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Labor shortage at agriculture sector in R.O.K



Labor shortage at agriculture sector is global phenomenon



Future Plans

Image derived, non-destructive way is required for future agriculture

How we overcome? (Field Phenotyping Data)
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Digitalized Field Phenotyping Data

Waginegin Research (WR, NL)
National Plant Eco-Phenotyping (NPEC) Center



Real-time Precision Measurement Big Areas
⦁ Sensor Network

⦁ ＲＧＢ images 

⦁ Known Knowledge 

⦁ Field Scanning Platform

⦁ 3D & multiple spectral images

⦁ Discover New Knowledge 

⦁ Autonomous Flying Drones

⦁ＲＧＢ and multiple spectral

⦁ New and Known Knowledge

Field Phenotyping Data Acquisition at NICS
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There were known yield associated traits in rice. We selected few traits from the known traits 
and digitalized traits with deep learning models (ex., Yolo v.12 and etc) 

Case Study 1 : Known Knowledge Measurement Methods 



Case Study 1 : Developing A.I. models for measurement
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Case Study 1 : Known knowledge – Yield Forecast Pipeline



“Web-based traits measurement platform (Working Progress)”

Case Study 1 : Known Knowledge – Platform Service 
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“Field Scanning Platform – Gathering 3D images of crop at rice paddy field”
= Measuring traits not possible by manual labor (ex., Volume, Leaf angles, and etc) = 

Structural and spectral information of crop at Open-Field

<Field Scanning Platform – Operating at NICS since 2023>

Replace manual measurement 
with automated platform 

Volume Leaf Angles

Case Study 2 – New Knowledge with Field Scanning Platform (FSP) 



쌀수급조절정책지원
Case Study 2 – New Knowledge with FSP (Yield Prediction)

“Measuring various traits at crop level for yield prediction”

7월5일 8월20일 9월16일



쌀수급조절정책지원
Case Study 2 – New Knowledge with FSP (Yield Prediction)

Class Features Grouping

Structural

Convex.Hull.Area.mm 1

Convex.Hull.Circumference.mm 2

Digital.Biomass.mm 3

Plant.Height.Averaged.mm 4

Plant.Height.Max.mm 5

Surface.Angle.Average 6

Spectral

GLI..0.15.0.3... 1-1

GLI..0.3.0.6... 1-2

NDVI..0.3.0.45... 2

NPCI...4..0.8... 3-1

NPCI...0.8..0.4... 3-2

NPCI...0.2.0... 3-3

NPCI..0.0.2... 3-4

Color-
based

Saturation..100.100... 1

Hue..75.100... 2

Lightness..50.75... 3-1

Lightness..75.100... 3-2

NPCI

Collaboration work with WR/NPEC

“Selected traits at crop level for yield prediction”



쌀수급조절정책지원
Case Study 2 – New Knowledge with FSP (Yield Prediction)

“New Knowledge from FSP useful for rice yield prediction”
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Comparison model prediction results cultivars and measured dates
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쌀수급조절정책지원
Case Study 2 – New Knowledge with FSP (New Traits) 

“Measuring various traits at crop level-preparing for Physical A.I.”

모델 (디지털작황)

Panicle detection and angle measurement 

Measured crop with 3D data and then validate new knowledge with crop genomic data

Comparison of rice panicle angles

Comparison of rice volumes

Analyze with genetic markers

Comparison of rice cultivars with structural data 

Comparison of rice cultivars with spectral data 
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AX Transformation: Transfer New and Digitalized Knowledge  

New knowledge transfer with FSP

Digitalized knowledge transfer with sensor network

AX transformation (Drone)

Flowering Date

Canopy Heights



AX Transformation: Developed Drone Image Analysis  

<Image Acquisition for Drone >

Scheduling for Drone 

Automated image transfer Methods

<Drone Image Analysis Tool (DIAT.exe)> <Connected with NICS server>



AX Transformation: Tested at testing plots at NICS

Image

Canopy Heights Flowering Dates



AX Transformation and Beyond (Physical A.I.)

Image Canopy Heights Flowering Dates Canopy Area Number of Leaves

3D images (volume) Extract Panicle in paddy field Panicle Angle (PA) Calculations Characterized PA

MCARI NDRE



Case Study XXX : Future of Agriculture ?? 
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