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Agenda

e [ntro

e Laser systems —CW lasers and directed energy

e Laser systems — pulse lasers and their application

e Surveillance by underwater acoustic

e Crypto devices — network protection (L3 encryption)
e (Call for young researchers
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Intro

e Vlatacom Institute is Serbian
company oriented to technology
with main activities in the fields
of electro-optics, crypto,
maritime security, military and
system integration

e 2023 We have 170 employees
among which

— 30PhD
— 38 at PhD studies

— More than 100 MSc and dipl.
ing.

System integration

e The goal of this presentation is
that young PhD students present
their work
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Vlatacom Institute Laser Program
a. CW lasers and directed energy
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Pan Tilt Positioner Integration of Fiber Laser for direct energy
application - laser obstacle removal

Coupled with
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Vliatacom Colimator Design

e Targeting and target tracking is crucial

e CW laser illumination require serious cooling subsystem

e In the first steps we focus on adaptive “collimator” only, while laser is separate component
e Simulations show that knowing distance to target is important
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New Pan-Tilt Positioner — designed by Vlatacom Institute
Today electro-optics surveillance, tomorrow directed energy

Protection windows IMWIR/LWIR

Motors are designed in Serbia / made in Serbia

Encapsulation
- Current — processed aluminum alloys
- Option a) very lightweight with EMC shielding

- Option b) bullet proof

Slip ring for high power CW laser signal + PSU + control
In order to have Nx360 deg as EO system
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Al application for safety features

o Safety first Intensive Al application for
Safety features

e Drone targets are usually on sky

_ . Al determined boundary between
e Shooting objects on Earth could be very Sky and objects on Earth

© Vlatacom Institute 2024

dangerous

e Al assistance for real time response (block

laser beam) is very important
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Vlatacom Institute Laser Program —Pulsed Lasers
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Laser
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Pulse laser block diagram

Pockels cell

Gain medium

Laser diode I
Pump mirror Thin film Quarter
ump polarizer wave
plate

« Pulsed output can be obtained from CW laser using Q-switching tecnigue

« When voltage is applied periodicaly to the Pockels cell pulsed output is achieved

Pulsed output

Output
coupler
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First results September/October 2024

The Challenge: produce YAG and other crystals in Serbia
Call for cooperation

Acknowledgement: Special thanks to HiLase, CZ for teaching us and borrowing the laboratory
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Naval Surveillance by Under Water Acoustics — SUWA project
proposal
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Targets and their acoustic sighatures, part b
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The cooperation with School of Electrical Engineering, Belgrade
University (ETF) and their alumni
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e Four hydrophones experiment conducted by ETF and Vlatacom Institute’s PhD students
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The cooperation with School of Electrical Engineering, Belgrade
University (ETF) and their alumni

Receiver
(100m left along the coast)

e Trial test bed on river Sava, near Belgrade proved range of several km for small boats in such river conditions (different from the Gulf
due to noise caused by constant water moving)
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Vlatacom crypto solutions — Network protection (L3)
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Intro

Vlatacom crypto solutions:

Attack analysis,

Encryption algorithm
design,

Keys production and
distribution,

Encryption devices
design, production and
customization

Building special facilities
of National crypto
center.
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Vlatacom Encryption Devices (basic set)

VREBECCA

Fully customizable high capacity
(up to 10 Gbps), low latency
\ encryption system

Communication Encryption Device (VREBECCA) and
Key Distribution System (vKDD)
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vRebecca: IP-VPN mode
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Science In Vlatacom Institute

The mission of the Scientific council is to lead research politics of the
Vlatacom Institute
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nte_rnatlo_nal ST EIEE 34 >  Total 234 scientific result achieved in previous five years (2019 — 2024)
ational journal papers 20
nternational conferences 125 »  According to Serbian Ministry of Education, Science and Technological
36 development 76 employees have Institute title (scientific or technical)
octoral dissertations 8
234 »  Additionally there are more than 120 intellectual property items: new

algorithms, application software, hardware solutions, new measurement
methodologies, original work flow procedures, etc.
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University professors 14%*
Senior research associate 6
Research associate 7
Research assistant 7
Junior research assistant 14
Principal technical associate 8
Senior technical associate 21
Technical associate 13

*Note: some researchers have both
University and Institute title
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Thank you for your attention!

Any gquestions?

O

InNfo@vlatacom.com
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