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who, what, why



aims of scientific pillar II
 
➔ forming of AI algorithms 

and methodologies that 
can leverage this big skein 
of observational data and 
blend them with the 
domain knowledge in order 
to promote a sustainable 
(profitable?), resilient and 
fair Agriculture.

➔ equally important as the 
first, serve your user as your 
research.



The narrative
from the user 

to the research
and back



Research concept 
& technologies 

involved 
Domain knowledge
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A full blown senario
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Data Insight?





Phenology 
Estimation
Remote crop 
monitoring



Case Study: Cotton

➔ Vital crop for the Greek economy 
➔ Underrepresented in the 

literature



Lack of 
annotated data

Unsupervised/Semi-supervised 
approaches

Phenology annotation 
campaigns 

Case Study: Cotton



Semi-Supervised (heuristic) phenology estimation



Stage Cont. 

scale 
DoY range Duration 

(days) 

Seeding 100 110-125 - 

Root Establishment 100-199 110-150 15-25 

Leaf Development 200-299 130-190 25-40 

Square 300-399 160-215 20-25 

Flowering 400-499 180-250 35-45 

Boll Development 500-599 220-270 20-25 

Boll Opening 600-699 240-315 25-45 

Harvest 700 - - 

Semi-Supervised 
(heuristic) 
phenology estimation



Unsupervised phenology estimation

Mixed stages ?? → fuzzy clustering !! Prediction of primary and secondary stage



Phenology annotation campaigns

➔ At least 15 visits per field (approx. 3 per month) during the 
growing period

➔ Ideally, visit the fields in the days that Sentinel-2 passes over. 
Consult weather forecasts and decide if the inspection could 
be delayed for a few days.

➔ Walk with a zig-zag pattern for typical scouting through the 
field and inspect the growth status and how it varies in space.

➔ Decide on the phenological stage that best describes the 
majority of the plants in the field. If the field is in a transitioning 
phase between two phenological stages, mention both and 
decide which is the prevailing one, i.e., the primary stage. 

➔ Decide on the percentage that is explained by the primary 
and the secondary stage

➔ Take a panoramic photo of the entire field. Take two close-up 
photos of plants. The first one should be representative of the 
majority of the plants in the field. The second one should be 
representative of a minority of plants in the field. 

Annotation Protocol Supervised learning 



Case 1





Case 2





Future steps

● Drone campaigns → Cotton phenology benchmark 
dataset

➔ Phenological calendars
➔ Field photos
➔ UAV images

What else? 

● Self supervised learning: generate latent representations
● Exploit the data!! How?

○ Fusion of satellite with UAV images
○ Phenology estimation on different data source

● Other Crop Types



To sow or not to sow?
A recommendation 
system for optimal 
sowing



commercial use of 
sowing map for 
cultivation period of 2022 
in GR (sunflower, corn, 
cotton)

pilot of sowing 
map for 
cotton for 
cultivation 
period of 2021 
in 
Orchomenos

Serving 
another

real need



Map
➔ Numerical weather 

predictions (2-day at 2km 
WRF , 10-day at 25km GFS, 
soil temp 0-10cm + ambient 
temp)

➔ Appropriate temp 
thresholds from Agricultural 
bibliography (credits: 
Dimitra Loka - cotton & 
George Zanakis - corn, 
sunflower)

➔ Basic time series analysis to 
generate an artificial 10-day 
at 2km

https://docs.google.com/file/d/1VO-FekxA6sgi8mz8WFYBkbjMLBT5mnE7/preview


Artificial 10-day 
at 2km forecast 
blending WRF & GFS

Spatial kNN

Knowledge-based rules

Knowledge-based Recommendation System

GFS



WRF
1st day
vs
Real 
Temps 
Real Weather 
measurements
from Meteo station 
in Kopaida
Latitude : 38.45074° N
Longitude : 22.99469° E
Altitude: 98m

8/4/2021 ~ 1/6/2021



Differences/errors of max/min
between Real Temps and GFS 1st day Temp at 2m
(10/4/21 - 30/5/21) 

Differences/errors of max/min
between Real Temps and WRF 1st day Temp at 2m
(10/4/21 - 30/5/21) 

GFS vs 
our WRF
an embarrassingly
simple approach 

Real Weather measurements
from Meteo station in Kopaida
Latitude : 38.45074° N
Longitude : 22.99469° E
Altitude: 98m



GFS 10-day
vs 
Artificial
WRF-10day
an embarrassingly
simple approach 

Real Weather measurements
from Meteo station in Kopaida
Latitude : 38.45074° N
Longitude : 22.99469° E
Altitude: 98m



Hmm,
but what is the 
effectiveness of our 
recommended 
actions?



Evaluating agricultural 
recommendations



Ok, lets run our 
experiments!
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But, is ok to simply run a 
independent t-test?
What are the assumptions under 
the hood?

1. the scale of measurement applied to the data collected 
follows a continuous or ordinal scale, such as the 
scores for an IQ test.

2. The data, when plotted, results in a normal distribution, 
bell-shaped distribution curve.

3. There is a reasonably large sample size is used. A 
larger sample size means the distribution of results 
should approach a normal bell-shaped curve.

4. Homogeneity of variance. Homogeneous, or equal, 
variance exists when the standard deviations of 
samples are approximately equal.

5. Data is collected from a representative, randomly 
selected portion of the total population.

✅

❌

✅
✅
✅



Hmm, 
interesting insights!
Something good 
happens there!



Evaluating 
agricultural 
recommendations 
using 
causal inference ftw







Our causal graph









Let’s take
our drinks

and discuss it


