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Potentially first Exascale system in Europe



Preserving our Environment 



Icelandic HPC Community – Simulation & Data Lab Remote Sensing
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Machine
Learning
Models

AVIRIS

Challenges:
mixed pixels 

& unbalanced
land cover 

classes

Example: Land cover classification

Ernir Erlingsson



 Convolutional Neural Networks (CNNs)
 Used with hyperspectral remote sensing data
 Rare labeled/annotated data in science 

(e.g. 36,000 vs. 14,197,122 images ImageNet)
 Scene vs. pixel-wise classification challenges

 Combining Machine Learning Models
 Using CNNs basic principle
 Apply SVMs in different layers of CNN

Master Topic: Deep Learning Architectures for Remote Sensing Applications

G. Cavallaro, M. Riedel et al., IGARSS 2019

5 / 9Master Topics – Working with Cutting-Edge Technologies

Dr. – Ing. Gabriele Cavallaro (2016)
PhD Student Graduate, University of Iceland
IHPC Simulation and Data Lab 
Remote Sensing

J. Lange, G. Cavallaro, M. Riedel et al., IGARSS Conference, 2018

research challenges:
rare groundtruth and surrounding

labels bias in training, but key challenge 
remain: hyper-parameter tuning



 RESNET-50 Architecture: Case for interconnecting GPUs
 RESNET-50 is a known neural network architecture that has 

established a strong baseline in terms of accuracy
 Computational complexity of training the RESNET-50 

architecture relies in the fact that is has ~ 25.6 millions 
of trainable parameters

 RESNET-50 still represents a good trade-off between 
accuracy, depth and number of parameters

 Distributed training challenges (i.e. large batch size)

Master Topic: Analyse Distributed Training of Deep Learning Networks

Rocco Sedona
PhD Student, University of Iceland
IHPC Simulation and Data Lab 
Remote Sensing
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24 nodes x 4 GPUs = 96 GPUs

Partition of the JUWELS system 
has 56 compute nodes,

each with 4 NVIDIA V100 GPUs
(equipped with 16 GB of memory)

Horovod distributed training via MPI_Allreduce()

[23] Horovod

R. Sedona, G. Cavallaro, M. Riedel, J.A. Benediktsson et al.: Remote Sensing Big Data Classification with High 
Performance Distributed Deep Learning, Journal of Remote Sensing, Multidisciplinary Digital Publishing Institute (MDPI), 
Special Issue on Analysis of Big Data in Remote Sensing, 2019



Improving our Healthcare



Icelandic HPC Community – Simulation & Data Lab Health & Medicine
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SMITH Project Web Page

relatively low HPC & AI usage still,
strict regulations for AI

data silos: no data sharing,
GDPR & reiterating clinical studies

O.Maassen et al., Future Medical Artificial Intelligence Application Requirements and Expectations of Physicians 
in German University Hostpitals: Web-based Survey, Journal of Medical Internet Research, 2021

Alfred Winter, M. Riedel et al., ‘Smart Medical Information Technology for Healthcare (SMITH):
Data Integration based on Interoperability Standards’, Journal of Methods of Information in Medicine, 2018

Gísli Ingolfsson (MSc student)



Master Topic: Deep Learning Architectures for Health Applications

 Acure Respiratory Distress Syndrome (ARDS)
 Rare condition that affects ICU patients with high mortality rate
 Develop algorithms that can efficiently & accurately diagnose the 

onset of ARDS, and provide suggestions for treatment
 Use of recurrent neural networks for time series analysis

 Covid-19 X-Ray analysis
 Use Transfer Learning techniques
 Cooperate with Healthcare Industry

Chadi Barakat
PhD Student, University of Iceland
IHPC Simulation and Data Lab 
Health & Medicine
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Research challenges:
Combining mechanistic modeling (Nottingham 

simulator) with machine learning models

IHPC SimDataLab Health & Medicine Web PageC. Barakat, S. Fritsch, M. Riedel, S. Brynjólfsson, ‘A HPC-driven data science platform to speed-up time series data analysis of patients with the Acute Respiratory Distress Syndrome’, IEEE MIPRO 2021, to appear

S. Kesselheimet al., ‘JUWELS Booster - A Supercomputer for 
Large-Scale AI Research‘, Submitted, ICS 2021

Research challenges:
Fine-tuning of Covid-Net on COVIDx dataset

using ResNet-152x4 and pre-trained on ImageNet-1k 

Healthy Patient Covid-19 Patient

Approaches require massive
computational resources

Healthy Pneumonia Covid-19

# of Images 8.066 5.538 358

Gísli Ingolfsson (MSc student)


