






Figure 1: Groke Technologies is  developing intelligent methods for autonomous navigation to improve safety at sea. 
High-performance computing (HPC) plays a vital role in optimizing machine-learning models for computer vision. 
Copyright: Groke Technologies

Mobility and Logistics

Video: https://www.youtube.com/watch?v=zEFYrFl67xo&t=5s

Autonomous Navigation at Sea
EuroCC National Competence Centre Finland
The Competence Centre Finland will heavily focus 
on paving the users’ way on LUMI, the EuroHPC 
flagship supercomputer located in Finland.  
LUMI is one of the key elements in Finnish and 
European HPC competence development.

Industrial organisations Involved
Groke Technologies https://www.groke-tech.com/ 
is a Finnish company that focuses on developing 
intelligent methods for autonomous navigation to 
improve safety at sea.

The Challenge
High-performance computing (HPC) plays a vital 
role in optimizing machine-learning models for 
computer vision. Detection of all vessels and dan-
gers around navigating personnel is a challenging 
task on-board any vessel, the company Groke is 
creating an awareness system that monitors the 
surroundings along with the watch keepers - gi-
ving them peace of mind even in a challenging en-
vironment. The technical solution combines radar 
technology, Automatic Identification System (AIS), 
visual and thermal cameras, as well as sea charts, 
Inertial Measurement Units (IMU) and dual band 
GNSS. 

At the moment, AI and machine learning techno-
logy are mostly used to process images from a 
highly specialized camera system that consists 
of a 225-degree visual camera and a 180-de-
gree thermal camera. By detecting and identifying 
objects around a vessel from the side of another 
vessel to a far-away sea buoy, it helps to improve 
the captains’ situational awareness and perception 
of their vessels’ surroundings.
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Contact:
Dan Still 
Email: Dan.Still@csc.fi

Figure 2: Preferred installation location for sensor unit on tug boats is either mast or 
on compass deck above bridge. Copyright: Groke Technologies

Figure 2: Optimized bicycle geometry

The Solution
With the financial support from Business Fin-
land´s AI Business programme and computing 
resources provided through NCC Finland, Groke 
Technologies is training their machine learning 
models and investigating how to build deep neural 
networks for object detection with the optimal 
trade-off between accuracy and performance.
● Building scalable data processing pipelines for 
training, 
● Evaluation and optimization of machine learning 
algorithms. 
● Run large scale training on GPU equipped HPC 
system.

HPC
AI
Neural Net Training
Autonomous Navigation
Fully Automated Vessels

Industry Sector: Maritime
Technology: HPC, AI

The Business impact
Due to the strategic investment from Mitsubishi 
Corporation, Groke technologies’ solution will be 
initially tailored to meet the needs of the Japanese 
seafaring where it is expected to alleviate the in-
evitable shortage of sea captains. Japanese vessels 
are not allowed to sail under Japanese flag unless 
the captains´ nationality is Japanese, and many of 
the local captains are already in the later stages 
of their careers. The data-driven high-technology 
navigation solution is expected to draw younger 
generations into the maritime industry.

Benefits
Improved speed of training resulting in lower unit 
cost and ultimately improved object detection:

Improved detection increases safety 
Autonomous navigation improves: 

Time to destination
Savings in personnel and energy expenditures 
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Timetable Optimization in  
Public Transport 
The Turkish NCC is led by TUBITAK-TRUBA, one of the two main 
HPC centers in the country. Besides TRUBA, three partners, Middle 
East Technical University (METU), Sabanci University (SU), and Na-
tional Center for High-Performance Computing (UHeM) of Istanbul 
Technical University (ITU), act as third- party. 

METU is a public university based in Ankara and SU is a private 
one located in Istanbul. ITU UHeM, also based in Istanbul, provides 
supercomputing and data storage services for academic and indust-
rial users. Our skills span HPC, HPDA, AI, CUDA, Materials Science, 
Computational Fluid Dynamics, and several other areas. This achie-
vement is presented by the third-party METU.

Industrial organisation Involved
This success story results from the 2nd case study jointly led by 
METU and TRUBA in cooperation with the SME Parabol:  
It (paraboly.com) has been conducting R&D activities in Intelligent 
Transportation Systems since 2011 and developing a public trans-
portation analysis platform () to analyze public transport (PT) de-
mand in a city and to make more efficient PT investment decisions. 
By merging the company‘s main areas of expertise (big data analysis, 
smart mobility algorithms, mobility management, cloud computing) 
with R&D activities, they have been able to provide mobility ma-
nagement and analysis software tools in several countries and more 
than 50 cities in three continents willing to improve various modes 
of transportation such as PT mobility. 

Technical Challenge
Utilizing the TRUBA environment enabled Parabol to have a faster 
R&D cycle and continue their first case study related to origin-de-
stination analysis. They have used those results to get optimal time-
tables for each route governed by different terminals. 

However, optimizing Public Transport services and exploring 
passenger mobility requires handling large amounts of data, sol-
ving complex combinatorial optimization problems, and dealing with 
uncertainty. Solving this NP-hard problem requires a significant 
amount of time, and even impossible to get a solution in a reasona-
ble time as the problem space gets larger.
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Contact:
Metin BARIŞ -Parabol, 
Email: metin.baris@paraboly.com
Cevat ŞENER -METU, 
Email: sener@ceng.metu.edu.tr

Mobility and Logistics

Figure 1: An Optimized Timetable                     

Solution
The initial heuristic algorithm, 
dealing with all routes iteratively 
to get a feasible solution in the 
company‘s production environ-
ment, was first extended to 
achieve the global optimum so-
lution. After redefining the algo-
rithm, a Dask cluster was set up 
on TRUBA to parallelize the op-
timization algorithm so that each 
instance solves the timetables of 
the bus routes originating from a 
separate regional terminal. 

Hence, the Dask cluster size in 
this data-parallelization ap-
proach will be proportional to 
the number of regional terminals 
involved, which is generally also 
proportional to the number of 
bus routes. Parabol chose Dask 
to parallelize their algorithm as it 
requires no code modification in 
the original algorithm, providing 
a very time-efficient solution. 

When they ran the optimization 
algorithm on TRUBA with the 
actual PT data, they achieved 
an optimal solution in minutes 
to a couple of hours, depending 
on the problem size. They also 
observed that a near-optimal 
solution could be reached much 
earlier. 

Dask Library
Big Data
HPDA
Optimization
Smart City

Industry Sector: Smart City, Intelligent Transportation System, 
Bus Route Timetable Optimization, Public Transportation

Technology: Big Data, HPC, HPDA

Business Impact
The Dask-based solution de-
veloped in this case study can 
provide optimized timetables 
for bus routes to increase fuel 
savings and passenger sa-
tisfaction, as well as improve 
timetable governance. A sample 
timetable optimized using the 
algorithm developed is shown in 
Figure 1. Using the TRUBA HPC 
environment allows the company 
to achieve this goal with signifi-
cantly improved performance.
In addition to this high-tech so-
lution allowing Parabol to work 
with large-scale PT networks, 
the parallelization framework 
they had here can be inspired 

and easily applied to other com-
plex optimization problems in 
the PT domain. 

All these create a very fast, 
highly accurate, less expensi-
ve, and more efficient decision 
support mechanism, which gives 
a competitive advantage in the 
market.

Benefits
Saving time in the R&D pro-

cess
Achieving optimized timeta-

bles of bus lines within a reaso-
nable time

Having a parallel execution 
framework for complex optimi-
zation algorithms

137



Referential IoT Architecture for transferring and computational analysis of traffic 
events data:
Components and their communication links, within the realized referential IoT 
architecture

Mobility and Logistics

Video: https://www.youtube.com/watch?v=zEFYrFl67xo&t=5s

Traffic Events and Alerts Data
Integration and Analytics to Support Managerial Decisions

NCC-Bulgaria was founded by the Institute of 
Information and Communication Technologies at 
the Bulgarian Academy of Sciences, the Sofia Uni-
versity “St. Kliment Ohridski” and the University of 
National and World Economy.

NCC-Bulgaria is focused on:
● Creating a roadmap for successful work in the 
field of high-performance computing, big data 
analysis and artificial intelligence.
● Analyzing the existing competencies and facilita-
ting the use of HPC/HPDA/AI in Bulgaria
● Raising awareness and promoting HPC/HPDA/AI 
use in companies and the public sector.

Industrial organisations Involved
● Companies in the transport sector
● Companies in the Logistics and Supply Chain 
Management sector
● Electrical vehicles users
● Companies developing electrical charging  
stations
● Companies managing autonomous vehicles.

The Challenge
The considerable technical challenge is to accu-
rately identify, extract, transform and integrate 
reliable and fast changing data from traffic events 
and alerts to be followed by sophisticated and ex-
haustive analysis (descriptive and predictive). 

On one hand, the large volumes of data being 
transferred, the enormous diversity of traffic sen-
sors, events, and alerts to be encompassed, and 
the proliferation of the transmission protocols is a 
very difficult technical and scientific task. On the 
other hand, consistent assurance and maintenance 
of collected data quality while selecting the right 
tools and algorithms for data analytics and pre-
sentation, is not a trivial task.
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Contact:
Dr. Yavor Christov,  
University of National and World Economy,  
Email: ychristov@unwe.bg 
Prof. Kamelia Stefanova,  
University of National and World Economy team 
Email: kstefanova@unwe.bg 

Traffic Events Report:  
PowerBI analytical events report, created by using ODBC connection with the cluster

Traffic Events ETL: NiFi flow created and used for events extrac-
tion, transformation and load

The Solution
To solve those challenges, a referential IoT archi-
tecture is proposed, consisting of the following 
components: 
● Data extraction and cleaning module NiFi, 
● Data distribution module Kafka, 
● Data storage module Hadoop HDFS, 
● Data analytics modules Hive, Impala and Hue,
● Data presentation module PowerBI.  

Building such an architecture enables flexibility 
and speed in data loading and cleaning up from a 
multitude of traffic information platforms, dif-
ferent payload formats (CSV, JSON, XML, etc.) 
and transmission protocols (HTTPS, FTPS, SFTP, 
etc.), reliable ingestion, dispatch, consumption and 
storage of the extracted traffic events, power-
ful data analysis engines for both streaming and 
batch processing, and, finally, convenient visual 
presentation of the results ready to be used by the 
business stakeholders.

The Business impact
The big data, generated in the Transport and Lo-
gistics & SCM fields, is not adequately collected, 
organized and used for the optimization of busi-
ness processes, activities and services.
Expanding the usage and geographical scope of 
autonomous vehicles such as self-driving cars and 
self-driving cargo trucks it is very important to 
apply new technologies to process the generated 
big data that should be collected, transformed, 
and analysed in real time. In this regard, becomes 
critical to design and develop complex IoT archi-
tectures and analytical models to monitor and ma-
nage all the processes related to the autonomous 
vehicles.  

In addition, such IoT architectures are suitable 
solutions for collecting data on the practical use of 
personal and public electrical vehicles. One aspect 
of these big data is the analysis for planning the 
optimal distribution of electrical charging stati-
ons and predicting the capacity of their use. As 
a result, based on analytical reports, consumers 
plan and optimize their routes, navigating electric 
vehicles to minimize tails and charging time.

IoT
Big Data
Traffic Events
Traffic Alerts
Analytics
Apache Ecosystem
Reference Architecture

Industry Sector: Trannsport, Logistics &  
		   Supply Chain Management

Technology: IoT, Apache Ecosystem and HPC/		
	         HPDA Integration

The companies, operating in Transport and Lo-
gistics & SCM sectors, benefit from the real-time 
analytics and predictive instruments, for:
● Optimizing transportation routes
● Decreasing transportation and logistics expenses
● Optimizing staff management
● Warnings and alerts for traffic incidents, natural 
disasters and extraordinary events
● Real-time management of autonomous vehicles

Benefits
Flexible and reliable, multi-protocol and multi-

network data extraction
Distributed high availability file system and 

event dispatching system
Powerful data analytics including streaming and 

batch processing
Cost effective Open-Source components
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Figure 1: As a result of OD analysis, the origin 
density of PT trip during the morning peak.

The Turkish NCC is led by TUBITAK-TRUBA, one of the two main 
HPC centers in the country. Besides TRUBA, three partners, Middle 
East Technical University (METU), Sabanci University (SU), and Na-
tional Center for High-Performance Computing (UHeM) of Istanbul 
Technical University (ITU), act as third- party. METU is a public uni-
versity based in Ankara and SU is a private one located in Istanbul. 
ITU UHeM, also based in Istanbul, provides supercomputing and 
data storage services for academic and industrial users. Our skills 
span HPC, HPDA, AI, CUDA, Materials Science, Computational Fluid 
Dynamics, and several other areas. This achievement is presented by 
the third-party METU.

Industrial organisation Involved
This success story results from the 2nd case study jointly led by 
METU and TRUBA in cooperation with the SME Parabol:  
It (paraboly.com) has been conducting R&D activities in Intelligent 
Transportation Systems since 2011 and developing a public trans-
portation analysis platform () to analyze public transport (PT) de-
mand in a city and to make more efficient PT investment decisions.
By merging the company‘s main areas of expertise (big data analysis, 
smart mobility algorithms, mobility management, cloud computing) 
with R&D activities, they have been able to provide mobility ma-
nagement and analysis software tools in several countries and more 
than 50 cities in three continents willing to improve various modes 
of transportation such as PT mobility. 

Technical Challenge
Parabol has been developing a PT analysis platform (cermoni.app) to 
analyze the passengers‘ boarding data and the vehicles‘ GPS loca-
tion data collected from a PT system. Currently, it performs spatio-
temporal processing and analysis on the PT data, around 10M rows 
per month. Moreover, the PT accessibility analysis should be perfor-
med by finding activity regions for each commuter. Creating value 
from such big data to understand the mobility patterns involves 3D 
(space, time, and commuter) analysis which is time-consuming and 
is challenging. Hence, the spatiotemporal clustering algorithm for PT 
user activities (STCAPT) needs parallel execution. 

Public Transport Analysis on 
HPC Infrastructure
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Contact:
Metin BARIŞ -Parabol, 
Email: metin.baris@paraboly.com
Cevat ŞENER -METU, 
Email: sener@ceng.metu.edu.tr

Mobility and Logistics

Figure 2: The destination density of PT trip in the 
morning peak (OD analysis)

Figure 3: The density of destination zones of trips 
starting from the selected region.

Solution
Considering the fact that 
STCAPT requires a large amount 
of memory to run, which an HPC 
environment can provide, we 
worked on developing an ap-
proach to run STCAPT on HPC. 
The algorithmic approach fol-
lowed for parallelizing STCAPT 
contains first grouping the data 
by passenger id and then finding 
regions for each passenger. 

We first developed an Apache 
Beam pipeline and deployed 
it on the Spark runner for its 
execution on HPC. However, 
since the execution of the Beam 
model failed, the pipeline was 
then ported to Apache Spark and 
executed successfully. Here, we 
developed two different Spark 
pipelines. The first one used 
Spark transforms and custom 
map operations on RDDs to 
generate passenger commute 
sequences. The next one used 
SparkSQL to aggregate those 
sequences to find an Origin-De-
stination matrix for some given 
grid. The output of the first 
pipeline is used as an input for 
the second one because showing 
outputs of the first on a map is 
not practical or useful. All these 
steps were guided by the METU 
team and supported by the 
TRUBA team, who installed and 
managed the Apache Spark plat-
form on the HPC environment. 

Apache Spark
Big Data
HPDA
Data Analysis
Smart City

Industry Sector: Smart City, Intelligent Transportation System, 
Origin-Destination, Public Transportation

Technology: Big Data, HPC, HPDA

While the analysis cannot be 
completed reasonably on a ty-
pical server within the company 
data center, it took just minu-
tes to run it with a test dataset 
on TRUBA. Being able to use 
an HPC infrastructure for this 
experiment gave us very impres-
sive results. On a Spark cluster 
created with only three nodes of 
TRUBA, the test runs resulted in 
a 90% decrease in runtime.  

Business Impact
Advanced algorithms have al-
ready been developed to provide 
more comprehensive analyses, 
such as Origin-Destination 
analysis to understand mobility 
patterns as a unique, high-tech 
decision support mechanism. 
The TRUBA HPC environment 
helps us reach this aim with 
highly improved performance. 
It is now possible to run these 
algorithms and take the results 
in a reasonable amount of time. 
Thus, such algorithms with 
parallel execution on HPC allow 
working with large-scale net-
works for NP-hard optimization 
issues. This creates a really fast, 

highly accurate, less costly, and 
more effective decision support 
mechanism not only for strategic 
or tactical but also for operatio-
nal decisions. It gives our algo-
rithms and hence the company 
a competitive advantage in the 
market.  

Benefits
Ability to work in the HPC 

environment, especially to run 
Apache Spark pipelines. 

Understanding urban public 
transport mobility patterns much 
better. 

Saving time in getting results 
for complex optimization prob-
lems and operational decisions 
with highly-increased per-
formance even for large-scale 
cities.  

Increasing the efficiency of 
public transport systems and 
accessing better public transport 
service levels. 
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Photo: Jacek Dylag // Unsplash

RISE Accesses VEGA
ENCCS (EuroCC National Competence Centre Sweden).  
ENCCS provides high-performance computing training and support 
for industry, academia and public administration for free.
https://enccs.se

Industrial organisation involved
Trafikverket (Swedish Transport Administration) is responsible for 
long-term planning of the transport system for all types of traffic, 
as well as for building, operating and maintaining public roads and 
railways. 
https://www.trafikverket.se 

Technical Challenge
While the modern trend towards producing electric vehicles (EVs) 
is rising, a total change of fleet to EVs will require a substantial 
amount of time. For these reasons, the traffic flow at highway E4 
in Sweden has been the subject of a collaboration between ENCCS, 
KTH, and Trafikverket.
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Result: The comparison of measured traffic at E4S for two consecutive days between 6  to 10 AM obtained from 
CNN (Convolutional Neural Network)

Contact:
Apostolos Vasileiadis 
Email: apostolos.vasileiadis@ri.se

Solution
As a case study, the traffic flow 
will be modeled on a speci-
fic part of the E4S using deep 
neural networks. The results will 
give us a hint at the most appro-
priate models for such modeling. 
In the second part of the pro-
ject, the already available model 
Temporal Graphical Convolu-
tional Networks (T-GCN), will 
be tested and ported to an HPC 
system for further analysis of a 
much larger dataset correspon-
ding to the E4S more extensive 
structure.
This undertaking is a collabo-
ration between Assoc. Prof. 
Xiaoliang from KTH, Mr. Chris-
tian Edfjall from Trafikverket, 
and Dr. Hossein Ehteshami from 
ENCCS.

Business Impact
Trafikverket is the Swedish pu-
blic authority responsible for the 
transport system. AI methods in 
public administration are crucial 
for the development of social 
actions that benefit the public. 
Such methods in the branch of 
traffic administration will play an 
important role for future political 
strategies.

Most inter- and intra-city trans-
portations occur via vehicles. 
Managing the traffic caused by 
such vehicles is of great import-
ance for several primary reasons. 
Proper traffic control saves 
plenty of time and resources, 
assures the safety of drivers and 
passengers, and last but not the 
least, could help mitigate the 
issue of air pollution.

AI
Traffic
Neural Networks
Vehicle

Industry Sector: Public Administration

Technology: AI

Benefits
Pollution control
Road design planning
Traffic safety
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The National Library of Sweden to train 

Natural Language Processing 
models using MeluXina
ENCCS (EuroCC National Competence Centre Sweden).  
ENCCS provides high-performance computing training and support 
for industry, academia and public administration for free.
https://enccs.se

Organisations Involved  
KBLab at the Swedish National 
Library (Kungliga Bibliotek, KB). 
KBLab is a national research 
infrastructure for digital huma-
nities and social science. The lab 
provides access to KB’s collecti-
ons in structured and quantita-
tive form. This makes it possible 
for researchers to both seek new 
answers and pose new questions 
in their research.
https://www.kb.se/in-english/
research-collaboration/kblab.
html

Technical  Challenge
Due to the high financial cost 
of training Natural Language 
Processing (NLP) models, most 
of the researchers have only 
been trained by large companies 
on English data. In developing a 
competitively-sized model for 
Swedish, the Royal Library of 
Sweden hopes to enable com-
mercial and non-commercial 
usage of this technology, while 
allowing researchers to unders-
tand what these models learn 
not only for English.
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Solution
With access to MeluXina super-
computer, KBLab is now able 
to use 10 000 000 GPU hours 
to train their Natural Language 
Processing models using their 
enormous text, audio, and video 
archive. 

It’s the second time KB gains 
access to a EuroHPC JU super-
computer and that makes it the 
first public administration entity 
to be accepted through the Eu-
roHPC JU Regular Call which 
gives the ability to use an even 
larger amount of CPU and GPU 
cores.

The transformer neural net-
work and the subsequent trans-

absorb massive datasets, they 
have shown to be very adept at 
learning new tasks with only a 
few training examples or even 
none, instead only needing a 
prompt describing the task 
(Brown et al. 2020).

Business Impact
KBLab holds high-quality mas-
sive humanistic data including 
text, audio, images and video. 
This makes KBLab a perfect can-
didate to create NLP models by 
using hundreds of years’ diverse 
material (approximately 26 PB 
of data). KBLab’s open source 
VoxRex audio-to-text model 
has been downloaded more than 
200 000 times for many diffe-
rent use cases. 

Benefits
Having a public authori-

ty like KBLab developing such 
open-source models is crucial 
to societal development. The 
models can be used by any per-
son without limitations and it is 
therefore hard to follow in detail 
the specific benefits that it will 
bring.

KB managed to utilise their 
large material and train their 
models for free by accessing 
a EuroHPC JU system. This 
paves the way for other public 
sector organisations to do the 
same and develop their services 
further.

Machine Learning
AI
Natural Language Processing
Cultural Heritage

Industry Sector: Public Administration

Technology: AI

Contact:
Apostolos Vasileiadis 
Email: apostolos.vasileiadis@ri.se

former language models (LM) 
such as GPT and BERT have 
become the new standard of a 
pretraining-finetuning paradigm. 
This approach leverages large 
amounts of unannotated text 
data in a self-supervised pre-
training step, producing gene-
ralist models that can then be 
finetuned on specific tasks.

The largest of these models 
consists of several hundred 
billion parameters requiring the 
model itself to be split over mul-
tiple GPUs, further needing up 
to multiple thousand GPUs to be 
trained in a reasonable amount 
of time. Due to the extreme size 
of the models and their ability to 

147



Ph
ot

o:
 U

sm
an

 Y
ou

sa
f 

//
 U

ns
pl

as
h

Low-latency AI-based Gesture 
Recognition
NCC-Bulgaria was founded by the Institute of Information and 
Communication Technologies at the Bulgarian Academy of Scien-
ces, the Sofia University “St. Kliment Ohridski” and the University of 
National and World Economy.

NCC-Bulgaria is focused on:
● Creating a roadmap for successful work in the field of high-per-
formance computing, big data analysis and artificial intelligence.
● Analyzing the existing competencies and facilitating the use of 
HPC/HPDA/AI in Bulgaria
● Raising awareness and promoting HPC/HPDA/AI use in companies 
and the public sector.

Organisations Involved  
Software Company Ltd is a Bul-
garian SME specialised in soft-
ware development. Since 1996, 
the company has offered a wide 
range of high-quality services in 
the development, delivery, and 
maintenance of AI and HPDA 
software in Bulgaria. The com-
pany is also ISO 9001:2015 
certified and ISO 13485:2016 
certified and has CE Mark certi-
ficate.

The shared project (SME + 
NCC BG_SofiaUni team) was 
completed in relation with the 
application of the company in 
the BONSAPPS Open Call for AI 
talents.

Technical  Challenge
During this challenge (BON-
SAPPS Hackathon), a so-called 
AI Asset was developed that can 
recognise a driver’s gestures by 
using a single, cheap and low-
resolution thermal camera. This 
asset was then optimised and 
deployed to low-power edge 
platforms such as the NVidia 
jetson nano.

The final implementation was 
based on the approach named 
Embedded vision, which gives 
visual intelligence to machines 
and teaches them how to see 
and think. As a result, a small 
footprint neural network was 
created, which consisted of a 
Convolution Neural Network 
(CNN) and a multi-stage Tem-
poral Convolutional Network 
(TCN). Such a network design 

allows to work with low-re-
solution images taken by cheap 
thermal cameras that can be 
installed in private cars at a low 
cost. This solution was imple-
mented inside the BONSAPPS 
AIAsset framework, as part of 
the BONSAPPS challenge. This 
framework abstracts away the 
hardware platform on which the 
AI app runs on allowing us to 
focus on the AI app instead of 
hardware specifics. The hybrid 
HPC cluster also allowed the 
team to work with much larger 
datasets (HPDA).
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Collaboration team from Software Company Ltd 

Certificate of attendance at the Hackathon

Solution
Since the aim has been to run 
the optimised neural network 
(AI) on low-power devices, whi-
le ensuring both high accuracy 
(HPDA) and low latency (HPC), 
the final model had to be well-
optimised to run on the pre-se-
lected devices.

That is why we automated the 
training, quantisation, export and 
deployment to the testing plat-
form parts of the development 
process by using GitLab CI/CD 
pipelines running on a HPC clus-

Business Impact
The Software Company Ltd. was 
recognised by the BONSAPPS 
as a reliable partner due to sup-
port by our team, resulted in a 
solution of an important problem 
using cutting-edge scientific 
research: implementing HPC 
technology to improve both the 
development process and the 
quality of the final AI applica-
tion.

Since AI  can think faster than 
a human can due to its deep-le-
arning algorithm maps, it ma-
kes perfect business sense to 
implement AI in various busi-
ness processes in order to help 
the company successful in the 
current competition between the 
SME.

Benefits
For the Sofia University Team:

Acquisition of new technical 
skills;

Improving communication 
skills; 

Networking;
Inspiration.

For the Software Company:
Success and accomplishment 

feelings.

Computer Vision
HMI
Deep Edge
Gesture Recognition

Industry Sector: Automotive

Technology: HPC, AI

Contact:
Sofia University
Email: anap@phys.uni-sofia.bg 

ter with multiple Nvidia V100 
compute units. That way we 
could iterate much faster since 
the time between each change 
and deployment had been sig-
nificantly shorted by said CI/CD 
pipelines.

Using the HPC cluster also 
allowed the team to work with 
much larger datasets that a 
regular workstation computer 
would not even be able to load 
into memory.
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Public and Communication

Swedish National Archives will use HPC to process

9 Million Scanned Images for  
Access to the Public 

Industrial organisations Involved
Riksarkivet: the Swedish National Archives pri-
marily manage the government records for future 
generations. As a supervisory authority, they also 
offer services related to their public task.
https://riksarkivet.se 

The Challenge
The Swedish National Archives have a large col-
lection of images which contain huge amounts of 
information, but they are not easily searchable. It 
would need a large team of employees digitalising 
the information on those images. Furthermore, 
manual analysis would be extremely slow.

ENCCS (EuroCC National Competence Centre 
Sweden).  
ENCCS provides high-performance computing 
training and support for industry, academia and 
public administration for free.
https://enccs.se
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The Solution
The Swedish National Archives will use their ac-
cess to EuroHPC JU supercomputer VEGA to train 
and run HTR (Handwritten Text Recognition)/
OCR (Optical Character Recognition) pipelines 
consisting of segmentation models, text-recogni-
tion models and post-correction models. 

The Business impact
This will enable the Swedish National Archives to 
process approximately 9 million scanned images, 
index them with metadata, and make them sear-
chable and more accessible. It will improve access 
to their archives and streamline their internal case 
handling.  

AI
Deep Learning
Image Segmentation
Image to Text
Machine Learning
Public Sector

Industry Sector: Public Sector

Technology: AI

Benefits
Access to Vega, and the ability to train models 
specialized on archival texts, will:

Further the larger goal of adapting AI-techno-
logy for use in archives.

Opening up new possibilities for academic re-
searchers, genealogists and others to explore and 
use the archival holdings.

This project saves us about 700,000 euros in 
manual labor costs, and the indexing database is 
created significantly quicker.

Contact:
Apostolos Vasileiadis 
Email: apostolos.vasileiadis@ri.se
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RISE Accesses VEGA
ENCCS (EuroCC National Competence Centre Sweden).  
ENCCS provides high-performance computing training and support 
for industry, academia and public administration for free.
https://enccs.se

Industrial organisation involved
RISE Research Institutes of Sweden is Sweden’s research institute 
and innovation partner. Through international collaboration with in-
dustry, academia and the public sector, they ensure business com-
petitiveness and contribute to a sustainable society.
https://www.ri.se/en

Technical Challenge
Natural Language Understanding (NLU) is an area in machine lear-
ning that transforms human natural language into easily understood 
machine language and has been recently largely developed for large 
languages around the world. For such models to work, the algorithm 
must train in large number of texts and for that it needs large com-
puting power, specifically GPUs.
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Contact:
Apostolos Vasileiadis 
Email: apostolos.vasileiadis@ri.se

Solution
Evangelia Gogoulou from RISE 
NLU Group, Digital Systems 
got access to the EuroHPC JU 
system Vega at Izum, Slovenia. 
She will be training from scratch 
an English BERT model using 
multiple GPUs and then evaluate 
its downstream performance on 
the GLUE benchmark (https://
gluebenchmark.com/).

The model performance will be 
compared with the English BERT 
trained on one GPU. The second 
task is to start from the English 
BERT model and continue pre-
training it on Russian, on multip-
le GPUs. The transferred Russi-
an model will be then evaluated 
on GLUE and the results will be 
compared with existing Russian 
Language models.

Business Impact
RISE, being the public institute 
for research and innovation in 
Sweden, has the role of connec-
ting academic research with the 
industrial sector for the benefit 
of society and creating progress. 
This type of modern language 
AI has the potential to radically 
improve the handling of lan-
guage data in both the private 
and public sectors. In particular, 
RISE and the NLU Group are 
committed to support Swedish 
actors in developing and integra-
ting the latest NLP technologies 
into their operations.

Natural Language Understanding (NLU)
AI
Language Model
Deep Learning

Industry Sector: Public Administration

Technology: AI

Benefits
Categorise free text  

effectively
Multi-language translation
Automate procedures using 

natural language
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The Swedish Innovation Agency Vinnova 

Obtained Access to Vega  
EuroHPC JU System
ENCCS (EuroCC National Competence Centre Sweden).  
ENCCS provides high-performance computing training and support 
for industry, academia and public administration for free.
https://enccs.se

Organisations Involved  
Vinnova is Sweden’s innova-
tion agency. They help to build 
Sweden‘s innovation capaci-
ty, contributing to sustainable 
growth. Vinnova‘s vision is that 
Sweden is an innovative force in 
a sustainable world.
https://www.vinnova.se/en

Technical  Challenge
Vinnova is a government agency 
under the Ministry of Enterprise 
and Innovation, and the national 
contact authority for the EU fra-
mework programme for research 
and innovation. Being a govern-
mental agency Vinnova handles a 
large number of documentations 
and enhanced analyses of these 
are of crucial importance.  
The AI analysis tool used by Vin-
nova was originally developed by 
the Swedish Innovation agen-
cy and the Swedish agency for 
Growth Policy Analysis,  
Tillväxtverket. Features of this 
tool include topic modeling, 
keyword extraction, an AI assis-
ted free text search as well as 
speech tagging to isolate target 
audience and purpose.
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Photo: Jason Goodman // Unsplash

Solution
The successful application was 
a joint effort between Vinnova 
Data Scientist Dr. Leonora Ves-
terbacka Olsson and ENCCS.
With the awarded HPC time 
on the Vega (https://doc.vega.
izum.si/) EuroHPC JU petascale 
system within EuroHPC JU de-
velopment call, Vinnova intends 
to further develop this AI tool 
for analyses of new types of go-
vernment agency documents and 
enhance it with new features.

Benefits
Streamline and automate ana-

lysis that has traditionally been 
done manually.

Analysing larger amounts 
of data and thus contribute to 
Sweden’s strategy regarding 
innovation. 

Enhance Vinnova’s tools to 
get important insights for future 
use regarding successful pro-
jects that lead to added value for 
the Swedish society.

Data Science
AI
Innovation
Data Analysis
Strategy

Industry Sector: Public Administration

Technology: AI

Contact:
Apostolos Vasileiadis 
Email: apostolos.vasileiadis@ri.se

Business Impact
The text analysis tool in its cur-
rent state constitutes an aid for 
analysis of calls for proposals 
for funding and helps the ana-
lyzer to identify trends in topics 
and purpose found in funding 
proposals and applications for 
funding. The various functio-
nalities provide an easy way to 
perform exploratory analysis and 
draw well-based conclusions 
from the results.
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Figure 1:Speechly visual

Improving the Speech-Recognition
Technology with Speechly

Industrial organisations Involved
Speechly is a Finnish company specializing in 
speech interfaces, https://www.speechly.com a 
start-up company established in Helsinki, Finland 
in 2016, has developed technology that allows 
software developers to easily add an intuitive voice 
interface to any platform, whether it be Android, 
iOS, website or video game. 

The Challenge
Building speech interfaces is difficult and current 
solutions on the market are only able to perform 
fairly simple functions, such as playing Spotify 
and turning lights on and off. Speechly combi-
nes speech recognition with the technology of 
understanding natural language in a new way to 
offer a comprehensive solution that enables more 
complex voice control commands and responds to 
users’ needs.

EuroCC National Competence Centre Finland
The Competence Centre Finland will heavily focus 
on paving the users’ way on LUMI, the EuroHPC 
flagship supercomputer located in Finland. LUMI 
is one of the key elements in Finnish and European 
HPC competence development.

Video: https://www.youtube.com/watch?v=yzdSVV4xjb0
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The Solution
Speechly, has developed a new type of techno-
logy for understanding real-time spoken language. 
With CSC’s Puhti supercomputer and Business 
Finland’s AI Business program, Speechly was able 
to further improve its speech recognition techno-
logy.

Speechly’s product development work involves 
testing different machine learning algorithms to 
find the best speech recognition models. During 
the nine-month AI Business project, Speechly 
improved the accuracy of its speech recognition 
model by almost 60% in terms of word error rate 
(Hannes Heikinheimo, Speechly co-founder). 
Speed is an asset in product development, as 
training one model can take anything from days 
to weeks. Speechly used CSC’s Puhti-AI compu-
ting environment with support from NCC Finland, 
making it possible to work faster and utilize larger 
sets of data.

HPC
AI
Neural Net Training
Speech
Natural Language Understanding (NLP)
Speech-to-Text

Industry Sector: Speech Recognition

Technology: HPC, AI

The Business impact
Speechly is competing with the world’s largest 
tech giants where some of Speechly’s people have 
worked in the past. To strengthen their competi-
tive advantage, the company sought support for 
product development from Business Finland’s AI 
Business program, allowing them access to CSC’s 
computing resources free of charge with the AI 
Computing Grant.

Speechly’s product development work involves
testing different machine learning algorithms to 
find the best speech recognition models. Modern 
machine learning models for deep neural networks 
require high computing capacity. 
How quickly the staff can train and test one model 
is one of the most important factors affecting 
product development results. Training one model 
can take anything from days to weeks. Thanks to 
CSC’s computing capacity, Speechly staff was able 
to work much faster than before and with signifi-
cantly larger data sets. 

Benefits
Speechly’s product development work involves 

testing different machine learning algorithms to 
find the best speech recognition models. 

During the nine-month AI Business project, 
Speechly improved the accuracy of its speech 
recognition model by almost 60% in terms of word 
error rate

Speed is an asset in product development - 
training one model can take anything from days to 
weeks.

Contact:
Dan Still
Email: Dan.Still@csc.fi
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