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PARSEC 
Project



IA models
State-of-the-art deep-learning & poverty prediction 

[Jean, et al, 2016]

[Suel, et al, 2019]

[Ayush, et al, 2016]
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[Yeh, et al, 2020]



General Methodology
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Remote sensing 
imagery



Methodology using satellite images
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Methodology using Street view images



Types of Data Used and Generated

Ground Truth Data
Local surveys

Satellite images

Raw Data: Inputs

Global gridded 
socio-economic 

information

Socio-economic dynamics 
in our study sites

Processed Data: Outputs
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Raw data

+30.000 household surveys every 5 years in +90 countries

No restriction access for academic research
Can be stored locally or downloaded  when necessary
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Raw data

Satellite images

Many options

- Both free and fees required

- Various Resolutions

- Various time series

- Usability can be an issue for 

some datasets
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Global gridded socio-economic information

Only some 
information/data have 
gridded at the regional 
scale

We plan to grid many of them globally and 
make them available

Processed data
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1st Case study of Brazilian team

Vale do Ribeira



Location

Surrounded by 
Protected Areas
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Vale do Ribeira

Estimate socioeconomic indicators

Satellite Images

Street View Images



Satellite image availability
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Street view images availability
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Dataset: proxy HDI-Income indicator

Dataset: proxy HDI-Longevity indicator

Dataset: proxy HDI-Literacy indicator



Prediction results using satellite images
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Prediction results using Street view images
Machicao, et al. A Deep-Learning Method for the Prediction of Socio-Economic 
Indicators from Street-View Imagery Using a Case Study from Brazil. Data Science 
Journal, 21(1), p.6. DOI: http://doi.org/10.5334/dsj-2022-006 

http://doi.org/10.5334/dsj-2022-006


2nd Case study of Brazilian team

Nexus area (Collab with INPE)



NEXUS area
● 2513 municipalities

● A huge extension of Brazilian territory 

(~ 3,5 millions km2)

● Contains various biomes

○ Amazonia, Caatinga, Cerrado,  Mata 

atlantica,  Pantanal.

● Contains two important basins

○ São Francisco River Basin

○ Parnaiba Basin

PAs (pre-filtered) in Brazil 

NEXUS area 



● Occurrence of diseases linked to water 
source

● Doses applied for per capita 
immunization
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Indicators examples

● Proportion of people affected by climate-related 
natural disasters

● Inappropriate Households

● Urban Policy Instruments
● Proportion of homicide of women and youth

Health

Work &

 income
Infrastructure

governance

Education & 

Culture

Genre

Sanitation

● Low income (households with up to one salary)
● Value of annual revenue obtained by family farming 

establishments

● Proportion of population that is served with water supply
● Proportion of permanent private households with garbage 

collection service

● Women's Reference Center per capita
● Proportion of women in formal jobs with more 

than 5 minimum wages

● school attendance rate
● Decrease in school dropouts, a measure adopted 

by the agency

NEXUS have more than 50 
socioeconomic and environmental 
indicators corresponding to 2015
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Prediction results



LINK/QR Code para a página:
https://sites.google.com/usp.br/visualizanexus/

Platform

https://sites.google.com/usp.br/visualizanexus/
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Benefits of a Workbook
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Supports the iterative / flexible needs of the research team
Provides guidance on “what data”, “where to store”, “what to track”
Provides guidance on when actions are taken
Gives method for 
• what to do during the project
• how to preserve your digital objects for publication and sharing

Checklist for your team to make it “super simple”
Validation task for the PI to ensure compliance and consistency 

Details to 
follow
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DDOMP Checklist – Team Resources
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- Material development and temporary storage location
- Google Drive

- Team communications and information decimation tools
- Email, Slack

- Dataset storage location during the project
- Open Science Framework (AWS integration)

- Software development platform
- GitHub

- Data preservation (including derived products) repository
- Environmental Data Initiative

- Software preservation repository
- Zenodo

- Training, workshop material preservation repository
- Zenodo

PARSEC

• PIs – 4
• Country Leaders – 6
• Funders – 4
• Researchers – 30
• Languages - 4
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PARSEC Data and Digital Output 
Management Plan and Workbook
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Further details can be found on the process and methods used for 
PARSEC:

Stall, Shelley, Specht, Alison, Corrêa, Pedro Luiz Pizzigatti, David, 
Romain, Edmunds, Rorie, Mabile, Laurence, Machicao, Jeaneth,  
O'Brien, Margaret,   Wyborn, Lesley. (2020). PARSEC Data and 
Digital Output Management Plan and Workbook. Zenodo.
 10.5281/zenodo.3891426

Use your DMP or DDOMP to make your own Checklist.
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https://doi.org/10.5281/zenodo.3891426


Special thanks to PARSEC Brazilian team
Researchers:
- Profa. Dra. Katia Maria Paschoaletto Micchi de Barros Ferraz: (ESALQ/USP);
- Dr. Jean Pierre Henry Balbaud Ometto: Instituto Nacional de Pesquisas Espaciais (INPE);
- Dra. Marina Jeaneth Machicao Justo - (EPUSP), (postdoc fellowship PARSEC);
- Dra. Solange Maria Dos Santos: (Scielo); 
- Dr. Silvio Marchini -  (ESALQ/USP);
- Eng. Danton Ferreira Vellenich (EPUSP), (TT fellowship PARSEC and Master Student);
- Prof. Dr. Pedro Luiz Pizzigatti Corrêa:  (EPUSP) (Country Leader).

 Support of Brazilian Institute of Geography and Statistics (IBGE):
- Dra. Nadya Maria Deps (IBGE);
- MSc. Miguel Suarez Xavier Penteado (IBGE).

Support of Support of INPE:
 - Dr. Pedro R. Andrade;
 - Dr. Gustavo Arcoverde;
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