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Project abstract:

Deep convolutional neural networks (CNNs) have

been shown to predict poverty and development indicators from
satellite images with surprising accuracy. This paper presents

a first attempt at analyzing the CNNs responses in detail and
explaining the basis for the predictions. The CNN model, while
trained on relatively low resolution day- and night-time satellite
images, is able to outperform human subjects who look at
high-resolution images in ranking the Wealth Index categories.
Multiple explainability experiments performed on the model
indicate the importance of the sizes of the objects, pixel colors
in the image, and provide a visualization of the importance

of different structures in input images. A visualization is also
provided of type images that maximize the network prediction of
Wealth Index, which provides clues on what the CNN prediction
is based on.
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Projektbeskrivning / Project description

To investigate Demographic Health Surveys (DHS) points-data versus stellite images for given geographical corresponding
areas in order to predict and evaluate wealth; given position data and images for both daylight and nighttime light.

Beskrivning av data / Description of data

Hur kommer data samlas in, skapas eller ateranvandas? / How will data be collected, created or reused?

The data is primarily divided in two sets: Images and DHS-points with Meta-data. Images is in turn divided as satellite daylight
and nighttime images. The images is downloaded using the tool Google Earth Engine using own Python code. The images
originates from various defined areas primarily Tanzania and Some surrounding areas. Daylight images are postprocessed
after download of geographical big images down to smaller images 224x224 color images suitable for Neural Network (NN)
training.

Then two other datasets are generated: Labeldata as lightvalues calculated from VIIRS satellite night-time images and
datasets with daylight images combined with DHS-data corresponding to DHS geographical points. These datasets are the
feed for NN trainings.

Reuse are the subdivided images, the Labeldata (if not regenerated) and the DHS-datasets (if no regenerated).

The data resides in the folder: Mixed_Methods. Under that folder daytime images (224x224x3 pixels) are found in:
Sentinel_p25_224px_images and in Sentinel_p45_224px_images. Nighttime light images are found in folder: VIIRS_images;
Generated datasets are found in folder: Datasets and generated Labeldata in folder: NN_labels.

Vilka typer av data kommer skapas och/eller samlas in, vad géller dataformat och mangd/volymer data? / What types of data
will be created and/or collected, considering data format and volume of data?

The data created is: Images in .tif format and csv files (Labeldata and datasets). Daylight images postprocessed is in .tif
(Geotiff RGB) format and nigttime images as .tif (black and white format), the program tiffinfo can be used to investigate the
format. The volume of all data is approximately up to 1 TB.

Dokumentation och datakvalitet / Documentation and data quality

Hur kommer materialet att dokumenteras och beskrivas med tillhérande metadata om struktur, standarder och format for
beskrivningar av innehallet, insamlingsmetod m.m.? / How will the material be documented and described with associated
meta data about structure, standards and format for describing the content, method of collection etc.?

Current data, source code and results will be locally stored in "Box" SUNET with version control.
Datahandling and procedures are documented using UML with the program: Visual Paradigm as a .vpp file.

Hur kommer kvalitet hos data sékerstéllas och dokumenteras (till exempel repeterade méatningar, validering av datainmatning,
m.m.)? / How will the quality of data be controlled and documented (for example repeated samples of measurements,
validation of data collection etc.)?

The data stored is original data extracted and processed with own code.



Lagring och sakerhetskopiering / Storage and backups

Hur sékerstalls lagring och sédkerhetskopiering av data och metadata under forskningsprocessen? / How is the storage and
safety back up of the data and metadata controlled during the research process?

The basic storage is under central research storage at servers at Halmstad University. Most of that data will be available in
SUNET.

Har IT eller berord forskningsdataadministrator/data manager kontaktats i dessa fragor? / Have IT or affected research data
administrator / data manager been contacted in these matters?

e Nej/No

Rattsliga och etiska aspekter / Legal and ethical matters

Hur sakerstalls att data hanteras enligt de rattsregler som géller till exempel hantering av personuppgifter, sekretess och
immaterialrdtt? / How do we ensure that data is handled in accordance with applicable legal rules that apply to, for example
the handling of personal data, confidentiality and intellectual property rights?

Not applicable, all data is open.

Pa vilket satt sakerstalls det att data hanteras pa ratt séatt utifran etiska aspekter? / In what way it is ensured that data is
handled correctly based on ethical aspects?

There are no ethical aspects with this data.

Finns etikprévning eller kommer det att géras en ansdkan? / Are there any ethical review or will there be an application?

* Nej/ No

Kommer projektet innebéra att du hanterar personuppgifter? / Will the project mean that you will handle personal data?

* Nej/No

Tillgéngliggorande och langtidsbevarande / Accessibility and long term preservation

Hur, ndr och var kommer forskningsdata eller information om data (metadata) att tillgangliggoras? Finns det eventuella villkor,
embargon och begréansningar kring tillgang till och ateranvandning av data att ta hansyn till? / How, when and where will the
research data or information about data (metadata) be made available? Are there any terms, embargos and limitations
regarding access to and reuse of data?



The data will be for usage stored in SUNET database as long as possible...

Pa vilket s&tt sakerstalls langsiktigt bevarande och av vem? Hur kommer urval av data for langtidsbevarande att géras? / In
what way is long-term storage safeguarded, and by whom? How will the selection of data for long-term storage be made?

The data is stored in SUNET as long as SUNET will.

Kommer det att kravas sarskilda system, mjukvaror, kallkod eller andra typer av tjanster for att kunna forstg, ta del av eller
anvanda/analysera data langsiktigt? / Will this require special systems, software, source code or other types of services to
understand, access or use / analyze data in the long term?

Python public libraries can be used, especially Google Earth Engine.

Pa vilket satt sakerstalls anvandning av bestandiga identifierare (PID) till exempel DOI? / In what way are the use of persistant
identifiers (PID) ensured?

Not applicable.

Ansvar och resurser / Responsibility and resources

Vem ansvarar for datahanteringen och eventuellt stodjer arbetet med detta under arbetet med forskningsprojektet? Vem har
ansvar for fortsatt férvaltning, och langtidsbevarande av data efter projektavslut? / Who is responsible for data management
and (possibly) supports the work with this while the research project is in progress? Who is responsible for data management,
ongoing management and long-term storage after the research project has ended?

Ola Hall, Lund University.

Vilka resurser (kostnad, arbetsinsats eller annat) kommer att krdavas for datahantering (inklusive lagring, sékerhetskopiering,
tillgangliggorande och hantering for langtidsbevarande)? Vilka resurser kommer behévas for att tillse att data uppfyller FAIR-
principerna? (FAIR = Findable, Accessible, Interoperable, Readable, internationella krav for datahantering) / What resources
(costs, labour input or other) will be required for data management (including storage, back-up, provision of access and
processing for long-term storage)? What resources will be needed to ensure that data complies the FAIR-principles?

Nothing special.



