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Ç Quick Overview of Projects involving AI

Ç ICGC®s AI Dataset Presentation

Ç Some Use Cases in detail

Ç Topics to be Discussed

Agenda



IA-Related ICGC Activities 

3
CSPCOT 2024

Projects involving AI
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Å Use case: NewSpace.Department of 
Territory, Housing and Ecological 
Transition.

Å Application: South Catalonia monitoring 
for illegal / informal building detection 
(threshold 2x4 m)

Å Data: Orthoimages from 2018 & 2022+ 
labels marking changes (Topo database)

Å Architecture: Pre-trained (USA) deep 
learning mode by ESRI.

Å Metrics: accuracy ~35%.

Å Learned lessons: Large buildings correctly 
segmented and identified BUT 65% of real 
changes went undetected.

      Action: model re-training with local data.

Orthophoto2018

Orthophoto2022

Ground truth
Inference

NEW BUILDINGS IDENTIFICATION
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Simulated
time series

Train& test

ResNet1D

arquitechture

Prediction

TimeSeries 
PSI

Methodology

Temporal 
period

selection

Període de classificació

SOIL - DEFORMATION PATTERNS

Seasonal

Legend
Classification

Subsidence

Stable

Uplift

Thermal

https://visors.icgc.cat/moviment-del-terreny/

https://visors.icgc.cat/moviment-del-terreny/
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FIRE-RES Project:

Objective: 
 Study of the evolution of vegetation 

growth over the time of the fire in 
ά¢ƻǊǊŜ de l'Espanyolέ.

Data: 
 Normalized Difference Vegetation 

Index (NDVI)

Time series: 
 June 2019 to February 2024. 

Model Prediction: 
 Late 2023 to late 2025.

Beforethe fire After the fire 3 yearsafter the fire
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Å Objective: To know how the forest is distributed from a three-
dimensional point of view, for fuel calculations, fire prevention, 
habitats, etc. without having to have large and simultaneous forest 
inventories.

Å Specific objective: Classification of understory, intermediate 
vegetation, subdominant trees and dominant trees. Segmentation of 
individual trees and assignment of genus/species to dominant trees.

Å Ground Truth: Forest inventory of 150 plots of 10m radius.

Å Test areas: Different morphologies, species and eras. Located in the 
Pyrenees, Empordà, Garraf and Ter (riverside vegetation)

Å Data: LiDAR and AISA (hyperspectral)

Å Phase: Training data preparation. Currently segmented and manually 
classified 9 parcels of the Garraf and 28 parcels of the Ter.

FORESTLAND MORPHOLOGY
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Source: hyperspectral AISA

Data: 17/05/2023Training

Endmembers

SpectralAngleMapper

ImagesAISA
ImagesTASI

CSPCOT 2024

FIBRE CEMENTS: Hyperspectral
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Å Application: Deep Learning to detect fibre

cement roofs.

Å Data: LiDAR + MFC150 

(LiDAR Orto: RGBI, DSM: HSA)           

Å GT: result of previous procedures(3 niv.)

Å AOI: Train AMB, Infer B23

Å Phase: Validation

Å Arquitechture: UNET (better than pspnet, 

linkneté). Do not use xRes.

Å Metrics: % intersection with GT detection

Å Implementation: Python code over PyTorch

Å Perspective: Results acceptables but needs

to keep working on it.

Å Future: Re-training over zones that have

already being preprocessed. Include

segmentation. Optimize the task.

FIBRE CEMENTS: DL



DETECTING FOREST TRACKS

UNET

GT TopographicDB 1:5000

Input 
network

Groundslope

Groundshadows

Lowvegetationmask

Orthophoto(TM2)

Groundintensity

× Forest Tracks

× Railways and trains

× River course

× Highways & conventional roadsCHALLENGES

ÅNon-visible forest tracks

ÅLabeling errors (Topographic DB not updated)

Additional!
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Dataset for AI



ṊOpen to the scientific community

ṊCovering all 32000 km2 of Catalonia area

ṊMulti-resolution dataset (2018) composed of:

Ṋ Sentinel-1 (GRD, monthly acquisitions)

ṊSentinel-2 (2A, geom+atm+topo corrected)

Ṋorthophoto (RGBI, seamless)

Ṋtopography (DEM + DSM + CHM + TOPO)

ṊICGC land cover map (41 classes).

ṊJupyter notebooks (data management + U_Net)

ṊPublished in Nature Scientific Data (https://rdcu.be/cVcP7).

ṊDirect access to data:

https://www.icgc.cat/en/Geoinformation-and-Maps/Maps/Dataset-Land-cover-map-CatLC

CatLC dataset for AI applications

https://rdcu.be/cVcP7
https://www.icgc.cat/en/Geoinformation-and-Maps/Maps/Dataset-Land-cover-map-CatLC


GeoTiff - WGS84 UTM31N

Coverage

4780000.00

240000.00      540000.00

4480000.00

Layer # Components Pixel Size [m] ImageSize[pix] File Size [GB]

Orthophoto RGB 3 bands [I*2] 1 300k ×300k 252.30

Orthophoto IR 1 band [I*2] 1 300k ×300k 84.10

Topography - CHM 1 band [R*4] 1 300k ×300k 336.40

Topography- DSM 1 band [R*4] 1 300k ×300k 336.40

Land Cover Map 1 band [I*2] 1 300k ×300k 84.10 

Topography- DEM 1 band [R*4] 5 60k ×60k 13.40

Topography- Aspect 1 band [R*4] 5 60k ×60k 13.40

Topography- Slope 1 band [R*4] 5 60k ×60k 13.40

Sentinel- 1 Time Series 1 band x 13 dates [R*4] 10 30k ×30k 44.20

Sentinel- 2 Time Series 10 bands x 2 dates [I*2] 10 30k ×30k 16.80

CatLC dataset for AI applications : Raster Data



https://www.icgc.cat/en/Downloads/Maps-in-image-format/Cobertes-del-sol

CatLC dataset for AI applications : Ground Truth Land Cover

https://www.icgc.cat/en/Downloads/Maps-in-image-format/Cobertes-del-sol
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Use cases



USE CASE 1: CHANGE DETECTION



WHY

Every 4 years we deliver a Land Cover Map
MOTIVATION
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WHY

WHAT

Every 4 years we deliver a Land Cover Map

CNN 
for significantchanges
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BINARY CLASSIFYER TO PREDICT 
IN TWO DIFFERENT URBAN ZONES

WHY

WHAT

HOW

Every 4 years we deliver a Land Cover Map

CNN 
for significantchanges
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HOW DO WE PROCEED?AUTOMATIC LABELING



HOW DO WE PROCEED?AUTOMATIC LABELING

LCLU DB Extraction

PolygonsSHP



HOW DO WE PROCEED?AUTOMATIC LABELING

LCLU DB Extraction

PolygonsSHP

Binarymask@1m



IRC @25cm

RGB @25cm

CHM (nDSM)  @1m

CanopyHeightModel  
(CHM) from DensePoint
Matching

TRAINING DATA



IRC @25cm

RGB @25cm

CHM (nDSM)  @1m

CanopyHeightModel  
(CHM) from DensePoint
Matching

{R, G, B , NDVI, CHM} @1 m

Feature
extraction

TRAINING DATA



Main hypothesis : highmajority of AOI unchanged

{R, G, B , NDVI, CHM} @1 m

TRAINING DATA


