UNIVERSITY OF

LEICESTER www.le.ac.uk ___...--

— T —

P £ o e
gEs rof. Qi Wan

i

- 2 d

Edge Al for 5G and Beyond (6G) Network
Applications
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4%~ “Various Edge Al Levels
* Various levels of edge Al "1 et ofoading

Level 1

scenarios across Cloud,
. Cloud-edge co-inference -
(Network) Edge and Device _

diysSe4 2o @

— Training on the cloud

Level 2 |
In-edge co-inference u

Al at Network Edge (Edge) N .
. . Knowledge _| _
— 5G/6G Mobile/Multi-access sharingonedge — -
Edge (MEC) and other edge Cloud-edgecotraining g
servers Level
Allin-edge
° AI at DeV|Ce Edge (DeV|Ce) - _ — Training on the edge
Level 6
— Resource-constrained =dge device cotraining
H Increased amount —r
network devices of autonomy
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INDUCE

m » "F_ Corrosion o o — ‘ Cloud

detection |

VNF Commander

\ observation
tool - VNF

Web
browser

Intruder
detection
VNF

plex NetApp service deployment with Al intelligence running in the edge
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P2CODE P2CODE P2CODE CORE
EDGE EDGE UNIS/Athens, GR

P2CODE Controllers
P2CODE Drivers

P2CODE Blockchain
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Edge Al as a Service

|
Use Cases & Trials \_t | 6G-PATH Porlzl & Northbound Interface/API

6G-PATH Analytics

A series of 10 different UCs will cover the identified key verticals: jr i3
.
e ‘,ﬁ‘.' \J
h“-‘: k"n: 1 | |
Wy o UC FARM 1 - Water sayi @ o UCEDU 1- XR rural school | |
2 - ater saving . GG-PATH Monitoring Databases 6G-PATH Experiment Lifecycle Portal (One per testhed)
: * UCEDU 2- Classroom of Future
¢ UCFARM 2 - Smart vineyards YV
. ’ - ni
Farming UC EDU 3 - XR health training |
\ 4 '
| ¢ |
: = BG-PATH Use Case Image
6G-PATH Monitoring Tools 6G-PATH Experiment Lifecycle Manager (ELCM) (One per testbed) H  Repository (One per testbed)
YY) 1 |
t B |
dand : I |
] -
» UC HEALTH 1 - 3D hydrogel UCC,'T'ES,t‘ Horvgdteuin , fm—————— o !
patches ) S I ! L v |
. ) i fTestbed 9 - Paisley (Scoland | ) | |
» UC HEALTH 2 - Eldery UC CITIES 2 - Automated logistics wm | I i \ : |
monitoring "  UC CITIES 3 - Security coordination T PG l : — |
estbed Southbound \iterface * : Advanced 6G-Ready Experiment Features (only a subset implemented in each testbed)
- Infrastructure Service } . - : Closed Loy
Monitoring Slice Manager || Security-as-a-Service || Al-as-a-Service || Policy Enforcer P
AP|Dashboard Ma':,fﬁgiﬂg:gfw M Ma':,fﬁg:gg:::fw : APlDashboard || API/Dashboard || APUDashboard || API/Dashboard A;D.r;;d;:::m
v
\/] Beyond 5G Infrastructure

Y Horizon Europe Y
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POLICE

SCOTLAND

Keeping people safe
POILEAS ALBA

VICTORIA

< POLICE

Image C/O Police Scotland

Video C/O BBC

* High detection speed

and portability in a
resource-constrained
device (cell phone)
High adaptivity
to operational
environments (around
clock)
High detection
accuracy: 90% at up to
150m far and 50m
high
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AI@Device vs. Edge

Scenario 1
LAy
BEAGLE-BONE Al 64 HOST PC
VIDEO EEED - Video with VISUALIZATION -
———» DECODE Video —» Al Processing ~—» EMNCODE Video detections — DECODE Video —— Ground Control
CAMERA .
Station (GCS)
Scenario 2
uav
BEAGLE-EONE Al 64 HOST PC
VISUALIZATION -
oL HEEIESSL Video — DECODE Video —»  AlProcessing —» ENCODE Video —» Ground Control
CAMERA .
Station (GCS)
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1o “ " Al@Device vs. Ed ge

YoLomsn leERAes * Al algorithms executed in
iu({: Edge Server are faster than
—oloskr in Device (UAV based on
) BBAI-64).
: * The gap is clear for heavier
] models: 10ms in YOLOvV5
el m6 and 30ms in YOLOVS I6.
e —— * The gap diminishes for
lighter model: only Ims in

O 1 I l l |
0 1000 2000 3000 4000 5000
YOLOVS s6. .
Cumulative average inference time of Al models in both scenarios & -
g ;’ﬁ!’; Al for Good
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“Autonomous vehicle

Edge Server

TensorFlow
Ground . Lite Micra
Main : loT Model loT
Uiy Model PE LI Optimization ) Conversion
Training \—p A Q)
y a C Array
Model
| voTTTTTTTTTTTTTTIIARTTTRRRLS TEﬂ.SO-rF|Ow’ S
£ X @ Model .
_ g ‘ " Custom .+ Custom
~ AR Vehicle n . Vehicle n
L 3] \ A Transter > Transfer‘ Lleamlng : e
a i | Custom  Dataset Training | Custom . Model
Main '@ ! Vehicle 1 ; ! Vehicle 1
Eont . Transfer | Transfer
"‘«.___k__ P Dataset ' ' Model
A~ N Treweel ool T,
F
O ©
r
p .
Communications Middleware
Y. Y EJ ------------------------------------------------------- -
S ¥ ¥
OBD2 |can MCU usrRT | CO2 $ L E
Port Sensor ¥ | X MCU n OBD2 S
Port =
. | —— g
| Vehicle | A | E— : E Lt 5. <
. Particulate Water Hydrophobic |Pump | . ¥ | : ~
Filter Trap Filter ' v - |l - : " g 1
E};haust - _’_% Fou eU 1 oBD2 | & S = .- ) ©
ipe 5 I = : iy ‘ ; :
- E SR B 5 N\ & OBDII
Source |1 [ Target  |: N . J Connection
Vehicle i | Vehicles |} 2
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~ < “Autonomous vehicle

National Connect Micro CO2 predictor
Edge Al
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Edge Al-Empowered Vertical Applications

Edge Al at Device, Network Edge and Cloud

Edge and Cloud Infrastructure at Network (5G/6G etc.)

" o,
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Standardisation Potential

A e
O e
B T

Unified terminology clarifying different levels/scenarios of edge Al in 6G
architectures and applications

Al at Network Edge (Edge) for 6G networks (6G MEC) beyond 5G MEC and for Al-
nativeness

Al at Device Edge (Device) requirements, architectures, use cases etc. as 6G Al is
expected to be ubiquitous

Overall framework(s) for Al at Network Edge and Device Edge in 6G
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