
#ALE2024
#AgriFinALE2024



Presentation  by:

Research Scientist – AI/ML

Enabling On-farm 
breeding using AI

Steve Mutuvi, PhD



Farmers' Insights 

and 

Preferences

Enable On-Farm Breeding

Breeding Decisions

Conversational 
Data

Multi-Modal 
Analysis

NDIZI

Artemis 2

Artemis FM



Classical Phenotyping

Human Observation Qualitative Estimates

Smart-phone enabled phenotyping



Machine Observation Quantitative Counts



COMMON BEANS r2  0.84 from ~500 images COWPEAS r2  0.83 from ~600 images

Pod Counts



COMMON BEANS r2  0.94 from ~100 images SORGHUM r2  0.85 from ~500 images

Stand Counts



Stand Counts



Pod Counts

Eliciting Farmers insights and Preferences
PROBLEM: 
When developing new climate adapted crop varieties, improper or incomplete documentation 
of farmer preferences for new varieties tend to produce varieties that farmers don’t want and 
won’t grow. 

Farmers growing maladapted varieties are vulnerable to crop loss due to increased climate 
induced stress, pests and disease for which they were not developed and tested.

HYPOTHESIS: 
Use of automatic speech recognition will improve the capture of farmers’ feedback for variety 
trials conducted on their farms including  unanticipated traits, diverse terminology, essential 
variety characteristics, visual indicators of crop performance . This information will generate more 
accurate farmer typologies and variety target product profiles
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• Develop a robust and scalable speech-based system to understand farmers’ insights and 
preferences. 

Angalia aina B na elezea 
chochote unachokiona 
ambcaho unakipenda 
kuhusu hiyo? Aina B 
nimeipenda imetoa vizuri 
kuliko A na C

Angalia aina B na elezea 
chochote unachokiona 
ambcaho unakipenda 
kuhusu hiyo? Aina B 
nimeipenda imetoa vizuri 
kuliko A na C

collection of  audio data 
from farmers in which they 
express their preferences for 
different varieties

Audio transcription

ABSA:
Aspect- B
opinion - nimeipenda 
imeota vizuri
Category - plant vigor
Sentiment - positive 
Emotion - Happy

Text annotation

Model trainingModel evaluation

   Breeders

NDIZI (NLP to Develop and Innovate Zero-shot Intelligence)



Model Performance Comparison



Je kuna kitu chochote hukukipenda kuhusu kukuza aina A? ee ni kuchelewa 
kuota na kuchelewa kukauka mmm kingine alafu na uzao wake sio mzuri 
kama C

A|Germination|negative|kuchelewa kuota|Sadness/disappointment; 
A|Maturity time|negative|kuchelewa kukauka|Sadness/disappointment; 
A|Yield|negative|uzao wake sio mzuri|Sadness/disappointment

Model Prediction

Sentence

Ground Truth

A|Germination|negative|kuchelewa kuota|Sadness/disappointment; 
A|Maturity time|negative|kuchelewa kukauka|Sadness/disappointment; 
A|Yield|negative|uzao wake sio mzuri|Sadness/disappointment

Example Output





Thank you 
for your 
attention.


