart
gardens are among the important directions of modern
urban garden construction. By introducing advanced
technological means, gardens can be made intelligent,
humanized, and ecological. With the continuous
development and progress of technology, as well as the
increasing demand for quality of life, smart gardens
will receive wider application and promotion in the
future. At the same time, we also need to continuously
explore and innovate the design concepts and
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technological means of smart gardens to better meet the
modern city's pursuit of a better living environment.
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