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Digital transformation age
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World Economic forum ”transformative 

twelve”

• Food industry has been slow

“14 billion in investments in 1,000 food systems-focused start-ups since 2010, 

while healthcare attracted $145 billion in investment in 18,000 start-ups during 

the same time period.” WEF



Industry 4.0 and society 5.0







But first, What is AI? 

• Artificial Intelligence mimics human intelligence processes through algorithms 

and machine learning. In horticulture, AI’s relevance extends from predictive 

analytics to robotic automation, transforming traditional practices.

 

Year 
Definition of AI 

Reference 

1950 The ability of a machine to exhibit intelligent behaviour equivalent to, or 

indistinguishable from, that of a human. 

(Turing, 1950) 

1956 The science and engineering of making intelligent machines. (McCarthy et al., 2006) 

1980s The science of making machines capable of performing tasks that would require 
intelligence if done by humans. 

(Minsky, 1961) 

1990s A machine with the ability to solve problems that are done by humans with our 
intelligence. 

(Russell & Norvig, 
2010) 

2000s AI is that activity devoted to making machines intelligent, and intelligence is that 

quality that enables an entity to function appropriately and with foresight in its 
environment. 

(Nilsson, 1998) 

2018 AI is the science of making machines that are capable of performing tasks that would 

require intelligence if done by humans. 

(Chollet, 2021) 





Mechanistic Methods AI Methods

Rule-based:
Operate on explicit rules created by humans. 
rules are based on logical statements and clear, 
deterministic algorithms

Learning-based:
AI, particularly machine learning, operates on 
algorithms that allow the system to learn from data and 
improve over time

Predictability: 
Outcomes are predictable and repeatable because 
the system operates within the confines of its 
programmed instructions.

Adaptability
AI systems can adapt to new and changing environments 
or data patterns without being explicitly reprogrammed.

Rigidity: 
They cannot learn or adapt to new data or 
environments unless explicitly reprogrammed.

Generalization
Advanced AI systems, especially those using deep 
learning, can generalize from one task to another, 
applying learned knowledge to different but related 
problems

Domain-specific
Often designed for specific tasks and cannot 
generalize beyond the scope of their predefined 
rules, assumptions, and boundaries. 

Probabilistic and non-deterministic
AI often deals with uncertainties and probabilities, 
making decisions based on statistical likelihoods 
rather than fixed rules.

Transparency
The decision-making process is transparent and 
can be traced through the rules and algorithms 
applied.

Opacity
Some AI systems, particularly those involving complex 
neural networks, can be opaque, making it difficult to 
understand the exact decision-making process (often 
referred to as "black box" models)

First principles
Often designed based on fundamental theories and 
laws from physics, chemistry, or other domains, 
which dictate the system's behaviour.

Data-driven
AI systems are primarily driven by data, learning 
patterns, and relationships within the data that may 
not be apparent or derivable from first principles.



AI’s Role in Agriculture

• Precision agriculture

• Pest control

• Crop health monitoring

• Smart farming and 

components

• AI integration with 

IoT devices and 

sensors in the field



Model Training and Machine Learning



Model Training and Machine Learning



Applications of AI in harvest 

operations

• Optimization 

of timing and 

methods of 

harvest

Talaviya et al. 2020



Applications of AI in harvest 

operations

• AI-driven machinery and 

drones

Talaviya et al. 2020



Applications of AI in harvest 

operations

• Satellite imagery

Satellite imaging Corp.

satellites for agriculture

Texas A&M

https://www.youtube.com/watch?v=Wczoc-oNOBY&t=148s&ab_channel=GrainDataSolutionsInc.
https://www.youtube.com/watch?v=Wczoc-oNOBY&t=148s&ab_channel=GrainDataSolutionsInc.


On-farm sorting and transportation



Applications of AI in postharvest 

operations

• Crop quality and shelf 

life

• Sorting, grading, 

packaging and beyond





Accenture AI



Sorting
• Supply chain integration of 

Hyperspectral Imaging is in full 

swing 

• Miniaturization and imaging 

capabilities, real-time monitoring 

capabilities





https://doi.org/10.1016/j.postharvbio.2024.113354

Automatic surface temperature measurement 

and detection

https://doi.org/10.1016/j.postharvbio.2024.113354


Automatic surface temperature 

measurement and detection

Figure 2. Construction of the camera module 

(left), 3D mockup design of the sensor housing 

(right).







Detection of Condensation 

HSV features overlap





Mod

el​

RGB​ Grayscale​

Dataset Red 

Apples​

Granny 

Smith​

Red Apples​ Granny 

Smith​

Thresh

old

0.5 0.7 0.5 0.7

Accura

cy

0.911​ 0.479​ 0.916​ 0.792​

Precisi

on

0.933​ 0.479​ 0.979​ 0.722​

F1 

Score

0.901​ 0.647​ 0.915​ 0.929​

ROC_

AUC

0.979​ 0.631​ 0.976​ 0.811​
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