
Digitization & 
Artificial 
Intelligence 
in Agriculture

in collaboration with

Machine Observation Quantitative Counts



20%
Of world’s cropland shows declining 

productivity due to human-induced 
degradation

Degraded soils emit significant 
greenhouse gases, worsening 

climate change

More food needed by 2050, but each 

1°C ↑ = 5%↓
in crop productivity70%  

More food needed by 2050, but each 

1°C ↑ = 5%↓
in crop productivity





● Plant Breeding: developing better varieties

● Genebanks: store variety samples

● Adoption: getting better seeds to farmers

● Policy: science-based recommendations 

● Landscapes: sustainable food systems 

● Sustainable farming: increase productivity



Traditional Phenotyping 
with Pen & Paper

Few sites = limited 
representativeness

High tech ≠ accessible 
everywhere

Evaluating Variety (seed) Performance at Scale



How can AI help?
Smartphone + Computer Vision + Pushcart -> More locations, Faster

∂∂

Standardized Imaging in 60 
seconds Scalable Across CountriesScalable Across Sites



How can AI help?
Smartphones + Locations + Natural Language Processing -> Farmer Feedback



IMAGERY ANNOTATIONS MODELS
INFERENCE & 

TRAIT EXTRACTION



IMAGERY ANNOTATIONS MODELS
INFERENCE & 

TRAIT EXTRACTION

Annotation of a 

common bean plant 

image using instance 

segmentation. This 

enables tasks like 

counting flowers, 

counting plants, in an 

image, etc. 

https://docs.google.com/file/d/1wKZJWvjEB89l7dCEBZTs5VJRhK8Cc2DO/preview
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Row 2

Row 3
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Plot 1

Image level 
to plot level
Averaging count across 
unique images 

Row 2

Row 3
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IMAGERY ANNOTATIONS MODELS
INFERENCE & 

TRAIT EXTRACTION

Count whole plant

Region/area of each plant part

Mount 
smartphones 

to a 
pushcart

Average number of 
pods/plant for a plot

Pods/image



Product Preference

Need: Varieties adapted to climatic 

conditions, environment and needs.

Solution: understand market (farmer 

preferences) and segments 

“ I get more money 
in the market for 
the yellow seeds 

than the red 
seeds.”

Seed color

Disease 
resistance

Market value

Time to maturity



LLM -Powered Data Processing

Question: What do you like about variety A? What do 
you dislike?

Answer: I like Variety A because it has really large 
leaves and the leaves also taste nice. However, i 

didn’t like that the pods matured unevenly.



Enhance target-use understanding

1. Trait Discovery: What traits do farmers 
notice

2. Trait Prioritization: Which traits are most 
important to different groups

3. Variety Evaluation: How do trial varieties 
perform along farmer-relevant metrics



Trait Discovery



AUDIO TRANSCRIPTION ANNOTATION MODELS

> 5000
Audios collected 
& transcribed

> 4000
Transcribed audios 
annotated

11
New trait categories

90
New nuanced traits

I like Variety A because it has really large leaves 

and the leaves also taste nice. However, I didn’t 

like that the pods matured unevenly.



Data 
Collection at 

Scale

Annotate diverse, 
useful images the 

right way

Ethical & 
powerful model 

development

Accurate, timely 
decisions 

backed by data

Transferable Pipeline



7B Images Breeding 
Decisions

Multi-Modal 
Analysis

Artemis FM

Conversational 
Data

Imagery 

On Station & 
On Farm

Multi-Modal Analytics


