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ALADDIN AT THE TURNING POINT

" Dear Reader,

With the autumn season, it is harvest time for ALADDIN. After completion of the first
development cycle (M18), marked by a successful demonstration of the Beta version of the
ALADDIN platform, the project starts collecting the first fruits of its research and innovation
efforts.

The consortium partners played a major role in enhancing scientific research in the field of
drone detection, thanks to ALADDIN advances in sensor technologies, involving state-of-
the art methodologies and innovative data processing algorithms. This materialized into:

« Organization of the UAV4S workshop within the ICVS 2019 conference in Thessaloniki
(Greece),

« Participation in the 2nd WOSDETC workshop within IEEE AVSS 2019 in Taipei (Taiwan)
and to the World of Drones Congress 2019 in Brisbane (Australia)

- Scientific collaboration with the SafeShore project for organizing the next Drone vs
Bird Detection Challenge.

In July the 2nd ALADDIN End-User Workshop in Lisbon triggered the preparation of the
final version of the system. A further step forward was the recent data capturing session at
the Markopoulo training facility in Athens (Greece).

Enjoy your reading and keep up to date with the project through the events published on
the website.

The project coordinator
2/ #3 DECEMBER 2019



European
Commission

Horizon 2020
European Union funding
for Research & Innovation

=z
m
=
%)
=
m
—
—
m
e
3+
w

THE ALADDIN CONSORTIUM
- Centre for Research and Technology -
Dlgln:ixti n(ggr) / FRANCE ° DIGINEXT | Helias (CERTH) / GREECE m Informrion fﬂi ) G
WWW.dIQINeXL.Ir be visionary www_certh_gr I:scmuc::gles \\A.«:‘J HELLAS ‘
Fraunhofer / GERMANY = Przemyslowy Instytut Automatyki | ==E===
www.idmt.fraunhofer.de Z Fraunhofer Pomiarow (PIAP) / POLAND - https://piap.pl/ . ]

IDMT

. S VRIJE . , .
Vrije Universiteit Brussel (VUB) / BELGIUM m UNIVERSITEIT CS Systémes d’Information (CS) / FRANCE /&

www.vub.ac.be/en BRUSSEL www.c-s.fr

Q)
o
O
(-
-

Ingegneria Dei Sistemi S.p.A. (IDS) / ITALY IS sirc/PoLanD
www.idscorporation.com mm— am | hitps://si-research.eu/

INGEGNERIA DEI SISTEMI

MC2-Technologies (MC2) / FRANCE HGH Infrared Systems (HGH) / FRANCE
www.mc2-technologies.com technologies Www.hgh-infrared.com

Center for Advanced Aerospace * . .
Technologies (FADA-CATEC) / SPAIN ATEL it e senosmce Et?nmm éﬁ::tyrlgzumes (KENEAIGREECE
http://www.catec.aero/en < e = : 9

ACCIONA Construccién (ACCIONA) / SPAIN (\ . Ministére de I'Intérieur Frangais (MIF) C | V| -/P O
www.acciona-construccion.com acc(!un?:r[c‘tg / FRANCE - www.interieur.gouv.fr . /s

o N E 1 L

Home Office/Defence Science & Technology Policia Judiciaria (PJ) / PORTUGAL

Laboratory (dstl)/UK PR
.dstl.nc/)\s.uk ) [dst'[] Home Office Www.policiajudiciaria.pt

https://www.poliziadistato.it/ www.madrid.es/portal/site/munimadrid

Ministero dell’Interno — Polizia di Stato (MIPS) / ITALY . Ayuntamiento De Madrid (ADM) / SPAIN
L ——]
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The consortium has started the development of the Final version of ALADDIN counter-drone system. Two
events marked the start of this new cycle:

+ the 2nd End-User Workshop (EUW) in early July to inform the final system design and performance targets;
and

- a new data capturing session in early October to train Deep Learning modules and for the preparation of
the pilot experiments.
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Sketch of ALADDIN Final version
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The third data capturing session took place in early October at the Mar-
kopoulo training facility of the Hellenic Police, near Athens (Greece).
The test site will be the venue of the ALADDIN final demonstration in
May 2020. Featuring both open and built-up areas, it is suitable for
testing system performance in both ‘open-field’and ‘urban’ scenarios.

The new dataset enriches the previous ones collected at the ATLAS
test centre (Spain) in May 2018 and February 2019, by adding new
challenges to the detection and classification algorithms for iden-
tifying drones flying in a more complex environment.

The new data will drive the improvement of Deep Learning and Data
Fusion algorithms by forcing the networks to learn the complex
examples and as a result learn to generalize better.

Recordings were captured by ALADDIN’s sensing arsenal. Namely, a
2D long range radar developed by IDS, a 3D radar developed by SIRC,
two Infrared cameras developed by HGH, one PTZ optical camera
developed by PIAP as well as three eight channel microphone arrays
developed by IDMT.

ALADDIN’s sensors were deployed to capture multiple drone flights,
utilizing a DJI Phantom 4, DJI Mavic Pro and a DJI Matrice 210. The
flight plans were designed according to threat scenarios established
by end users and included three main cases:

1. Drone coming from far away.

2. Drone standing nearby (on the ground), taking off and invading the
protected area from the dark side of the buildings.

3. Swarm of drones flying in formation and performing a coordinated
attack.

The resulting dataset includes 55 sessions performed from two dis-
tinct operation sites around the Markopoulo centre. The delivered
dataset comprises five different modalities. Each modality has its own
unique characteristics. Accordingly, several different file formats were
utilized to store the captured data. The dataset represents approxima-
tely 9 hours of flying time.
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UAV4S WORKSHOP AT ICVS 2019 CONFERENCE
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CERTH organized the workshop on “Vision-enabled UAV and counter-UAV technologies for surveillance
and security of critical infrastructures (UAV4S)", which was hosted by the 12th International Conference
on Computer Vision Systems (ICVS 2019) in Thessaloniki, Greece, on 23-25 September 2019. The works-
hop aimed to stimulate research activities towards current technological advances and challenges - in
particular, the development of UAV vision embedded technologies for surveillance and C-UAV detec-
tion, localization and identification algorithms, methods and tools, by utilizing enhanced computatio-
nal vision, acoustic, radar and fusion methodologies. In addition, the objective of this workshop was to
serve as an interdisciplinary forum for bringing together specialists from the scientific areas of Computer
Vision, Surveillance, Data Science, Artificial Intelligence, and Security Research, promoting the formation
of a community around the topic and disseminating the ALADDIN project to an increased number of
researchers and practitioners.

Patrick Garnier, the coordinator of the H2020 ALADDIN Project, was the invited speaker at the workshop,
presenting ALADDIN from the perspective of the use of counter-UAV technology to protect the security
of critical national infrastructures. Other partners (CERTH, IDS, FADA-CATEC and HGH) presented the
scientific results obtained during the development of the Beta release. ALADDIN major scientific out-
comes are illustrated in the following papers accepted for publication by Springer in its “Lecture Notes in
Computer Science” - a prestigious journal:

« "Classification of Drones with a Surveillance Radar Signal” - Marco Messina and Gianpaolo Pinelli

« "Minimal-time trajectories for interception of malicious drones in constrained environments" - Manuel Gar-
cia, Antidio Viguria, Guillermo Heredia and Anibal Ollero

« "UAV classification with deep learning using surveillance radar data" - Stamatios Samaras, Vasileios Magou-
lianitis, Anastasios Dimou, Dimitrios Zarpalas and Petros Daras

« "UAV localization using panoramic thermal cameras” - Anthony Thomas, Vincent Leboucher, Antoine Coti-
nat, Pascal Finet, Mathilde Gilber

« «Multimodal Deep Learning Framework for Enhanced Accuracy of UAV Detection" - Eleni Diamantidou, An-
tonios Lalas, Konstantinos Votis and Dimitrios Tzovaras
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September has been a busy month with partners engaged in disseminating ALADDIN scientific results and
illustrating the project to scientific and professional communities outside the European borders.

WORLD OF
D RONES

NGRESS'

- wosp Tc 2019 @AVS
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DRONE VS BIRD DETECTION CHALLENGE - DEEP LEARNING DEMYSTIFIED

Deep learning is a sub-field of machine learning that deals with algorithms inspired by the structure and
function of the brain, known as neural networks. Those models learn directly from input data the features
required for classification. Thus, after training on a large number of input samples, a deep learning model can
discover the deep internal representations that are best for classifying the type of samples provided. These
deep features are generic to object in question and can be used to classify other similar objects, which are
unseen during the training phase of the model.
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Evolution of Artificial Intelligence (Al) with deep learning

(Source: https://www.edureka.co/blog/what-is-deep-learning)

In ALADDIN, unimodal signals coming from the different sensor modalities are further processed and cate-
gorized by different deep learning models - for example, to deduce whether a radar sample or a thermal
image signifies the presence of a UAV or some other airborne object. A summary of the unimodal deep lear-
ning processing utilised by ALADDIN is illustrated in the following figure.
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Unimodal deep learning for the different ALADDIN sensing modalities

CERTH participated in the Drone-vs-Bird Detection Challenge at WOSDETC 2019 and took 2nd
place. CERTH presented a paper detailing the method used and providing a comparison with other
methods:

« V. Magoulianitis, D. Ataloglou, A. Dimou, D. Zarpalas and P. Daras, "Does Deep Super-Resolution
Enhance UAV Detection?", 16th IEEE International Conference on Advanced Video and Signal-based
Surveillance (AVSS), 18-21 September 2019, Taipei, Taiwan

The paper examines the problem of UAV detection through visual data - in particular, how to improve
the recall capabilities of a UAV detection system that relies on visual sensors, without affecting detec-
tion performance. A weakness of such a system is that UAVs flying at some distance from the sensor
may appear too small on the input image to be successfully detected. Super-resolution (SR) is meant
to increase the initial size of an image as well as enhance its representation by depicting more detail
of it.

To this end, this paper describes the application of a deep learning model to perform SR, before
presenting the image to the deep UAV detector model, and optimizes both simultaneously, in
the same training pipeline. Hence, the deep SR model learns to enlarge and enhance images that
comprise UAVs, targeted for the task of UAV detection - and the deep UAV detection model bene-
fits from the enhanced input, thus improving its recall performance. Experimental results show the
effectiveness of the proposed method, where gains in recall performance can reach up to 32.4%
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Award Ceremony of Drone-vs-Bird Detection Challenge at AVSS 2019

Participation in this challenge was a fruitful experience for the optical deep learning module team wor-
king on ALADDIN. The chance to compare performance against similar algorithms and to add new ele-
ments to improve the existing method is valuable for the project. One of the main differences between
the 1st and 2nd place entries in the competition was in the utilization of the information that multiple
frames across time contain.

The CERTH system detects UAVs looking at each frame separately, and does not utilize the motion infor-
mation contained in successive multiple frames. The inclusion of the time element in the CERTH system
will provide more distinct features for the successful detection and classification of UAVs. Notably, we
are currently working on this aspect of our algorithms, to take into account the time factor and the prior
information of detections in earlier frames to improve overall detection performance.

CERTH has also discussed with the challenge organizers of the possibility of jointly organising the next
challenge (at the next AVSS), contributing with data collected during the ALADDIN data collection ses-
sions. This would be an excellent opportunity to share ALADDIN data with the wider international scien-
tific community.
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NEXT ALADDIN MILESTONES AND EVENTS

The project is progressing to its second development cycle that will lead to the production of the final version of the
system to be demonstrated in Athens, Greece in May 2020. Technical partners are engaged in finalizing the development
of individual components and organizing integration tests in early 2020. Finally, during the pilot experiments in
May 2020 the full capability of the system will be demonstrated.

RELATED EVENTS

SECURIT‘I’
Security Research Event 2019 MILIPOL Paris 2019, 19-22
(SRE 2019), 6-7 November 2019,  November 2019, Paris-Nord
Helsinki, Finland Villepinte, Paris, France
https://www.sre2019.eu/ https://en.milipol.com/

Contact us:

For more information, please visit the ALADDIN website: https://aladdin2020.eu/

Send us an email to info@aladdin2020.eu

Join the LinkedIn group: Counter-Drone group managed by Aladdin

You may get involved in ALADDIN activities by joining the External Advisory Board (EAB) and
the LinkedIn Counter-Drone group managed by Aladdin (CDGMBA), a professional group
with participants only by invitation. Send us an email (to_info@aladdin2020.eu or through the
ALADDIN contact form_https://aladdin2020.eu/contact-us/ if you are interested in joining the EAB
or CDGMBA.

Issuel and Issue 2 of the Newsletter are available at the webpage: https.//aladdin2020.eu/media/

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement No 740859.
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