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Al Crop Maps Could Change Fieldwork in

Senegal

A Cambridge model used satellite images and limited training data to identify crops in

Senegal with 84% accuracy.

An illustration shows small farm fields being observed by a satellite and analyzed on a laptop.

An open-source artificial intelligence model
identified crops in Senegal’s groundnut basin
with 84% accuracy in tests, using far less labeled
data and computing power than many current
methods, according to reporting by Phys.org on re-
search published Sept. 29. The model, called
Tessera, was developed at the University of Cam-
bridge and trained on satellite images. Re-
searchers tested it on crop mapping for 2018, 2019
and 2021 and found that, in one scenario, it per-
formed 28% better than the next-best model.

That matters because crop maps are not just acad-
emic pictures. They are working documents used
by governments, aid groups and food-security or-
ganizations to estimate what is growing where. In
Senegal, much of the food supply comes from
smallholder farms, meaning small-scale farms of-
ten worked by families or local producers. Phys.org
reports that many of these farms are rain-depen-
dent, so drought or disrupted rainfall can quickly
turn into a food-security problem, which means
people may not have reliable access to enough
food.

The work problem is simple to describe and hard
to solve. To estimate crop production, organiza-
tions need current information from the ground.

Ground data means information collected by peo-
ple who visit fields, record what is planted, and use
those observations to check a map or model. That
work can be slow, expensive and difficult, especial-
ly when fields are small and spread out. The other
option is to analyze satellite imagery, but high-
quality analysis can require expensive computing
resources and large sets of pre-labeled examples,
which are images already tagged with the correct
crop type.

Tessera offers a different workflow. The model
looks at a year’s worth of satellite images and
compresses each 10-meter, or 33-foot, point of
land into an embedding, which is a string of num-
bers that summarizes patterns in the data. For
crops, those patterns can include how a field
changes over a growing season. A simpler algo-
rithm can then use a smaller number of calibration
data points, meaning known examples used to tune
the system, to turn those embeddings into a crop
map.

For a career and technical education classroom,
the important part is the work itself. This is not a
robot replacing every field visit. It is a shift in the
job from only collecting raw observations toward
collecting good samples, checking data quality,
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running geospatial tools and explaining uncertain-
ty. Geospatial work means using location-based
data, such as satellite images, coordinates and
mapped field boundaries, to make decisions. Re-
mote sensing means gathering information from a
distance, often from satellites or aircraft, instead of
standing directly in the field.

The people involved in a system like this could in-
clude field survey crews, GIS technicians, data ana-
lysts, agricultural specialists and software develop-
ers. A GIS technician works with geographic infor-
mation systems, which are computer tools for stor-
ing, layering and analyzing map-based data. In this
case, the technician’s job would not be to make a
decorative map. It would be to manage layers of
satellite data, field observations and crop classifi-
cations so that decision-makers can use them.

The hiring signal is also important. A person enter-
ing this kind of work would need more than general
interest in technology. Useful skills would include
careful field documentation, basic statistics,
spreadsheet and database habits, GIS software,
and enough coding or scripting to handle files and
repeat a workflow. Just as important would be
quality control, often called QA/QC, which means
checking whether the data are accurate, consistent
and usable before anyone trusts the result. In this
study, the model’s accuracy dropped between
2018 and 2021, and the researchers think the qual-
ity of the ground survey data may be part of the
reason. That is a reminder that Al output is only as
strong as the data and checking process behind it.

Written from reporting by Phys.org.

There are limits. An 84% accuracy rate is useful,
but it also means the model was wrong in some
tests. The study also did not test for secondary
crops in fields where more than one crop is grown,
which could affect accuracy in more diverse farm-
ing areas. For a food-security agency, those limits
matter. A map that is good enough to spot a region-
al trend may not be good enough to decide
whether one village, one farm cooperative or one
storage site needs help first.

The model’s open-source design is part of the sto-
ry. Open-source software has code or tools that
can be inspected, shared or adapted under public
licenses, instead of being locked inside a private
product. Phys.org reports that Tessera’s underlying
model is public, unlike Google DeepMind'’s Al-
phaEarth, which the researchers also compared it
with. If local governments and organizations can
run the tool with data they already have, they may
be able to update crop information in the years be-
tween major field surveys.

This is a technical story, but it is also a workforce
story. As agriculture, climate monitoring and public
planning use more satellite data, the job site ex-
pands beyond the field, the shop and the office.
The best worker may be someone who under-
stands crops well enough to question a bad map,
understands data well enough to find an error, and
understands the limits of Al well enough not to
oversell it.
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THINK IT THROUGH

1. If a food-security agency has limited money, should it spend more on field survey crews or on Al
crop-mapping tools? Defend a balance between the two.

2. Would an 84% accurate crop map be good enough for public decisions? Argue where it would be
acceptable and where it would be too risky.

3. What skills would make a new worker valuable on a project like Tessera, and which skill do you
think would be hardest to replace with software?
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ACROSS DOWN

1 Obtaining information about an area 2 Methods for collecting, organizing, and
from afar rather than on site interpreting numerical information

4  Connected to places and positions on 3  Step-by-step computer procedure for
Earth analyzing data or solving problems

6 Numeric representation that captures 5 Data gathered through planned
key patterns in complex data questions, measurements, or field visits

8 Earth-orbiting device that gathers land 7 Pictures or visual data gathered by

images and data

9 Closeness of a result to the correct
answer or real condition

10 Extended spell of unusually low
precipitation that harms crops and water
supplies
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Where this came from

This article was written for 3andB from the reporting below. It is not a reprint — the
wording is ours and the facts are theirs.

Phys.org

“Al identifies Senegal's smallholder crops 84% of the time using limited training data”
Published Tuesday, September 29, 2026

Read by us on Tuesday, September 29, 2026

https://phys.org/news/2026-09-ai-senegal-smallholder-crops-limited.html

WHAT IS IN THIS PACKET

The article and its discussion questions, a word search, and a crossword.

COPYING AND REUSE

Free to print, copy and hand out for classroom use. Please keep this page with the packet,
so the next teacher can see where the story came from.

More where this came from

If this short lesson worked for your class, our full workbooks go further with the same
care:

= Complete units with student and teacher editions
= Worked solutions for every exercise
= Standards-aligned, classroom-tested, print-ready

See the full lessons at 3andB.com
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