
AI in Agriculture 
Present and Future
Enhancing Efficiency, Productivity, and Sustainability
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Artificial Intelligence

Artificial intelligence (AI) is a way for 
machines, like computers or robots, to 
mimic human intelligence. This means they 
can learn from data, make decisions, solve 
problems, and even carry out tasks like 
recognizing speech, analyzing images, or 
driving a carτall without needing constant 
human instructions. 

It's like teaching a machine to think and act 
smartly based on what it has been taught or 
observed.

GPT-Image-2

https://www.nature.com/articles/nmeth.1618


1. Precision Agriculture: AI sensors, drones, and satellites 

collect crop, soil, and weather data to provide insights on 

planting, irrigation, and crop management, optimizing 

resources and reducing environmental impact. 

2. Crop Monitoring: AI analyzes drone or satellite imagery to 

assess crop health, detect pests, and identify nutrient or 

irrigation needs for timely interventions. 

3. Predictive Analytics: AI models forecast crop yields, market trends, and pest 

outbreaks by analyzing weather and historical data, aiding informed 

decision-making. 

4. Robotic Farming: AI-powered robots handle planting, fertilizing, and 

harvesting with precision, cutting labor costs and boosting efficiency. 



5. Supply Chain Optimization: AI streamlines logistics 

by predicting demand, optimizing transport, and 

minimizing waste, ensuring fresher produce 

at reduced costs. 

6. Livestock Monitoring: AI sensors track livestock 
health and behavior, enabling early illness detection, 
better care, and optimized feeding. 

7. Food Safety: AI enhances food safety by detecting contaminants or spoilage 
in real-time, automating quality control for high-quality products. 



White
FFFFFF

Dark Yellow
997700

Light Yellow
EECC66

Dark Red
994455

Light Red
EE99AA

Light Blue
6699CC

Dark Blue
004488

Black
000000

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

Yellow
F0E442

Orange
E69F00

Blue Green
009E73

Sky Blue
56B4E9

Vermillion
D55E00

Pale Violet
CC79A7

Blue
0072B2

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

W
o

n
g

, 
B

 (
2

0
1

1
) 

P
o

in
ts

 o
f 
vi

e
w

: 
C

o
lo

r 
b

lin
d

n
e

ss
,

N
a

tu
re

 M
e

th
o

d
s8

, 
4

4
1

P
rim

a
ry

S
e

co
n

d
a

ry
S

u
p

p
o

rtin
g

Illini Orange
FF5F05

Illini Blue
13294B

Storm
707372

9C9A9D

C8C6C7

Industrial
1D58A7

Arches
009FD4

Prairie
006230

Harvest
FCB316

Patina
007E8E

Berry
5C0E41

Earth
7D3E13

U
n

ive
rsity o

f Illin
o

is C
o

lo
rs

Levels of AI

Source: Ministry of Defence, Defence Artificial Intelligence Strategy (June 2022), p4

https://www.nature.com/articles/nmeth.1618
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Machine Learning
A subset of AI that allows machines 
to learn from data without being 
explicitly programmed. It focuses 
on the development of computer 
programs that can access data and 
use it to learn for themselves.

This technology has led to the 
emergence of large language 
models like CoPilot, Claude 
and ChatGPT.

ǅClassification

ǅClustering

ǅRegression/forecastingDALL-E2: renaissance illustration of a 
human brain with one side living 
creatures and the other a circuit board

https://www.nature.com/articles/nmeth.1618


White
FFFFFF

Dark Yellow
997700

Light Yellow
EECC66

Dark Red
994455

Light Red
EE99AA

Light Blue
6699CC

Dark Blue
004488

Black
000000

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

Yellow
F0E442

Orange
E69F00

Blue Green
009E73

Sky Blue
56B4E9

Vermillion
D55E00

Pale Violet
CC79A7

Blue
0072B2

Wong, B (2011) Points of 
view: Color blindness, Nature 
Methods 8, 441

W
o

n
g

, 
B

 (
2

0
1

1
) 

P
o

in
ts

 o
f 
vi

e
w

: 
C

o
lo

r 
b

lin
d

n
e

ss
,

N
a

tu
re

 M
e

th
o

d
s8

, 
4

4
1

P
rim

a
ry

S
e

co
n

d
a

ry
S

u
p

p
o

rtin
g

Illini Orange
FF5F05

Illini Blue
13294B

Storm
707372

9C9A9D

C8C6C7

Industrial
1D58A7

Arches
009FD4

Prairie
006230

Harvest
FCB316

Patina
007E8E

Berry
5C0E41

Earth
7D3E13

U
n

ive
rsity o

f Illin
o

is C
o

lo
rs

AI vision -based weed management in horseradish production
Sunoj  Shajahan, John Reid, Vikram Adve, Elizabeth Wahle, and Dennis Bowman

Amiga robot at growerôs field

Collinsville, IL 

August 22, 2024

Goal: 
To develop a fully autonomous 
mechanical weeding platform 
specifically for horseradish 
production systems.

Future: 
To develop a modular system that 
can be adapted to fit any row of 
specialty vegetable crops.

https://www.nature.com/articles/nmeth.1618
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Algorithm

A set of instructions 
or rules followed by a 
computer to solve a 
problem or perform 
a task. 

In AI, algorithms are used 
to process data, make 
decisions, and learn 
from experience.

GPT-Image-2 generated July 2026 using the following prompt: A cartoon of a robot reading a 
rule book to illustrate the following: A set of instructions or rules followed by a computer to 

solve problem or perform a task. In AI, algorithms are used to process data, make decisions, 
and learn from experience. The illustration should be weighted to the right side of the image.

 

https://www.nature.com/articles/nmeth.1618
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