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A huge multi-national

, g ( corporation deploying
: global strategies -Com pany . RXO CO.,Ltd
e RXOWORLD
$2,941,334,427,450

99 - Address : 2 Dosicheomdan 6-ro, Nam-gu, Gwangju, Korea

RXOWORLD

PARK SOON JEONG /i

- E-mail : rxoworld0225@rxoworld.com
- Vision : A huge multi-national corporation deploying global

o 6
strategies RXOWORLD $2,941, 334,427,450

Fax. +82-62-233-1003

Address. 2 Dosicheomdan 6-ro, Nam-gu, Gwangju, Korea

www.rxoworld.com

RXOWORLD | RXO Co.,Ltd | RXO R&D Al Lab | RXO GROUP Co.,Ltd.
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RXO America | RXO China | RXO Poland | RXO Dubai |RXO Kazakhstan | RXO Malaysia | RXO Indonesia | RXO
China | RXO Azerbaijan | RXO Brunei




"RXO, a multinational company
leading global strategies”

About RXO

"Development of next-generation artificial
intelligence systems for all electronic products,
machinery, and equipment”

RXO Co., Ltd. is an innovative company specializing in Al-based software and
specializing in Al-based software and integrated technology solutions,
developing Al solutions across a wide range of fields including smart cities,
healthcare, retail security, and smart agriculture.

Key products include the Al store management robot WatchBot, the medical
data optimization solution HealthSync, the smart agriculture platform RXOSF,
and the Al-powered recycling classification system ReDam.

RXO participated in CES 2025 and initiated collaboration discussions with
Pfizer, while also engaging in investment negotiations with ADQ in Dubai.

In addition, RXO is carrying out Al smart city projects in countries such as
Mexico, Vietnam, and the Philippines, and is rapidly expanding in the global
market.

Through continuous technological innovation and global network expansion,
RXO is emerging as a leading company in Al convergence products.

SMART CITY



"RXO, a multinational company
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"RXO, a multinational company
leading global strategies”
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\ Project Introduction

It is a smart farming solution that enables integrated control and real-time monitoring of Bluetooth-enabled loT devices. It isa
comprehensive agricultural management platform equipped with environmental data collection, cultivation management
functions, crop protection features, and safety management capabilities.




Main Features

Cultivation Management Crop Protection Function Safety Management
Function Function
» Seeding and Transplanting
Timing Prediction . . Climate Anomaly . Safety Management
- Seeding and Transplanting Detection Function
Automation System « Fire and Wildlife Detection
- Nutrientand Water « Crop Disease Detection
Management

- Temperature, Humidity, and
Light Intensity Control

« Growth Condition Monitoring

 Fruit Harvest Timing
Prediction



| Mobile Farm

It is a portable farm management device that can be installed
In various locations across large farms, supporting farm
mManagement in diverse agricultural environments such as
greenhouses and open fields. Additionally, the device allows
for real-time status monitoring and easy operation through a

web or app.

It includes an efficient farm management computer system,
enabling farm information integration and an Al-based farm

Management system to be used in agricultural environments.



Ol

Cultivation Management Function




By utilizing sensors to collect real-time data such as soil moisture, temperature, and
light intensity, as well as analyzing historical input data, it determines the optimal
seeding and transplanting times. It comprehensively considers climate change and

soil environment variables, automatically adjusting the seeding schedule for each

crop and creating optimal growing conditions from the earliest stages of cultivation.

At the predicted optimal seeding time, an automatic seeding device is used to place
seeds at uniform intervals, while adjusting the soil moisture and nutrient levels in real
time to increase the initial germination rate. During the transplanting process, the
growth status is analyzed to transplant crops at the appropriate time using an automatic

transplanter, creating an environment that aids root establishment and promotes

healthy growth.
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Through an automatic irrigation system and soil analysis, the water
requirements of the crops are precisely adjusted, and nutrient supply
Is optimized to support healthy growth. The system analyzes the crop's

nutrient requirements and delivers customized fertilizers accordingly.

Using a smart greenhouse and shading system, temperature and

o >
'.-:._”'.\.n-

humidity are adjusted in real time, and optimal light intensity is  E e It

provided according to the season and weather, maintaining the

environment necessary for crop growth.



RXO Smart Farm

A DEVICE THAT UTILIZES AI TRAINED ON V100 WITH MODELS LIKE PYTORCH, TENSOR

S M A RT F A R M FLOW, RESNET, CNN, AND EFFICIENTBO TO DIAGNOSE THE QUALITY CONDITION OF P

OMEGRANATES AND MANAGE THE FIELD ENVIRONMENT OF POMEGRANATES.

DIAGNOSTIC DIAGNOSTIC
PROGRAM PROGRAM

WE ASSIST IN FARM MANAGEMENT THROUGH A POMEGRANATE
DISEASE DIAGNOSIS PROGRAM UTILIZING PYTORCH AND THE CLI
P MODEL.

DISPLAY FARM ENVIRON
MENTAL DATA REPORT

FUNCTION THAT DISPLAYS VALUES OBTAINED THROUGH SENSORS AND
AIMODEL ANALYSIS RESULTS

SMART FARM ENVIRONMENT M
ANAGEMENT

WE HELP MAINTAIN A WELL-MANAGED FARM ENVIRONMENT BASED ON T
HE Al ANALYSIS REPORT.

| KEY POINT

T 3718 EYaL HEE: E%pr -
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Temperature and Humidity Monitoring

Crop Growth Optimization: Maintaining optimal
temperature and humidity levels is crucial to
maximizing crop health and yield.

By maintaining appropriate temperature and humidity levels, cr
op health can be optimized and yields can be maximized.
Resource Conservation: Energy and water usage can be optimiz
ed by adjusting heating, cooling, and irrigation systems accordin
g to environmental conditions. This contributes to cost savings a

nd resource conservation.

Plant Growth and Disease Analysis

Using image and video data of plants, it displays the percentage
according to the growth level of the plant, informs the expected
harvest time, and

if a disease occurs, it informs the disease that has occurred thro

ugh the data learned by Al analysis.



PRODUCT

Smart Farm Management
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PRODUCT (Mobile)
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Specifications of SmartFarm environmental data collection device

{ &
, 40
SRR
=2 -5 DHT11 2L 1 0°C~50°C
Sk 20%~95%
e DFRO026 11ux~6000 lux
CO MQ-7 200~2000ppm
CO2 CM1106(Single) O~5000ppm

EX = SENOT1 14 0~950



RXO Smart Farm

(=) =L 0 | INDOOR ENVIRONMENTAL DATA COLLECTION DEVICE
= USING IOT SENSORS

TEMPERATURE AND

HUMIDITY SENSOR | KEYPOINT
THE ENVIRONMENT DETECTS AND MEASURES THE SURROUNDIN
- G TEMPERATURE AND HUMIDITY.
K // \\\\‘\ AIR DETECTION SENSOR | KEY POINT

DETECTS AIR QUALITY AROUND THE ENVIRONMENT, SUCH AS CARB
ON DIOXIDE AND CARBON MONOXIDE, USING VARIOUS SENSORS

4
, BLUETOOTH CONNECTION | KEY POINT

Check smart farm environment data values using Bluetooth conne
ction




RXO Smart Farm

SO | I e nV| rO n m e n t Soil moisture data collection device using loT sensors

soil moisture sensor

Detects moisture levels in the sail.

low power consumption

Low power consumpption as it uses batteries.

bluetooth connection

Check smart farm environment data values using Bluetooth connection




Farm Environment Management Based on Analysis Report

e,
- LED -
~ | 2 5 - 1 1 1 0 ﬁl ENVIRONMENT MANAGEMENT
= at £g
; - - 25 WE MANAGE VARIOUS ENVIRONMENTAL FACTOR VALUES BASED ON THE

ANALYSIS REPORT.

2
5,
By
o
&
(n

37| ] EY
s= v 5= v PH SMART FARM CULTIVATION MANAGE
MENT
\0; - 0, - o WE PROVIDE WATER AND NUTRIENT SOLUTIONS AND PLANT SEEDLINGS
- e J TO CREATE THE OPTIMAL GROWTH ENVIRONMENT.



Product

INTRODUCTION

"SMART FARM MANAGEMENT"

Smart farm environment and cultivation management system

Smart Farm Management Integrated System
A system that manages environmental factors such as humid
ity,
temperature, light intensity, and soil pH of the farm,
automatically waters and provides nutrients based on set val
ues,
and plants seedlings in the specified quantity.
The system supports separate displays for the
monitor and laptop, with the laptop enabling
numeric input functionality.

The laptop screen should allow numeric input.
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Smart Farm Monitoring e am09:50

CCTV

Temperature Light Intensity Air Concentration
(CO2)

27.6 996 823

Humidity Soil Moisture Soil pH
g UES ©
°ore EZ 20 M2 20° ISE 25ms
21 OjM| LEE - =0A| BE 2= 18:48 49 O 59
: 5.7

Warning Messages

The temperature is high. Please maintain an appropriate temperature.
Soil moisture is insufficient. Please provide adequate water.




Smart Farm Management %}

Safety Management

The farmer
Is currently
located in
Farm 1.

Fire Detection

Emergency
Situation!
Fire detected

iIn Farm 5.

Crop Disease Detection

Manual

2025-03-27
Thursday

am09:50

Environmental Data Control

4 N N
Currently, Temperature . 22 Temperature . 27
disease has
been Light Intensity : 1350 Light Intensity: 1700
Heater CO,: 560 CO, 1950
Humidity - 64 Humidity - 25

Set Temperature

22

Soil Moisture : 0.59

Soil Moisture:0.12

SoilpH:6.2 SoilpH:5.8
Heater Humidifier
) LED Light Water Supply

CO, Generator

A

pH Regulator

/
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Real-time sensors collect data on temperature, humidity, soil

moisture, light intensity, and more, while Al-based analysis is used to

precisely monitor the growth condition of the crops.

By comparing and analyzing real-time data collected by sensors (such as
temperature, humidity, air concentration, etc.) with various historical
environmental data, the growth condition of the crops is precisely

evaluated. It also comprehensively considers factors such as temperature,

humidity, and soil conditions to predict the optimal harvest timing

—achieving an accuracy rate of over 95%.



Smart Farm Management thoreamy . Am09:50

,? Cucumber ; i Potato j\ @Tomatoﬁ\
April 5 (D-10) (((5\\ April12(0-17) (G \\\ April24(D-29) (% \\\
) a i\

July 13 (D-109 TE June 28 (D-94) Sep 21 (D-179)

® Thefarmerislocated.

® Disease detected.

® Wild animal detected.

® Soil moisture is low ® Temperature is too high.

* Eggplant ﬁ

® Temperature is too low.

April 16 (D-21) ((,@\\\ April 16 (D-21) (((0\\\
IS Oct 11 (D-199) Q Nov 6 (D-225) Q
® Disease detected. ® Fire detected.

¢ High humidity detected.
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Crop Protection Function




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 'y | / (!
: i1/ S =
in advance for quick response, while preventing crop damage \ \"Ei a

o

ﬁ%ﬁ”{ﬂﬂﬂ _III 9 %IH*HHOH

caused by wild animals such as wild boars or moles.



Crop Protection Function

Fire Detection




_-Automatic‘emergency reportin
system in critical_situatichs




‘ ReSNet MOdeI Current development accuracy: 94%

0| = Z 1 Wild Boar

Identification of animals
intruding into the farm

Supports farmers in taking
swift and appropriate action

0l 0|0/Xl= 'wild Boar'&L|Ct.



Smart Farm Management

Safety Management

The farmer
Is currently
located in

Farm 1.

Emergency
Situation!
Fire detected
in Farm 5.

Currently,
disease has
been
detected in 4

farmes.

Wild boar
detected in
Farm /.

Manual

Thursday

2025-03-27

am09:50

Environmental Data Control

Vs

Temperature - 22

Temperature - 27

Light Intensity : 1350

Light Intensity : 1700

CO,:560

CO,:950

Humidity : 64

Humidity - 25

Soil Moisture : 0.59

Soil Moisture:0.12

SoilpH:6.2 SoilpH:5.8
Heater Humidifier
LED Light Water Supply

CO, Generator

pH Regulator




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.



RXO Smart Farm

Al POMEGRANATE DISEASE DIAGNOSIS

Pomegranate Disease Diagnosis Platform Using PyTorch and CLIP Model

POMEGRANATE DISEASE IMA! KEY POINT
GE ANALYSIS

BY ANALYZING PHOTOS OF THE POMEGRANATE'S APPEARANCE, THE TYP
E OF DISEASE IS DIAGNOSED.

HqF2
4T M-
o M : |
UM |
g gls |
olgs g

Al-Based Quantitative

: : | KEY POINT
Diagnosis Report

BASED ON Al ANALYSIS RESULTS, THE CONDITION OF THE POMEGRANAT
E TREE AND POMEGRANATES IS DISPLAYED IN TEXT FORMAT.

S @18 S98E HEAE S0




MlZ 271

INTRODUCTION

"Al POMEGRANATE DISEASE DIAGNOSIS"

Pomegranate Disease Classification Service

Despite having different diseases,

the appearance of the symptoms can be similar,

leading to incorrect diagnoses.

However, by using this Al software,

the captured images are analyzed,

and the results are saved in a report format.
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‘ Clip MOdel Current development accuracy: 93%

Crop Disease Detection

Currently,
disease has
been detected

in 4 farms.

Helps enable a rapid response before the disease spreads
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Safety Management Function




Accuracy of 95% or higher

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.



321 133
[

Safety Management . O
IE_*.“ E-l Emergency '

Center

A farmer has
collapsed in
Farm 2.

@\

Real-time Location Tracking of Farmers + Abnormal Behavior Detection

= Early Detection and Response to Emergency Situations



Smart Farm Management

Safety Management

The farmer
Is currently
located in

Farm 1.

Emergency
Situation!
Fire detected
in Farm 5.

Currently,
disease has
been
detected in 4

farmes.

Wild boar
detected in
Farm /.

Manual

Thursday

2025-03-27

am09:50

Environmental Data Control

Vs

Temperature - 22

Temperature - 27

Light Intensity : 1350

Light Intensity : 1700

CO,:560

CO,:950

Humidity : 64

Humidity - 25

Soil Moisture : 0.59

Soil Moisture:0.12

SoilpH:6.2 SoilpH:5.8
Heater Humidifier
LED Light Water Supply

CO, Generator

pH Regulator
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Drone utilization Function




Drone-Based 3D Scanning and Fertilizer

Optimization System for RXO Smart Farm

The smart farm system developed by RXO includes
precision agriculture management using drones as one of
its core technologies.

In particular, the 3D scanning program combines LiDAR
sensors with Al-based precision models to analyze terrain
and soil conditions, providing a solution for optimizing
fertilizer distribution paths.

Key Features

1. 3D Scanning of Farmland Using LiDAR and Al
Utilizes drone-mounted LiDAR sensors to create 3D
models of farmland, capturing elevation differences,
terrain structures, and soil conditions.

2. Calculation of Optimal Fertilizer Distribution Paths
and Automatic Spraying

Al algorithms analyze nutrient distribution imbalances in
the solil to identify areas requiring concentrated
fertilization and guide automated spraying.

3. Real-Time Feedback and Data Updates

The Al 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.
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Providing solutions
using self-made Al
drones

RXO’s In-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 Al-based
optimization technologies.

Key Features of RXO’s Custom Agricultural Drone

1. Cost-Effective In-House Production

*RXO manages everything from design to production, enabling
supply at a lower price point than commercial agricultural drones
«Offers up to 30% cost savings compared to typical market drones
*Fast and efficient maintenance and after-sales service supported in-
house

2. Al-Based Precision Crop and Environmental Analysis
*Equipped with RXO's proprietary Al software

sIntegrates LiDAR sensors and multispectral cameras for 3D
analysis of farmland conditions

3. Smart Fertilizer Spraying and Automated Route Optimization
Al analyzes the crop’s nutritional status and executes customized
fertilizer spraying

*Integrates real-time weather and wind data to optimize fertilizer
application

*Uses route optimization algorithms to ensure even distribution
without waste

*Supports autonomous flight and self-navigation
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RXO Al Software Model



Al POMEGRANATE DIAGNOSIS
Pomegranate Disease Diagnosis P
latform Using PyTorch and CLIP M
odel

& RXOCo,Ltd.
W%  www.rxoworld.com
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We have developed an Al-based Pomegranate Disease Diagnosi
s service on the web called 'Al POMEGRANATE DIAGNOSIS'. Thi
s project utilizes PyTorch and the CLIP model to classify and det
ect the types of pomegranate diseases. In particular, the Al anal
yzes the appearance of the pomegranate in detail and identifies

the quality condition of the pomegranate with a high accuracy of MG20230813.1  IMG_20230813.1 IMG_20230813.1 IMG_20230813.1  IMG_20230813.1  IMG_20230813.
940/ 517111 517141 517171 719391 719451 71953
0O. =) ' . .
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12657 12658_1 12703 12705_1 12708 12716_1
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128381 12842 13001_1 13005_1 13010_1 130131



The developed system can detect the following conditions

Alternaria (ZE{Lt2[0}H)
Anthracnose (EtX{H)
Bacterial_Blight (Ml OI28)
Cercospora (MZAXZIH)

Healthy (&t A7)
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17100 - Vval Loss: 0,6723 Val Acc: 0,.7529 Val Fi1:

time: 29.29897S sec

2/100 - Train Loss: 0.4642 Train Acc: 0.8338

2/100 - val Loss: 0.3767 val Acc: 0.8686 Val Fi:

time: 29.4963%6 sec

3/100 - Train Loss: 0.2767 Train Acc: 0.9092

37100 - val Loss: 0,.2404 Val Acc: 0.9167 Val F1:

time: 27.899997 sec

4/100 - Traln Loss: 0.2487 Train Acc: 0.9201

4/100 - val Loss: 0.2099 vVal Acc: 0.9314 Val Fi:

time: 27.554767 sec

5/100 - Train Loss: 0.1672 Train Acc: 0.9414

5/100 - Val Loss: 0.1978 Val Acc: 0.9333 Val Fi:

time: 28.165192 sec

67100 - Train Loss: 0.1844 Train Acc: 0.9426

6/100 - val Loss: 0.1584 val Acc: 0.9461 Val Fi:

time: 27.482469 sec

7/100 - Train Loss: 0.1361 Train Acc: 0.9546
77100 - Val Loss: 0.1896 Val Acc: 0.9431 val Fi:
time: 31.255969 sec

No improvement in validation accuracy for 1 epoch(s).

Epoch

8/100 - Train Loss: 0.1154 Train Acc: 0.9633

Epoch 8/100 - Val Loss: 0.2100 Val Acc: 0.9402 Val Fi:
Epoch time: 35.151061 sec

No improvement in validation accuracy for 2 epoch(s).
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SMART FARM MANAGEMENT
Farm Environment Management B
ased on Analysis Report

£ RXOCo,Ltd.
@  www.rxoworld.com
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The conditions that this system can c
ontrol

Temperature (2k)
Light intensity (&%)
Soil humidity (EY&X)
Air humidity (37|&%)
Wind speed (HIZ&E)
Soil pH (EpH)
Water (=)

Seedlings (235)
Nutrient solution (2fH)
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DATA

Kaggle - Pomegranate Fruit Diseases [Image] Dataset
(Acquire about 100,000, 3TB datasets including Kaggle)

Pomegranate Fruit Diseases [Image] Dataset
https://www.kaggle.com/datasets/sujaykapadnis/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 appearanc
e of the fruit.

Pomegranate Fruit Diseases [Image] Dataset - 15 ocode (LT i Pomegranate Fruit Diseases [Image] Dataset - 15 ©code (ORI
Data Card  Code (1)  Discussion (0)  Suggestions (0) DataCard Code (1) Discussion (0) Suggestions (0)
Data Explorer Data Explorer
Alternaria (886 files) a3 Version 1(4.54 GB) Healthy (1450 files) o ¥ Version 1(4.54 GB)
« @ Pomegranate Fruit Disea + £ Pomegranate Fruit Diseas
About this directory @ Suggest Edits > mﬁ“:::’z:nf‘gip About this directory & suggest Edits Déogr:d;':n:%oﬂ:
alternaria ~ £ Alternaria This file does not have a description yet » £ Anrernaria
&) IMG_2023081 » £ Anthracnose
& IMG_2023081 » £ Bacterial_Blight
& IMG_2023081 2 » £ Cercospora
8 o m - \ n e
&) IMG_2023081 i &) IMG_2023091
; - & 2 . & IMG_2023081 & IMG_2023091
|m_2023|3-15‘7|__ IMG_20230813 151714 IMG_20230813 151717, .. IMG_20230813.171845._. & IMG_2023081  IMG_20230910.10220... IMG_20230810.10220... 1IMG_20230910.102218... IMG_20230910.30222.., IMG_20230810.10223... &) IMG_2023091
104 M8 103 M8 9186348 1.98 MB 174 M8 & MG_2023081 | B81L76kE 984,86 kB 680.76 k8 862.38 kB 87577 kB 8 -2
& IMG_2023081 & IMG_202309
& IMG_2023081 &) IMG_202309%
& IMG_2023081 &) IMG_2023091
& IMG_2023091 & MG_2023091
: ’ & Mc.2023091 - By 050001010224 IMG_20230910.10225 IMG_20230910.10230. IMG_20230910_10230, IMG_20230910.102312 = IMG{OimgK
IMG_20230813.371953... IMG_20230813_171958... IMG_20230813.17202... IMG_20230813.972031.. IMG_20230813.37204... £ IMG_2023091  |pgansin i ’“3 = g e 5 i sso.-7 o 2 & IMG_202 ?O‘.ﬂf
1.65 MB 119 MB 1.08 MB 113 M8 1.03 M8 & IMG_2023091 & IMG_202309%
& IMG_2023091 . =) IMG,IO%30‘31!
R . . ’ 2 202309
e v’y E IM?7202309] ¥ £ e 2n22nau




Al-Deep Learning MODEL
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Contrastive Language-Image Pretraining Model

CLIP is a multimodal model that learns the relationship between images and text for tasks like image classification and mutual search.
It boasts high performance from small data to large data.

Here are the benefits of using the CLIP model for pomegranate disease classification:

1. Multimodal Learning: CLIP can learn the relationship between images and text, allowing for more refined classification by analyzing both text descripti
ons and image data of pomegranate disease conditions simultaneously.

2. High Accuracy with Images and Text: CLIP can compare images and text to classify disease types and conditions more accurately. By learning both te
xt descriptions and image features together, the prediction accuracy is improved.

3. Support for Diverse Disease Classifications: CLIP can process both image and text information, making it advantageous for classifying and detecting a
broader range of pomegranate diseases.

4. Efficient Data Utilization: CLIP can achieve effective learning even with limited data, making it useful for scenarios where pomegranate disease datase

ts are relatively small.
TTERTTEE D U HIETL BB OOFT T I




Al-Deep Learning MODEL

/
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< Self-made learning model clip_classifier.pth using CLIP |
model based on PyTorch

The PyTorch-based CLIP model learns the relationship between images and text, enabling effective processing of multimodal data.

CLIP is a deep learning model specialized in image and text processing, and it has a structure that includes an image encoder and a text encoder to learn joint representations of images and text. e

RXO provides a pomegranate disease classification service. This service uses a PyTorch-based CLIP Al model and trains the
model using pomegranate disease image data collected from Kaggle to build a highly accurate model.




Data preprocessing

Main data preproc

essing

Class Imbalance Ha
ndling

1. Solving the imbalance problem:
Augment the minority class data to bal
ance the dataset.

2. Preventing overfitting:
Create a balanced dataset to prevent o
verfitting.

Target classes: Alternaria, Anthracnos
e, Bacterial_Blight, Cercospora, Health

y

>

Data Normalizat
ion

1. Resize images to 224x224 pixels as
per the CLIP model's recommended in
put size.

2. Convert each image's pixel values i
nto tensors and normalize them using
the specific mean and standard devia
tion values as recommended for CLIP.

3. Normalization values

Data Enco
ding

1. Use ImageFolder to load images based
on folder structure, automatically assigni
ng labels based on the folder names.

2. Each class is defined by the folder na
me, so the label is assigned based on wh
ich folder the image belongs to. (3

3. Split the dataset into 80:20 for training
and validation sets for model training.




0. 10

01 Use local CPU

Testing Accuracy = 99.71%

After training for 10 epochs
using a local CPU, the accur
acy reached 99%, indicating
overfitting.

Since the model needs to cl
assify new data effectively,
we set a goal for improveme
nt and plan to enhance it fur
ther.

Overfitting

N Ix RO Y E

Bls e/t e OO Y e

L8 18 » - !

02 Use local GPU

Testing Accuracy = 86.54%

We trained using a local GPU
with blocks that include dens
e layers, dropouts, and batch
normalization to enhance lea
rning stability and prevent ov
erfitting.

Since our goal is to achieve a
score of 90 or higher and an
accuracy of at least 86%, we
plan to further improve perfor
mance.

O 3 ing V100 GPU

F1_score = 0.9306

Testing Accuracy = 94.12%

Training was conducted using a V100 GP
U, along with parameter modifications an
d the following techniques:

EarlyStopping : Stops training if there is n
o performance improvement for a certain
number of epochs to prevent overfitting.
-ModelCheckpoint : Saves the best-perfo
rming model to preserve the optimal mod
el.

Additionally, the model was compiled usi
ng the Adam optimizer and the Categoric
al Crossentropy loss function, successfull
y increasing training speed and improvin
g accuracy to 94.12%.



detect hazards and respond quickly

Real-time monitoring of farms with self-made models by learning fire and smoke image data to help proactively

DATA https:/Amvww.kaggle.com/datasets/amerzishminha/forest-fire-smoke-and-non-fire-image-dataset

Forest_Fire_Smoke_and_Non_Fire_lmage_Dataset

Data Card Code (6) Discussion (1) Suggestions (0)

. .
About this directory [Z suggest Edits

This file does not have a description yet.

Fire (1).ipg Fire (1).png Fire (10).jpeg

Fire (1).gif Fire (1).jpeg
1.88 MB 269.07 kB

222.68 kB 528.63 kB 72.8 kB

Fire (10).jpg Fire (10).png Fire (100).jpg Fire (100).png
7315 kB 59.32 kB 457.45 kB 45.26 kB 21.77 kB

Fire (100).jpeg

~ [O FOREST_FIRE_SMOKE_AN
» O test
~+ 3 train
» [ Smoke
» O3 fire
» [3 non fire

Summary
» O 4a2.9kfiles




yolov8n-cls.pt Fine tuning to model

O|0|X| & HZ S5} fire / smoke / non_fire 5 StLtZ 23| ZLICH

Smoke (98.9%)

Flag

Create afire classification web when entering images

N7t 8 22 ANz 810} B
non_fire (0.99) fire (0.96)
Clear - 5 /‘ YV"‘P
Create fire detection and classification
web with real-time rstp camera =
ey




Learn micro-flame image data to help prevent the spread of large fires with self-made models

DATA

Flame Dataset (Candle,Lighter,Match Stick Flames)) -~ o
Data Card Code (0) Discussion (0) Suggestions (0)

~ View more

images (101 files) h

125_jpg.rf.f859b47470... 132_jpg.rf.e27599473... 135_jpg.rf.317d455e19... 141_jpg.rf.9e938d5733... 153_jpg.rf.f705c1dOf3...
8.85 kB 9.42 kB 10.27 kB 10.47 kB 10.49 kB

164_jpg.rf.77073f3247... 169_jpg.rf.0flce06e27... 180_jpg.rf.ca65196036... 186_jpg.rf.23a8f2d78c... 21_jpg.rf.30d538bc40...
9.59 kB 9.61kB 9.54 kB 9.63 kB 7.01 kB

<> Code

Data Explorer
Version 1 (165.63 MB)

~ [3O Flame
~ [ test
» [ images
» [ labels
» 3O train
» [ valid
[ data.yaml

Summary
» [ 16.8k files

https./www.kaggle.com/datasets/sreemantabarman/flame-dataset-candlelightermatch-stick-flames
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Create a chatbot for smart farms by fine tuning Google/gemma-7b

DATA https:/huggingface.co/datasets/KisanVaani/agriculture-ga-english-only

guestion

why is crop rotation important in farming?

What farming practice helps prevent soil erosion?
what is crop rotation

what are the different methods of irrigation?

why is soil health vital?

what are the causes of soil degradation?

answers

string

This helps to prevent soil erosion and depletion, and can also
help to control pests and diseases

Crop Rotation

Crop rotation is the practice of growing a series of different
crops in the same area over several seasons

surface irrigation, drip irrigation, and sprinkler irrigation

So0il health is critical to crop growth and productivity, as it
provides the necessary nutrients and support for plants to..

erosion, compaction, and nutrient depletion

—




Gemma Chatbot

2 L}: What recommendations do you have for improving crop growth this week?

C I I a t b Ot = Gemma: What recommendations do you have for improving crop growth this week . 1 . Ensure proper

fertilization: Apply recommended fertilizers, including potassium and phosphorus, to promote healthy plant
growth and increase resistance to disease . 2 . Implement proper irrigation practices: Provide adequate
moisture to crops, avoiding waterlogging, to maintain optimal soil conditions for growth . 3 . Practice crop
rotation: Rotate crops to prevent soil depletion and reduce the risk of disease buildup . 4 . Monitor pest
and disease levels: Regularly inspect crops for signs of pests and diseases and take appropriate control
measures if necessary . 5 . Adjust planting dates: Consider adjusting planting dates to align with
favorable weather conditions and reduce the risk of crop damage . 6 . Implement crop protection
measures: Use appropriate fungicides, insecticides, and other protective measures to manage pests and
diseases effectively . 7 . Consider crop insurance: Consider investing in crop insurance to mitigate
financial losses resulting from unfavorable weather conditions or pest and disease outhreaks .

English questions should be

asked to output appropriate

answers

AES YoM R... HL7|



. 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




1. Real-time collection of environmental information ]

[ 2. Creating the optimal cultivation environment using Al analysis
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& 99

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