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​Abstract​ ​-​ ​Agriculture​ ​is​ ​essential​ ​in​ ​economic​ ​growth​
​and​ ​food​ ​availability,​ ​particularly​ ​in​ ​India,​ ​where​ ​a​
​significant​​percentage​​of​​the​​population​​depends​​on​​farming​
​for​ ​their​ ​livelihoods.​ ​However,​ ​agricultural​ ​communities​
​encounter​ ​various​ ​difficulties,​ ​such​ ​as​ ​climate​ ​variability,​
​irregular​ ​rainfall,​ ​soil​ ​degradation,​ ​water​ ​scarcity,​ ​and​
​fluctuating​​market​​prices.​​Traditional​​crop​​selection​​methods​
​often​ ​depend​ ​on​ ​traditional​ ​knowledge​ ​and​ ​traditional​
​farming​ ​methods,​ ​which​​may​​may​​not​​sufficiently​​consider​
​variations​​in​​environmental​​factors​​and​​market​​demands.​​To​
​overcome​ ​these​ ​limitations,​ ​this​ ​study​ ​introduces​ ​an​
​Artificial​ ​Intelligence​ ​(AI)-based​ ​intelligent​ ​crop​ ​selection​
​system​ ​that​ ​combines​ ​environmental​ ​parameters​ ​and​
​economic​ ​and​ ​market​ ​indicators​ ​to​ ​improve​ ​farming​
​decisions.​

​The​ ​developed​ ​framework​ ​examines​ ​important​
​environmental​ ​variables,​ ​including​ ​soil​ ​nutrient​ ​content,​
​temperature,​ ​humidity,​ ​rainfall,​ ​and​ ​soil​ ​pH,​ ​together​ ​with​
​financial​ ​indicators​ ​such​ ​as​ ​market​ ​demand​ ​for​ ​crops,​
​market​ ​price,​ ​and​ ​expected​ ​economic​ ​returns.​ ​ML-based​
​predictive​ ​techniques,​ ​including​ ​Random​ ​Forest,​ ​Extreme​
​Gradient​ ​Boosting​ ​(XGBoost),​ ​Support​ ​Vector​ ​Machine​
​(SVM),​ ​and​ ​Artificial​ ​Neural​ ​Networks​ ​(ANN),​ ​are​
​developed​ ​and​ ​assessed​ ​for​ ​crop​ ​prediction​ ​and​
​recommendation.​ ​The​ ​system​ ​is​ ​designed​ ​to​ ​determine​
​appropriate​ ​crop​ ​varieties​ ​by​ ​considering​ ​environmental​
​compatibility​ ​and​ ​economic​ ​potential,​ ​providing​ ​farmers​
​with​ ​recommendations​ ​based​ ​on​ ​analytical​​data​​rather​​than​
​relying​ ​solely​ ​on​ ​conventional​ ​crop​ ​selection​ ​techniques.​
​The​ ​experimental​ ​evaluation​ ​compares​ ​the​ ​predictive​
​performance​ ​of​ ​the​ ​implemented​ ​models​ ​and​ ​identifies​ ​an​
​appropriate​​model​​for​​crop​​recommendation.​​By​​integrating​

​environmental​​suitability​​with​​market​​analysis,​​the​​proposed​
​approach​ ​seeks​ ​to​ ​improve​ ​crop​ ​selection,​ ​optimize​
​agricultural​ ​resource​ ​use,​ ​reduce​ ​cultivation​ ​risks,​ ​and​
​improve​ ​farmers'​ ​financial​ ​returns​ ​for​ ​farmers.​ ​The​​system​
​can​ ​also​ ​be​ ​extended​ ​through​ ​Internet​ ​of​ ​Things​ ​(IoT)​
​technologies​ ​and​ ​cloud​ ​computing​ ​to​ ​enable​ ​real-time​
​environmental​ ​monitoring​ ​and​ ​scalable​ ​agricultural​
​applications.​ ​This​ ​approach​ ​contributes​ ​to​ ​precision​
​agriculture​​by​​combining​​machine​​learning-based​​prediction​
​with​ ​environmental​ ​and​ ​economic​ ​analysis​ ​to​ ​promote​
​sustainable​ ​farming​ ​practices​ ​and​ ​informed​ ​agricultural​
​decision-making.​

​I. INTRODUCTION​
​Agriculture​ ​is​ ​crucial​ ​to​ ​the​ ​Indian​ ​economy,​ ​supplying​
​food,​​raw​​materials,​​and​​job​​opportunities​​to​​a​​large​​segment​
​of​ ​the​ ​population.​ ​It​ ​is​ ​a​ ​key​ ​sector​ ​that​ ​sustains​ ​rural​
​livelihoods​ ​and​ ​aids​ ​in​ ​the​ ​nation's​ ​economic​ ​growth.​
​Nonetheless,​ ​various​ ​factors​ ​such​ ​as​ ​climate​ ​change,​
​unpredictable​​rainfall,​​soil​​erosion,​​water​​shortages,​​shifting​
​weather​ ​patterns,​ ​and​ ​market​ ​price​ ​volatility​ ​affect​
​agricultural​ ​productivity.​ ​Farmers​ ​frequently​ ​encounter​
​challenges​ ​in​ ​choosing​ ​the​ ​right​ ​crops,​ ​as​ ​traditional​
​methods​ ​of​ ​crop​ ​selection​ ​rely​ ​heavily​ ​on​ ​personal​
​experience,​ ​historical​ ​practices,​ ​and​ ​seasonal​ ​expectations​
​rather​ ​than​ ​thorough​ ​data​ ​analysis.​ ​Choosing​ ​unsuitable​
​crops​ ​can​ ​lead​ ​to​ ​decreased​ ​productivity,​ ​inefficient​​use​​of​
​resources,​ ​and​ ​financial​ ​setbacks.​ ​The​ ​project​ ​titled​
​"AI-Based​ ​Intelligent​ ​Crop​ ​Selection​ ​Using​ ​Market​ ​and​
​Environmental​ ​Analysis"​ ​seeks​ ​to​ ​create​ ​a​ ​smart​
​decision-support​ ​system​ ​that​ ​suggests​ ​appropriate​ ​crops​​by​
​evaluating​ ​environmental​ ​conditions​ ​alongside​ ​market​
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​factors.​ ​This​ ​system​ ​examines​ ​key​ ​soil​ ​characteristics​ ​like​
​nitrogen,​​phosphorus,​​potassium,​​and​​soil​​pH,​​in​​addition​​to​
​climate​​variables​​such​​as​​temperature,​​humidity,​​and​​rainfall.​
​Furthermore,​ ​it​ ​incorporates​ ​market​ ​data,​ ​including​ ​crop​
​demand,​​current​​market​​prices,​​and​​projected​​profitability,​​to​
​facilitate​​economically​​sound​​crop​​selection.​​Computational​
​learning​ ​techniques,​ ​including​ ​Random​ ​Forest,​ ​Extreme​
​Gradient​ ​Boosting​ ​(XGBoost),​ ​Support​ ​Vector​ ​Machine​
​(SVM),​ ​and​ ​Artificial​ ​Neural​ ​Networks​ ​(ANN),​ ​are​
​applicable​ ​for​ ​examining​ ​the​ ​gathered​ ​data​ ​to​ ​forecast​
​appropriate​ ​crops.​ ​These​ ​models​ ​can​ ​be​ ​assessed​ ​through​
​relevant​ ​performance​ ​metrics​ ​to​ ​evaluate​ ​their​ ​predictive​
​abilities​ ​and​ ​determine​ ​the​ ​most​ ​suitable​ ​predictive​ ​model​
​for​ ​crop​ ​selection.​ ​The​ ​system​ ​seeks​ ​to​ ​offer​
​recommendations​ ​that​ ​integrate​ ​both​ ​crop​ ​suitability​ ​and​
​potential​ ​economic​ ​returns​ ​by​ ​merging​ ​environmental​
​analysis outcomes with economic considerations.​
​The​ ​developed​ ​approach​ ​also​ ​aids​ ​in​ ​the​ ​effective​ ​use​ ​of​
​agricultural​​resources​​by​​guiding​​farmers​​in​​choosing​​crops​
​based​ ​on​ ​soil​ ​characteristics,​ ​climate​ ​compatibility,​ ​and​
​market​ ​prospects.​ ​This​ ​strategy​ ​can​ ​lessen​ ​the​ ​uncertainty​
​involved​ ​in​​crop​​selection,​​decrease​​the​​probability​​of​​poor​
​cultivation​​choices,​​and​​while​​encouraging​​environmentally​
​friendly​ ​farming​​methods.​​Additionally,​​the​​framework​​can​
​be​ ​further​ ​improved​ ​with​ ​IoT-based​ ​technologies​ ​sensors​
​and​ ​cloud​ ​computing​ ​technologies​ ​to​ ​facilitate​ ​real-time​
​environmental​ ​monitoring,​ ​ongoing​ ​data​ ​collection,​ ​and​
​better​ ​access​ ​to​ ​agricultural​ ​information.​ ​The​ ​project​
​highlights​ ​the​ ​potential​ ​benefits​ ​of​ ​merging​ ​artificial​
​intelligence,​ ​machine​ ​learning,​ ​and​ ​market​ ​analysis​ ​to​
​enhance​ ​decision-making​ ​in​ ​agriculture.​ ​By​ ​integrating​
​environmental​​suitability​​with​​economic​​factors​​into​​a​​single​
​framework,​ ​the​ ​system​ ​seeks​ ​to​ ​advance​ ​precision​
​agriculture,​​improve​​resource​​management,​​and​​support​​the​
​digital transformation of the agricultural industry.​

​II. LITERATURE REVIEW​

​AI-based​ ​computational​ ​methods​ ​and​ ​data-driven​ ​learning​
​techniques​​are​​increasingly​​useful​​approaches​​for​​improving​
​the​ ​decision​ ​process​ ​within​ ​the​ ​agricultural​ ​sector.​
​Researchers​ ​have​ ​developed​ ​frameworks​ ​for​ ​suggesting​
​suitable​​crop​​varieties​​and​​predicting​​farming-related​​results​
​market​ ​patterns​ ​soil​ ​characteristics,​ ​weather​ ​patterns,​ ​past​
​crop​ ​performance,​ ​and​ ​market​ ​trends.​ ​Despite​ ​this,​
​environmental​ ​suitability​ ​and​ ​economic​ ​viability​ ​are​
​frequently considered distinct​

​prediction​ ​challenges.​ ​This​ ​review​ ​explores​ ​pertinent​
​research​ ​and​ ​highlights​ ​the​ ​gap​ ​that​ ​the​ ​proposed​
​system aims to fill.​

​A. Crop Prediction Through Learning Models​
​In​​[1],​​researchers​​explored​​the​​application​​of​​ML​​techniques​
​to​ ​suggest​ ​suitable​ ​field​ ​and​ ​garden​ ​crops​ ​in​ ​India,​

​considering​ ​soil​ ​nutrients​ ​and​ ​climate​ ​factors.​ ​The​ ​research​
​evaluated​ ​multiple​ ​predictive​ ​models,​ ​including​ ​Support​
​Vector​ ​Machine​ ​(SVM),​ ​Extreme​ ​Gradient​ ​Boosting​
​(XGBoost),​ ​Random​ ​Forest,​ ​K-Nearest​ ​Neighbors​ ​(KNN),​
​and​ ​Decision​ ​Tree.​ ​The​ ​The​ ​input​ ​features​​considered​​were​
​nitrogen,​ ​phosphorus,​ ​potassium,​ ​soil​ ​pH,​ ​temperature,​
​rainfall,​ ​and​ ​humidity.​ ​The​ ​results​ ​indicated​​that​​XGBoost​​,​
​and​ ​analyzing​ ​agricultural​ ​and​ ​horticultural​ ​crop​ ​categories​
​separately​ ​primarily​ ​focused​ ​on.​ ​Nonetheless,​ ​the​ ​research​
​mainly​ ​concentrated​ ​on​ ​crop​ ​suitability​ ​considering​ ​soil​
​properties​​and​​climatic​​factors,​​while​​excluding​​crop​​demand​
​and financial returns into optimization of crop selection.​

​B.​​Crop​​Recommendation​​Using​​Deep​​Learning​​Madhuri​​et​
​al.​ ​[2]​ ​introduced​ ​an​ ​Enhanced​ ​Deep​ ​Belief​ ​Network​
​(IDBN)​ ​for​ ​recommending​ ​crops​ ​through​ ​a​ ​multimodal​
​strategy.​ ​Their​ ​system​ ​integrated​ ​specific​ ​agricultural​
​characteristics​ ​and​ ​utilized​ ​Gaussian​ ​Restricted​ ​Boltzmann​
​Machines​ ​along​ ​with​ ​the​ ​Ranger​ ​Optimizer​ ​to​​enhance​​the​
​learning​ ​process.​ ​The​​authors​​indicated​​that​​the​​IDBN​​they​
​proposed​ ​surpassed​ ​traditional​ ​Deep​ ​Belief​ ​Networks​ ​in​
​their​ ​assessments.​​This​​research​​highlights​​the​​capability​​of​
​deep​​learning​​to​​model​​the​​interactions​​between​​agricultural​
​variables.​ ​Additionally,​ ​a​ ​comprehensive​ ​decision-making​
​framework​ ​that​ ​simultaneously​ ​considers​ ​environmental​
​suitability and market profitability.​

​C.​​Energy-Efficient​​AI​​for​​Sustainable​​Agriculture​​Elbasi​​et​
​al.​ ​[3]​ ​introduced​ ​a​​Green​​AI​​framework​​tailored​​for​​smart​
​agriculture,​ ​focusing​ ​on​ ​predictive​ ​models​ ​that​ ​conserve​
​energy​ ​and​ ​promote​​sustainable​​resource​​management.​​The​
​research​ ​explored​ ​the​ ​use​ ​of​​lightweight​​algorithms,​​model​
​compression,​ ​federated​ ​learning,​ ​edge​ ​computing,​ ​and​
​clean-energy​​approaches​​to​​minimize​​the​​computational​​and​
​environmental​ ​impacts​ ​of​ ​AI​ ​systems​ ​in​ ​agriculture.​
​Additionally,​ ​it​ ​pinpointed​ ​opportunities​ ​for​ ​incorporating​
​technologies​ ​like​ ​the​ ​Internet​ ​of​ ​Things​ ​(IoT)​ ​and​
​explainable AI.​

​D. Machine Learning for Agricultural Price​
​Forecasting​ ​Nayak​ ​et​ ​al.​ ​[4]​ ​investigated​ ​deep-learning​
​approaches​ ​for​ ​forecasting​ ​the​​prices​​of​​tomato,​​onion,​​and​
​potato​ ​in​ ​Indian​ ​markets.​ ​Their​​study​​incorporated​​weather​
​variables,​​including​​precipitation​​and​​temperature,​​alongside​
​historical​ ​price​ ​information.​ ​The​ ​authors​ ​evaluated​ ​models​
​such​ ​as​ ​N-BEATSx​ ​and​ ​Transformer-based​ ​forecasting​
​approaches​ ​and​​compared​​their​​performance​​with​​statistical​
​and​​conventional​​machine-learning​​methods.​​Their​​findings​
​highlighted​ ​the​ ​potential​ ​benefits​ ​of​ ​incorporating​ ​external​
​environmental​ ​variables​ ​into​ ​agricultural​ ​price​ ​forecasting.​
​However,​​forecasting​​the​​price​​of​​a​​crop​​does​​not,​​by​​itself,​
​determine​​whether​​that​​crop​​is​​suitable​​for​​cultivation​​under​
​the soil, climate, and water conditions of a particular region.​

​E. Research Gap and Motivation​
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​The​ ​studies​ ​reviewed​ ​highlight​ ​considerable​​advancements​
​in​ ​areas​ ​such​ ​as​ ​environmental​ ​crop​ ​recommendation,​
​agricultural​ ​prediction​ ​using​ ​deep​ ​learning,​​sustainable​​AI,​
​and​​forecasting​​agricultural​​commodity​​prices.​​Despite​​these​
​developments,​ ​each​ ​approach​ ​tends​ ​to​ ​focus​ ​on​ ​separate​
​facets​​of​​agricultural​​decision-making,​​suggesting​​a​​need​​for​
​their​ ​integration​ ​into​ ​a​ ​comprehensive​ ​crop-selection​
​framework.​
​To​ ​bridge​ ​this​ ​gap,​ ​the​ ​proposed​ ​system,​ ​named​​AI-Based​
​Intelligent​​Crop​​Selection​​Using​​Market​​and​​Environmental​
​Analysis,​ ​seeks​ ​to​ ​merge​ ​environmental​ ​factors​ ​like​ ​soil​
​nutrients​​(N,​​P,​​K),​​soil​​pH,​​temperature,​​humidity,​​rainfall,​
​and​ ​water​ ​availability​ ​with​ ​market​ ​data,​ ​including​ ​crop​
​prices,​​demand,​​and​​historical​​price​​trends.​​The​​aim​​is​​to​​use​
​machine-learning​​techniques​​to​​pinpoint​​crops​​that​​not​​only​
​meet​ ​environmental​ ​conditions​ ​but​ ​also​ ​offer​ ​favorable​
​economic​ ​prospects.​ ​In​ ​contrast​ ​to​ ​systems​ ​that​ ​suggest​
​crops​ ​based​ ​only​ ​on​ ​soil​ ​and​ ​climate​​factors,​​the​​proposed​
​method​ ​seeks​ ​to​ ​include​ ​economic​ ​factors​ ​in​ ​the​
​recommendation​​process.​​This​​approach​​is​​designing​​an​​aid​
​in​ ​makes​ ​more​ ​informed​ ​decision​ ​about​ ​crop​ ​selection,​
​enhancing​ ​the​ ​use​ ​of​ ​resources,​ ​and​ ​assist​ ​farmers​ ​in​
​evaluating​​potential​​financial​​risks.​​To​​validate​​the​​effective​
​of​ ​the​ ​proposed​ ​system,​ ​it​ ​is​ ​necessary​ ​to​ ​conduct​
​experimental​ ​evaluations​ ​using​ ​appropriate​ ​datasets,​
​compare​ ​with​ ​baseline​ ​models,​ ​and​ ​employ​ ​well-defined​
​performance metrics.​

​III. METHODOLOGY​

​The​ ​system,​ ​titled​ ​AI-Based​ ​Intelligent​ ​Crop​ ​Selection​
​Using​ ​Market​ ​and​ ​Environmental​ ​Analysis,​ ​employs​
​machine​​learning​​to​​suggest​​appropriate​​crops​​by​​evaluating​
​soil​​characteristics,​​weather​​conditions,​​water​​resources,​​and​
​market​​trends.​​The​​approach​​involves​​gathering​​agricultural​
​data,​ ​preprocessing​ ​this​ ​data,​ ​training​ ​models,​ ​predicting​
​environmental​ ​suitability,​ ​analyzing​ ​market​ ​conditions,​
​ranking​ ​crops,​ ​and​ ​generating​ ​recommendations,​ ​as​ ​shown​
​in the Fig . 1.​

​Fig​ ​.1.​ ​Block​ ​Diagram​ ​of​ ​the​ ​AI-Based​ ​Intelligent​ ​Crop​
​Selection Using Market and Environmental Analysis​

​A. Data Collection​

​Initially,​ ​agricultural​ ​and​ ​market​ ​data​ ​are​ ​collected​ ​from​
​appropriate​ ​datasets​ ​and​ ​trustworthy​ ​sources.​ ​The​
​environmental​ ​dataset​ ​encompasses​ ​soil​ ​nutrients​ ​like​
​Nitrogen​ ​(N),​ ​Phosphorus​ ​(P),​ ​and​ ​Potassium​ ​(K),​ ​along​
​with​ ​soil​ ​pH,​ ​Temperature,​ ​Humidity,​ ​and​ ​Rainfall.​
​Additional​ ​input​ ​parameters​ ​may​ ​include​ ​soil​ ​types​ ​and​
​water​ ​availability.​ ​Market​​related​​data​​includes​​crop​​prices,​
​market​ ​demand​ ​and​ ​past​ ​price​ ​trends.​ ​These​ ​data​ ​help​ ​to​
​identify​​crops​​with​​greater​​economic​​potential.​​The​​received​
​data​ ​is​ ​organized​ ​in​ ​the​ ​dataset​ ​for​ ​further​ ​analysis​ ​and​
​processing.​

​B. Preprocessing of data​
​The​​acquired​​data​​is​​pre-processed​​to​​enhance​​its​​quality​​and​
​suitability​ ​for​ ​use​ ​in​ ​machine​ ​learning.​ ​Missing​ ​values,​
​duplicates​ ​and​ ​inconsistencies​​are​​identified​​and​​addressed.​
​One-Hot Encoding is used to convert categorical attributes​
​like​ ​soil​ ​type​ ​into​ ​numerical​ ​representations.​ ​For​
​numerical​ ​attributes,​ ​both​ ​consistency​ ​and​ ​invalid​
​values​​are​​checked.​​Then​​the​​data​​set​​is​​split​​into​​trained​
​and​ ​test​ ​set.​ ​The​ ​training​ ​data​ ​set​​is​​using​​to​​build​​the​
​machine​ ​learning​ ​model​ ​and​ ​the​ ​testing​ ​data​ ​set​ ​is​
​evaluate its prediction performance.​

​C. Forecast of Environmental Suitability​
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​We​ ​predict​ ​suitable​ ​crops​ ​depending​​on​​environmental​
​and​ ​soil​ ​parameters​ ​using​ ​the​ ​Random​ ​Forest​
​Classification​ ​Algorithm.​ ​Random​ ​Forest​ ​is​ ​a​​learning​
​method​ ​in​ ​which​ ​the​ ​outcomes​ ​of​ ​more​ ​decision​ ​tree​
​models are combined to get the final classification.​
​The​​input​​features​​are​​nitrogen,​​phosphorus,​​potassium,​
​soil​​pH,​​temperature,​​humidity,​​rainfall​​and​​soil​​type​​as​
​per​ ​the​ ​dataset​ ​available.​ ​The​ ​trained​ ​models​ ​learning​
​the​ ​relationship​ ​between​ ​these​ ​features​ ​and​ ​the​
​corresponding​​crop​​labels.​​For​​a​​given​​input,​​the​​model​
​predicts​ ​a​ ​crop​ ​cultivated​ ​in​ ​the​ ​given​ ​environmental​
​conditions.​

​D. Analysis of the market​

​The​ ​market​ ​analysis​ ​module​ ​assesses​ ​the​ ​economic​
​viability​ ​of​ ​the​ ​crops​ ​forecast​ ​by​ ​the​ ​environmental​
​suitability​ ​model.​ ​It​ ​considers​ ​crop​ ​prices​ ​that​ ​are​
​available,​ ​demand​ ​information,​ ​and​ ​historical​ ​price​
​trends.​
​Price​​patterns​​and​​shifts​​in​​demand​​can​​be​​identified​​by​
​analyzing​​historical​​market​​data.​​Afterward,​​the​​market​
​analysis​​outcomes​​are​​utilized​​to​​compare​​the​​economic​
​potential​ ​of​ ​environmentally​ ​suitable​ ​crops.​ ​The​
​recommendations​ ​are​ ​based​ ​on​ ​the​​availability,​​quality​
​and​ ​freshness​ ​of​ ​market​ ​data​ ​as​ ​market​ ​prices​ ​change​
​over time.​

​E. Environmental and market factors integration​

​The​ ​modules​ ​of​ ​environmental​ ​prediction​ ​and​ ​market​
​analysis​​are​​fused​​to​​yield​​a​​joint​​crop​​recommendation.​
​First,​ ​the​ ​machine​ ​learning​ ​model​ ​determines​ ​crops​
​suitable​ ​for​ ​the​ ​environment.​ ​The​ ​market​ ​analysis​
​module​ ​then​ ​assesses​ ​the​ ​economic​ ​potential​ ​of​ ​the​
​candidates.​
​The​ ​system​ ​ranks​ ​the​ ​candidate​ ​crops​ ​based​ ​on​
​environmental​ ​suitability​ ​and​ ​market-related​
​information.​​A​​crop​​is​​recommended​​when​​it​​fulfills​​the​
​environmental​ ​requirements​ ​and​ ​has​ ​good​ ​market​
​potential.​ ​The​ ​integration​ ​is​ ​meant​ ​to​ ​avoid​
​recommendations​ ​that​ ​are​​only​​based​​on​​the​​suitability​
​of soils and climate and not on market conditions.​
​When​ ​implementing,​ ​the​​exact​​formula​​for​​the​​ranking​
​and​ ​the​ ​relative​ ​weights​ ​of​ ​environmental​ ​suitability,​
​market price and demand must be defined.​

​F. Generating Results and Recommendations for Crop​

​In​ ​the​ ​final​ ​step​ ​the​ ​user​ ​is​ ​presented​ ​with​ ​the​
​recommended​ ​crop​ ​or​ ​a​ ​ranked​ ​list​ ​of​ ​suitable​ ​crops.​
​The​ ​web​ ​interface​ ​is​ ​built​ ​using​ ​HTML,​ ​CSS​ ​and​
​JavaScript​ ​and​ ​the​ ​backend​ ​is​ ​implemented​ ​using​
​Python and Flask.​
​The​ ​interface​ ​is​ ​used​ ​by​ ​the​ ​user​ ​to​ ​enter​ ​the​ ​required​
​agricultural​ ​parameters.​ ​The​ ​backend​ ​processes​ ​the​ ​input,​
​calls​ ​the​ ​trained​ ​machine​ ​learning​ ​model,​ ​does​ ​the​ ​market​
​analysis​ ​and​ ​creates​ ​the​ ​recommendation.​ ​The​ ​information​

​generated​ ​is​ ​presented​ ​on​ ​the​ ​result​ ​page​ ​to​ ​aid​​in​​making​
​informed crop-selection decisions.​

​G. Performance Evaluation​
​The​​trained​​classification​​model​​is​​tested​​on​​the​​held-out​​test​
​dataset.​ ​The​ ​performance​ ​can​ ​be​ ​measured​ ​by​ ​Accuracy,​
​Precision,​​Recall​​and​​F1-score.​​One​​can​​also​​uses​​confusion​
​matrix to check correct and incorrect crop classifications.​
​Performance​ ​can​ ​be​ ​assessed​ ​by​ ​implementing​ ​several​
​algorithms​ ​(e.g.​ ​Random​ ​Forest,​ ​XGBoost,​ ​Support​​Vector​
​Machine​ ​and​ ​Artificial​ ​Neural​ ​Network)​ ​and​ ​comparing​
​their​ ​results​ ​on​ ​the​ ​same​ ​dataset​​and​​evaluation​​procedure.​
​The​ ​market-analysis​ ​component​ ​must​ ​be​ ​evaluated​
​separately,​ ​using​ ​appropriate​ ​measures,​ ​if​ ​the​ ​price​ ​or​
​profitability​ ​predictions​ ​are​ ​implemented.​ ​After​ ​testing​ ​the​
​completed​​system,​​performance​​of​​the​​actual​​model​​and​​the​
​experimental output will be presented.​

​IV. RESULTS AND DISCUSSION​

​The​ ​AI-Based​ ​Intelligent​ ​Crop​ ​Selection​ ​System​ ​aims​ ​to​
​suggest​ ​appropriate​ ​crops​ ​by​ ​combining​ ​environmental​
​factors​ ​with​ ​market​ ​data.​ ​It​ ​employs​ ​a​ ​Random​ ​Forest​
​classification​ ​model​ ​to​ ​assess​ ​agricultural​ ​parameters​ ​and​
​includes​ ​a​ ​market​ ​analysis​ ​component​ ​to​ ​determine​ ​the​
​economic​ ​viability​ ​of​ ​potential​ ​crops.​ ​The​ ​findings​ ​are​
​detailed​​in​​terms​​of​​crop​​prediction,​​market​​analysis,​​system​
​performance, and model assessment.​

​Fig.​​2.​​Home​​Page​​of​​the​​Proposed​​AI-Based​​Crop​​Selection​
​System​

​A. Crop Prediction Outcomes​

​The​ ​system​ ​takes​ ​in​ ​agricultural​ ​parameters​ ​like​ ​nitrogen,​
​phosphorus,​​potassium,​​soil​​pH,​​temperature,​​humidity,​​and​
​rainfall.​​These​​inputs​​are​​processed​​and​​fed​​into​​the​​trained​
​Random​ ​Forest​ ​based​ ​prediction​ ​approach​ ​to​ ​determine​
​crops​ ​that​ ​are​ ​well-suited​ ​to​ ​the​ ​specified​ ​environmental​
​conditions.​ ​The​ ​market​ ​analysis​ ​module​ ​subsequently​
​evaluates​ ​the​ ​predicted​ ​crops.​ ​By​ ​combining​ ​available​
​market prices, demand, and historical price patterns, the​
​system​ ​can​ ​determine​ ​which​ ​environmentally​ ​appropriate​
​crops also offer economic value.​
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​Fig. 3. AI-Based Crop Recommendation Result​

​B. Environmental and Market Analysis​

​Crop​ ​selection​ ​is​ ​improved​ ​by​ ​jointly​ ​evaluating​
​environmental​ ​suitability​ ​and​ ​market​ ​conditions.​
​Environmental​ ​analysis​ ​determines​ ​which​ ​crops​ ​can​ ​grow​
​under​ ​the​ ​specified​ ​soil​ ​and​ ​climatic​ ​conditions,​ ​whereas​
​market​ ​analysis​ ​adds​ ​insight​ ​into​ ​their​ ​potential​ ​economic​
​viability.​ ​Integrating​ ​these​ ​elements​ ​aims​ ​to​ ​give​ ​the​
​suggestions​ ​that​ ​are​ ​more​ ​beneficial​​than​​solely​​depending​
​on​ ​environmental​ ​factors.​ ​Nonetheless,​ ​the​
​effectiveness​ ​of​ ​these​ ​recommendations​ ​is​ ​contingent​
​upon​ ​the​ ​precision​ ​of​ ​the​ ​agricultural​ ​data​ ​and​ ​the​
​accessibility of dependable market insights.​

​Fig. 4. AI-Based Farming Assistant Interface​

​C. Results of System Implementation​

​The​ ​designed​ ​system​ ​features​ ​a​ ​web​ ​interface​ ​crafted​
​with​​HTML,​​CSS,​​and​​JavaScript.​​Python​​and​​Flask​​are​
​utilized​ ​for​ ​the​ ​backend​ ​to​ ​handle​​user​​inputs​​and​​link​
​the​ ​interface​ ​to​ ​the​ ​trained​ ​ML​ ​based​ ​preduction​
​techniques.​ ​Once​ ​the​ ​user​ ​inputs​ ​the​ ​necessary​
​agricultural​​parameters,​​the​​system​​processing​​this​​data​
​to​ ​produce​ ​a​ ​crop​ ​recommendation.​ ​The​ ​results​ ​page​
​displays​​the​​suggested​​crop​​details​​to​​aid​​in​​agricultural​
​decision-making.​ ​The​ ​system's​​modular​​design​​ensures​
​that​ ​the​ ​components​ ​for​ ​environmental​ ​prediction​ ​and​
​market​ ​analysis​ ​can​ ​be​ ​independently​ ​maintained​ ​and​
​assessed.​

​selection​ ​decisions​ ​and​ ​mitigate​ ​the​ ​risks​ ​linked​ ​to​
​inappropriate​ ​crop​ ​choices.​ ​The​ ​system's​ ​success​ ​is​

​contingent​ ​upon​ ​how​ ​well​ ​the​ ​training​ ​data​ ​represents​
​the​ ​real​ ​world,​ ​the​ ​precision​ ​of​ ​the​ ​prediction​ ​model,​
​and​ ​the​ ​dependability​ ​of​ ​market​ ​data.​ ​To​ ​assess​ ​the​
​practical​ ​viability​ ​of​ ​the​ ​recomnded​ ​method,​ ​it​ ​is​
​important​ ​to​ ​conduct​ ​additional​ ​evaluations​ ​with​
​regional agricultural datasets and current market prices.​

​Fig. 5. Hindi and English Interface of the Proposed System​

​D. Evaluation of Model Performance​

​To​​assess​​the​​performance​​of​​the​​Random​​Forest​​classifier,​​a​
​distinct​ ​test​ ​dataset​ ​should​ ​be​ ​utilized.​ ​Metrics​ ​such​ ​as​
​Accuracy,​ ​Precision,​ ​Recall,​ ​and​ ​F1-score​ ​are​ ​suitable​ ​for​
​evaluating​ ​classification​ ​performance.​ ​Additionally,​ ​a​
​confusion​​matrix​​can​​offer​​more​​insights​​into​​the​​categories​
​of​ ​crops​ ​that​ ​are​ ​correctly​ ​and​ ​incorrectly​ ​classified.​ ​The​
​market​ ​analysis​ ​aspect​ ​should​ ​be​ ​assessed​ ​with​ ​suitable​
​metrics​​if​​the​​system​​forecasts​​market​​prices​​or​​profitability.​
​As​ ​crop​ ​prices​ ​and​ ​demand​ ​can​ ​fluctuate​ ​over​ ​time,​ ​the​
​dependability​ ​of​ ​recommendations​ ​based​ ​on​ ​market​ ​data​
​hinges on the data's quality and timeliness.​
​The​ ​results​ ​of​ ​the​ ​numerical​ ​evaluation​ ​will​ ​be​ ​presented​

​following​ ​the​ ​implementation​ ​and​ ​testing​ ​of​ ​the​ ​proposed​
​system.​
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​Fig. 6. Crop Prediction Confidence and Input Summary​
​E. Discussion​

​The​​proposed​​system​​establishes​​a​​framework​​that​​integrates​
​environmental​​suitability​​with​​market​​analysis​​for​​intelligent​
​crop​ ​selection.​ ​By​ ​taking​ ​into​ ​account​ ​soil​ ​characteristics,​
​climatic​ ​conditions,​ ​and​ ​economic​ ​indicators,​ ​the​ ​system​
​seeks to facilitate informed crop-​

​Fig. 7. Input Parameters for Crop Recommendation​

​V. CONCLUSION​

​The​ ​AI-Based​ ​Intelligent​ ​Crop​​Selection​​System​​being​
​proposed​ ​is​ ​designed​ ​to​ ​assist​ ​farmers​ ​in​ ​choosing​
​appropriate​ ​crops​ ​by​ ​considering​ ​environmental​
​conditions​ ​alongside​ ​market​ ​factors.​ ​This​ ​System​
​combines​ ​data​ ​on​ ​soil​ ​nutrients,​ ​soil​ ​pH,​ ​temperature,​
​humidity,​ ​rainfall,​ ​and​ ​other​ ​pertinent​ ​agricultural​
​parameters​​with​​Information​​on​​market​​prices,​​demand,​
​and​ ​historical​ ​price​ ​trends.​ ​To​ ​forecast​ ​suitable​ ​crops​
​based​ ​on​ ​the​ ​environmental​ ​data​ ​available,​ ​the​​system​
​employs​ ​the​ ​Random​ ​Forest​ ​algorithm,​ ​while​ ​the​
​market​ ​analysis​ ​component​ ​assesses​ ​their​ ​economic​
​viability.​

​Combining​ ​environmental​ ​suitability​ ​with​ ​market​ ​data​
​offers​ ​a​ ​structured​ ​method​​for​​choosing​​crops​​and​​aids​
​in​ ​making​ ​agricultural​ ​decisions​ ​based​ ​on​ ​data.​ ​This​
​proposed​ ​system​ ​could​ ​lower​ ​the​ ​risks​ ​linked​ ​to​
​choosing​ ​inappropriate​ ​crops,​ ​enhance​ ​the​ ​use​ ​of​
​resources,​​and​​assist​​farmers​​in​​making​​better-informed​
​decisions​ ​about​ ​cultivation.​ ​Nonetheless,​ ​its​ ​practical​
​success​​relies​​on​​the​​quality​​of​​agricultural​​datasets,​​the​

​dependability​ ​of​ ​market​ ​data,​ ​and​ ​the​ ​effectiveness​ ​of​
​the trained model.​

​To​ ​enhance​ ​the​ ​system​ ​in​ ​the​ ​future,​ ​integrating​
​real-time​ ​weather​ ​data,​ ​current​ ​agricultural​ ​market​
​prices,​ ​IoT-driven​ ​soil​ ​monitoring,​ ​and​ ​multilingual​
​capabilities​ ​could​ ​increase​ ​accessibility​ ​for​ ​farmers​
​across​ ​various​ ​regions.​ ​Conducting​ ​additional​ ​tests​
​using​​regional​​datasets​​and​​actual​​agricultural​​scenarios​
​will​​aid​​in​​assessing​​its​​effectiveness​​and​​suitability​​for​
​smart and sustainable farming.​
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