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Classificacao de Culturas Agricolas

@ 1. Criar Embeddings com Modelo Fundacional Geoespacial Tessera

@ 2. Treinar um classificador com os embeddings

@ 3. Utilizar modelo treinado para mapear/prever culturas em Portugal
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Tessera (GFM)
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https://github.com/ucam-eo/tessera
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Tessera (GFM)

@ Encodificacao a nivel do pixel: foco na dimenséao espectro-temporal

@ Modelo Barlow-Twins: compara views temporais aleatorias de um mesmo pixel
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Classificacao de Culturas

Classification

@® Dados de treino
@® |FAP Parcelario

@ COS

@® Modelo

@ Classification Head (FCN)
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1. Abrir Shell no Open OnDemand

Deucalion ~  Clusters ¥ Interactive Apps ~ @@ My Interactive Sessions @ Help ¥ & loggedinasdaniel.moraes @ Log Out

4 Home Directory
m /projects/F2026AIVLAB0002 1BSCAIF

-
Centro Nacional s

' | l ' ﬂ de Computagio
Avangada B4

OnDemand provides an integrated, single access point for all of your HPC resources.

Message of the Day

Changelog

« 22/05/2026: You can now move swiftly to your project folder by using the cdp command.

» 27/03/2026: Project Pl's can now set individual user limits in each allocation (total number of hours). These settings can be managed under the Project Usage tab.

https://ood.deucalion.macc.fccn.pt

powered by

& DOnDemand OnDemand version: 4.0.11
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https://ood.deucalion.macc.fccn.pt

1. Abri Shell no Open OnDemand

Deucalion Files ~ Jobs ~ Clusters ~ Interactive Apps ~ @l My Interactive Sessions

@Help ~ & loggedinasdaniel.moraes @ Log Out

»_Openin Terminal |b ” C Refresh ” =+ New File l

B3 New Directory ] X Upload | & Download |l JeshVIEBUEE] & Delete

4 Home Directory

/ projects / F2026AIVLABO0021BSCAIF / | @ change directory

® /projects/F2026AIVLAB0002 1BSCAIF

[ Type a Name

O agaudencio
J agr_demo

J aifactory.001
[ aifactory.002
- aifactory.005
O aifactory.012
_J aifactory.013
[ aifactory.014
[ aifactory.018

(] aifactory.020

() Copy path

[CIshow Owner/Mode [1Show Dotfiles Filter:
Showing 121 of 122 rows - 0 rows selected

Size Modified at

= 6/19/2026 1:16:22 PM
- 6/17/2026 10:33:05 PM
= 1/22/2026 4:14:34 PM
- 1/22/2026 4:21:03 PM
= 1/22/2026 4:13:39 PM
- 4/23/2026 4:10:44 PM
= 1/22/2026 4:24:44 PM
- 1/22/2026 4:19:53 PM
- 1/22/2026 4:21:17 PM

- 1/22/2026 4:11:44 PM
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1. Abri Shell no Open OnDemand

Hest: login-ext Initial directory: /projects/F2026AIVLABD0021BSCAIF

Greetings daniel.moraes

Welcome to the Portuguese EuroHPC supercomputer, *please* read documentation before use:
https://docs.macc.fcecn.pt/

The following scripts are now available for user reference:
1. Home Quota Check: gquotahome
2. Lustre (projects) Quota Check: quotaprojects

3. Slurm Billing Information: billing

Run these scripts directly to get up-to-date information on
your storage usage and job-related billing.

[daniel.moraes@ln®2 F2026AIVLABOOO21BSCAIF]S
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2. Clone Workshop Repository

bash clone_agr.sh

[daniel.moraes@ln02 F2026AIVLABOOO21BSCAIF]$ bash clone agr.sh

Cloning into 'daniel.moraes/baif-agr-workshop'...

remote: Enumerating objects: 119, done.

remote: Counting objects: 100% (48/48), done.

remote: Compressing objects: 100% (47/47), done.

remote: Total 119 (delta 23), reused 0 (delta 0), pack-reused 71 (from 1)
Receiving objects: 100% (119/119), 540.01 KiB | 22.50 MiB/s, done.
Resolving deltas: 100% (24/24), done.

[daniel.moraes@ln02 F2026AIVLABOGO21BSCAIF]S
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2. Clone Workshop Repository

cd $USER

Muda de diretorio para a pasta do utilizador

e 1Is

Lista os ficheiros e pastas existentes no diretorio atual

cd baif-agr-workshop
Muda de diretorio para a pasta do workshop

e Is
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2. Clone Workshop Repository

[daniel .moraes@ln@2 F2026AIVLABOOO21BSCAIF]$ cd $USER

[daniel.moraes@ln®2 daniel.moraes]$ ls

ai-assist baif-agr-workshop baif-1lm-workshop ml-example

[daniel.moraes@ln®2 daniel.moraes]$ cd baif-agr-workshop/

[daniel.moraes@ln@2 baif-agr-workshopl]s 1ls

assets gpu.sh model checkpoints README.md run_train.sh tessera train.py
data loader.py 1interactive map.ipynb model.py run_test.sh submit infer.sh test.py utils.py
[daniel.moraes@ln0@2 baif-agr-workshopls
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3. Abrir Jupyter Notebook

Deucalion  Files ~ Jobs » Clusters ~ Interacti ~ @ My Interactive Sessions @ Help - & Logged in as daniel.moraes @ Log Qut

*Nao feche o terminal

[ Llama.cpp »_ Openin Terminal ‘ » H C Refresh ” + New File [ B3 New Directory l
Desktops
4 Home Directory D Desktop
0002 1BSCAIF / € Copy path
W /projects/F2026AIVLAB00021BSCAIF e
[7] VS Code _1Show Owner/Mode  [_1Show Dotfiles  Filter:
Showing 121 of 122 rows - 0 rows selected
cus Name Size Modified at
[7] VAPOR .
1gaudencio - 6/19/2026 1:16:22 PM
[F] VMD
3gr_demo - 6/17/2026 10:33:05 PM
Servers
[7] Jupyter Notebook sifactory.001 - 1/22/2026 4:14:34 PM

[7] Jupyter Notebook Pytorch

[7] Jupyter Notebook Pytorch (GPU)
[7] RStudio Server sifactory.005
71 mlflow

sifactory.002 - 1/22/2026 4:21:03 PM

= 1/22/2026 4:13:39 PM

sifactory.012 4/23/2026 4:10:44 PM

iz

e sifactory.013
[r] TensorBoard

- 1/22/2026 4:24:44 PM
sifactory.014 - 1/22/2026 4:19:53 PM
[l aifactory.018 - 1/22/2026 4:21:17 PM

(] aifactory.020 - 1/22/2026 4:11:44 PM
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3. Abrir Jupyter Notebook

Clusters ~ Interactive Apps ~ @ My Interactive Sessions

Configuracoes

Home / My Interactive Sessions / Jupyter Notebook

Saved Settings Jupyter Notebook

NO CPU CoreS: 32 You have no saved settings. This app will launch a Jupyter Notebook server on one or more nodes.

Number of CPU cores

Interactive Apps 32 =

NO Horas: 2 Al Enter a value between 1 and 256
[ Llama.cpp Number of hours
Desktops 2 =
Partition: normal-x86 2 Desktop -
Editors Partition
[[1 VS Code normal-x86 v
. H 0 Guis Please select a queue from the drop-down
Account: f2026aivlab00021bscaifx
- [7] VAPOR Account
(] vMD F2026aivlab0002 1bscaifx v
Jup. Container Image: Jupyter Container Image
/projects/F2026AIVLAB00021BSCAIF/agr_demo/containers/jupyter_leafmap.sif [ Jupyter Notebook Pyorch [projects/F2026ANLABO00ZIBSCAITsar demo/containers/jupyter eafmap.si
Select another container image (optional). If left blank the default image will load
[7] Jupyter Notebaok Pytorch (GPU) automatically ’ ’
o . [7] RStudio Server
Reservation: aif_x86 o
Reservation
[7] TensorBoard aif_x86

Leave empty if you don't have any reservations.

Save settings
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3. Abrir Jupyter Notebook

Clusters ~  Interactive Apps ~ My Interactive Sessi

Home / My Interactive Sessions
Saved settings Jupyter Notebook (1678558) @D | €D | Running

Host: cnx161.deucalion.macc.fcen.pt
InLerachive Apps Created at: 2026-06-21 17:57:36 WEST
Al

Time Remaining: 1 hour and 59 minutes

You have no saved settings.

(7 Llama.cpp Session ID: d80ba072-fccd-43ea-9a19-c006e7c26945

CJ Desktop

@ Connect to Jupyter

Editors

[7] VS Code

[7] VAPOR

[7] VMD

Servers

[7] Jupyter Notebook

[7] Jupyter Notebook Pytorch

[7] Jupyter Notebook Pytorch (GPU)
[7] RStudio Server

[7] mliflow

[7] TensorBoard
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. Abrir Jupyter Notebook

— File Edit View Run Kernel Tabs Settings Help

- B ot c T & Launcher + u°

.
./
O Name - Modified E] Notebook 8
= bin 2y age
= boot 2y ago
- dev sdago ﬁ
* | eb 2yago
| etc 2m ago Python 3
= home 2m aga (pykernel)
™ lib 2y ago
m lib64 2yago u Console
= media 2moago
- mat 2moago
- opt 2mago ﬁ
™ proc 6dago
B projects 2dago g’;ﬁgﬂj)
. run 2mo ago
B sbin 2y ago
B share 2m ago Other
. sy 2mo ago
. sys 6dago — M ﬁ
| temp 11d ago —= v E
i tme amage Text File Markdown File Python File Show Contextual
o usr 2m ago Help
o var 2mo ago
[ environment 11d ago
O singularity 11d ago
simple 0 @& Launcher 0 [}

A
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3. Abrir Jupyter Notebook

File Edit View Run Kernel Ta
L §
Meodified
2y ago
2y ago
B dev 5d ago
| cb 2y ago
| eic 2m ago
B home 2m ago
I lib 2y ago
I libs4 2y ago
| media 2mo ago
B mnt 2mo ago
| opt 2m ago
® proc 6d ago
I B projects I 2d ago
| run 2mo ago
I sbin 2y ago
| share 2m ago
| B0 2mo ago
| sys 6d ago
| temp 11d ago
| tmp 18s ago
W usr 2m ago
| var 2mo ago
[ environment 11d ago
™ singularity 11d ago
A

(( }Er Al Factory
* X

File Edit View Run Kernel
c v

B / projects /

Name - Modified
B casybuild 3d ago
B F2026AIVLABDOO... 2d ago
B 120250006 28d ago
[ EEHPC-BEN-2024... 3mo ago
[ EEHPC-BEN-2024... 3mo ago
[ EEHPC-BEN-2024... 8mo ago
[ EEHPC-BEN-2024... 3mo ago
[ EEHPC-BEN-2024... 3mo ago
™ EEHPC-BEN-2024... 7mo ago
[ EEHPC-BEN-2024... 7mo ago
[ EEHPC-BEN-2024... 3mo ago
™ EEHPC-BEN-2024... 8mo ago
[ EEHPC-BEN-2024... 3mo ago
[ EEHPC-BEN-2025... 4mo ago
™ EEHPC-DEV-2024... 3mo ago
[ EEHPC-DEV-2024... 2mo ago
[ EEHPC-DEV-2024... 7mo ago
™ EEHPC-DEV-2024... last mo.
[ EEHPC-DEV-2024... 2mo ago
[ EEHPC-DEV-2024... 24d ago
™ EEHPC-DEV-2024... last mo.
[ EEHPC-DEV-2024... 4mo ago
[ EEHPC-DEW-2025... 4mo ago
™ EEHPC-DEW-2025... 2mo ago
™ F202400002TEST... 3mo ago

Ta

llllllllll—lllllllllllllll

File Edit View

Kl =

| / projecks /

Run

*

Kernel Ta

c T

F2026AIVLABOOO21BSCAIF /

Name
agaudencio
agr_demo
aifactory.001
aifactory.002
aifactory.005
aifactory.012
aifactory.013
aifactory.014
aifactory.018
aifactory.020
aifactory.021
aifactory.023
aifactory.025

Modified
2d ago
3dago

5mo ago

5mo ago
5mo ago
last mo.
5mo ago
5mo ago
5mo ago
5mo ago
5mo ago
5mo ago

4mo ago

aifactory.028

I 5mo ago

aifactory.034

aifactory.103
aifactory.106
aifactory.107
aifactory.108
aifactory.110

5mo ago

Mo ago

Procurar 0 moaew
seu utilizador!

4mo ago
4mo ago
4mo ago
4mo ago

4mo ago

o =

File Edit View Run Kernel Ta

+ Cc 7

-/
F2026AIVLABOO021BSCAIF /
daniel.moraes /

Name - Modified
B ai-assist 2mo ago
I- baif-agr-workshop ‘Srn ago
B baif-llm-workshop 4mo ago
B ml-example 9d ago

File

Edit View Run

Kernel Ta

c Y

M/ - /danielmoraes / baif-agr-

workshop /
Name - Modified
| assets 29m ago
@ model_checkpoints 28m ago
B tessera 29m ago
@ data_loader.py 29m ago
3 gpush 29m ago
I A interactive_map.i.. Prn ago
& model.py 29m ago
M README.md 29m ago
[ run_test.sh 29m ago
(¥ run_train.sh 29m ago
[ submit infer.sh 29m ago
A test.py 29m ago
& trainpy 29m ago
A ytils.py 29m ago



3. Abrir Jupyter Notebook

File Edit View Run Kernel Tabs Settings Help

- + ¢ v [3 Launcher ¥ | [ interactive_map.ipynb X |+
B+ X @M » = G » Markdown v

Tl

Siga as instrugdes do

o r

— - i Python 3 (ipykernel)
W/ - /daniel.moraes / baif-agr- openin Y o )0
workshap / 5
noteboo < e i B Ve
- Interactive Notebook
| assets 29m age
 model_checkpoints 28m ago Press Shift + Enter to run cells
M tessera 29m ago .
» a Alternativelty, click the [ button to run the selected cell
@ data_loader.py 29m ago
O apush 29m ago import os
= os.environ['LOCALTILESERVER CLIENT PREFIX'] = f"/node/{os.environ.get("host")}/{os.environ.get("port")}/proxy/{{port}}"
@ modelpy 29m ago import leafmap
¥ README.md 29m ago
D run_testsh 29m ago Inspect Sentinel-2 Time Series
O run_trainsh 29m ago
[ submit_infer.sh 29m ago # Load Intereactive Map
A testpy 29m ago m = leafmap.Map(center=[37.988, -7.918], zoom=12)
@ train.py 29m ago images = "/projects/F2026AIVLABO0O21BSCAIF/agr demo/data/sat data/multiband mesaics"
@ utils.py 29m ago
m.add_time_slider(
images,
time_interval=e.75,
position="bottomright",
band=[3, 2, 1],
vmin=@,
vmax=2000,
)
m
#Calculate total elements and corresponding storage needs (study ar 10 km x 10 km)
num_pixels = le6 #1000 x 1000
num_bands = 16 #bands o
num_imgs ts = 71 time series (1 year)
total_elements = num_pixels * num_bands * num_imgs_ts
bits_per_elem = 16 #UIntl6
bytes per bit = 0.125
total gb = (total elements * bits per elem * bytes per bit) / (1024%%3)
print(f"Total elements in study area = {int(total_elements):,}")
print(f"space in Disk (uncompressed) {total_gb:.2f} GB")
#Calculate total elements and corresponding - Portugal
num_pixels_PT = 890_000_000 #aprox 89000 km.
total elements PT = num pixels PT * num bands * num imgs ts
Simple 1 {8  Python 3 (ipykernel) | Connecting

Mode: Command @ Ln1,Col1 interactive mapipynb 0 [l

A
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4. Correr Job de Inferéncia

*De volta para o terminal. Mantenha a aba do Jupyter Notebook aberta

 sbatch submit infer.sh
Envia o job de inferéncia para a fila do Slurm

* squeue --me
Verifica o estado do job na fila

« tail -f slurm-infer.out
Verifica os outputs/logs do job
*Faca Ctrl + C no teclado para sair do comando tail
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4. Correr Job de Inferéncia

[daniel.moraes@ln02 baif-agr-workshopl]$ sbatch submit infer.sh
Submitted batch job 1678722
[daniel.moraes@ln02 baif-agr-workshopl$ squeue --me
JOBID PARTITION NAME USER ST TIME NODES NODELIST(REASON)
1678722 normal -al infer daniel.m R 0:16 1 gnx522
1678558 normal-x8 sys-dash daniel.m R 32:01 1 cnx161
[daniel.moraes@ln02 baif-agr-workshop]$ tail -f slurm-infer.out
Running Inference...

Aguarde a conclusao do Job (aprox. 8 min)
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5. Visualizar Embeddings Gerados

Retornar ao Jupyter Notebook e seguir as
instrucoes indicadas no proprio notebook.

Mantenha o terminal aberto.
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6. Correr Treino e Prediction

*De volta para o terminal. Mantenha a aba do Jupyter Notebook aberta

* bash gpu.sh

Executa script que chama o comando salloc para criar sessao interativa em no de GPU

* bash run_train.sh
Executa script que da inicio ao treino do modelo de classificagao de culturas

Aguardar a conclusao do treino do modelo (aprox. 5 min)
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6. Correr Treino e Prediction

[daniel.moraes@Ln@2 baif-agr-workshop]$ bash gpu.sh

salloc: Pending job allocation 1678815

salloc: job 1678815 queued and waiting for resources

salloc: job 1678815 has been allocated resources

salloc: Granted job allocation 1678815

salloc: Waiting for resource configuration

salloc: Nodes gnx522 are ready for job

[daniel.moraes@gnx522 baif-agr-workshop]$ bash run_train.sh

Creating train/test datasets

Created train/test datasets

Loading model. Device: cuda

Model loaded

Starting training

Epoch [1/15], Average Loss: 0.8140, Average Loss Test: 0.5781, Time/epoch: 0.36min
Epoch [2/15], Average Loss: 0.6390, Average Loss Test: 0.5445, Time/epoch: 0.3min
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6. Correr Treino e Prediction

*De volta para o terminal. Mantenha a aba do Jupyter Notebook aberta

* bash run_test.sh
Executa script que usa o modelo treinado para prever as culturas em PT

* Aguardar a conclusao da prediction (aprox. 5 min)

e exit
Encerra a sessao interativa no no de GPU
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6. Correr Treino e Prediction

[daniel.moraes@gnx522 baif-agr-workshop]$ bash run test.sh
Loading model. Device: cuda

Model loaded

Running predictions: Batch 0/143
Running predictions: Batch 1/143
Running predictions: Batch 2/143
Running predictions: Batch 3/143
Running predictions: Batch 4/143
Running predictions: Batch 5/143
Running predictions: Batch 6/143
Running predictions: Batch 7/143
Running predictions: Batch 8/143
Running predictions: Batch 9/143
Running predictions: Batch 10/143
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7. Visualizar Mapa de Culturas

Retornar ao Jupyter Notebook e seguir as
instrugoes indicadas no proprio notebook.
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