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Outline

e Whatis Al
o Where is it used in plant research

« Case study 1: Root imaging
e Lessons learned

o (Case study 2: Stem imaging
e Lessons learned

» Case study 3: Stem cross section imaging
e Lessons learned

e Where do we go as a community?



WHAT IS A.l.?

» Use of computers to mimic human
intelligence using similar human
methodology.

« If-then, logic, decision trees, and
machine learning.

* Make assumptions!

The technology is MOVING
FAST!!!
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Computer
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A.l. In Ag

1986 - COMAX

COtton MAnagement
eXpert First system to
integrate a model
(Gossym). Irrigation, N2
fert and cotton growth.

1997- Neural
networks

First to avoid frost
formation in Sicily. Used

temperature parameters.

2016 — Image
analysis of root
system

Zhong et al. maize roots

2022 - LLM’s
release to public

Chat-GPT

2026 - LLM YOLO
12 released

1989- SMARTSOY

Crop growth with Insect
damage models

2005 - Fuzzy logic

Decide land suitability.

2018 - First Large
Language Model
(LLM)

GPT-1

2022 - Use of LLM
for image analysis
(YOLO).



CASE STUDY 1: Root Imaging

Weihs et al. 2024 Plant Phenome



e Determining
iIntermediates is
difficult

o Testing with
alternative
populations is
important

Weihs et al. 2024 Plant Phenome




CASE STUDY 2: Stem Imaging

« A"non” category
assisted with better
character recognition

 Model (LMM) are
RAPIDLY changing

Weihs et al. 2025, Smart Ag Tech




Image
Segmentation

Image

data
extracted

Image

Classification

 LLM need images
that have been
“seen” before

e Quality and scale of
images is important

Rusch, 2026, unpublished



Thoughts -

Moving FAST!

« Accuracy vs relevance

* Reproducibility? Computer science has
publishing standards (how to describe
models).

« Data sharing, credit?

« Who makes the decisions? User or
programmer?
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