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[ sieNLAB
A full-cycle solution from establishing
open-field smart agriculture basic plans to

detailed design, integrated management
system development, and maintenance

F Smart agriculture for open-field and greenhouse > g

. Anintegrated smart agriculture solution that optimizes crop
fln d 'q G R D S growth environments and enhances agricultural productivity
through data collection, analysis,and Almodeling.

findmRRMs findrP=STs

Weather Disaster Prevention FarmManagement Solution Pest Surveillance & Analysis Solution

A solution that prevents natural disasters such as frost, cold Collectsdata viapest traps and provides pest analysis
damage, and sunburn while helping to efficiently manage farms informationtousers

findCROPs findROB0Ts

Growth Surveillance & Analysis Solution Agricultural RobotManagement Solution

Provides monitoringand surveillance through systematic Integrates management of autonomous agricultural robots for
collectionof cropgrowthdata spraying, transportation,and crop growthmonitoring
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C Smart Agriculture Solution-find AGRO

Open-field Smart Agriculture Platform

Farm Data Management Performance Management

Al Farm Analysis Pest Management

Image Data Management Growth Data Analysis Future Orchard Decisions

Open-Field Smart Farm Integrated
Control System Development

P
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C Smart Agriculture Solution- find AGROs

Open-field Smart Agriculture Platform

Smart Agriculture Integrated Control System and Key Services

2, N

* Decision Support Management,
* Pest ControlHistory

I (" 9 AY4

GISDashboard
* FarmData

L Management )L )

* Al Apple Farm Analysis
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« Future Orchard * FarmYieldInformation,Apple | | + EquipmentManagement
Decisions Farm Cost Analysis » EquipmentReservation
| \ AN JAN Y,
Farm Owner Service éepp'.e FarmIntegrated Apple FarmiHubs Service
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Open-field Apple Farm
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Smart Agriculture Service ot h
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- External Weather Stations Femllz-aton‘ \ St " Prevention Analysis ' se Analysis . Decision- / A
- SoilSensors - perialDrones < Services, , Control . C / \w/ . Analysis
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- Fixed/Movable PTZ Cameras D rdn.es P
- Remote-Controlled Unmanned
Pest Control Devices { . .

o Demonstration ¢ Slte P|Iot Site Q) v

- [T Pheromone Traps

AppIeIFa'r;ﬁl’s

BHBHEZANAY

NCPMS

KALliS
SHERSHE



\% Ii|l* Solution X ++

Greenhouse Smart Agriculture Platform

<& C Smart Agriculture Solution-find AGRO

Controlled Environment Testbed Equipment
Chamber DID _____Management

Dashboard Smart Greenhouse DID
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Controlled Environment
___ Chamber Management

e

Smart Greenhouse Equipment
Management

Integrated Smart Greenhouse
Management System Powered by
Real-Time Big Data Analysis
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C Smart Agriculture Solution- find AGROs

Smart Distribution Management Solution

Data-Driven Apple Traceability and Quality Management Solution

4 Smart Apple Quality Management System

* A Smart Apple Quality Management Platform that collects
and manages key quality data (sweetness, weight,and
grade)

-

* analyzesand visualizes distribution quality trends
+ digitalizes shipping records for integrated farm-level quality
management. )

e o e e e = - - e - - - —

* Register farm-level productionrecords, distribution quality,
and product information, enabling distribution traceability
throughQR codes.

* Generate QR codesforend consumers. 0

N

* Consumers canaccesscomprehensive production, :5
distribution,and quality history viathe QR code.

-ch[E]

__________________________________________

il M.

Proauctionand
Quality Information

- SUSSHAPC
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Consumers
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< C Smart Agriculture Solution- find AGROs Digital Signage

Smart Agriculture Farm-Aware Public Data Guidance Service with Weather Information, Environmental Data,
Local Directions, and Educational Alerts

’gital Signage Content Management System (CMS) e Smart pole digital signage

* Providing EnvironmentalInformationvia KMA Integration
= Utilizing VariousInformation Delivery Channels

through APl Integration

__________________________________

( Vowm | InstalledFacilityManagement "+ Provisionof PublicDatalnformationincluding |
q '+ ContentRegistrationand Usage Settings ! | WeatherandEnvironmental Data !
, .+ Display ScreenOrder Setting i E = Provisionof EventandEducational Alert E

‘ i - Displaying Stored Screenswhen Serveris Offline i E Information i

'« Managementof Information forInfo Desks/Offices, etc. | | * Reattimeupdateofdisplayinformationusing |
! ! E collecteddata E

P = Display of Promational Content(Event Information,
Educational Guidance, Office LocationMaps, etc.)

i K
1 1
! 1
| !
. = Showadministrator-registeredimagesin full- !
| !
! 1
! 1
1 1
\

FERE - |
IO

screenmode
= Touch-based Screen Switching Function

___________________________________

Design
Drawing
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findFARMSs

Weather Disaster Prevention Farm Management Solution_ findFARMs

A solution that prevents natural disasters such as frost, cold damage, and sunburn while helping to efficiently manage farms

Details

O SmartOrchard
Integrated Management

Data Collection &
Management Server

C

©)
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© Weather Disaster

(@

/ C Soil Sensors ) E—

CCTV )

W (

Ev ( Weather Sensors )

@ ICT Farm
Integrated Control

3
|
on
CWater Level Sensoa G
( Water Tank )

Wels/\WaterPipelines |

@ ICT Farm Integrated Control

© Unmanned Irrigation Facilities

@ Weather Disaster
Prevention Multi—Screen

©® Unmanned Irrigation Facilities @ Smart Orchard Integrated

Prevention Multi-Screen

* Upper Dual-Screen Wind/Shade -

Barrier
+ Side 4-Panel Wind Net

ICT Farm Controller
 Weather Sensors(Temperature,

Humidity, Wind Direction/Speed, Solar

Radiation, Rainfall)

* Soil Sensors(Soil Temperature, Soil

Moisture, EC)
* Video Display CCTV

Management

* 10-Ton Water Tank, Motor * Farmer-Facing Smart Orchard

 Water Level Sensor (Responsive Web)
+ Electronic Valve, Electronic Flow * Management Smart Orchard
Meter Integrated System (Web)

* Connecting Pipes
X Utilizing existing orchard pipes and
nozzles
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<& C Pest Surveillance & Analysis Solution_ findPESTs findPESTs :
Collects data via pest traps and provides pest analysis information to users
Pest Surveillance & Analysis Solution (Pest Monitoring Traps + Pest Analysis)
p - ™ .
Pest Collection Pest Analysis
Pest Monitoring PhotoData Pest Analysis Information
Traps
............................................................................ e
A R g 1 |
= DD
i E o
Al-Based
Moths Plant B
C ) C ant Bugs ) Pest Population Identification
loT Based Population Spread Trend
. o Analysis
Collection and Transmission of
g Y,
Data Collection, Transmission, and Analysis Process
On-Site Application ( Analysis System (Server) )

InsectPheromoneand

CapturedPest Pestimage PestimagePre-
Photography Transmission Processing

Image Capturedvia ImagePre-

Sensor ommunication Processing
W Optional Weather

OrchardMoth Sensing PestIdentification

AttractantRelease

Attractant

Pest Type Identification,
Replacement

Target Pests PopulationEstimation

DataCollection
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C Pest Surveillance & Analysis Solution_ findPESTs findPESTs _Traps

An eco-friendly trap that uses insect pheromones to attract and capture minute insects

( Pest Monitoring Roll Trap w Portable Micro-insect Scanner

Whsonas

Automatic Trap Replacement Optimal Design Optimal Material High-Resolution Camera /

Self-replacing trap with 40 adhesive Atrap designed for minute insects, Trap exterior materials Ahigh-resolutioncameracaptures
rolls, providing up to 9 months of featuring optimal placement of functional designedfor versatile most pests,from15mmto4cm,as
maintenance-free operation components for maximum efficiency environmentaluse the adhesive surfaceisretrieved

Life Cycle of Thrips
) = — — - ) = = ) - - ® ) - e o o ’é
Egg Larva Larva > Pupa | Pupa I >Adult
(4~5Days) (2~3Days) (3~4Days) beI§;v31;:1r:soil (1~2Days) (2~3Days) Emergence (Thrips)
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< C Growth Surveillance & Analysis Solution_ findCROPs findCROPs

SmartFarmRobot H
Platform

GrowthIndicators ‘ Al-BasedGrowth N GrowthEnvironment g j\y /W
andModels Prediction/Diagnosis Monitoring

2 N R\ e
- — : > f%o\ Y
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Open-Field Smart Farming Testbed
for Technology Verification

= Production Site Demonstration
S | o..iceOperationDB Applg/Qabbage Growth Prediction,
I;i UU » Open-FieldCropData Monitoring and Diagnosis Service
tm Wy  Repository et RS R . L
e , L . | Systematiccropgrowthprediction | ‘@
n i Crop GrowthPrediction i i Crop GrowthInformation CollectionManagement i ;::::::::::::::::::::::::::::::::::
mTSTSTomsosssssomosee > ::::::::::::::::::::::::: s > ::::::::::::::::::::::::::::::::::::::::::::::::::::: | i CropGrow[_hStateMm[[Dnng llllll
i SoilSensors i ; CropGrowth i i CollectedDataManagement H ST SSIIIIIIIIIIIIIIIIIIIIIIIIICERS
:::::::::::::::::::::{ L:@%@@E@%@@?Egl I\:::::::::::::::::::::::::::::::::::::::::::::::::::: I :' CropGrOWthDﬁngIS
| rspectra : ' . o ' Pre-Processingand Analysis Support for : e .
I‘-‘—'-|_|y"i'n:'-'—'—'—'—'—'—'—'l—9'—a'—r'—'—rni—r;—a'\: i::?itﬁgz?ﬁr_{'l?_i?g?:os::lf:\: I‘:::::::::::::::::@@:rl::lz:i?:Id:(::_[g_p:_D:aét:a::::::::::::::::\:
| Weatherinformation | | e | AModelManagementfor GrowthPreciction/Diagnosis | GrowthMoritoringRobot



\%

é

i|i+ Solution X +

C Growth Surveillance & Analysis Solution_ find CROPs findCROPs

Provides monitoring and surveillance through systematic collection of crop growth data

—
— @ m
Growth Surveyor, Data Collection Planting/Cultivation Production Forecast and
Drones, CCTV and Analysis Distribution, Abnormal

Growth Analysis Operational Information
Offer Service :

& Serveyor Growth data management: Input, Query

& Growth Data Analysis : Statistical Analysis, Basic Analysis, Correlation,
Variance, Regression

& Crop Growth Abnormalities and Harvest Determination per Plot
o Visualization of Growth Data Analysis Results

\

ZydysEe

Growth Monitoring Features

@ i i .7 B %L1
Growth Monitoring & Growth Image Data Management "

Device Management . ‘ B
Drone Registration Management Data Storage andModel Linkage 0 . e - —
Drone Operation History Management .

CCTV Device Registration 1 Growth AnaIySIS nnnnnn
CCTVImageManagement *  RawGrowthImage Data Management
*  Processed Growth Image Data Management
4 SU rveyor GfOWth *  Growthlmage Analysis Management

Data Management *  Growth AnalysisLearmning Model Management
Surveyor Basic Information Management & Dashboard
Growth Information Management D lection P .

Growth Survey Data Management g;gxhéh Ai?ygiz ggg; rocessing Status

12
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< C Agricultural Robot Management Solution_ findROBOTs findROBOTSs

Dashboard (Operatlng Robots) Robot Control Robot Management
= ‘ .

gpeeopeBee

Integrated Control System for
Multi-purpose Farm Robots

An integrated management system that
enables efficient control and monitoring of
farm robots on a single platform

13
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C Agricultural Robot Management Solution_ findROBOTs

findROBOTs

An integrated management system that enables efficient control

and monitoring of farm robots on a single platform

Web
o (Usocket \‘ /' ROBMS )

Multi-Purpose Farm Robot Platform Integrated Monitoring System

Robot
Dashboard

Overall
Status

Operating
Robots

Integrated Control System

WEB, WAS Server
Window10 Window10

Tomcat| Java mariaDB

Robot Autonomous Log Farm
ft Robot Data
Manageme Driving Control Management Managem | Managem
nt Management ent ent

Image Data

Video Data

Sensor Data

Admin
Information
Mangement
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Multi-purpose
< C Agricultural Robot Management Solution_ findROBOTs FarmRobot L}

A versatile multi-purpose farm robot platform adaptable to diverse environments

ProtectedHorticulture  Open-field Crop Orchard Crop Autonomous Driving Growth Enwronment FarmWork Assistance

Environment  CultivationEnvironment Environment Monitoring

‘Farm Robot Autonomous Driving
Integrated Monitoring ~E

Farm Robot Platformintegrated + VCU *  Indoor/Outdoor Mobility Platform
MonltorlngSystem «  Open-Field Orchard Autonomous Resilient to Open-Field Conditions
* FarmRobot Platform & Application Map Generation *  Multipurpose Transport Platform
ServiceBM - Al-Based Autonomous Driving
* FarmRobot PlatformmDemonstration System
( N

o Integrated Control System e
Integrated Control System Integrated Control System
Dashboard(Overall Status) Dashboard(OperatlngRobots) (RobotManagement) (MapManagement)

I i B i

2 k) i 3 1

‘‘‘‘‘‘

BEBeEEOBBEBAE:
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Flying FarmBot

< C Agricultural Robot Management Solution_ findROBOTs

ProtectedHorticulture - Open-fieldCrop ~  OrchardCrop Pestdetectionmodel  Growthenvironment Pest Monitoring

Environment  Cultivation Environment Environment monitoring Analysis Forecasting
Pest Monitoring GrowthMonitoring ' FlyingFarmBot
« Pheromone Trap Collects Thrips Data * CameraCollectsGrowthData *  Indoor/Outdoor Wire-Moving Platform
« Uses Thrios Analvsis and Prediction * CollectedVideoProvidedtoFarmsvia * Contactless Automatic Charging System Compatible with
Sy Multi-Purpose Farm Robot Platform Charging Station

ModeltoForecastPest Occurrence
*  Waterproofing P66+ to Withstand Various Climate Conditions

Capable of collecting crop growth and pest monitoring data

e ——— \ Q q 0% 5 Pest Flying FarmBot

Acquisitionof

Acquisitionof crop 1 d
grqwth imaggg and @@j_ pest C|]|m1:s\g<?s an
videosviavision atavia
cameras pheromonetraps
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C Agricultural Robot Management Solution_ findROBOTs DemonstrationResearch

Enhancing smart farming solutions through field demonstration of crop growth and pest monitoring technologies
at the Gyeongnam Smart Farm Innovation Valley

DemonstrationDetails

Tenant companies at the
Gyeongnam Smart Farm Hardware tests for multi-purpose farmbots, micro-insect pheromone traps,
Innovation Valley demonstration complex l and flying farmbots for crop growth and pest monitoring
- Tests for driving/mobility performance, image and other data acquisition, and data
A transmission
| Mgy
SIGNLAB - . o .
Providing crop growth and pest analysis and monitoring services based
2 on the collection of crop growth and pest data.

= Flying farmbots

- w X Mobile/ Micro-pestAnalysis
Growth&PestAnalysis

Demonstration ltems Strawberry Gm Ansiﬁsr,‘;p

. . Micro-insect
Demonstration Period 2024.6.14.~2029.6.13.(5 Year) pheromone traps
Demonstration Targets Fixed/PestAnalysis

H/w  Amulti-purpose farmbot platform-based robot for crop ~
growth and pest monitoring Multi-purpose
farmbots
S/W  Crop Growth and Pest Analysis Platform Mobile/
. . Growth&Pest Analysis
Demonstration Service
* Providing crop growth analysis services through growth data Greenhouse Mobile
collection Robot
* Providing pest analysis services through micro-insect data Mobile/

collection within greenhouses Growth&Pest Analysis

17



Use Cases of the Solution

Development of Open-field Smart Farm Integrated
Control System .

O X| ADIE R MHIA aFarm.ai

Software Development for Andong Open-field
Smart Agriculture Pilot Distribution Complex Projec

18

Establishment of Digital Signage

Construction of Integrated Operation Management
System at Gyeongnam Smart Farm Innovation Valley
Demonstration Complex

Proposal of Pest Monitoring and Analysis Solution
for Geochang-gun Agricultural Technology Center

Lig Aol S UE
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Development of Open-field Smart Farm Integrated Control System

® . o
2021.10. 20. 2022.12. 31.

U U R U RN U R U U VRN URNUR RN UNNU

Providing integrated control and real-time farm management services based on data analysis collected from

smart agriculture pilot complexes

OtE I X| ADIESY AMH|A aFarm.ai .

Mool A, | ater,oloix ||| HEEER,
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Image Data Management

AlFarm Analysis

Future Orchard Decisions
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<& C Software Development for Andong Open-field Smart Agriculture Pilot Distribution Complex Project .
3 Month
2022.9.8.~2022.12.7.
Apple distribution traceability and quality management through smart agriculture data integration
Dashboard QR Code Management

s i, . =
EETe——— [
i+ ASmartAppleQualityManagementPlatformthatcollects | | g [ GQuality Information
! andmanageskey quality data(sweetness, weight, and i / “:
L grade) : - EC B
1 ] H Det2  proguction 1
1 analyzesandvisualizesdistribution qualitytrends ! ! Quantity E
E + digitalizes shippingrecordsfor integrated farm-level quality i i Distribution i | > X o
| rmenegemert ; | Data : [Consumer] Distribution Traceability System

— |
ST h - SUSSBAPC : Bound : sEUN x|
i * Register farm-level productionrecords, distributionquality, E . REEs2ESAPC i QEey E s 245 95 st ockel 12312
i and productinformation,enabling distribution traceability i R it ! p— s
i throughQRcodes. i j% jej
i * Generate QR codesforendconsumers. [ — o
i * Consumerscanaccesscomprehensive production, o T
| distribution, andauality history viathe GR code. oo Sl

20
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®, Establishment of Digital Signage
6 Month
@

2024.9.30.~ 2025. 3. 30.

U U R U RN U R U U VRN URNUR RN UNNU

Digital signage kiosks and smart pole digital signage tailored for smart agriculture service environments

Digital signage kiosks Smartpole digital signage

Installation of kiosks and
electronic display boards

CIB T

AR
AR
WES ALK

@>
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Construction of Integrated Operation Management System

at Gyeongnam Smart Farm Innovation Valley Demonstration Complex

X X

+

| ’ " Use Casesof the Solution

12 Month

®
2025.1.1.

2025.12.31.

U U R U RN U R U U VRN URNUR RN UNNU

HloJE| 4
ST SR 0l

2UNE2 L YH BE

S 20IEE S| ASTIX| SER2E2 ALY

Integrated Operation Management System
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Greenhouse Equipment Monitoring

Dashboard

Equment Operatlng Status

e
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C findFARMs

2025.1. ~

b &4 SIS SIS L H D

Deployment of multi-purpose screens and establishment of an automatic control system
to reduce natural damages (cold, pests, heat, etc.) in fruit orchards

System Architecture Diagram SmartOrchard IntegratedManagement System

oCa) —EEE— | l
-1 o= 1 — 1
O Anjsaia SEiz| (V) # | S * i i
i a — 1 1
............... I _lgg__la‘g'l-x - -
R © (Craz=Erol J i T CEETETEED [ [ i o) i
- - _ y - - : - :
I - - - - : :
- | i - - 1 1
i - >y o] 1 i
"I'T'E SVTEr” i :
1l i i
o} Amzized
a2 1
N 3~ e i P =~ tarratad Earm Cant e
.~ Overview Drawing S ICl-basedintegrated Farm Control -

o
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<& C Pest Monitoring and Analysis Solution for Geochang-gun Agricultural Technology Center

2025. 3. ~

U U R U RN U R U U VRN URNUR RN UNNU

Delivery of pest monitoring traps to Geochang-gun Agricultural Technology Center

Pest Monitoringand Analysis Solution

Trap ] M Pest Analysis System

t L Installation Proposal

Installation of moth and stink
bug traps as a set at
designated locations

v
i w‘

iR

® Operational Status of Pest
Monitoring Traps by
Institution

¢ PestImage Collection
e Pest Occurrence Status

¢ Provision of Pest Control
Information
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About

Signlab Co., Ltd.
Lim Ho Seob

2015.10.1.

IT consulting
Software development
Data analytics

(Smart Agriculture, Smart
Manufacturing)

. ianlab.}
Web Site .
www.findAGROs.com

E-mail signlab@signlab.kr

Company 4F:406 Gaya-daero,
Busanjin-gu, Busan,
Address  Rebublic of Korea


http://www.signlab.kr/
http://www.findagros.com/

]l
SIGNLAE

Signlab Co., Ltd. widely promotes appropriate smart agriculture
technologies to farms, driving innovationinagriculture

Contact Us

Head office 4F, 406 Gaya-daero, Busanjin-gu, Busan, Rebublic of Korea
Tel. 051-927-7111 Affiliated research institute 4F, 406 Gaya-daero, Busanjin-gu, Busan, Rebublic of Korea

Fax. 051-980-7761 Homepage http://www.signlab.kr

E-Mail. signlab@signlab.kr Smart agriculture http://www.findAGROs.com
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