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Internet of Things

A wide area of research

Node placement

Device localization
Resource allocation

Energy usage optimization
Radio channel management
Traffic prediction

Security against attacks
Robustness wrt failures




Simulated Data from Huawei

d I‘ <1V > cs > arXiv:2212.02159

Computer Science > Machine Learning

[Submitted on 5 Dec 2022]

WAIR-D: Wireless Al Research Dataset

Yourui Huangfu, Jian Wang, Shengchen Dai, Rong Li, Jun Wang, !

Figure 1 An example environment with buildings and BS(blue)/UE(red)
positions in top view (left), the same buildings in bird-eye view (right)

=sUE has Lo'_ﬂ:ath ' 20m” :

v UE has no LOS path

20m

| — Figure 2 Visualization of simulated radio propagation paths for three
130 pathloss(dB) % 130 pathloss (dB) %0 radio links in an environment (darker and thicker lines indicate stronger
(@) (b) radio propagation paths)

Figure 4. An example environment in Scenario 2, (a) shows 100 UEs
among the totally 10,000 UEs, (b) shows all 10,000 UEs



Simulated Data from Huawei

Device Localization using RF signals Map Refinement using RF signals

MapRadioFormery,,, , g,(52.4%)

loU=48.9%




Indoor Simulated Data

e ICASSP’25 Challenge
o 8th place

e MLSP’25 Challenge
o  5th place
o Presented at MLSP

. Radio Mapping

(a) Reflectance

(d) Radiation pattern

(b) Transmittance



Real Data from Rome + our own Simulations

UE Locations in Dataset B

UE Locations in Dataset C

UE Locations in Dataset A
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Can simulated data improve the performance of ML models on real data?!
Short answer: Yes! Long answer: not yet to the level of practical applicability.

o



loT Network Simulations: a Dataset of 10K Simulations

2D Node Map - Inner: Last Message, Outer: Uptime (shared color scale)
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Real Data Collection from an Apple Orchard in Armenia
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Conferences and Publications

Device Localization (Synthetic Data, NLOS)
Map Refinement with RF Data

Indoor Radio Map Prediction

Indoor Radio Map Prediction w/ Sparse Map
Synthetic-to-real Transfer for Localization
Cooja Network Simulations

Data Collection from an Apple Orchard

Position paper: ML for Wireless / RF

Conferences

"JIEEE BDS’23

"JIEEE IWCMC'24

Y ICASSP’25 (8th place)
ZAMLSP’25 (5th place)
Y GlobeCom’25

YJIEEE SDS’24

"JIEEE DCOSS-loT’23

"4IEEE MeditCom’24

Journal papers
HKQ1#1, [AQ1 #26/236
X Q1#1, 1 Resubmission Q1 #77/382
14Q2
work-in-progress
I Major revision Q1 #1
I Under review Q2
work-in-progress

X Q1 #4, XQ1#9



Future work

Foundation Model for Radio Signals

Environment
Reconstruction

Device
Localization

ML )
FOUNDATION
MODEL

FOR RF SIGNALS

al 19

Channel Radio Signal
Allocation Signal Mapping  Classification

Optimization of loT / Radio Networks

@ ((( ))) ((A?)

OPTIMIZATION

Maximize

Radio Coverage ((;&’))
o
Minimize ))
Interference




More Grants

e X Horizon Europe grant e Some Al-related Horizon

o Large consortium with 18 partners grants do not allow partners

o Eur 200,000 for Yerevan State University :
from Armenia !
o X “Travel grant” from Germany

o Eur40,000

o Got rejected after 9 months of review

o Armenian-Italian travel grant

e /\ Applied to a NATO SPS Grant
o Eur 110,000 for 3 years



GPU Resources in Armenia



Current Resources @ YSU

e 8 x NVIDIAA100s (Sep 2023)

(@)

e 8 x NVIDIAH100s (Oct 2024)

(@)

(@)

e Users
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40GB memory per GPU
256 CPU threads, 1TB RAM

80GB memory per GPU
224 CPU threads, 2TB RAM

ML Group
Computational Material Science Group
ASDS students

Few more researchers
Rafayel Petrosyan’s Group
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Job wait time on YSU GPUs (last 7 days)

Job Wait Time (In Hours)

—

24 32 40 48 56
Job 383170 on dgx.yc2.io == Job 383173 on dgx.yc2.io == Job 383675 on dgx.yc2.io
Job 383677 on dgx.yc2.io == Job 383686 on dgx.yc2.io == Job 383687 on dgx.yc2.io
Job 383792 on dgx.yc2.io == Job 383793 on dgx.yc2.io == Job 383809_2 on dgx.yc2.io
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Upcoming Solution: 64 H100s!

Science Committee allocated ~$8.5M
o  Supercomputer + data center @ YSU

8 nodes, 64 H100s in total
1792 CPU threads

16TB total RAM

600TB+ Storage
Infiniband network

We need a strong
system administrator for this!




GPU Resources in Armenia

= 8 A100s + 8 H100s @ YSU

L]
T 64 H1cos @ ysu



GPU Resources in Armenia

= 8 A100s + 8 H100s @ YSU

L]
T 64 H1cos @ ysu
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512 B300s @ Eleveight.a
L e e e e e e e velghial



http://eleveight.ai

GPU Resources in Armenia
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Call To Action

Let's design ambitious research projects
that can leverage large number of GPUs
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Call To Action

Let's design ambitious research projects
that can leverage large number of GPUs

Thank you!


http://eleveight.ai
http://firebird.ai

