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Satellite extractor: Towards a Smart 
Eco-epidemiological Model of Dengue in Colombia 

using Satellite Imagery*. 



Project Goals 

• Set up a database including satellite images, related sociodemographic, and entomological
metadata associated with dengue outbreaks in Colombia. This will be used to reproduce the
success in this project and for further research and educational purposes.
• Develop and validate unsupervised/semi-supervised and supervised deep learning models to 
identify the areas with the highest risk of dengue outbreak in Colombia.
• Build a community around dengue where multidisciplinary teams collaborate, do research,
educate and prevent dengue outbreaks.



Our Solution: Satellite Extractor 

Satellite extractor allows the download of satellite imagery 
on any coordinates and fixed timestamps. The best image is 
obtained with least cloud cover per epi-week window using 
a forward-backward artifact removal algorithm. The images 

extracted in the framework are also related with relevant 
information of the region like demographic, economic, 

climatic or epidemiological data in a json file. The 
framework also provides a contrastive analysis using image 

hash encryption to avoid duplicates.



What does it do?

● We used hash encryption to improve the quality of the images.
● We developed a framework for collecting and processing Sentinel-2 satellite data 

using modified Copernicus Sentinel data. We extracted satellite images of +80 cities 
by utilizing the SentinelHub API and a scalable, dockerized framework that 
incorporates Google Earth Engine (GEE) to generate regions of interest (ROI). 

● The framework includes a novel recursive forward-backward artefact removal 
algorithm with inter-band data augmentation on satellite imagery, cloud removal 
based on LeastCC, and Nearest Interpolation for spatial resolution that reduces 
camera capturing noise generated by the Sentinel 2-L1C orbit transit per week

● Once the images are extracted, the epidemiological week and the name of the 
region are used to generate a JSON file including relevant metadata, like climatic, 
sociodemographic or socioeconomic data.

● Data stored in GCP and Oracle and further pre-processed and trained in Oracle 
Cloud.



Satellite imagery via satellite extractor

● Image size: 750 x 750
● Spatial resolution: 10m/px. 

Nearest neighbor interpolation 
used in bands with less 
resolution.

● Temporal resolution: 1 image per 
week (epiweek) selected using 
Least cloud coverage.

● Format: tiff
● Bands: 12 bands in total (Table).
● Bands 2-8 are most commonly 

used.



Satellite imagery acquisition via satellite 
extractor



Metadata Description: Extracting the number of 
dengue cases and corresponding factors in Colombia

● Dengue cases are extracted from the National 
Institute of Health (INS) and their surveillance system 
(SIVIGILA)

● Sociodemographic and Socioeconomic data was 
extracted from the National Administrative 
Department of Statistics (DANE)

● Climatic data was extracted from satellites MODIS 
and CHIRPS using Google Earth Engine



Preliminary results

Deep learning models have been used and are currently being evaluated in order to assess and 
improve the quality of the data. 

● This research has also allowed the exploration of the use of machine learning for satellite 
images in epidemiology and public health, as well as allowing experimentation in new data 
fusion techniques for the improvement of existing machine learning models and techniques.

● Novel techniques and models for multimodal data fusion using satellite imagery and metadata 
are being explored and implemented.

● Pretrained models and codes will be released to encourage research in the community.



Preliminary results



Project achievements 

- Notice of Award for  Oracle for Research Cloud Credits:  “Towards a Smart 
Eco-epideiological Model of Dengue in Colombia using Satellite Images” project by the 
Oracle for Research Program.

- MISTI grant from MIT-Colombia - Cali Seed Fund.
- Paper under review at IJCAI-23: DengueNet: Prediction of Dengue Cases using Satellite 

Images
- Paper under working progress: DengueBench: A benchmark dataset integrating 

time-series satellite imagery with metadata for dengue outbreak prediction per 
epidemiological week 



Project achievements 

- Conference presentation: Osorio Valencia, Juan 
Sebastian. "Towards the Implementation of 
Eco-epidemiological Models for Dengue in Colombia 
Using Machine Learning and Satellite Images: Policy 
Advocacy and Open Data Repositories". Nov 24-26, 
2021.



Project achievements 

- Capacity Building:  Two datathons were organized on the in 
Colombia and Latin America (Chile) under Make Health 
organization and two datathons are being planned for octover 
(Mexico) and november (Argentina).

- The founding universities of the National Center for Health 
Information Systems (CENS), MIT, Harvard University (USA), 
and the Digital Health Network of State Universities (RSDUE) 
organized this event,  which includes three days of 
conferences, datathons, workshops, and panel discussions 
with renowned national and international experts. 

- The focus was on how data science creates new knowledge 
and transforms our approach to health and quality of life.



Using the satellite imagery sponsored by ESA, we have been able to obtain the following results: 

- One papers on review (IJCAI-23) built using satellite imagery using our adaptation of SentinelHub 
API “Satellite.extractor”.

- Dataset benchmark paper under working progress, publicly available code on GitHub:  
https://github.com/sebasmos/satellite.extractor

- We obtained $100K Oracle credit to support this project, which is still on progress of execution.
- Two 2022 Make Health Datathon held in Colombia and Latin America with satellite images based 

on models weights trained on satellite.extractor. 
- $29.7 MISTI-Colombia, Cali seed fund

Conclusions

https://github.com/sebasmos/satellite.extractor
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