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What is Brazil Data Cube?

Brazil Data Cube is a research 
and development project that 
goal is he production 
visualization and analysis of 
large volumes of remote sensing 
images modeled as 
multidimensional data cubes for 
the entire Brazilian territory.

Source: http://www.brazildatacube.org/en/home-page-2



SpatioTemporal Asset 
Catalog

● Common language to describe geospatial information;

● It standardizes the way geospatial asset metadata is structured 
and queried;

● Created by several organizations collaborating to improve the 
interoperable search for satellite imagery;

● BDC STAC: Image collections and data cubes produced in the 
BDC project can be accessed through STAC API;

STAC Item STAC Asset
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STAC Technologies

● STAC uses JSON format to wrap around 
any geospatial data.

● Data can be accessed using API packages 
in R and Python:

STAC Catalog



HARMONIZE Instance Overview

A technical-scientific concept for data visualization and analysis based on the Brazil Data Cube 
(BDC) project platform. It comprises a web portal (HARMONIZE Explorer) and a Data Science 
environment (BDC Lab) that provide mechanisms for manipulating Earth Observation data 
(Cubes), drone data, health and climate data (indicators).



Instance Modules

Module 1 - Drone Data

Module 2 - Health Data

Module 3 - Climate Data

Module 4 - BDC-Lab

Module 5 - HARMONIZE Explorer

Module 6 - EO Data Cubes 

The EODCtHRS component of HARMONIZE is composed of six modules:



Module 1 - Drone



Module 1 - Infrastructure

Prototype summarizing the main steps for processing raw images and mosaics from 
drones to produce COG files and metadata, which are available for visualization and 
analysis based on a BDC-STAC service.



Module 1 - Infrastructure

Multispectral Images (Near 
Infrared, Red Edge, Red and 
Green) and NDVI

RGB and Multispectral mosaics

Interface Python 
Output Protocol: Raster (COG)

Output Format

Drone Images Flow - Input and Output Formats

Input Format

EODCtHRS Drone 
Image Processing 

Algorithm

Drone Images 
Projected Raster files

Output Protocol:

Data format:

● The images must be organized 
following the protocol established for 
the data organization after the 
fieldwork campaign, accompanied by 
auxiliary files (JSON) with information 
about the sensor used and flight height

Input parameters:

● Directory with images organized 
according the protocol

● Templates files (JSON) defined for 
each drone and flight height using 
STAC specification format for 
collections of images

RGB Images



Module 1 - ALPHA R

Spatial distribution of ALPHA R version of drone data



Module 1 - ALPHA R at Harmonize Explorer



Module 1 - ALPHA R at Harmonize Explorer

The portal with RGB image from Mavic 3M collected at Cametá Tapera locality (Cametá-PA).



Module 1 - ALPHA R at Harmonize Explorer (Mosaic)



Module 2 - Health Data



Module 2 - Infrastructure

● Architecture of health data integration and dissemination. 

● The tasks within the Data Source and Processing blocks were tested using the ehipr package. 

● The tasks in the Share of geospatial data and the BDC-STAC service blocks were facilitated through the edpu application. 

● In summary, the tasks within the Data Source, Processing, geospatial sharing data, and Catalog service blocks are 
completed, while the Data Visualization and Analysis block is currently in progress. 



Python package to process health data

EODCtHRS Health Indicador Processing Package (ehipr) developed by the project's fellows using the Python programming 

language. This package provides a set of functions aimed at acquiring health indicators, separate it by combining spatial and 

temporal aggregations, add the spatial component to the data and publish it as a layer in GeoServer and its metadata in STAC using 

the EODCtHRS Data Publisher Package (edpu).



Module 2 - Explorer with Health Data - Dengue Alert Level



Module 2 - Explorer with Health Data - Chikungunya Notified Cases



Module 3 - Climate Data



Module 3 - Infrastructure

● Architecture of climate data integration and dissemination. 

● The tasks within the Data Source and Processing blocks were tested using the rclimpr R package. 

● The tasks in the Share of geospatial data and the BDC-STAC service blocks were facilitated through the edpu application. 

● In summary, the tasks within the Data Source, Processing, Sharing geospatial data, and Catalog service blocks are 
completed, while the Data Visualization and Analysis block is currently in progress. 



EODCtHRS R Climate Processing Package (rclimpr), developed using the R programming language, processes climate 

indicators from different input data formats, including netCDF, GRIB2, and CSV. It offers a set of functions specifically designed to 

generate climate indicators.

Module 3 - Infrastructure



Module 3 - Explorer with Climate Data - Temperature



Module 3 - Explorer with Climate Data - Precipitation



Module 3 - Explorer with Climate Data - Relative Humidity



Module 4 -  BDC-Lab



Data science tutorials

BDC-Lab is being used to develop 

Harmonize data science tutorials using 

Jupyter Notebooks.

The objective of these tutorials is to guide users on 

how to access drone, health and climate data and 

perform data science analyses.



Data science tutorials
BDC-Lab infrastructure and flow



Since May 2024, the main tasks and results achieved:

- Release of versions 1.2.1 and 1.2.2:

- Interface improvements;

- Security updates;

- New processing packages and applications (VSCode and Metview);

- Ongoing Harmonize tutorials for accessing health, drone and climate data;

- Experimental platform being tested by users of INPE projects and partner institutions;

NOTE: BDC-Lab is not a HARMONIZE package/deliverable. It requires a computational infrastructure hosted by INPE.

The contributions made to the cross-cutting themes:

- Topics related to Harmonize: BDC-Lab has been used to access EODCtHRS data (tutorials are in progress);

- Topics related to other projects/institutions: It has been a tool for generating products by INPE and partner 

institutions (below)

Data science tutorials
BDC-Lab - updates



New 
application 
since May

New packages since May

Data science tutorials
BDC-Lab user session



Module 5 - HARMONIZE Explorer



HARMONIZE Explorer is the web portal for the EODCtHRS 
component, 

It provides features for visualizing data cubes, drone image 
collections, health data, climate data and drone mosaics.

Harmonize Explorer







https://docs.google.com/file/d/1QyoQvad_RjoFpWbtI_Gr5IfqJVKuOg-u/preview


Module 6 - EO Data Cubes



One of the activities was the publication of Sentinel-2 data 
cubes for the Dominican Republic. Unlike the Sentinel-2 and 
landsat-8 data cubes for Colombia and Peru, external support 
was needed to generate the grid for the Dominican Republic.

Process:

- Download of ESA Sentinel-2 images

- Creation of S2 cubes for Dominican Republic using 
Grids.

- Regularization

- Visualization and testing of cubes (private)

- Opening of Data

- Addition to STAC Harmonize catalog.

- Testing in Harmonize Explorer.

EO Data Cubes - Dominican Republic







Thank you!

Email: gabriel.sansigolo@inpe.br

For more details, visit: https://www.harmonize-tools.org/

mailto:gabriel.sansigolo@inpe.br
https://www.harmonize-tools.org/

