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ANNUAL GLOBAL CROP YIELD (PERCENT)
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Sources: FAO Statistics; Oerke, (2006)

BETWEEN 20 AND 40% OF GLOBAL
CROP YIELDS ARE REDUCED EACH
YEAR DUE TO DAMAGE BY PLANT
PESTS AND DISEASES



Eight Principles of
Integrated Pest Management

Prevention and Suppression
Decision-Making

Non-Chemical Methods

Pesticide Selection
Reduced Pesticide Use
Anti-Resistance Strategies
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Technical Aspect of IPM

Soil Preparation &
Planting

Forecasting

Pest Trapping &

Monitoring Thresholds

Cultural Controls Biological
& Sanitation Controls

Q Chemical Controls Record Keeping

Evaluation &
Decisions for
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Key Technologies for Next Generation Pest
and Disease Research and Management

j Real-Time Monitoring

Data
. Analytics
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Integrated Sensor Module Ver. 6 (April 2019)

BH1750 Light intensity sensor
(ROHM Semiconductor)

Raspberry Pi Camera Module v2.1
(Raspberry Pi Foundation, Inc.)

Raspberry Pi 3
(Raspberry Pi Foundation, Inc.)

Improvements: N ~

prOY. , : SHT20
- Waterproof design (Sensirion)
- Even more simplified assembly
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Pest detection and recognition using deep learning
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local network

Wireless sensor
node
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NTU Experimental Farm
Crops: Cabbage
Nodes: 4

Farm E
Crops: Eustoma
Nodes: 8

Farm A
Crops: Strawberry
Nodes: 8

Farm F
Crops: Orchid
Nodes: 6

Farm B
Crops: Vegetable seedling
Nodes: 10

Farm G
Crops: Tomato
Nodes: 8 x 2

Farm C
Crops: Vegetable seedling
Nodes: 7

TNDAIS Experimental Farm
Crops: Eustoma
Nodes: 6

Farm D
Crops: Vegetable seedling
Nodes: 6

TNDAIS Mango Orchard
Crops: Mango
Nodes: 3

PF = mm mm mm = mm—

Planning: 6 sites
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Daily increase
in insect count
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I I Daily differential insect count (mosquito) I

Daily differential insect count (cranefly)
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Daily differential insect count (whitefly)
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3-Day Infection Rate and 3-Day Disease Severity Value (3-Day DSV)
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3 Day Infection Rate and 3-Day Disease Severity Value (3-Day DSV)
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Control I\ [0} Risk
Measures Treatment Assessment
= Low Latency Data - -
= Spatial-Temporal Data . K/'

= Fast Delivery of Information
= Immediate Action Early

= Ubiquitous
= Data Accumulation , Warning |
= (Collaboration
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Eight Principles of
Integrated Pest Management

. Prevention and Suppression
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Intelligent and Integrated
Pest/Disease Management
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