
How to Cite: 

Lakshmi, G. J., Hilmi, S. A. N., & Obaid, A. J. (2022). Artificial intelligence agriculture 
recommendation model (AIARM). International Journal of Health Sciences, 6(S2), 1782–
1808. https://doi.org/10.53730/ijhs.v6nS2.5370  

 

 

 
International Journal of Health Sciences ISSN 2550-6978 E-ISSN 2550-696X © 2022. 

Manuscript submitted: 27 Jan 2022, Manuscript revised: 18 Feb 2022, Accepted for publication: 09 March 2022 

1782 

Artificial intelligence agriculture 
recommendation model (AIARM) 
 
 

G. Jaya Lakshmi 

Department of Information Technology, V R Siddhartha Engineering College 

Vijayawada, Andhra Pradesh, India 

Email: jaya1123@vrsiddahrtha.ac.in  

 
Shams Amer Najy Hilmi 

Engineering Building and construction technology, Al Esraa University College, 

Iraq 

Email: shams@esraa.edu.iq  

 
Ahmed J. Obaid 

Faculty of Computer Science and Mathematics, University of Kufa, Iraq 

Email: ahmedj.aljanaby@uokufa.edu.iq  

 

 

Abstract---Agricultural production is extremely important to the 
global economy. Agribusiness not only provides food and raw 

materials, but also provides employment opportunities to a large 

portion of the population.Increased agricultural production and per-

capita income in rural areas, combined with industrialization and 

urbanization, resulting in increased demand for industrial 
goods.According to a analysis conducted by the Food and Agriculture 

Organization, the world's population is projected to increase by 

another two billion people by 2050, while cropland is only expected to 

increase by 5%. As a result, to increase agricultural productivity, 

smart and capable farming approaches are needed. Agriculture land 

suitability appraisement is a required tools for agriculture 
advancement. The fast growth of wireless networks has resulted in the 

development of low-cost Internet of Things (IoT) devices that are 

favored as a useful methodology for agricultural autonomy and 

decision making. The proposed model, called the Artificial Intelligence 

Agriculture Recommendation Model (AIARM), incorporates sensory 
networks and artificial intelligence programs like neural networks and 

multi-layer perceptron to determine crop readiness, crop prediction, 

and fertilizer recommendations. Instead of a binary split, the proposed 

system divides agricultural land into four categories of decisions, 

which are fair, appropriate, fairly equitable, and not appropriate to 

guide farmers accurately. Best suitable crop and fertilizer is predicted 
for the classified land. The accomplishment of the MLP-based 
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multiclass classification appraoch will be collated with neural 

networks to deliver better results. 

 

Keywords---agricultural data, land suitability, usage sensors, multi-
layer perceptron, sensor statistics agriculture, smart agriculture. 

 

 

Introduction  

 

Agriculture was one of humankind's most pressing issues, since agriculture 
produces the majority of the world's food.Many people still go hungry in some 

countries due to a lack of food. Hunger, in particular, resulted in the chronic 

malnutrition of more than 800 million [1] people around the world. More 

importantly, more than 10 million people every year as a result of hunger.As 

indicated by the United States Department of Agriculture (USDA), there would be 
a 20% decrease in worldwide food creation and a 10% extended expansion in  the 

total populace by 2050.Therefore, the interest for food is required to increment in 

the scope of 59% to 98%.[2].Population growth, agricultural mechanics, and 

precision farming shown in Fig1 would all add to the stress on the agricultural 

sector. Precision farming [3] is the start of a new era in this industry. Crop 

inflammation, repository management, pesticide control, roach handling, 
inaccuracies in pollination, lack of irrigation, and soil and plant nutrient control 

are only a few of the issues it faces.Weed control is a type of pest control that 

prevents weeds from growing. Precision farming is hampered by plant diseases, 

which is one of the most serious quality issues. Crop producers' earnings will be 

decreased as a result of it. A soil with a high nutrient value is needed for proper 
plant growth with adequate nutrition and minerals.The significant supplements 

are nitrogen, phosphorus, potassium, calcium, sulfur, magnesium. Another 

significant field in future cultivating is fertilization. Appropriate fertilizer to 

growing crops allows farmers to construct divide applications. All these exactness 

cultivating difficulties can deal with the assistance of counterfeit insight 

highlights. 
 

 
Fig1: Precision farming life cycle. 
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Internet of Things (IoT) alludes to a great many actual gadgets associated over the 

globe to gather and share data. Internet of Things is an application territory that 

consolidates different advances (programming) and gadgets (equipment). 

"Internet" is the extensive network that helps in correspondence and by the 

expression [4]. "Things" implies a mix of sensors, registering gadgets, advanced 
cells, radio recurrence recognizable proof (RFID) and so forth. Wireless sensor 

network (WSN) is a well-known innovation that plays an important function in 

precision farming [35]. It includes of a few minor hubs that are tethered to one 

another employing remote organizations to monitor an objective area and gather 

application specific data from a few hubs. The sensor contact is made simpler by 

the organization's administrations. WSN[5] may be categorized as either organized 
or unstructured. Overall a WSN hub shown in Fig2 comprises of six rudimentary 

units, for example, a sensor which changes over the deliberate actual amount into 

an electrical sign, an intensifier for enhancing the sign to the wanted extend so 

the yield can suitably expand the simple to the advanced converter (ADC), the 

ADC changes it over to a computerized signal, the microcontroller faculties the 
varieties in the boundaries and deals with the neighborhood preparing activities 

The microcontroller imparts to end gadgets utilizing correspondence convention. 

RF transmitter - beneficiary unit assists in correspondence among WSN hubs. 

Sensor hubs gather the natural boundaries and soil properties which affect sly 

affect crop efficiency and water system plans. 

 

 
Fig2:WSN Model 

 
Lack of nutrients[6] and adequate environmental conditions are the key causes of 

crop failure and low yield. As a result, the primary reason for this work is to 

provide a solution for agricultural research. For this, machine learning algorithms 

are applied to data generated by the Internet of Things technique.In this work, 

data has been acquired through different IoT sensors like pH sensors and soil 

nutrients sensors. A sensor is a device used to perceive and retort to a specific 
kind of input found in a visible area. As sensors utilize less man power and time, 

these are used widely in real-time applications. The data procured from assorted 

IoT devices could be cached the cloud platforms like ThingSpeak, AWS. 
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The main contributions to this project are as follows: 

 

 A great initiation to help farmers by building an agricultural 
recommendation model. 

 Collection of data from the right sources for better agriculture land 
appropriateness classification, crop prediction with fertilizer suggestion 
and the data collected from IoT sensors are heterogeneous in nature. 

 Multi class classification of soil, crop prediction and fertilizer suggestion 
are other major contributions, as the majority of past works are binary 

classification of soil namely suitable and unsuitable. 

 

MLP:A multilayer perceptron (MLP) is a feed phase in front of the artificial neural 

network (ANN).A multilayerperceptronshown in fig 3consists of at least three 
layers of nodes namely inputlayer, a hidden layer and an output layer. In MLP 

each node is a neuron which uses non-linear activation functions except the 

input layer. Multiple layers and non-linear activation function distinguish MLP 

from linear perceptron. 

 

It is a field that explores how basic models of natural minds can be availed to 
understand difficult computational errands like the perceptive demonstrating 

undertakings found in AI. The objective isn't to construct sensible models of the 

mind, yet relatively to create vigorous calculations and information structures 

that we can apply to demonstrate troublesome concerns.  

 
The amount of neural organizations derives from their capability to get proverbial 

with the portrayal in your preparation information and how to best communicate 

it to the yield variables that necessitate foreseeing. In this scenario neural 

organizations get proverbial with the planning. Numerically, they can fit for 

learning any planning capability and have been confirmed to be a widespread 

speculation calculation.  
 

The discerning capability of neural organizations initiates from the progressive or 

multifaceted structure of the organizations. The processed data structure can 

select highlights at different scales or goals in addition to join them into higher 

request highlights. 
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Fig3:Multi-layer perceptron with 1 hidden layer 

 
RELU: Rectified linear unit is an activation function. This activation function 

returns the output normally if the input is positive; if the input is negative it will 

return 0 as output. ReLU is mostly used activation function now a day. 

 

f(x) = 0 for x < 0 

 
f(x) = x for x ≥ 0 

 

Applications 

 

IoT greatly affects advancing the creation. In shrewd agribusiness, a framework is 
created by utilizing sensors similar to dampness, temperature, dampness as well 

as water level utilizing to screen the yields furthermore to mechanize the water 

scheme framework. Also, Ranchers can watch their areas from anyplace 

progressively. IoT-based brilliant cultivating is amazingly productive when 

contrasted with the customary cultivating strategies like manual plowing, 

planting. 
 

1. Water the executive’s issues legitimate administration of water is the essential 

necessitate in cultivating. Farming devours around 70% of worldwide new water. 

The water system arrangement of the nation has been ruined by unreasonable 

water use and spontaneous water the board techniques. On the off chance that 
savvy water the board framework is utilized, at that point the farming 

development of the nation can be considerably enhanced.  

 

2. Absence of soil information the subsequent serious issue for Indian ranchers is 

the absence of information on their dirt. The soil arrangement is changing step by 
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step because of various climate conditions and other outside variables and 

ranchers consistently face issues like distinguishing proof of the yield that best 

suits their dirt.  

 
3. Plant Malady Recognition Opportune Recognition of plant malady is a 

significant test in agrarian space. Manual identification of plant infections by 

specialists is exorbitant and tedious. In addition, it may likewise be postponed to 

a degree where harm can be longer be turned around. In this way, programmed 

discovery is essential. IoT-based advancements can assume a pivotal part in this 

aspect of brilliant agribusiness.  
 

4. Supplements inadequacy location Creepy crawlies or illnesses are other 

expected hindrances for plant development and can essentially influence crop 

results. In some cases, the foundation of these issues may lie in supplement 

insufficiency or abundance of any one supplement. Plants need a blend of 
supplements to stay solid. Plant supplements incorporate nitrogen, potassium, 

phosphorus, calcium, sulfur and magnesium, notwithstanding a couple of others. 

Evaluation of supplement prerequisites by the dirt and yield can be viably 

achieved with the assistance of IoT gadgets.  

 

5. Distinguishing nitrate intensity in surface and ground water nitrates are the 
poisons, which are initiate in natural products, vegetables and particularly water. 

Expanded degrees of nitrate can reason numerous infections in people just as 

plants. So as to dispose of this, a keen nitrate sensor can be used to screen the 

measure of nitrate here in surface and groundwater. 

 
Literature Survey 

 

a. Internet of Things in Agriculture: 

Each day objects are fitted with microcontrollers as well as communication 

devices in the Internet of Things (IoT) era, enabling them to work together 

to help us develop our environment.An exploratory examination is 
completed between IoT gadgets with energy reaping abilities that 

utilization three remote innovations: IEEE 802.11 g (WiFi2.4 GHz), IEEE 

802.15.4 (Zigbee) show in fig4, and Long Range Wireless Area Network 

(LoRaWAN)[7,9,11] shown in fig5, for horticultural monitoring. Four tests 

were led to inspect the presentation of every innovation under various 
environmental conditions. As per the outcomes, LoRaWAN is the ideal 

remote innovation to be utilized in an agrarian checking framework, when 

the force utilization and the organization lifetime are a need. 
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Fig4: Zigbee 

 

 
Fig 5: LoRaWAN 

 

In light of local thickness, relative distance, and remaining energy, an Improved-

Adaptive Ranking dependent Energy-productive Opportunistic Routing 

convention (I-AREOR) [8] was developed. Significant challenges for improving 

energy efficiency include principal hub passing (FND), half hub demise (HND), 

and last hub demise (LND).By allowing for the territorial thickness, relative size, 
and remaining energy of the sensor hubs, the proposed method provides a 

response for expanding the hour of FND. For each round, the I-AREOR 

convention considers the energy boundaries based on the powerful limit.When 

comparing the I-AREOR bunching strategy with other calculations, the results 

illustrate that the I-AREOR bunching strategy is additional effective in amplifying 
the company’s era. 

 

A viticulture system for precision has developed a framework that uses IoT 

devices for continuous monitoring. The various components of the system have 

been updated as required, and the interconnection between them has been 

designed (LoRaWAN) shown in Fig 5, to reduce energy consumption [11]. Remote 
sensor hubs gather data in the field, such as soil moisture and temperature, and 

send it to a central station.A drone flies into the zone if the conditions are 

conducive to infection or vermin. When the robot becomes irrational, photographs 
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are taken, and it returns to the base station for further training. Experimentation 

in a realistic environment is used to assess the framework's achievability. 

 

An IoT routing protocol based on clusters that is both effective and scalable. The 
protocol aims to make networks last longer and be more stable. The paper 

introduces Modified-Percentage LEACH [12,13] Protocol show in fig 6, a new 

routing scheme based on the current Percentage LEACH Protocol. Reduced 

contact between Cluster Heads (CHs) and the sink reduces the amount of energy 

wasted.As a result, sensor nodes in IoT communication networks have a longer 

lifespan. It is accomplished by implementing a threshold calculation on each CH, 
which serves as a primary criterion for CH election and selection. The protocol 

also considers the node's distance from the sink. This procedure assists in 

reducing energy waste, resulting in increased lifespan and throughput.When the 

depicted protocol is compared to its parent protocol, simulation results show that 

the depicted protocol has a higher throughput and outperforms its parent 
protocol. 

 

 
Fig6:LEACH Network Topology 

 

A modern Whisper Southbound(WSB) protocol that is accessible via a REST API 

and is ultimately imposed in the 6TiSCH networks via the Whisper controller at 

the 6LBRs [14] To boost network control,Whisper primitives (for example, a 

"made" DIO to alter a node's subsequently hop) can also be provided during 
Whisper nodes, which are unique wireless nodes deliberately located in the 

network to complement the monitor and control competences. 

 

The combination of IoT and distributed computing creates a new worldview 

known as Cloud of Things (CoT) [15]. IoT objects are spread out from sensors to 

all front-end item on the Internet in the Cloud of Things. Furthermore, dispersed 
locales, such as savvy homes, savvy manufacturing plants, shrewd areas, and the 

brilliant world, are identified with the overall body. Valid engineering of a 

dedicated city is given based on CoT. With the union of the Cloud stage and the 

Internet of Things, Cloud of Things is needed to boost the capacity for large-scale 

devices' intuitiveness and interoperability in order to aid sharp and clever 
applications. Diverse knowledge and administrations would be correlated with C 

as the number of gadgets grows. 
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Fig7:Cloud of Things 

 
Cognitive computing technologies [16], that combine data produced by associated 

IoT devices with the behavior that these devices take, and are resultant from 

cognitive science and artificial intelligence. In order to address key technological 

challenges, the advancement of cognitive computing is critical.Such as the 

generation of large amounts of sensory data, proficient computing or storage at 

the edge of the CIoT, with the integration of various data resources and forms. 
The CIoT ecosystem, on the other hand, must upgrade to keep up with modern 

computing and communication paradigms by engrossing new capabilities such as 

deep learning, the CIoT sensing structure, data analytics, and cognition in order 

to provide human-like intellect. 

 
To progress the proficiency and welfare of creation and the administrative of 

current agribusiness, issues, like the eminence and security [17] of rural items 

and the contagion of climate from rural movements, ought to be disentangled. In 

observation of the new age of data advance (IT), a coordinated structure 

framework stage fusing Internet of Things (IoT), distributed computing, 

information mining and dissimilar advancements are researched and an 
additional proposition for its relevance in the field of existing agribusiness is 

advertised. The tentative structure and imitation configuration propose that the 

fundamental fundamentals of the observing arrangement of the IoT for 

horticulture can be outlined out. Furthermore, the progressions got from 

incorporating various innovations assume a significant part in retreating the 
outlay of framework improvement and assurance its unwavering quality just as 

protection. 

 

Internet of Things (IoT) gives an assorted stage to robotize things where brilliant 

agribusiness is perhaps the most encouraging idea in the area of Internet of 

Agriculture Things (IoAT)[18].Due to the prerequisites of really handling control 
for calculations and expectations, the idea of Cloud-based keen horticulture is 

projected for autonomic frameworks. This is the place wherever advanced 

development and advance assist with improving personal satisfaction nearby 

urbanization extension. For the incorporation of cloud in savvy farming, the 
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framework is appeared to have security and protection confront, and most 

essentially, the distinguishing proof of pernicious and traded off hubs alongside a 

safe diffusion of data between sensors, cloud, and base station (BS). The ID of 

pernicious and bargained hub amongst soil sensors speaking with the BS is an 
outstanding test in the BS to cloud interchanges. One of the solutions proposed is 

the trust management mechanism, which is a lightweight method for identifying 

these nodes.A novel trust management system that utilizes trust parameters to 

distinguish malicious and compromised nodes.The trust mechanism is an event-

driven process that calculates trust based on a pre-defined time interval and 

builds an absolute trust degree using the previous trust degree. The framework 
also uses different approaches to establish the level of trust between a BS and 

cloud service contributors. 

 

The FDTM-IoT[19] is a multi-fuzzy, complex, and hierarchical trust model. 

Contextual knowledge (CI), quality of service (QoS), and quality of peer-to-peer 
communication are the three main dimensions of this model (QPC). Each 

dimension has its own set of parameters or sub-dimensions.As an objective 

feature, FDTM-IoT is incorporated into RPL (FDTM-RPL). To deal with attacks, 

FDTM-RPL employs confidence. Fuzzy reasoning has been used in confidence 

calculations in the proposed method to account for ambiguity as one of the most 

significant inherent characteristics of trust.FDTMRPL performance has been 
compared to standard RPL processes in a variety of contexts (including scale-to-

large numbers, cellular locations, and various transmission and attack 

rates).When it comes to detecting threats, FDTM-RPL excels. It also increases 

network efficiency across a range of metrics, such as end-to-end latency and 

packet loss rates. 
 

b. Machine Learning, Deep learning with the Internet of Things in 

Agriculture: 

Deep Learning Framework is used to conduct deep CNN training with data 

obtained from IoT sensors such as Humidity sensor, Soil moisture sensor, 

Temperature sensor, and CO2 sensor using DNN for Hydroponic system[20] 
creation (numerous input parameters). Correlation between two 

calculations, on farming data in order to render agrarian forecasts. DNN has 

an accuracy of 88 percent. CNN is 96.3 percent profound. 

IoT, Remote Interchanges, AI and Man-made brainpower, and Profound 

Learning were among the numerous mechanization techniques discussed. 
For land reasonableness expectation, construction approaches such as 

Fluffy justification are used. For remote businesses, ZigBee is used. To 

discern the dirt dampness, deep learning calculations such as ANN were 

used. Sensors such as the Humidity sensor are used to collect data.For 

remote organizations, ZigBee is used. Intensive education Calculations such 

as ANN [21] may be used to determine the dampness of the soil. IoT sensors 
such as humidity sensors, soil moisture sensors, temperature sensors, and 

others collect data. Natural gas monitor, CO2sensor (MQ4, MQ7). This 

proposal outlined a strategy to create a framework using IoT and machine 

learning to automate conventional farming practices. 

The Cuckoo Search Method [22] was devised to allow for the allocation of 
water for cultivation under any circumstances. Temperature, turbidity, pH, 

and moisture sensors are used to collect data. Information from ThingSpeak 
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is processed by Cuckoo Search Calculation, allowing for the selection of 

appropriate harvests for a given soil. 

An all-encompassing IoT/artificial intelligence stage that covers all areas 

within an SSA setting (Smart Feasible Farming) [23] to perform tasks such 

as managing information streams, segment integration, and rational 
capability, among others. IoT sensors such as humidity sensors, soil 

moisture sensors, temperature sensors, and CO2 sensors are used to collect 

data. Forum for artificial intelligence and the Internet of Things. IoT sensors 

like humidity sensors, soil moisture sensors, temperature sensors, as well 

as CO2 sensors are used to collect data. For SSA, an artificial 

intelligence/IoT framework will be used to identify issues that arise as a 
result of the farming cycle's fragmentation. 

 

Determining motor which is fundamental for an IoT-enabled ice expectation [24] 

system has been made, which amasses characteristic data to expect ice events 

using AI techniques. Assumption capacity defeats current recommendation with 
respect to affectability, precision and F1 appeared. Specifically, the use of SMOTE 

[32] shown in Fig-8 during the readiness stage has exhibited an improved 

execution to the extent of survey in both RF and Logistic Regression models. In 

express pertinent cases, the joining of neighbor information helps with improving 

the exactness or audit of the assessed gathering model were taken note. On the 

other hand, backslide models have fewer missteps by including neighbor 
information. In these cases, including the spatial associations, there is an 

ensuing improvement in model execution. 

 

 
Fig8:Synthetic Minority Oversampling Technique (SMOTE) 

 

A approach for granular disease detection in the scheme using a 

multidimensional attribute recompense residual neural network (MDFC–ResNet) 
[25]. MDFC–ResNet recognizes from three dimensions: organisms, granular 

disease, and fine-grained disease, and sets up a reward layer that fuses 

multidimensional identification outcomes using a compensation algorithm. 

Experiments have shown that the MDFC–ResNe system works. Observations 

show that the MDFC–ResNet neural network has a enhanced recognition impact 
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than other common deep learning models and is more informative in actual 

agricultural manufacture activities. 

 

On tomato growing stages, an IoT device with a bot notification. 
ShinchiAgriGreen, a tomato greenhouse in Fukushima, Japan, provided the 

dataset. The deep learning model was trained and tested to detect the fruit 

proposal zone. The identified regions were then categorized into six stages of fruit 

development using the visible wavelength as a function in SVM [26] classification 

with a weight accuracy of 91.5%. A variety of representative deep reinforcement 

learning models [27] were presented, each with a wide range of applications. 
Finally, the open challenges of deep reinforcement learning in smart agriculture 

IoT systems were addressed, as well as the possible applications of this 

technology. 

 

Predicting the best crop for the next crop rotation and enhancing the field's 
irrigation system [33] by selective irrigation are the two main approaches taken. 

Monitoring the field on a regular basis achieves the above objective. Collecting 

data on the field's soil parameters is part of the monitoring process. To collect 

these data and have a hive mind, a wireless sensor network (WSN) is developed.A 

wireless sensor network (WSN) is set up to capture these data and store them in 

the cloud on a sporadic basis. The analytics are built on top of the data that has 
been uploaded. Long Short Term Memory (LSTM) [28] networks were discovered to 

be the best algorithm through testing. 

 

For crop productivity and drought prediction, an smart structure based on a 

combination of a wrapper attribute selection type and PART [29] classification 
method is proposed. The suggested approach is estimated using five datasets. In 

contrast to existing methods, the results showed that the proposed scheme is 

stable, reliable, and particular in classifying and predicting crop productivity and 

drought.In contrast to existing techniques, the results showed that the proposed 

approach is stable, reliable, and precise in classifying and predicting crop yield 

and drought. According to the findings, the proposed approach is the most 
effective in predicting drought and crop productivity for Bajra, Soybean, Jowar, 

and Sugarcane.When compared to current supreme standard algorithms, the 

WPART approach achieves the highest accuracy, with results of 92.51 percent, 

96.77 percent, 98.04 percent, 96.12 percent, and 98.15 percent for the five 

datasets for drought classification and crop productivity, respectively. In terms of 
precision, sensitivity, and F- Score, the projected method outperforms current 

algorithms 

 

An IoT and machine learning-based solution to keep soil moisture levels optimal 

for crop growth for the next 24 hours, regardless of weather conditions.A smart 

irrigation system will be included in the solution [30], which will aid in proper 
water management and crop recommendations based on historical soil condition 

data. This plan will also include the amounts of minerals that will be needed for 

soil amendment. The most widely recognized issue for these harvests is the 

assault of the codling moth, which is a risky parasite for apples. IoT detecting 

gadgets would these days be able to run close to sensor ML calculations, hence 
giving not just the chance of gathering information over wide inclusion yet in any 

event, highlighting quick information investigation and oddity identification. Close 
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to sensor neural organization calculations can naturally distinguish the codling 

moth: the framework breaks a photo of the capture, preprocesses it, crops each 

creepy crawly for order, and in the long run propels a notice to the rancher if any 

codling moth is recognized.The function is created on a dull stage controlled by a 

sun oriented board of a couple of hundred square centimeters, understanding an 
power self-ruling framework fit for working unattended continuously over low 

force wide territory organizations. A canny division of this IoT arrangement is the 

low strength stage for an AI computation utilized for IoT rapid prototyping. The 

equipment depends on the Raspberry Pi3 board and the Intel Movidius Neural 

Compute Stick [31]. 

 
Automated Aerial Vehicles are getting increasingly more main stream to fulfill the 

needs of expanding populace and horticulture. Robots furnished with suitable 

cameras, sensors [34] and incorporating segments will help in accomplishing 

simple, effective, accurate agriculture. The proposed arrangements identified with 

these robots, whenever coordinated with different Machine Learning and Internet 
of Things ideas, can assist in expanding the extent of additional improvement. 

Here, the connected work in this area has been featured alongside proposed 

arrangements that preserve be incorporated into the robot utilizing Raspberry Pi 3 

B component. 

 

Proposed System: Artificial Intelligence Agriculture Recommendation Model 
(Aiarm) 

 

• To develop a system which is an amalgamation of WSN and Artificial 

Intelligence (neural networks and Multi-Layer Perceptron (MLP)) to 
appraise agriculture land suitability, Crop prognosticating and Fertilizer 

suggestion.  

• This model will assist the agriculturists to evaluate the arable land in 

conditions of four decisive classes, specifically more suitable, suitable, 
reasonably suitable, and unsuitable.  

• The appraisement is made formulated based on the input congregated 

from the different sensor devices, which are utilized for training the model 

using MLP with four hidden layers for multiclass classification of land 
felicitousness, crop propriety and fertilizer inklingas to ameliorate the crop 

productiveness for sustainable agriculture development. 
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Fig 9:System Architecture Diagram 

 

From Fig-9, it is clearly mentioned that the data is collected from farm land with 

the help of IoT sensors and are stored in the cloud, the data that is stored in the 
cloud is retrieved and pre processed before it is set to the model for processing.   

 

Sensor unit: It is a collection of different IoT sensors like pH sensor, soil nutrient 

sensors such as (potassium, magnesium, manganese, calcium, boron, 

phosphorous, nitrogen, sulphur), these sensors are installed in the lands from 

where the data to be collected from. 
RaspberryPi processor: The Raspberry Pi is an simple, charge card measured PC 

that joins to a PC screen or TV, and utilizations a normal console in addition to 

mouse. It is a competent modest gadget that authorizes individuals, everything 

being equal, to explore processing, and to outline out how to program in dialects 

like Scratch moreover Python. 
Cloud:There are many cloud storages like ThingSpeak, Amazon web services are 

available to store the data, especially sensors data.  

Sensor-based information assortment requires three fundamental advances: 

information procurement, information correspondence, and information 

preparing. For gathering the different boundary esteems concerning the 

properties of soil reasonable for horticulture advancement, different sensors are 
utilized. The information procurement is made utilizing different sensor gadgets, 

for example, pHsensor, Soil Supplements sensor (phosphorus, calcium, sulfate, 

nitrogen, boron, manganese, potassium). 
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The Raspberry Pi 3 framework is utilized here to deal with contributions from 

numerous sensors and the information are sent to a cloud for capacity, since it 

has the majority remarkable computer processor similarly. A Wi-Fi office is 

additionally accessible and is utilized to move the information from the distant 

agribusiness land. For the better treatment of information, the information is sent 
additional to the cloud with the assistance of the web. The cloud office utilized 

here is Amazon Web Services (AWS), and the put away information is utilized for 

AI with the end goal of investigation. The information is gotten to on the nearby 

mechanism through a cloud office. The calculation is created in the mechanism 

and it is tried on the gathered information to check the precision of the outcomes 

got.        
 

The Raspberry Pi regulator is utilized to gather the information from different 

sensors for a testing time of single day. At that point the normal estimations of 

different sensors are enthused to the AWS Cloud Organization with the assistance 

of the Web. From the AWS, the information is gotten to by the proposed model, 
which is created in the framework for standardization and preparing purposes. In 

this manner, the information got from different sensors for a half year are 

measured for the improvement of the sensor-driven simulated intelligence 

representation. 

 

The sort of dataset procured from the sensors is mathematical qualities. In view of 
the qualities got from the sensor, appropriateness territory esteems (got from 

specialists) are relegated to the boundaries measured for the land reasonableness 

representation. For instance, the pH esteem collections from 6-7 for most suitable 

land conditions, 7-8 for suitable land conditions, 4-6 for moderately land 

conditions, and under 4 and above 8 for the truly negative land situation. The 
saltiness esteem for the good land condition is <2, 2–4 for fewer positive land 

circumstances, 8–12 for negative land circumstances, and more noteworthy than 

12 for the truly troublesome condition. The examining time of information 

obtaining is individual day. The normal someday information acquired from 

different sensors is put away in the cloud network as a major aspect of the 

preprocessing of the information.  
 

The learning scheme improvement is explained in the computation part known 

underneath. The built model will be reviewed with inputs got after all 

advancement interludes, and suitably, examination results will be given. Different 

classes are measured here for land sensibility evaluation as by and large suitable 
(class 1), sensible (class 2), fairly proper (class 3), and prohibited (class 4). 

Computation 1 presented at this point explains the methods related to taking care 

of the accumulated data from the diverse sensors. Since the dimension of the 

data is extremely elevated in size, it is critical to manage the data with the 

computation that is good for dealing with the typical size of the data. That is the 

clarification of why a neural association model  is considered here for dealing with 
the data. The computation presented now is moreover elucidated underneath. 

Man-made mental aptitude Model structure is given in the computation. Getting 

ready for the neural associations relies on the association geology, changes of 

burdens, and activation limits [40, 41].  
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The association topography describes the association strategy alongside its 

interfacing associations and centers. In neural organizations, learning suggests 

the route toward changing heaps of neural relationships amongst the neurons of 

the precise association. Commencement limits are additional undertakings 
functional over the commitment to accomplish the particular yield. In the 

proposed work, a controlled learning-based neural association is grasped where 

the learning cycle is poor. The data vector is offered to the association model and 

gets a yield vector, which is then diverged from the ideal or objective vector. A 

misstep signal is made in case of an assortment existing amid the genuine and 

the ideal yield vector. Dependent upon the bungle signal the heaps are balanced 
until the ideal and the genuine yield matches. Neural associations can be 

specifically portrayed as staggering adaptable designing, which can change its 

inward organization dependent upon the information experiencing them. 

 

Description of Algorithms 
 

MLP Algorithm 

 

1:  Launch weights (w) for arbitrary numbers, Bias (b) and reading level (α) 

2: While (stopping criterion not met) do 

3: For each training outline (xi, yi) do 
4: Procedure the input forward: 

5: Activate every input: xi = si, i € 1 to n 

6: Net input:yi = b+∑ 𝑥𝑖. 𝑤𝑖𝑛
𝑖=1  

7: when b = bias, n = number of neurons, y-actual output, t-paid output 

8: Final output with the subsequent activation function: 

 

9: fyin ={

1 𝑖𝑓𝑌𝑖𝑛 > ᶿ

0 𝑖𝑓 − ᶿ ≤ 𝑌𝑖𝑛 ≤ ᶿ

−1 𝑖𝑓𝑌𝑖𝑛 < ᶿ

 

 
10: Amend weight and bias: 

11:          if y ≠ t, 

12:         wi (new) = wi(old)+ α txi 

13:         b(new) = b(old)+ α t 

14: if y = t, 

15: wi(new) = wi(old) 
16: b(new) = b(old) 

17: Calculating the mean gradient: 

18: Gradient calculation of each error with respect to wi 

 

19: E(w) = 
1

2
∑𝑖 ∑ ( 𝑡𝑖

𝑘– 𝑦𝑖
𝑘)𝑘∈𝑦

2 

 

20: where tik, yik are the target and the real output at the ith input instance 

21: end 

22: Calculation advances to the hidden layer 

23: end 
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ANN Algorithm 

 

1: Launch weights (w) for arbitrary numbers, Bias (b) and reading level (α) 

2: While (stopping criterion not met) do 

3: For every training pattern (xi, yi) do 
4: Progress the input forward: 

5: Stimulate each input: xi = si, i € 1 to n 

6: Net input:yi = b+∑ 𝑥𝑖. 𝑤𝑖𝑛
𝑖=1  

7: when b = bias, n = number of neurons, y-actual output, t-paid output8: Final 

yield with the following activation function: 

9: fyin =
𝑥

1+𝑒𝑥 

10: Calculation progress to the hidden layer 
11: end 

 

Description of datasets and Tools  

 

The dataset for this experiment is a public dataset available at: 

https://www.kaggle.com/surabhiremix/soilset mentioned in one of the 
journals 

 

The data used for this trialing are accumulated from the diverse towns of Kerala, 

India. Honestly from farmers, we have shortlisted the various limits that actually 

sway the gathered yield. This grouping of the dataset joins a blend of 

unquestionable air, soil, and groundwater properties. Four conclusion classes are 
measured here for land propriety measurement, specifically by and large sensible 

(class 1), most suitable (class 2), unobtrusively fitting (class 3), and bare land 

(class 4). 

 

The dataset has 46k rows and 19 columns; it is basic to set up the data cleverly 
before preparing the neural organizations (NN) and multilayer perceptron (MLP) 

models. The current true information got from sensors is conveyed non-

consistently, and hereafter, the information cannot be used genuinely in the 

midst of preparing and testing of the NN and MLP models. Thusly, the info 

highlights are standardized, and absolute factors are changed over to numeric 

information all the way through the information name encoder for effective 
preparation. The normalized dataset is then sub-isolated into preparing and 

autonomous test sets in the proportion of 80:20. The outcomes acquired are seen 

in the viewpoint of multiclass grouping, just as for the individual class premise. 

The way toward preparing and testing is rehashed for a uneven number of 

emphases beginning from 50,100, etc, until the intermingling streamlining is met, 
and furthermore for a variable number of neurons and shrouded handling layers 

for every model. 

 

 

 

 
 

 

 

 

https://www.kaggle.com/surabhiremix/soilset
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Table1:Dataset 

 

Farmerna

me 
Village 

p

H 
P B N K Cu EC Fe Zn OC Mn S 

Anjegowdu 
Achub

alu 

6.

1 

1

9 

1.

7 

19

1 

36

6 

2.7

6 

0.1

1 

8.1

5 

2.7

6 

0.3

6 

6.2

3 

6

3 

Maregowd
u 

Achub
alu 

6.
1 

1
9 

1.
7 

19
1 

36
6 

2.7
6 

0.1
1 

8.1
5 

2.7
6 

0.3
6 

6.2
3 

6
3 

Marappa 
Achub

alu 

6.

1 

1

9 

1.

7 

19

1 

36

6 

2.7

6 

0.1

1 

8.1

5 

2.7

6 

0.3

6 

6.2

3 

6

3 

Anjegowdu 
Achub

alu 

6.

1 

1

9 

1.

7 

19

1 

36

6 

2.7

6 

0.1

1 

8.1

5 

2.7

6 

0.3

6 

6.2

3 

6

3 

thipurmara

ppa 

Achub

alu 

6.

3 

3

8 

1.

7 

14

1 

24

9 
3.4 

0.1

1 

28.

8 
3.9 

0.1

5 

15.

6 

4

3 

Sanmugap

pa 

Achub

alu 

6.

3 

3

8 

1.

7 

14

1 

24

9 
3.4 

0.1

1 

28.

8 
3.9 

0.1

5 

15.

6 

4

3 

Madhamm
a 

Achub
alu 

6.
3 

3
8 

1.
7 

19
2 

43
2 

4.5 
0.1
7 

26.
4 

3.6 
0.3
6 

16.
5 

6
3 

muthegow

du 

Achub

alu 

6.

3 

3

8 

1.

7 

19

2 

43

2 
4.5 

0.1

7 

26.

4 
3.6 

0.3

6 

16.

5 

6

3 

sangaiya 
Achub

alu 

6.

3 

3

8 

1.

7 

19

2 

43

2 
4.5 

0.1

7 

26.

4 
3.6 

0.3

6 

16.

5 

6

3 

Kenjan 
Achub

alu 

6.

2 

3

8 

1.

7 

16

4 

24

9 
3.8 

0.1

9 

24.

2 
4.4 

0.2

4 

17.

6 

4

3 

 

 
Results and Discussion 

 

The efficiency (or accuracy) of our machine learning model can be evaluated using 

evaluation metrics. They're an important part of the machine learning model 

development pipeline because they enable us to iterate and improve our model's 

output by observing how it performs. 
 

Precision = true positive/(true positive + false positive) 

 

Recall = true positive/ (true positive + false negative) 

 
F1 Score = 2*(precision * recall) / (precision + recall) 

 

Table2: Performance of Neural Network (NN) and Multi-layer Perceptron 

(fourlayer) for land classification into 4 decisive classes 

 

Performance NN MLP 

Accuracy 0.74 0.76 

Precision 0.6670 0.81, 0.59, 0.78, 1.00 

Recall 0.6424 0.04, 0.23, 0.96, 0.01 
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F1 score 0.7320 0.08, 0.33, 0.86,0.02 

 

Table3: Performance of Neural Network (NN) and Multi-layer Perceptron 
(fourlayer) for crop prediction for classified land 

 

Performance NN MLP 

Accuracy 0.50 0.76 

Precision 0.7374 0.69,0.79,1.0,0.0,1.0 

Recall 0.7162 0.15,0.95,0.01,0.01,0.02 

F1 score 0.4902 0.25,0.86,0.03,0.01,0.03 

 

Table4: Performance of Neural Network (NN) and Multi-layer Perceptron 
(fourlayer) for fertilizer suggestion for crop predicted 

 

Performance NN MLP 

Accuracy 0.51 0.822 

Precision 0.5593 0.94,0.88,0.92,0.91,0.93 

Recall 0.3210 0.90,0.83,0.79,0.80,0.89 

F1 score 0.5273 0.90,0.83,0.83,0.83,0.91 

 

 
Fig10 :Confusion matrix for land classification of MLP 
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Fig11: Confusion matrix for crop prediction of MLP 

 

 
Fig12: Confusion matrix for fertilizer suggestion of MLP 
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Fig13: Loss curve for land classification of MLP Fig14: loss curve for crop 

prediction of MLP 

 

 
Fig15: Loss curve for fertilizer suggestion of MLP 

 

 

 
 

Fig16: Accuracy curve for land classification of NN Fig17: loss curve for land 

classification of NN 

 



 

 

 

1803 

 
Fig18: Accuracy curve for crop prediction of NNFig19: loss curve for crop 

prediction of NN 

 

 
Fig20: Accuracy curve for fertilizer suggestion of NNFig21: loss curve for fertilizer 

suggestion of NN 

 

Discussion 

 
The acquired arrangement results are essentially reliant on various execution 

boundaries. The proposed work accumulates different execution boundaries for 

the assessment and appraisal of NN and MLP for the multi-class characterization 

dataset. The preparation execution for the NN for the projected dataset is 

discovered to be fluctuating for various estimations of Nh, for example, Nh = 100, 

Nh = 100, and Nh = 100. The presentation proportions of the NN model are found 
to improve as the amount of neurons in the shrouded layer Nh increments. With 

the expansion in Nh, the NN is equipped for foreseeing the test information 

speculation with enhanced precision.  

 

In addition, the MSE as well as the RMSE are discovered to be extremely short 
down and diminishing as needs are in every one of the three cases. Further, these 

outcomes in the better union of blunder, prompting potentially appropriate 

knowledge of highlights. The exhibition parameters, like the exactness, 
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accurateness, and others referenced, appears to trail a comparative method. 

Hence, it could be assumed that prescient precision could be a decent assess for 

the dataset. From Table 2, the presentation results got utilizing the MLP with four 

concealed layers are discovered to be far superior to that of NN. Like the NN 

model, the MLP model shows enhanced execution results with the expanding 
number of Nh. Be that as it may, since the quantity of concealed layers has 

expanded the compositional multifaceted nature, the assembly improvement is 

accomplished with fewer emphases when contrasted with the NN. The precision 

and other execution measures are institute to improve as needs be among an 

expansion in the Nh. On watching the presentation proportions of MLP with four 

shrouded layers, the model separately is found to give better outcomes improved 
execution with an expansion in Nh. Nevertheless, when watched for the 

experiment of Nh = 100, MLP with three shrouded layers is found to deliver 

preferable outcomes over the MLP with four concealed layers. Further, this might 

be because of the expansion in building multifaceted nature with an expanded 

number of shrouded layers. Too. on the off chance that the Nh is set to as high as 
100, there may be a high danger of over-fitting the preparation information which 

would prompt horrible showing than those got with Nh estimations of 100 and 

100. Plus, given the current test arrangement, one could moreover achieve 

somewhat various outcomes because of the hidden certainty that the inclinations 

and beginning loads of the neural organizations are resolved arbitrarily. In the 

event that a suitable weight set is fixed at first, one could acquire predominant 
outcomes for comparative settings. This declaration could be embraced by the 

way that the inclination plunge may not for the most part guarantee a close ideal 

weight set towards the finish of the neural organization preparing process. 

 

As per the outcomes, as shown in Table 3,the exhibition of MLP with four 
concealed layers is high contrasted with the presentation of the Neural 

Organization and the MLP with three shrouded layer approaches utilized in a 

portion of the current writing. Consequently, the planned model surveys the 

specified farming area and gives improved outcomes to maintainable horticulture 

improvement contrasted with different methodologies. This model gives a solid 

choice on the reasonableness level of the agribusiness land in four unique 
classes, aiding agriculturists to survey property suitably. Hence, this projected 

model could be utilized as a suggestion representation for land reasonableness to 

progress the harvest creation for supportable agribusiness advancement. 

 

Table5: Comparision of proposed methods with various othe existing approaches 
 

Methods

  

NN MLP Linear  

Regression 

gradient  

boosted 

regression 

Tree 

boosted 

tree 

classifier 

Multilayer 

Perceptron  

Naïve 

Bayes  

Accurac

y 

0.95

1 

0.92

2 

0.95 0.95 0.95 0.995 0.995 

Regression  and  multi-label  
classification 

Multilayer Perceptron,  
Support Vector Machine  

and Random Forest 

0.937 0.938 

Support  Vector  Regression  
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and K mean Clustering 

0.96 

 

 
Fig21:Comparision of proposed methods with various approaches 

 
The sensor network-based proposed models are evaluated with existing methods 

[36,37,38,39].And it is observed that proposed models have on par performance 

with the existing models. On examining the performance measures of MLP and 

NN, the models independently found to offer better results with enhanced 

performance with an enhance in Nh. According to the results attained in Table 5, 
the routine of MLP is high evaluatedd to the routine of the Neural Network and 

with some of the existing literature. 

 

Conclusion 

 

Since horticulture is the foundation of any nation, it is important to guarantee its 
maintainable development throughout the long term. This work has introduced 

land classification, crop expectation for grouped land and compost proposal for 

the harvest anticipated . which would be the most attractive. The information 

gathered through different sensors, taken care of here by means of MLP by means 

of four concealed layers, has guaranteed enhanced effectiveness. A legitimate 
warning framework with exact guidelines would consistently convey better 

outcomes. Along these lines, the exactness score to accuracy score introduced 

portrays the proficiency of this proposed approach, which will guarantee a 

suitable arrangement. Multiclass orders in agribusiness would additionally tweak 

the suggestion framework to control ranchers fittingly. Instead of twofold 

grouping, this one would control the ranchers' correctly. Subsequently, this 
methodology would give ongoing information to guarantee better harvest yield 

profitability. 

 

Future study 

 
Future work around there will consolidate plan and improvement of imaginative 

IoT-driven applications that use progressions like AI additionally, significant 

learning for handling express rustic issues similarly as improve the when all is 

said in done consequence of the green cycle. 
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