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IOT A I SM A RT C ITY

RXO,a multinationalcorporationleadinga globalstrategy.

About RXO

Development of a next-generation artificial intelligence system 
applicable to all electronic products, machines, and equipment.

RXO Co., Ltd. is an AI-based software company specializing in AI-based software and 
integrated technology solutions. The company develops AI solutions in various fields 
such as smart cities, healthcare, retail security, and smart agriculture. Its main 
products include the AI store management robot WatchBot, the medical data 
optimization solution HealthSync, the smart farming platform RXOSF, and the AI-
based recycling classification system ReDam.
RXO participated in CES 2025, where it began collaboration discussions with Pfizer 
and held investment negotiations with Dubai's ADQ. The company is also rapidly 
growing in the global market by advancing AI smart city projects in several countries, 
including Mexico, Vietnam, and the Philippines.
Through continuous technological innovation and the expansion of its global 
network, RXO is emerging as a leading company in the field of AI convergence 
products.
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RXO SmartFarm introduction

This is a smart farm solution that provides integrated control and real-time monitoring of Bluetooth-based IoT devices.

It is a comprehensive agricultural management platform based on AIoTtechnology,featuringenvironmentaldatacolle

ction, cultivationmanagement, cropprotection, andsafetymanagementfunctions.



Introduction to key features

Prediction of sowing and transplanting 

times Sowing and transplanting 

automation system Nutrient and moisture 

management Temperature, humidity, and 

light control Growth status monitoring 

Prediction of fruit  harvest time

Abnormal climate detection 

Wildlife detection 

Fire detection

Crop disease detection

Farmer safety management

Automatic emergency signal 
function Transmission to 

emergency center

Crop protection function Safety management functio
n

Cultivation management 
function



Main products introduction

RXO AirSense

RXO SoilProbe
The RXO SoilProbe is a dedicated sensor device for soil environment detection that accurately 

measures soil temperature, humidity, and pH levels, and remotely transmits data via LoRa 
communication.

It is designed with a compact, adult-fist-sized form factor. With its mushroom-like design and a 2-
pin structure, it can be easily inserted into the soil to collect real-time environmental data.

The built-in battery and LoRa board allow for long-term use without an external power source, and 
through integration with a central server, it is perfectly compatible with smart farm systems.

RXO AirSense is a smart environmental monitoring device that collects air quality 
information from farmlands and outdoor environments in real-time and provides integrated 
feedback through AI-based analysis.
It is equipped ǿƛǘƘ ǎŜƴǎƻǊǎ ŦƻǊ ŎŀǊōƻƴ ŘƛƻȄƛŘŜ ό/hіύΣ ŎŀǊōƻƴ ƳƻƴƻȄƛŘŜ ό/hύΣ ǳƭǘǊŀŦƛƴŜ Řǳǎǘ 
(PM1.0), temperature, humidity, and illuminance. It can remotely transmit data to a central 
processing system via a built-in battery and a LoRa board. The collected data is automatically 
organized and analyzed by an AI analysis system, providing useful insights for improving the 
farm environment and enhancing crop health.



Web Platform
RXO SmartFarmoperatesits own web plat
form service,utilizing domesticNPU-base
d servers.

In a high-performance computing environment that integrates ei
ght A100 GPUs,variousAImodelsweretrained,includinga dedi
catedSmartFarmchatbot, aswell asmodelsfor cropanalysis, da
ta analysis, motionanalysis, wildlifeanalysis, andcropdiseasean
alysis.
These models operate in real-time on the NPU servers, allowing
usersto visuallycheckthe resultsandreceivefeedbackthrought
hewebsite.
The system supports users in easily monitoring crop growth and 
carrying out farm management in an automated way.



Mobile Plat form

This is a portable farm management device that can be installed 
throughout a large farm, supporting farm management in various 
agricultural environments such as greenhouses or open fields.
Furthermore, you can check its status and operate it easily in real-
time via a web or mobile app.

It includes a computerized system for efficient farm management,
allowing for the use of farm information integration and an AI-
based farm management system in agricultural environments.



Cultivation environment information collection device

RXO SmartFarm



RXO AirSense IoT Sensor-BasedEnvironmentalDataCollectionDevice

RXO Smart Farm

Air quality detection sensor
AirSense detects the surrounding air quality and measures data 
such as illuminanceΣ /hΣ /hіΣ fine dust, temperature, and 
humidity, visualizing this information through a display.

Display
Through the built-in digital display, it intuitively shows 
the detected air quality information to the user.

Long-range remote connection using LoRaWAN
Equipped with a LoRa board, it enables remote communication 
with a central processing unit from a distance of up to 15km. By 
linking with the company's product, the RXO SoilProbe, it allows 
for integrated operation with the central system over a wider 
range (up to 30km).



RXO AirSense

RXO Smart Farm

Item Details

Dimensions 80mm(W) x 140mm(H) x 50mm(D)

Weight Approx. 250g (including battery)

Material ABSflame-retardant plastic (transparent)

Display 7-inch Nextion LCD touch display (color)

Color Ivory white + black logo

Installation Fixed/Stand type (for indoor installation)

Sensor Type Target Measurement Range Accuracy

CO Sensor Carbon Monoxide (CO) 0 ~ 1000 ppm Õ3% FS

COȼSensor Carbon Dioxide (COȼ) 400 ~ 5000 ppm Õ50 ppm or Õ3%

Fine Dust Sensor PM1.0 / PM2.5 / PM10 0 ~ 1000 µg/m³ Õ10 µg/m³

Illuminance Sensor Illuminance 0 ~ 100,000 lux Õ10%

Temperature Sensor Temperature -20ÁC ~ 80ÁC Õ0.5ÁC

Humidity Sensor Relative Humidity 0% ~ 100% RH Õ3% RH

Item Details

Communication Method LoRaWAN (supports Class A/B)

Frequency 868MHz (EU),915MHz (US)

Transmission Distance Up to 15 km (line of sight)

Power Supply Built-in rechargeable battery (3.7V / 3000mAh)

Charging Method USBType-C port (5V, 1A)

Operating Time Approx. 5ŕ7 days (based on 1-hour intervals)

Operating Temp/Humidity -20ÁC to 60ÁC / 5% ~ 95% RH (no condensation)



RXO SoilProbe Soil data collection device utilizing IoT sensors

RXO Smart Farm

Soil detection sensor
The SoilProbeisequippedwith sensorsthat canmeasuresoiltemperat
ure, humidity, andpH levels,servingto collectvarioustypesof soilinfor
mation.

Lithium-ion battery
Using a built-in 2500mAh lithium-ion battery, it can be used 
continuously for a long time and operates for up to several weeks 
without a charge. It can be charged via a USB-C cable, and the 
battery status is sent to the user remotely.

Long-range remote connection using LoRaWAN
Equipped with a LoRa board, it enables remote communication with a 
central processing unit from a distance of up to 15km. By linking with our 
company's product, the RXO AirSense, it allows for integrated operation 
with the central system over a wider range (up to 30km).



RXO SoilProbe

RXO Smart Farm

Item Description

Dimensions Approx. 75mm(W) Ǝ90mm(H) Ǝ60mm(D)

Weight Approx. 180g (including battery)

Form Factor Palm-sized, mushroom-shaped head · Insertion-type dual-pin structure

Material ABSwaterproof plastic (weather-resistant material)

Mounting Meth od Soil insertion type (2-pin sensor structure)

Sensor Type Target Measurement Range Accuracy

Temperature Sensor Soil Temperature -20ɒ~ 85ɒ Õ0.5ɒ

Humidity Sensor Soil Humidity 0% ~ 100% Õ3%

pH Sensor Soil Acidity pH 3.0 ~ 9.0 Õ0.3pH

Item Description

Communication Method LoRaWAN (ClassA supported)
Frequency 868MHz / 915MHz
Transmission Range Up to 10ŕ15km (in unobstructed environments)
Power Supply Built-in lithium -ion battery (3.7V, 2500mAh)
Charging Method Micro USB/ USBType-C selectable

Battery Life Approx. 1 week per charge

Operating Temp/Humidity -20ɒ~ 60ɒ/ 5% ~ 95% RH



Cultivation management function
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Prediction of sowing and transplanting times

By analyzing real-time sensor data, such as soil moisture, temperature, and light, 
along with historical input data, the system determines the optimal sowing and 
transplanting times.
By comprehensively considering climate change and soil environmental variables, 
it automatically adjusts the appropriate sowing schedule for each crop and 
creates an optimal environment from the early stages of growth.

Accuracy85%

In accordance with the predicted optimal sowing time, an automatic sowing 
device is used to place seeds at uniform intervals. Soil moisture and nutrient 

levels are adjusted in real-time to increase the initial germination rate.
During the transplanting process, the system analyzes the growth status and 

uses an automatic transplanter to move crops at the appropriate time. It also 
creates an environment to help with root establishment, promoting healthy 

growth.

Sowing and transplanting automation system



Nutrient and Moisture Management
Through an automatic irrigation system and soil analysis, the system

precisely controls the crops' moisture requirements and optimizes nutrient

supply to support healthy growth.

It automatically supplies customized fertilizer by analyzing the necessary

nutrient components.

Temperature, humidity, and light control
Utilizing a smart greenhouse and shading system, it controls temperature and humidity in 

real-time and provides the optimal amount of light according to the season and weather to 

maintain the necessary environment for crop growth.



Temperature and humidity monitoring
Crop Growth Optimization: Maintainingoptimal te
mperatureandhumidity is crucialfor maximizingcr
op healthandyield. Bymaintainingappropriatete
mperatureandhumidity,you canoptimizecrophea
lth andmaximizeyield.
ResourceSavings: Byadjustingheating,cooling,an
d irrigationsystemsaccordingto environmentalcon
ditions, energyandwater usagecanbe optimized. 
Thiscontributesto costreductionandresourcecon
servation.

Plant growth and pest analysis
Utilizing plant image and video data, the system disp
lays the ratio according to the plant's growth stage, i
nforms about the estimated harvest time, andin cas
e of a pestor diseaseoutbreak,it provides 
information on the identified pest or diseasethroug
h datalearnedfrom AI analysis.

Real-time 
monitoring



SMART FARM This is a device that trains a Transformer-based model on an A100 to diagnose the quality of 
pomegranates and manage their on-site environmental conditions.

RXO Smart Farm

Diagnosis program

Smart farm environment management

Smart farm environment management

It supports farm managers through a pomegranate disease 
diagnosis program that utilizes PyTorch and a CLIP model.

A function that displays values obtained from 
sensor and AI model analysis results.

Based on AI analysis reports, we help you maintain a 
well-managed farm environment.



Web Plat form



Mobile PlatForm



RXOSmartFarm

Environment management

Smart farm cultivation management

Smart farm management
Farm environment management based on analysis reports

Based on analysis reports, various 
environmental factor values are managed.

We supply water and nutrients and plant seedlings 
to create an optimal environment.



Product

"Smart farm management"
Smart farm environment andcultivationmanagement system

Smart Farm Management Integrated System This system 

manages environmental factors such as the farm's humidity, 

temperature, illuminance, and soil pH, automatically supplies 

water and nutrients according to set values, and plants a 

predetermined number of seedlings.

The system supports a separate display on a monitor and a 

laptop, and on the laptop, a number input function can be used.



Smart Farm Monitoring 2025-03-27
Thursday Am 09:50

CCTV
Temperature Light intensity Air concentration (COі)

Humidity Soil moisture Soil pH

27.6 996

49 0.59 5.7

823

Warning Messages

The temperature is high. Pleasemaintainanappr

opriate temperature. Soilmoistureis low. Please

supplymoisture.

AUTO Manual



Fire Detection

Safety management function

Farm 1

Farmer detection

Farm 7

Wild boar detected

Crop disease detection

Farm 4

Disease 

detection

Wildlife Detection

Emergency situation 

Farm 5

Fire detection

Smart Farm Management 2025-03-27
Thursday Am 09:50

Environmental Data Control

Target Current

Heater

LEDLight

COȼGenerator

Humidifier

Water Supply

pH Regulator

AUTO Manual

Temperature : 22 Temperature : 27

Light Intensity : 1350 Light Intensity : 1700

COȼ: 560 COȼ: 950

Humidity : 64 Humidity : 25

Soil Moisture : 0.59 Soil Moisture : 0.12

Soil pH : 6.2 Soil pH : 5.8



Growth Status Monitoring

Through real -time sensors, data such as temperature, humidity, soil

moisture, and light intensity are collected, and the crop's growth status is

precisely monitored utilizing AI-based image analysis and time-series

models.

Prediction of fruit harvest timeAccuracy 85%

By utilizing image analysis, the growth status is precisely evaluated. By comparing and analyzing 

data collected from sensors in real-time and various environmental data measured in the past, 

the harvest time of the crops is predicted.



Smart Farm Management 2025-03-27
Thursday Am 09:50

Cucumber Potato Tomato

Eggplant Chili Pepper

The farmer is located. Disease detected.Wild animal detected.

SOW

HARV

April 5 (D-10)

July 13 (D-109)

SOW

HARV

April 12 (Dŕ17)

June 28 (D-94)

SOW

HARV

April 24 (Dŕ29)

Sep 21 (D-179)

TRANS

HARV

April 16 (Dŕ21)

Oct 11 (D-199)

Disease detected.

TRANS

HARV

April 16 (Dŕ21)

Nov 6 (D-225)

Fire detected.

Temperature is too low. Soil moisture is low

High humidity detected.

3 2 6

4 1

Temperature is too high.

AUTO Manual



Crop Protection Function
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Climate Anomaly Detection

Real-time sensor data is collected and analyzed to detect climate

anomalies, and warning messages are provided to protect crops from 

sudden temperature changes or extreme weather conditions.

Using real-time captured images, fires on the farm are detected in

advance for quick response, while preventing crop damage caused by

wild animals such as wild boars or moles.

Fire and Wildlife DetectionAccuracy 95%



Crop Disease Detection Fire Detection Wildlife Detection

Crop Protection Function



Automat ic em ergency repo r t ing  
sy st e m i n c r i t i c a l si t u a t i o n s

Imm ed iate f i re det ect i on upon occur rence Predict hazardous situations in advance

Automatic fire sprinkler system



Transformer derivative model

Identification of animals 
intruding into the farm

Supports farmers in taking swift 
and appropriate action

accuracy: 90%



Fire Detection

Safety management function

Farm 1

Farmer detection

Farm 7

Wild boar detected

Crop disease detection

Farm 4

Disease 

detection

Wildlife Detection

Emergency situation 

Farm 5

Fire detection

Smart Farm Management 2025-03-27
Thursday Am 09:50

Environmental Data Control

Target Current

Heater

LEDLight

COȼGenerator

Humidifier

Water Supply

pH Regulator

AUTO Manual

Temperature : 22 Temperature : 27

Light Intensity : 1350 Light Intensity : 1700

COȼ: 560 COȼ: 950

Humidity : 64 Humidity : 25

Soil Moisture : 0.59 Soil Moisture : 0.12

Soil pH : 6.2 Soil pH : 5.8



Crop Disease Detection

Real-time data captured by cameras is analyzed to detect signs of crop diseases,and

warning messages are provided at the early stages of disease occurrence to support 

quick response.



AI POMEGRANATEDISEASEDIAGNOSIS
PomegranateDiseaseDiagnosisPlatformUsingPyTorchandCLIPModel

RXOSmartFarm

POMEGRANATEDISEASEIMAGEA  
NALYSIS

AI-Based Quantitative 
Diagnosis Report



"AI PomegranateDiseaseDiagnosis"
PomegranateDiseaseClassificationService

Symptoms of diseases are similar, which can lead to 

the possibility of an incorrect diagnosis.

This AI software analyzes captured images and 

provides a function to save the results as a report.

This helps farm managers quickly resolve issues 

based on accurate diagnosis results.

Product introduction



Clip Model ♬ ҵ: 90%

Helps enable a rapid response before the disease spreads

Crop Disease Detection

Farm 4

Disease detection



Safety Management Function
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Safety Management Function

By analyzing video data of abnormal behaviors, the system detects risk situations for

farmers in real time and predicts the possibility of accidents based on learned data, 

helping to prevent them in advance.

Accuracy 90%



Safety Management

Real-time Location Tracking of Farmers + Abnormal Behavior Detection

= Early Detection and Response to Emergency Situations

3

Farm 1

Farmer detection



Drone utilization Function
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Drone -Based 3D Scanning and Fertilizer 

Optimization System for RXO Smart Farm

The smart farm system developed by RXO includes preci
sion agriculture management using drones as one of its c
ore technologies.
In particular, the 3D scanning program combines LiDAR
sensors with AI-based precision models to analyze terrain 
and soil conditions, providing a solution for optimizing f
ertilizer distribution paths.

Key Features
1.3D Scanning of Farmland Using LiDAR and AI Utili
zes drone-mounted LiDAR sensors to create 3D models
of farmland, capturing elevation differences, terrain stru
ctures, and soil conditions.

2.Calculation of Optimal Fertilizer Distribution Paths 
and Automatic Spraying
AI algorithms analyze nutrient distribution imbalances in 
the soil to identify areas requiring concentrated fertiliza
tion and guide automated spraying.

3.Real-Time Feedback and Data Updates

The AI model continuously improves fertilization strategies 
by comparing historical data with new inputs.
Users can monitor real-time fertilizer usage and soil

condition changes through the smart farm dashboard.

02
RXO Smart Farm's Dron
e-based 3D Scanning a
nd Fertilizer Optimizati
on System



QWNŝrIn-House Agricultural Drone
RXO is enhancing its smart farm solutions by utilizing its self-

developed agricultural drone.

This drone performs multiple functions such as fertilizer spraying , 

3D terrain scanning , crop condition analysis, and pest detection .

Compared to commercial drones, it offers higher performance and 

efficiency at a lower cost , thanks to integrated AI-based

optimization technologies.

Key Features of QWNŝrCustom Agricultural Drone
1. Cost -Effective In-House Production
ÅRXO manages everything from design to production, enabling s
upply at a lower price point than commercial agricultural drones
ÅOffers up to 30% cost savings compared to typical market drones
ÅFast and efficient maintenance and after-sales service supported in-
house

2. AI-Based Precision Crop and Environmental Analysis
ÅEquipped with RXOŚsproprietary AI software
ÅIntegrates LiDAR sensors and multispectral cameras for 3D 
analysis of farmland conditions

3. Smart Fertilizer Spraying and Automated Route Optimization
ÅAI analyzes the cropŚsnutritional status and executes customized 
fertilizer spraying
ÅIntegrates real -time weather and wind data to optimize fertilizer 
application
ÅUses route optimization algorithms to ensure even distribution 
without waste
ÅSupports autonomous flight and self -navigation

02
Providing solutions
using self-made AI
drones



RXO AI So f t w ar e M od el
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AIPOMEGRANATEDIAGNOSIS
Pomegranate Disease Diagnosis Platf 
orm UsingPyTorchandCLIPModel

RXOCo.,Ltd.
www.rxoworld.com

RXO AI Model

http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/


BrainHealthProXRXO

Pomegranate Disease Classification Solution

We've developed a web-based AI-powered pomegranat

e disease diagnosis service called 'AI PomegranateDiagn

osis.'Thisproject utilizesPyTorchanda CLIP modelto cla

ssifyanddetect typesof pomegranatediseases. Specific

ally, the AIpreciselyanalyzesthe appearanceof pomegr

anatesto identify their qualitystatuswith a highaccurac

y of 90%.



Detectingpomegranateconditionswith

high accuracy

Thedeveloped systemcandetect the following conditions

Alternaria

Anthracnose

Bacterial_Blight

Cercospora

Healthy



SMARTFARMMANAGEMENT
Farm Environment Management Base 
d on AnalysisReport

RXOCo.,Ltd.
www.rxoworld.com

RXO AI Model

http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/
http://www.rxoworld.com/


Farmenvironmentmanagementavailable

The conditions that this system can 

control

Temperature

Light intensity

Soil humidity

Air humidity

Wind speed

Soil pH

Water

Seedlings 

Nutrient solution



DATA
Kaggle- PomegranateFruit Diseases[Image] Dataset
(Acquire about100,000, 3TBdatasetsincluding Kaggle)

Pomegranate Fruit Diseases [Image] Dataset https:// www.kaggle.com/datasets/sujayka
padnis/pomegranate-fruit-diseases-dataset
We used a dataset of 5099 items classified into 5 types of pomegranate diseases that can be identified based on the appearance of the fruit.

http://www.kaggle.com/datasets/sujaykapadnis/pomegranate-fruit-diseases-dataset
http://www.kaggle.com/datasets/sujaykapadnis/pomegranate-fruit-diseases-dataset
http://www.kaggle.com/datasets/sujaykapadnis/pomegranate-fruit-diseases-dataset
http://www.kaggle.com/datasets/sujaykapadnis/pomegranate-fruit-diseases-dataset
http://www.kaggle.com/datasets/sujaykapadnis/pomegranate-fruit-diseases-dataset
http://www.kaggle.com/datasets/sujaykapadnis/pomegranate-fruit-diseases-dataset
http://www.kaggle.com/datasets/sujaykapadnis/pomegranate-fruit-diseases-dataset
http://www.kaggle.com/datasets/sujaykapadnis/pomegranate-fruit-diseases-dataset


AI-DeepLearningMODEL

ContrastiveLanguage-ImagePretrainingModel

CLIPisamultimodalmodelthat learnsthe relationshipbetweenimages andtext for taskslikeimageclassificationandmutualsearch.
It boastshigh performance from small data to large data.

Herearethe benefitsof usingthe CLIPmodelfor pomegranatediseaseclassification:

1.Multimodal Learning: CLIP can learn the relationship between images and text, allowing for more refined classification by analyzing both text descriptions and image 

dataof pomegranatediseaseconditionssimultaneously.

2.High Accuracy with Images and Text: CLIP can compare images and text to classify disease types and conditions more accurately. By learning both text descriptions a n

d imagefeaturestogether,the predictionaccuracyisimproved.

3.Supportfor DiverseDisease Classifications:CLIPcan processboth imageand textinformation,making it advantageousfor classifying anddetecting abroaderrangeo f

pomegranatediseases.

4.Efficient DataUtilization:CLIPcanachieveeffectivelearningevenwith limiteddata,makingit usefulfor scenarioswherepomegranatediseasedatasetsarerelatively

small.



AI-DeepLearningMODEL

Self-madelearningmodelclip_classifier.pthusingCLIPmodel 
basedon PyTorch

ThePyTorch-basedCLIPmodellearns the relationshipbetweenimagesandtext, enablingeffectiveprocessingof multimodaldata.

CLIPis a deep learningmodel specializedin imageandtext pro cessing,and it hasa structure that includesan imageencoderanda text encoder to learn joint representat ionsof imagesand text.

RXOprovidesa pomegranatedisease classificationservice.This serviceuses aPyTorch-basedCLIPAImodeland trainsthe modelusing p 

omegranatediseaseimage datacollected from Kaggle tobuild ahighlyaccuratemodel.



Datapreprocessing

01ClassImbalance

Handling

1. Solving the imbalance problem: Augme

nt the minority classdatato balanc e the d

ataset.

2.Preventingoverfitting:

Createabalanceddatasetto preventoverf

itting.

Target classes: Alternaria, Anthracnose, Ba 

cterial_Blight,Cercospora,Healthy

02
1. Resizeimagesto 224x224pixelsasper

the CLIPmodel'srecommendedinput siz

e.

2. Convert each image's pixel values into 

tensorsand normalize themusingthespe  

cific mean and standard deviation values 

asrecommendedfor CLIP.

3. Normalization values

03
1. Use ImageFolder to load images based on 

folder structure, automatically assigning labe 

lsbased on the foldernames.

2. Eachclassis definedby the folder name,s

o the labelis assignedbasedon which folder

the imagebelongsto.

3. Split the dataset into 80:20 for training an 

d validation setsfor modeltraining.

Main data preproce  
ssing

Data Normalization Data Encoding



ModelEvaluationI 
ndex
SmartFarm X RXO

TestingAccuracy=99.71%

After training for 10 epochsusi

ng a local CPU,the accuracyre

ached99%, indicatingoverfitti

ng.

Sincethe modelneedsto classi

fy new dataeffectively,we set

a goalfor improvementandpl

an to enhanceit further.

UselocalGPU01 Use local CPU 02

TestingAccuracy =86.54%

Wetrainedusinga localGPUwi

th blocksthat includedenselay

ers,dropouts,andbatchnormal

ization to enhance learning stab

ility andpreventoverfitting.

Sinceourgoalisto achieveasc

oreof 90or higherandanaccur

acyof at least86%, we planto f

urther improveperformance.

UsingA100GPU

F1_score=0.8823

TestingAccuracy= 90.12%

Trainingwas conductedusinga V100 GPU,al

ongwith parametermodificationsand the fol

lowing techniques:

EarlyStopping: Stopstraining if there is no pe

rformanceimprovementfor a certainnumbe

r of epochsto preventoverfitting.

-ModelCheckpoint: Savesthe best-performin

g modelto preservethe optimalmodel.

Additionally,the model was compiledusingt

he Adamoptimizerand the CategoricalCross

entropy lossfunction, successfullyincreasing

trainingspeedand improvingaccuracyto 94.

12%.

03

Overfitting 0.86 0.9012



Fire Detection Feature
Detects fire hazards in real time by monitoring farms using a custom-trained model based on fire and smoke image data. 

Helps detect dangers early and respond swiftly.

https:// www.kaggle.com/datasets/amerzishminha/forest -fire-smoke-and-non-fire-image-datasetDATA

http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
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http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
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http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
http://www.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset
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Fire classification web application 

using image input

Real-time fire detection and classification

via RTSPcamera

yolov8n-cls.pt, Swin transformer
Model developed through fine-tuning



Tiny Flame Detection Feature
Detects small flames using a custom-trained model based on tiny flame image datasets. 

Helps prevent small sparks from developing into large fires.

https:// www.kaggle.com/datasets/sreemantabarman/flame -dataset-candlelightermatch -stick-flamesDATA

http://www.kaggle.com/datasets/sreemantabarman/flame-dataset-candlelightermatch-stick-flames
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Tiny Flame 
Detection 
Feature

- yolov8n.pt fine tuning -
Bounding box

+

Probability

Display

included



Creating a chatbot for smart farms by fine-tuning LLaMA3.3.

https://www.llama.com/llama-downloads/?utm_source=chatgpt.comData

Chatbot Function (for Smart Farm)



Chatbot Function

If you input information and 

photos about the crop, it will 

assess the crop's condition 

and provide feedback.

LLaMA3.3



Future  
Plans

Establishment of an Automated Crop Harvesting System

- Automated Harvesting Robot

- Quality Classification and Grading

Establishment of Post-Harvest Management System

- Automated Sorting and Packaging System

- Management and Logistics Optimization



ŗFrom farm automation to crop data-driven customized management, Ř
SmartFarm provides an integrated solution on a single platform.



THANK YOU


