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ABSTRACT: Agriculture is a profession that is evolving with technologies as the world's population grows and
food need rises. The rising food demand necessitates an increase in food output derived from cereals, vegetables,
fruits, and so on. Agriculture is linked to a variety of enterprises such as animal husbandry, sericulture,
horticulture, poultry farming, and so on. The "Internet of Things" (10T) is evolving and is currently used in every
industry, from banking to agriculture. The Internet of Things is used to automate agricultural processes such as
irrigation, harvesting, monitoring, and so on. Agriculture that's also focused on research employs a variety of
technologies. Various network systems utilized in agriculture are examined during the research. The research
contributes to the advancement of agricultural technology, assisting farmers in increasing farm productivity. The
analysis will result in a new manner of employing technology in which a person may do all duties from a single
location.
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1. INTRODUCTION

Agricultural production is the only industry in the world that produces food or the raw material
required for food production. Agriculture provides various cereals, vegetables, fruits, spices, and
other products. Many additional jobs are related to agriculture, such as livestock farming,
horticulture, sericulture, and so on. Robotics, drones, monitoring devices, and computer imagery
are used in agriculture. A Mesh 10T network is a non-hierarchical local network topology in which
devices connect directly to transport data throughout the network. A mesh network’'s components
interact using a predetermined program that allows each unit to engage in the network’s data
transfer [1]-[3].

There are two types of farming activities done in agriculture which are intensive farming and
extensive farming. Intensive farming is the actual growing of crops in soil which are the initial
material for the food and Extensive farming is the rearing of domestic animals for various
purposes. Agriculture and animal husbandry are the related fields which are depending on each
other for various advantages as animal waste is used as fertilizer for farms and the grass-grown is
used as feed for animals. In farming activities like sowing, cutting, harvesting, and watering should
be done on time to get high productivity. The farming activities are followed after the stone age as
the man starts to find new food sources so optional animal hunting. The civilizations were
developed on the river banks where the water is easily available for growing crops. Water is very
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important in agriculture so it needs to improve productivity there should be a supply of water
whenever needed [4]-[6].
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Figure 1: llustrates the Working of WMN for Any Applied Systems for Different
Connections [Source: Wikipedia].

Rich connectivity between devices or nodes is referred to as a mesh. Mesh clients, mesh routers,
and mesh gateways are frequently found in wireless mesh networks. Node movement occurs less
often. Nodes that move regularly or continuously cause the mesh to spend more time adjusting
routes than actually delivering data. In a wireless mesh network (WMN), topology is often more
static, allowing calculation of routes to converge and data transmission to take place as shown in
Figure 1. As a result, this type of wireless ad hoc network is concentrated and low-mobility [7]-
[10]. Additionally, it is not an entirely wireless ad hoc networking because it occasionally uses
static nodes to serve as gateways and their advantages are shown below:

Farms do not need to be equipped physically

High-skilled work is not necessary.

No need for hardware maintenance

On system screens, insights are available, and data is saved in the cloud.
Monthly or yearly membership plans are inexpensive and low risk investments.
Detailed satellite photos for tracking, GPS geotagging, and weather analysis
Supply chain management in its entirety

Very scalable, one application for managing several farms globally
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e Data on chemical consumption and labor records are accessible and may be connected with
loTs and current devices.

e One-stop shop for all operations management before and after harvest

Laptops, smartphones, as well as other wireless devices are frequently mesh clients. Mesh routers
route data from and to the portals, which could or might not have an Internet connection. A mesh
cloud is a term used to describe the communication range of all radio nodes operating as a single
network. The radio nodes must cooperate to build a radio network in order to provide access to the
mesh cloud. A mesh network provides redundancy and is dependable. Even if one node is disabled,
the other nodes can continue interact with one another either directly or via one or more
intermediary nodes. Wireless mesh networks have the ability to self-assemble and repair.

2. DISCUSSION

Initially designed for military use, wireless mesh radios network allow each node to dynamically
act as either a router for each other node. By doing so, the surviving nodes would be able to
maintain communication with one another and, if required, act as uplink ports for the remaining
nodes in the case that some of them failed. Early WMN nodes used a singular half-duplex radios
that could only do one of two things at once: broadcast or receive. The emergence of networked
mesh networks went hand in hand with this. This made switched mesh networks possible to
construct. Nodes might be cost-effectively outfitted with many radios when radio cost, power and
size needs decreased. As a result, each radio was able to perform a unique task, such as one radio
for network clients and the other for backhaul operations used in 10T are shown below:

Farms must be equipped with sensors, robotics, drones, and cameras to run and monitor

high-skilled field personnel are needed to develop and operate bots and lIoT technologies

Equipment is costly and delicate.

Hardware reoccurring maintenance expenses

e large initial outlays

e By using sensor cams and unmanned aerial vehicles with manual operators, computer
imaging is performed.

e There is no management of supply chains

Because each farm's data must be maintained independently, it is not scalable.

No log information

Integration challenges with already-installed devices

Each piece of equipment has a certain way it operates, thus none of them can display all

stats.

A first step toward delivering affordable and low mobility over a certain service area is wireless
mesh architecture. In essence, wireless mesh infrastructure seems to be a network of routers
without the cable connecting the nodes. Unlike conventional WLAN access points (AP), it is made
of peer wireless signals that do not require cable connection to a wired interface. Data is sent across
long distances using mesh infrastructure by breaking the distance up into a number of little hops.
By generating forwarding judgments based on their understanding of the network, or by
performing routing by first determining the the network's topology destination node not only
strengthen the signal but also cooperatively move data between point A to point B.
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Except for the sporadic failure of nodes or the addition of new nodes, wireless mesh networks are
a very “stable-topology” network. Since the traffic is made up of many different end customers, it
seldom varies. In contrast to wireless ad hoc systems as well as client mesh networks, where traffic
can flow between any two nodes, an infrastructural mesh network almost always forwards data
from or to a gateway. WMN start to fail and have poor communication performance if the rate of
movement among nodes is great, i.e., link breakage occur often. Examples of automations:

Automation of greenhouses.

Managing the crops.

Observation and management of cattle.
Farming with precision.

Drones for agriculture.

Smart farming using predictive analytics

Farm management systems from start to finish.

“Wireless Mesh Network (WMN)” is a telecommunication arrangement of broadcasting nodules
arranged within mesh topologies. It's also possible that it's a wireless mesh network. A mesh is a
network of interconnected devices or nodes. Mesh clients, mesh routers, and portals are common
components of wireless mesh networks. The movement of terminals is less common. The mesh
takes longer updating routes than providing data if nodes change often. The topology of a WMN s
more static, allowing route calculation to converge and data delivery to its destinations. As a result,
this is a centralized wireless mesh network with restricted mobility. It's also not an entirely wireless
mesh network because it sometimes uses static nodes as gateways.

Increasing food supply is a pressing requirement as the world's population grows over time; the
number of people grows, yet food production does not keep pace with the expanding population.
Farmers benefit from smart agriculture because the 10T makes it easier for them to increase
productivity while reducing labor expenses. Agriculture is extremely important to a country's
economy. The report provides a survey of sophisticated control mechanisms employed by various
researchers in smart agriculture. Advanced control strategies, such as imaging systems, sensors
0T, and artificial intelligence-based techniques, are utilized to handle agriculture-related
challenges such as improving production, stress detection, and focused activities, among others.
Crop monitoring, GIS plotting, simplicity of usage, time savings, and the ability to increase yields
are all advantages of exploitation drones.

The different technologies utilized in developing agriculture systems where the focus of studies
was the same. The 10T, mesh networks, Wi-Fi modules, etc. are the various techniques for
controlling and monitoring operations. Some papers focus on developing irrigation system while
some paper focuses on security and pest control systems. Different approaches are made for it and
still, at a different level, many technical experts are developing this technology so it would become
for the farmer to reduce the labor cost and increase the good quality products. The mesh networks
help in developing connections between the areas where internet connections are not possible. The
different experts develops and reviewed their methods to improve the agriculture conditions of
their studied or researched region. The use of robotics helps in developing automatic farming
where no labor is required. The use of WAN is helping the farmer to develop wide networks to do
farming from one place. The different approaches are made by different countries in which they
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developed smart irrigation systems, harvesting systems, pest control, Ariel drones for security, and
robots using Al. Using mobile becomes advantageous for a man to reduce the workload and to
connect with people at different distances.

3. CONCLUSION

Drone technology may supply a sophisticated remodeling to the agriculture industry with the plan
and moving ahead using supported period information collection and procedure. Advanced
strategy-based farming's uses aren't limited to large-scale farming operations which might also be
applied to fresh farming businesses to convert substitute growing or prevalent developments in
agriculture, such as organic farming, and improve incredibly clear and specific farming. Despite
the installation of smart technology, local farmers also contact specific service organizations that
technically manage farms. This research enables agro-tech businesses, researchers, farmers, and
fertilizer companies to improve or adapt existing systems to prepare for future attempts. Artificial
Intelligence-based designs improve the efficiency of systems. The goal of this assessment is to
provide a viable path for future research into advanced control systems for modernizing
agriculture.
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