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Introduction

• INEGI, as part of its duties, is responsible for generating the 
statistical and geographical information that the country demands 
to support decision-making and the definition of public policy.

• Remote sensing is an important tool in the study of 
natural resources and the environment, where it's 
possible applications are many, with one of the 
most important being agricultural monitoring.

• The application of new technological trends 
presents an excellent scenario to support 
the generation of information, leading 
to the integration of innovations for 
process improvement.



Introduction

 With the experience gained from events such as the 2022 

Agricultural Census, several techniques were applied:

o The identification of cultivated and 

uncultivated agricultural areas.

o The determination of irrigated agricultural 

zones.

o Understanding the conditions of agricultural 

areas at different stages.

o The identification of crops.

 It enabled the identification of areas of 

opportunity to support activities focused           

on the better use of these technologies for     

the generation of information for the sector.



 Define a methodological procedure for 

the analysis of agricultural activity, 

through cloud processing of satellite 

images.

 Detect agricultural activity through 

multitemporal analysis of vegetation 
indices from satellite images.

 Identify areas with irrigation modality, 

through multitemporal analysis of 
vegetation indices from satellite images.

 Identify crops of interest and estimate 

areas for validation or comparison with 
historical data.

Objectives



Prior Experiences 
in Crop 
Identification 
Using Satellite 
Images (DGEE)



Methodology

It has been applied to different crops and regions of the country



Stage 2
Experiences 2018-2020

Free satellite images (spatial resolution 10 
meters)

Open-source software

Field samples

• Obtained through administrative 
agricultural records (validated in the office).

Achievements

• Free software and images 

• Although limited, administrative records
were obtained for free Good definition and 
positive results for some crops

Stage 1
Experiences 2013-2016

Purchased staellite images (spatial 
resolution 6.5 meters)

Software comercial

Field samples

• Obtained through field visits to selected 
areas

Achievements

• Good definition and positive results 
for some crops 

• High accuracy and sufficiency in the field
samples



What We Have 
Not Used
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Time series.

Radar images such as Sentinel-1.

Segmentation.

Additional layers such as Digital 
Elevation Models, climate, spectral 

indices, among others.

Geomedian (representation of a 

set of cloud-free images).



Research Project 
Progress – 2024



Literature 
Review
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Detection and Classification of Crops

Input Data

In situ information

Crop calendar

Field data

Digital Elevation Models (DEM)

Data 
Processing

GEOBIA

Cloud-free image 
selection

Image composition 
and fusion

ML Models

Agricultural 
Monitoring Products

Crop maps and estimations

Yield estimation

Supervised models

Deep learning

AutoML model 
optimization

Atmospheric correction
Terrain correction

CNN-LSTM
Neural networks

Variable selection
Cross-validation

Object-based 
segmentation

Geomedian

Multitemporal 
combination

Fusion of optical and 
radar data

Satellite Data

Feature 

Extraction

Precision 
Evaluation

Sentinel-1 

Radar

Sentinel-2 Optical

Landsat

Other satellites

Vegetation indices

Spatial and climatic

Texture

Radar

Climatic variables

Time series of indices

NDVI
EVI

DEM

GLCM
LM filter bank

RVI

Global 
evaluation

Confusion matrix

FI-Score

User’s accuracy

Producer’s accuracy



●Cluster with 160 cores, 1.5 TB 
RAM, 16 TB storage

●Preproduction and training 
environment

●JupyterHub, Docker Swarm

●Python on Ubuntu

●Grid Storage RAID (Data Lake)

●45 TB NAS

●On-premise infrastructure

Test Environment 
(Sandbox)



user@inegi.org.mx / password

Test Environment (Sandbox)



Crop Classification in Python

Sonora: Valle del Yaqui (DGEE) 
Temporada: Otoño – Invierno 

2018-2019

DRCN



Crop Classification in Python (Sandbox)



Crop Classification in Python (Local Setup)



Results



Classification Results 

No Cultivation

Wheat

Corn

Chickpea

Safflower

Bean

Alfalfa

Potato

Walnut

Tomato

Others

Precision                     Sensivity              F1 Score                        Support

Accuracy
Macro Average

Weighted Average



Next steps



• Strengthen our skills in Data 

Science.

• Continue experiments and 

optimize the methodology as a 

team.

• Expand study areas to more 

regions, adapting methodologies 

to each context.

• Broaden the analysis to more 

crops and seasons.

Next Steps



Conclusions



Open data 

and cloud

Data Science 

Methodology

Test Area 

Processing

Initial 

Results



Questions
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GRACIAS
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