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Planetary Boundaries

•

•

•

 (provided by Dr. Yoshida. NARO, Japan)
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Visual and manual
• Inconvenient,  

subjective
• Low frequency

IoT sensors
• Automatic, objective
• High-frequency & 

high accuracy

Decisions by AI
• Objective
• Quantitative

Empirical decisions
• Subjective
• Qualitative

Empirical operations
• Laborious, 

inefficient

Conventional F. Smart F.

Robots & navigation
• Automatic, 

accurate, efficient, 
light labor

Paper based
• Inefficient
• Dead stock

Cloud database
• Automatic, big-data
• Reusable

Decision making for farm 
field management
Decision making for farm 
field management

Data PlatformData Platform

Farm field managementFarm field management

Farm field monitoring
• Crop status
• Environments: 

weather, soil, water, 
pests, etc.

• Past, current, future

Farm field monitoring
• Crop status
• Environments: 

weather, soil, water, 
pests, etc.

• Past, current, future

Difficult technology 
transfer

Easy technology 
transfer
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5 10 15 20

(cm)2010 155

Multi-time harvest: labor cost
One-time harvest: on-farm food loss

Farmer Income Decrease 

Too big
(0 円)

Too small 
(0 円)

L :12-13 cm
(100 円)

2L :13-15 cm
(90 円)
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Ridge detection and 
broccoli clustering

Get ID and geo-location 
of each broccoli

Seeding detection by 
pre-trained Yolo v5 

(With only 2 annotation images)



broccoli 
center points
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DL-based 
mapping 
system

Treatment 
decision

Treatment 
application

Takes targeted measures only



        







Automatic  
indoor cultivation

Automatic individual 
data collection Synthetic Individual 

Data Generation
Natural Scenario 

Simulation

Data annotation
by agronomy specialist

Data collection 
under natural scenarios
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• A Large and Diverse Dataset of High-Resolution RGB-Labelled Images
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