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Como construir algoritmos para processar imagens?

[[ 22  20  20  19  19  19  19  19  20  20]

 [  9  11  11   7   7  16  16  16  17  17]

 [  9  11  11   7   7  16  16  16  17  17] 

 [ 25  54  54  46  46  20  14  14  20  20] 

 [ 86  90  90  74  74  41  10  10  22  22] 

 [ 86  90  90  74  74  41  10  10  22  22]

 [ 92  94  94  90  90  86  33  33  25  25] 

 [ 92  94  94  90  90  86  33  33  25  25] 

 [ 93  93  93  91  91 108  43  43  22  22] 

 [ 93  93  93  91  91 108  43  43  22  22]]

[[ 54  49  49  48  48  48  48  48  51  51]

 [ 45  46  46  43  43  45  45  45  44  44]

 [ 45  46  46  43  43  45  45  45  44  44]

 [ 61  90  90  82  82  48  42  42  47  47]

 [138 139 139 122 122  78  47  47  46  46]

 [138 139 139 122 122  78  47  47  46  46]

 [144 144 144 140 140 124  70  70  48  48]

 [144 144 144 140 140 124  70  70  48  48]

 [146 144 144 142 142 145  80  80  51  51]

 [146 144 144 142 142 145  80  80  51  51]]

[[ 20  23  23  22  22  20  20  20  21  21]

 [ 40  41  41  37  37  21  21  21  18  18]

 [ 40  41  41  37  37  21  21  21  18  18]

 [ 60  96  96  86  86  24  19  19  21  21]

 [210 199 199 173 173  74  38  38  22  22]

 [210 199 199 173 173  74  38  38  22  22]

 [220 206 206 200 200 129  65  65  24  24]

 [220 206 206 200 200 129  65  65  24  24]

 [220 211 211 207 207 167  84  84  25  25]

 [220 211 211 207 207 167  84  84  25  25]]
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A segmentação de imagens por crescimento 
de regiões
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Desafios: áreas urbanas no Brasil Vs bases 
de dados existentes

OSM x Open Buildings

Google Satellite Bing Virtual Earth
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Contexto da detecção de áreas construídas
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Diferentes perspectivas para o mesmo local
Todas imagens estão “registradas”

WorldView-2 (09/nov/2025) Pleiades (11/nov/2025) WorldView-2 (26/jul/2025) CBERS-4A (26/mar/2025)

Google Maps Open Street MapGoogle Satellite Bing Virtual Earth
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Tendência: Uso de IA para segmentação Vs
o princípio FAIR nas Bases de dados para 
treinamento
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Bases de dados para treinamento de 
algoritmos de IA

UC Merced 
(University of 
California, 
Merced)
Land use classification dataset 
with 21 classes and 100 RGB 
TIFF images for each class. 
Each image measures 256x256 
pixels

AIRS (Aerial 
Imagery for Roof 
Segmentation)
Public dataset for roof 
segmentation from 
very-high-resolution aerial 
imagery (7.5cm). Covers almost 
the full area of Christchurch, the 
largest city in the South Island 
of New Zealand.

RID – Roof 
Information 
Dataset
Computer Vision-Based 
Photovoltaic Potential 
Assessment, based on Google 
screen shots from the German 
village of Wartenberg
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Testes de segmentação de imagens
para áreas urbanas (bounding box)
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Testes de segmentação de imagens
para áreas urbanas (bounding box)
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Método de segmentação 1

Foundation model
● perform zero-shot 

and few-shot 
learning 

● pre-trained on 
broad data

● adaptable to a 
wide range of 
tasks

2023 para 2025
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Segment Anything (SA)

11M licensed and privacy respecting 
images
● Professional annotators labeled 

masks by clicking 
foreground/background object points 
using a browser based interactive 
segmentation tool

● Masks were refined using 
pixel-precise brush and eraser tools
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Segment Anything (SA)

Dataset with 1 billion masks (SA-1B)
● Assisted-manual (up to 34 

seconds/mask)
● High resolution images (3300x4950)
● downsampled to ~1500x2250
● 4.3 million masks from 120k images 

(1B ?)
● Semi-automatic
● Fully automatic

● SA-1B only includes automatically 
generated masks
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Promptable segmentation returns a valid segmentation mask given any prompt

A prompt simply specifies a starting point for the segmentation
● Point
● Box
● Mask
● Free-form text
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Método de Segmentação 2
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Datasets vetoriais
● Open Buildings - Google Research 
● OpenStreetMap 

Rio Bonito do Iguaçu
● Tornado in Brazil - Charter Activations 

Datasets para IA
● Datasets for deep learning with satellite & aerial imagery 
● http://weegee.vision.ucmerced.edu/datasets/landuse.html 
● https://github.com/MasterSkepticista/Rooftop-Instance-Segmentation 
● https://github.com/TUMFTM/RID 

Métodos de IA
● Ball, Geoffrey H., and David J. Hall. "A clustering technique for summarizing 

multivariate data." Behavioral science 12.2 (1967): 153-155. 
https://doi.org/10.1002/bs.3830120210 

● Kirillov, Alexander, et al. "Segment anything." Proceedings of the IEEE/CVF 
international conference on computer vision. 2023. https://arxiv.org/pdf/2304.02643 
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