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Let’s talk about something new!
Let’s dialogue with images!
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Dialoguing with images… why?

§ We want to make remote sensing more accessible to non-experts

§ Non-experts are … non technical experts

§ Non-experts want answers to specific questions
you don’t know in advance what’s coming
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We are good at solving single tasks
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We are good at solving single tasks
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How many cars?

[Lobry and Tuia, JURSE 2019; Lang et al., LPS 2019]



We are good at solving single tasks

6

Are there trees?

[Audebert et al., Maggiori et al.; Volpi and Tuia; …]



Dialoguing with images… why?

§ We want to make remote sensing more accessible to non-experts

§ Non-experts are … non technical experts

§ Non-experts want answers to specific questions
you don’t know in advance what’s coming
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Dialoguing with images… why?

§ We want to make remote sensing more accessible to non-experts

§ Non-experts are … non technical experts

§ Non-experts want answers to specific questions
you don’t know in advance what’s coming

§ Non-experts want to formulate questions as sentences 
in english, not in convolutions
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We are not very good at reacting to 
unforeseen questions
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Solar potential?

How many cars?

Is it Paris?

Am I in a city?

How wide are the roads?

ANSWER



What do we need?

10

§ For web-search it works a bit like that.



What do we need?
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§ For web-search it works a bit like that.



What do we need?
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§ For web-search it works a bit like that.

§ With satellite images it just doesn’t work

(it’s normal. It wasn’t built for that)



But what if you could… ask questions to 
remote sensing images?

13Source: CS unplugged.



Remote sensing visual question answering (RSVQA)
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[Lobry, Marcos, Murray, Tuia, IEEE TGRS]

An Image
(in pixels)

A question
(in English)
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Remote sensing visual question answering (RSVQA)

[Lobry, Marcos, Murray, Tuia, IEEE TGRS]



How do we train this monster?

We created a dataset of 

- Sentinel-2 images (RGB)

- 9 scenes

- 772 tiles (256 x 256)

- OpenStreetMap layers

- Covers the whole Netherlands

16



How do we train this monster?

We generated 77’232 {image, question, answer} triplets
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Check on OSM Random generator



How do we train this monster?
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We generated 77’232 {image, question, answer} triplets



How do we train this monster?
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We generated 77’232 {image, question, answer} triplets



Remote sensing visual question answering (RSVQA)

20[Lobry, Marcos, Murray, Tuia, IEEE TGRS]



Results – Sentinel 2

79% overall accuracy!

73% if randomizing the image part

Count questions less accurate
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The model can make a good 
distinction between types of 
questions



Results – Sentinel 2
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Is it a rural or an urban area?
Rural RuralGround truth Prediction

(g) LR, test set

Are there less buildings than water areas?
No NoGround truth Prediction

(j) LR, test set



Results – Sentinel 2
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Are there more water areas thancommercial buildings?
Yes NoGround truth Prediction

(i) LR, test set

Is it a rural or an urban area?
Urban UrbanGround truth Prediction



Results – Sentinel 2
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Are there more water areas thancommercial buildings?
Yes NoGround truth Prediction

(i) LR, test set

Are there more water areas thancommercial buildings?
Yes NoGround truth Prediction



Results – Sentinel 2
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Are there more water areas thancommercial buildings?
Yes NoGround truth Prediction

(i) LR, test set

Are there more water areas thancommercial buildings?
Yes NoGround truth Prediction



Results – Sentinel 2
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Are there more water areas thancommercial buildings?
Yes NoGround truth Prediction

(i) LR, test set

Are there more water areas thancommercial buildings?
Yes NoGround truth Prediction



Where is this going? 2020



Where is it?
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Where is it?

Where is this going? 2020

It is EPFL, 
Lausanne



How many 
buildings are there 

on campus?

Where is this going? 2020



How many 
buildings are there 

on campus?

Where is this going? 2020
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Which ones are 
new?

Where is this going? 2020

mmm… let 
me check…



Where is this going? 2007



Where is this going? 2020



Where is this going? 2020

These.



Where is this going? 2007

These.



37

§ Joins image recognition and natural language processing deep models

§ Opens use of EO image data to the laymen

§ Towards an EO search engine

RSVQA - Summary



Thanks!
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devis.tuia.googlepages.com (with links to codes!)

devis.tuia@wur.nl

European Laboratory for Learning and Intelligent Systems

Program “ML for Earth and Climate Science”

Coming soon:

http://wur.nl

