Computational Algorithms and Numerical Dimensions

||||| ’ www.journal-cand.com

CAN D Com. Alg. Num. Dim Vol. 2, No. 4 (2023) 210-215.

Computational Agorithms and

Numerical Dimensions

Paper Type: Original Article

The Role of Sensors in Smart Agriculture

Seyyed Ali Nourkhah?, Goran Cirovic>*"=", Seyyed Ahmad Edalatpanah?

I Department of Civil Engineering, Science and Research Branch, Islamic Azad University, Tehran, Iran; a.noourkhah@aihe.ac.ir.
2 Faculty of Technical Sciences, University of Novi Sad, Trg Dositeja Obradovica-6, 21000 Novi Sad, Serbia; goran.cirovic@uns.ac.ts.
3 Department of Applied Mathematics, Ayandegan Institute of Higher Education, Tonekabon, Iran; saedalatpanah@aihe.ac.ir.

Citation:
E_ ar E Nourkhah, S. A., Cirovic, G., & Edalatpanah, S. A. (2023). The role of sensors in smart agriculture.
LT

___,ql'- Computational algorithms and numerical dimensions, 2(4), 210-215.
| B '
- I-'tl-:i

Received: 18/02/2022 Reviewed: 20/03/2022 Revised: 09/04/2022 Accepted: 21/05/2022

Abstract

Smart agriculture, also known as precision agriculture, allows farmers to maximize yields using minimal resources such
as water, fertilizer, and seeds. By deploying sensors and mapping fields, farmers can begin to understand their crops at a
micro-scale, conserve resources, and reduce impacts on the environment. Smart agriculture has roots in the 1980s when
Global Positioning System (GPS) capability became accessible for civilian use. Once farmers could map their crop fields
accurately, they could only monitor and apply fertilizer and weed treatments to areas that required it. During the 1990s,
eatly precision agriculture users adopted crop yield monitoring to generate fertilizer and pH correction recommendations.
As more vatiables could be measured and entered into a crop model, more accurate recommendations for fertilizer
application, watering, and even peak yield harvesting could be made. Throughout the long term, shrewd cultivating has
become valuable to all ranchers-little and huge scope.
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1 | Introduction

@@ Shrewd cultivating alludes to a ranch-the-board idea that utilizes current innovation to increment the
Licensee

quality and amount of horticultural items. This approach incorporates viewpoints like the Internet of

Computational Things (IoT), information the board, soil checking, and admittance to Global Positioning System
Algorithms and

Numerical Dimensions (GPS), among other savvy advancements [1]. Throughout the long term, shrewd cultivating has

This article is an open become valuable to all ranchers-little and huge scope, in that it gives ranchers admittance to

access article distributed | innovations and gadgets that assist in amplifying items' quality and amount while decreasing the
under the terms and expense of cultivating. The enhancement of science and technology makes life more comfortable than

conditions of the Creative | in older days [2]. If one can look around, they find themselves using these devices to help hands in
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numerous ways, such as security devices, traffic management systems, parking systems, POS (retail
point of sale), weather predictions, visual distant watches, and 100's sensors present in mobile phones

org/licenses/by/4.0). and other devices [3]. Likewise, it is possible to integrate IoT into the agricultural system to make it

smart and secure. Lots of work has been carried out in this field recently; however, with improvised
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IoT architecture that may be feasible, viable, and achievable and clubbed with Wireless Sensor Network
(WSN) technology, one can expect a better version of it [4].

2 | Literature Review

This paper [5] examines the different uses of distributed computing in the field of farming and ranger
service. As indicated by the text, the utilization of IoT plays an essential job in shrewd horticulture.

2.1 | Smart Decision Support Systems

Executing Smart Decision Support Systems (SDSS) in horticulture means helping ranchers and those keen
on rural ventures settle on a legitimate direction [6]. The choice of emotionally supportive networks in
farming administration varies, including water systems, the board, and preparation for administration tasks.
Furthermore, the authors proposed a fluffy choice emotionally supportive network for the water system
executives, as the framework remembers spatial area information and yield qualities in terms of harvest
development stages, establishing date and water prerequisites, precipitation, temperature, as well as soil
attributes and water holding limit [7]. It likewise incorporates a derivation framework that decides water
system timing to keep up with soil dampness inside as far as possible; this framework has positive effects
on water use productivity and the nature of harvest yield [8]. Because of the significance of depending on
geospatial information by utilizing spatial geographic data frameworks to work on agricultural
administration, using man-made reasoning to execute the dynamic, emotionally supportive network.
VineScout has fostered a Graphical UI (GUI) for horticultural DSS [9]. This framework can be introduced
to the Robot framework to accomplish a few capacities in the homestead; the GUI framework incorporates
a few geospatial information-based. SDSS for agrarian applications is intricate; it requires information from
different multidisciplinary regions, like harvest agronomy, PC equipment and programming, arithmetic,
and insights [10]. For instance, to comprehend crop development, it is crucial to realize what number of
factors influence crop development and how every factor affects crop development. Each harvest requires
an alternate ideal incentive for development [11].

3 | Proposed Work

3.1 | Agricultural Sensors

Various detecting advances are utilized in accuracy agribusiness, giving information that helps ranchers

screen and upgrade crops, as well as adjust to changing ecological variables.
3.1.1 | Location sensors

Area Sensors use signals from GPS satellites to decide scope, longitude, and elevation to inside feet. Three
satellites are expected to locate a position. Exact situating is the foundation of accuracy farming [12].

3.1.2 | Electrochemical sensors
It produces vital data expected in accurate horticulture: pH and soil supplement levels. Sensor anodes work

by distinguishing explicit particles in the dirt. Currently, sensors mounted to uniquely planned "sleds" help

accumulate, cycle, and guide soil substance information [13].
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Fig. 1. Electrochemical sensor.
3.1.3 | Mechanical sensors

Measure soil compaction or "mechanical obstruction." The sensors utilize a test that enters the dirt and
recotrds resistive powers through burden cells or strain checks [14]. A comparable type of this innovation

is involved on huge farm vehicles to anticipate pulling prerequisites for ground connecting with
hardware [15].

Fig. 2. Mechanical sensor.
3.1.4 | Optical sensors

Utilize light to gauge soil properties. The sensors measure various frequencies of light reflectance in
close infrared, mid-infrared, and captivated light ranges. Sensors like robots or satellites can be put on
vehicles or airborne stages [16]. Soil reflectance and plant shading information are only two factors from
optical sensors that can be totaled and handled. Optical sensors have been created to decide the dirt's
mud, natural matter, and dampness content [17].
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Fig. 3. Optical sensor.
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3.2 | Sensor Output Applied

Detecting innovations gives significant information to be handled and carried out to advance harvest yield
while limiting ecological impacts [18]. The following are a couple of ways accuracy cultivating exploits this
information:

1. Yield monitoring frameworks are put on crop-rearing vehicles like consolidators and corn gatherers.
They give a harvest weight yield by time, distance, or GPS area estimated and recorded to inside 30cm
[19].

II.  Yield mapping utilizes spatial direction information from GPS sensors mounted on collecting hardware.
Yield observing information is joined with the directions for yield maps [20].

III.  Variable rate, Fertilizer application instruments, yield maps, and maybe optical overviews of still up in
the air by shading to control granular, fluid, and vaporous compost materials. Variable rate regulators
can be physically or naturally controlled utilizing an onboard PC directed by a genuine GPS area [21].

IV. Weed mapping at present uses administrator understanding and contribution to create maps by rapidly
denoting the area with a GPS collector and data logger. The weed events can then be covered with yield
maps, manure guides, and shower maps. As visual acknowledgment frameworks improve, the manual
passage will be supplanted via mechanized visual frameworks mounted to working gear [22].

V. Variable spraying regulators turn herbicide shower blasts on and off and modify the sum [and mix] of
the splash applied. When weed areas are recognized and planned, the volume and blend of the shower
are not entirely settled [23].

V1. Geography and boundaries can be recorded utilizing high-accuracy GPS, which takes into account an
extremely exact geological portrayal of any field. These accuracy maps are valuable when deciphering
yield guides and weed maps. Field limits, existing streets, and wetlands can be precisely situated to help
arrange ranch.

VII. Saltiness mapping is finished with a saltiness meter on a sled towed across fields impacted by saltiness.
Saltiness planning deciphers rising issues and changes in saltiness after some time.

VIII. Direction systems can precisely situate a moving vehicle within 30cm or less using GPS. Direction

frameworks swap traditional gear for splashing or cultivating. Independent vehicles are currently a work

in progress and will probably be utilized.
3.3 | Smartphone Tools

The smartphone alone has several tools that can be adapted to farming applications. For instance, crop
and soil observations can be logged as snapped pictures, pinpoint locations, soil colors, water, plant leaves,

and light properties.
3.3.1 | Cell phone apps

Numerous cell phone applications have started to join the IoT standards, information conglomeration,
and practical handling to raise to-date significant data to little ranchers in regards to cultivating, weeding,
treating, and watering. These applications assemble information from handheld, far-off, and weather
condition stations, making top-to-bottom investigations and significant suggestions. A few applications
have been grown explicitly focusing on the limited-scale rancher:

I.  Illness detection and diagnosis: photos taken of suspect plants can be sent to specialists for investigation.
II.  Compost calculator: soil sensors and leaf tone can figure out what supplements are required.
III.  Soil study: capturing soil pictures and pH and synthetic information from sensors permits ranchers to
screen and conform to changing soil conditions.
IV.  Water study: determining the leaf area index from photographs and splendor logging can assist ranchers
with deciding on water needs.
V. Crop harvest readiness: camera photographs with UV and white lights precisely foresee readiness.



The little ranchet's personal satisfaction can observably move along whenever specific applications
further develop ranch usefulness by breaking down soil, yield, weed, and nuisance factors, as well as
proposition significant input for rural choices.

4 | Conclusion

Accuracy farming has developed to satisfy the expanding overall need for food utilizing advances that
simplify it and make it less expensive to gather and apply information, adjust to changing ecological
circumstances, and use assets most proficiently. Albeit enormous ranches have been quick to embrace
these innovations, more modest homesteads are presently ready to benefit, too, utilizing devices
incorporated into advanced mobile phones, essential applications, and more modest estimated hardware.
Additionally, these innovations add to arrangements stretching out past ranches, including
contamination, an Earth-wide temperature boost, and protection. Future advancements in accuracy
horticulture will probably incorporate expanded independent ranch vehicle use and further develop
remote information transmission and obtaining from more astute, more modest Unmanned Aerial
Vehicles (UAVs) and Unmanned Ground Vehicles (UGVs). As well as observing yield and soil
conditions, these more modest vehicles can screen the situation with ranch hardware, permitting
ranchers to further develop machine overhauling and upkeep. Generally, process enhancements learned
in the modern assembling field will keep tracking their direction into horticulture.
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