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ABSTRACT

Agriculture is rapidly transforming through the integration of Artificial Intelligence(Al),
Internet of Things (IoT), cloud computing, and mobile technologies. Traditional farming
methods face major challenges such as crop diseases, water scarcity, unpredictable weather
conditions, and in efficient market systems. This survey paper presents a comprehensive
analysis of modern smart farming technologies and their role in improving agricultural
productivity and sustainability. The study focuses on Al-based crop disease detection, loT-
enabled monitoring systems, real-time weather analysis, cloud-based agricultural services,
and digital marketplaces for farmers. The paper also discusses the Green Genie platform,
which aims to provide an integrated smart farming ecosystem using Flutter, Python, and
Firebase technologies. The survey identifies the major research gap in current agricultural
systems, namely the lack of centralized and user-friendly digital solutions for farmers. The
study concludes that integrated smart farming platform scan significantly improve decision-

making, reduce manual effort, and promote sustainable agricultural practices.

INDEX TERMS: Smart Farming, Artificial Intelligence, Internet of Things, Green Genie,

Flutter, Firebase, Crop Disease Detection, Sustainable Agriculture, Precision Farming.

I. INTRODUCTION

Agriculture plays an important role in the economy of developing countries. However,
traditional farming practices still dominate in many rural regions, leading to reduced
productivity and inefficient resource management. Farmers often face difficulties such as

inaccurate crop selection, lack of weather information, crop diseases, and unfair market
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pricing. With the advancement of digital technologies, smart farming systems have emerged
as a solution to modern agricultural problems. Technologies such as Artificial Intelligence
(AD),In-ternet of Things(IoT), machine learning, and cloud computing provide real-time
monitoring and intelligent decision-making capabilities.

Green Genie is a smart farming platform designed to integrate modern technologies into
agriculture. The platform provides services such as crop disease detection, weather
monitoring, crop recommendation, and digital marketplace facilities. The main objective of
the system is to improve pro-ductivity, reduce manual effort, and empower farmers through

intelligent agricultural solutions.

II. LITERATUREREVIEW
Recent studies in smart agriculture highlight the growing importance of digital farming
technologies. Researchers have proposed multiple systems for crop monitoring, disease

detec-tion, and agricultural automation.

A. loT-Based Smart Farming

IoT-based farming systems use sensors to monitor environ-
mentalconditionssuchassoilmoisture,temperature,humidity, and water levels. These systems
provide real-time agricultural data and support automated irrigation systems.
ThegeneralloTfarmingarchitectureconsistsof:

- Sensors

- Microcontrollers

- Wirelesscommunication

- Clouddatabase

- Userdashboard

Although these systems improve efficiency, many existing solutionslackintegrationwithAl-
basedanalyticsandmarket-place services.

B. AI-Based Crop Disease Detection

Artificial Intelligence has significantly improved agricultural automation. Machine learning
and deep learning algorithms are used to identify crop diseases using image analysis tech-
niques.

CommonAIalgorithmsinclude:

- ConvolutionalNeuralNetworks(CNN)

- SupportVectorMachines(SVM)
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- RandomForestAlgorithms
- DecisionTrees
Almodelscanpredictcropdiseaseswithhighaccuracy, helping farmers take preventive measures

at an early stage.

C. Research Gap

The literature survey reveals that most agricultural systems focus on individual functionalities
such as weather prediction or crop analysis. Very few systems provide a unified platform
integrating all essential farming services. Farmers are often required to use multiple
disconnected applications, which creates usability challenges.

Green Genie addresses this gap by combining multiple agricultural services into a single

smart farming ecosystem.

III. PROBLEM STATEMENT

Farmers face several challenges due to fragmented agri-cultural systems and limited access to
modern technologies. Existing solutions are often expensive, isolated, or difficult to use for
small-scale farmers.

Majorproblemsinclude:

- Lackofreal-timeagriculturalinformation

- Difficultyinidentifyingcropdiseases

- Waterwastageduetomanualirrigation

- Limitedaccesstofairmarketplaces

- Poordecision-makingduetoinsufficientdata

There is a need for a centralized and intelligent farming

platformthatintegratesagriculturalservicesintoasingleuser-friendly environment.

IV. SMART FARMING TECHNOLOGIES

A.  Artificial Intelligence in Agriculture

Artificial Intelligence improves agricultural productivity through predictive analysis and
automation. Al models analyze crop conditions, weather data, and soil quality to generate

recommendations.

The crop yield prediction model can be represented as:

Y=AS, W, T,N)(1)
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where:

- Y=CropYield

- 5=SoilQuality

- W=WaterAvailability

- T=Temperature

- N=NutrientLevel
Al-basedsystemsimprovecropqualityandreducefinancial losses.

B. Internet of Things(IoT)
IoTdevicescollectagriculturaldatausingsmartsensors. These sensors monitor:
- Soilmoisture

- Humidity

- Temperature

- Water level

- SoilpH

Thecollecteddataistransmittedtocloudplatformsfor analysis and monitoring.

C. Cloud Computing

Cloud computing enables real-time storage and processing of agricultural data. Farmers can

remotely access information through mobile applications.
Cloudservicesprovide:

- Datasynchronization

- Real-timemonitoring

- Backupandrecovery

- Scalablestorage

- Secureauthentication

V. GREENGENIE SYSTEM ARCHITECTURE
TheGreenGenieplatformfollowsathree-layerarchitecture consisting of:
- PresentationLayer

- BusinessLogicLayer

- DatalLayer

A. Presentation Layer
ThefrontendisdevelopedusingFlutter,providingarespon-siveanduser-

friendlymobileapplication.Differentdashboards are provided for farmers, buyers,
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administrators.

B. BusinessLogicLayer
ThebackendisimplementedusingPython. Thesystem handles:
- Userauthentication

- Cropdiseasedetection

- Weatherprocessing

- Marketplaceoperations

- Recommendationsystems

C. DataLayer
FirebaseFirestoreisusedforsecureandscalablecloud storage. It manages:
- Userinformation

- Croprecords

- Transactions

- Weather data

- Marketplacelistings

VI. EXPERIMENTATION AND ANALYSIS
TheGreenGeniesystemwastestedundermultipleuser scenarios to evaluate performance and
usability.

A.  PerformanceAnalysis

Experimentalresultsshowed:

- Loginresponsetime:approximately1second

- Cropdiseaseprediction:2—3seconds

- Real-timedatabasesynchronization

- Smoothmarketplaceoperations

B.  Security Validation

FirebaseAuthenticationandsecureAPIswereusedto protect user information and prevent
unauthorized access.

C. Usability Testing

Usersreportedthattheapplicationwas:

- Easytonavigate

- Responsiveacrossdevices

- User-friendlyforfarmers

- Efficientforagriculturaloperations
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VILRESULTS AND DISCUSSION

The Green Genie platform successfully integrates multiple agricultural services into a unified
smart farming system.

Majorachievementsinclude:

- Accuratecropdiseasedetection

- Real-timeweathermonitoring

- Secureclouddatamanagement

- Efficientmarketplaceintegration

- Improveduseraccessibility

The system reduces dependency on disconnected applica-tions and improves decision-
making through intelligent rec-ommendations. analysis confirms that the platform improves
accessibility, productivity, and decision-making for farmers.

Green Genie demonstrates how modern technologies can transform traditional agriculture

into a more efficient, scalable, and sustainable ecosystem.

VIII. FUTURE SCOPE

FutureenhancementsforGreenGenieinclude:

- loT-basedautomatedirrigation

- Drone-basedcropmonitoring

- Blockchainintegrationfortransparency

- Advancedmachinelearningmodels

- Multi-languagesupport

Thesystemcanevolveintoacompletedigitalagriculture  ecosystem supporting sustainable

farming practices.

IX. CONCLUSION

This survey paper analyzed the role of Artificial Intelli-
gence,loT,cloudcomputing,andmobiletechnologiesinsmart ~ farming  systems.  Existing
agricultural systems often suffer from fragmentation and lack integration between services.
GreenGenieaddressesthisproblembyprovidingacentralized and intelligent farming platform.
The system integrates crop disease detection, weather mon-itoring, marketplace operations,

and cloud-based data man-agementintoasingleuser-friendlyapplication. Experimental
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