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HaumenoBaHue Ha MpoeKTAa: IMpoexkTUpaHe U N3rpaxkiaHe HA Maladupyema
uscjaenoparencka miaargpopma za Edge AI/HPC ananusu

Design and build a scalable research platform for Edge
AI/HPC analytics

Texunuecku nayku, ITH 5.3. Komynukanuonna u
KOMIIOTbPHA TEXHUKA

Hayuna obaacr:

Len Ha mpoekTa € MPOEKTUPaHE U M3TPaXKIAHE Ha paslpenereHa
KpaTtko onucanue Ha mpoeKTa: n3uncnutensa cpeaa 3a Edge Al m HPC ananusu, ontumusupane
(c ne noseue om 3-4 uzpeuenus, Ha Al inference pu edge ycTpoicTBa M OllEHKA Ha CUTYPHOCTTA
nocousam ce yen u 3adauu na npoekma) |Ha LoORaWAN IToT undpacTpykrypH.

Jocturanero Ha Ta3W IeN BKIIIOYBA PENIaBAaHETO Ha CIETHUTE
M3CIIeIOBATEIICKH 3ada4u:

1. IIpoexTupane, n3rpakaaHe ¥ ONTUMHU3AIMS Ha paslpenesneHa
u3uncnurenta cpena ¢ Kubernetes (K3s) u OpenMPLL

2. BuenpsBane n anamm3 Ha Al inference edekTmBHOCTTA Upe3
Hailo 8 Al HAT+ u Jetson Nano.

3. Ouenka Ha mpom3BoauTenHoctta Ha CephFS B xereporenna
CTOPHIIK cperna.

4. V3crnenBane W TpwiaraHe Ha Meroam 3a curypHocT B loT
Mpexu, 6azupann Ha LoRaWAN.

5. PazpaboTka Ha Mozmenu 3a ympaBlieHHE Ha pecypcure B edge
cpem.

6. MaTerpanus u tectBane Ha SDR anammsu ¢ edge Al inference.

The aim of the project is to design and build a distributed
computing environment for Edge Al and HPC analytics,
optimize Al inference in edge devices, and evaluate the security
of LoRaWAN IloT infrastructures.

Achieving this purpose involves addressing the following
research objectives:

1. Design, build and optimize a distributed computing
environment with Kubernetes (K3s) and OpenMPI.

2. Implement and analyze Al inference performance using
Hailo 8 Al HAT+ and Jetson Nano.

3. Performance evaluation of CephFS in a heterogeneous
storage environment.

4. Investigate and implement security methods in 10T networks
KiawuoBu nymu: based on LoRaWAN.

5. Development of resource management models in edge
environments.




Kparko onucanue Ha 0o4aKBaHHUTe
pe3yaraTu:

6. Integration and testing of SDR analytics with edge Al
inference.

mwiardopma 3a Edge AI/HPC ananusu,
uzuncnenus B [oT u SDR cpenn,

Kubernetes krpcTep ¢ ARM-6a3upanu ycrpoiicTBa
LoRaWAN undpactpykrypa

Edge AI/HPC analytics platform,

computing in 10T and SDR environments,
Kubernetes cluster with ARM-based devices
LoRaWAN infrastructure

OuakBaHUTE Pe3yNATaTH BKIIOYBAT:

PaspaborBane Ha Bucoko epextuBeH edge AI/HPC xinctep,
CIOCOOEH J1a M3IIBJIHSBA Pa3NpEIeNeHd U3YHUCICHUS BhPXY
ARM-6azupanu miatgopmu. ONTUMHU3UPAHNA AITOPUTMH 32
Al inference, KOuTO HaMaJsIBaT JATEHTHOCTTa M Pa3xoja Ha
eneprus. llogoOpena curypHoct m ycroiumBoct Ha loT
Mpexu, ©Oasupanu Ha LoRaWAN, upes Al-6azupano
OoTKpuBaHe Ha aHomanmu. WMuterpamus Ha SDR aHammsu ¢
edge Al kosTo mo3BoisiBa 00padOTKa Ha PaAMOYECTOTHH
CUTHAJIM B PEaTHO BPEME.

Expected outcomes include:

Development of a highly efficient edge AI/HPC cluster
capable of running distributed computing on ARM-based
platforms. Optimized Al inference algorithms that reduce
latency and power consumption. Improved security and
resilience of LoRaWAN-based loT networks through Al-
based anomaly detection. Integration of SDR analytics with
edge Al that enables real-time RF signal processing.
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