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Athens LL geographical overview
Piraeus Container Terminal (PCT)

TEN-T core port

Port and consolidation and distribution
services ‘@m@cT
ISPS certified

Road/Rail connection to Balkans and
central Europe

Free zone area type 1

Container and RO-RO

Car terminal, Cruise terminal, Oil terminal
15t in Mediterranean and 4™ in Europe in
terms of container throughput

1stin Europe in passenger-vessel visits

Supported by

* Federal Miristry
“Ix | of Trarsport and

Organised by Co - Organised by

TS
= AMERICA

3
5
%
O &
¥ A
*
% ITS
*ax

*

ERTICO

Digital Infrastructure

- ft - e
..... ) ;: aml
- - |
R W ML -
s =R -' .vc“ aen / - <
;. i
- - -- ' -
& o -
_ o
= . L
. e

Hosted by
—n_

Hamburg

HAMBURG

ITS World Congress
11-15 Oet 2021

Experienca Future Mobility Now




IAthens LL Use Case Objectives and Technologies

e 5G-LOGINNOV Objectives “,‘:
o  Redistribute truck traffic within the port based on ﬂ 7”%3?!1:22233?3:"‘ b vt Do
real-time and accurate positioning b ‘ e A G "
m  Optimal container job allocation (operations efficiency) m el UeS: Pot ool it
m  Coordination with external trucks ' x SE—— - J
o  Port control, logistics and remote automation (far- :‘ . m‘“—[‘d—'%
edge computing services) -y compuorVeopprarcs |l i) Vdeosunellance
m  Safety/security applications i - e I‘ I T o i

m  Logistics and port automation services ~
o  Reduce the environmental footprint of operations
o Reduce operational costs

|

e Partners T 0 Fria s ek Ak
o  Piraeus Container Terminal (PCT): Living lab ' b e
o Vodafone: Mobile network operator, external truck : , - \ s
monitoring platform (Innovus) - '

o ICCS: Living lab leader, computer vision and
analytics, NFV-MANO, 5G-IoT design
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5G Cranes and loT
(far-edge) video analytics
with NFV-MANO support

Private 5G NSA

* 5G Trucks -+ 5G loT
» 5G Cranes -+ 5G UE

5G loT UHD video surveillance
Al/ML assisted
with NFV-MANO support
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Real-time monitoring of the
logistics supply chain with live
tracking/positioning of

5G (external) trucks

Efficient traffic management
with real-time and accurate
positioning of 5G trucks
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TensorFlow EDBEXCFOUNDRY

The ICCS 5G TestBed:

= .
Technologies in a Nutshell  :: | os 5.2, ° T

------ LL-MEC

yamarisoft

5G New Radio and 5G Core oPENAIR

Network Functions Virtualization (NFV)
Management and Orchestration (MANO)
Mobile/Multi-access Edge Computing (MEC)
Software Defined Networking (SDN)

5G-NR
5G Core

Access (gNB)

(SDR e.g,USRP N310}

Edg /( T Res
s, blade servers)

Distributed Al/ML

EFEEELLE}

= In-lab testing equipment (IoT device)

+ Sensors (camera), Compute node (video
analytics), SDR interface USRP B210 (cellular
comms.)
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5G-loT and Video analytics with

NFV-MANO support

5G-IoT device tailored to the Living Lab needs

o compute node, 5G interface, 4K camera
o ~40 STS cranes at PCT

e Far-edge computing services (on-premise/local

loT processing)

o  Logistics applications (automation of port operations) —
Container seal detection

o  Security and safety applications — Human Presence

e NFV-MANO support (dayO — day2)

o  Service orchestration (VNFs, CNF, PNFs) and lifecycle
management

o  (Far-edge) computer vision assisted UHD video monitoring
services (inference triggered alerts)

e Open source solutions (Openmano, k8s, Openstack)
over commercial off-the-shelf (COTS) hardware
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[ Monitoring |
(Vldeo Streaming Chents)

UC5: Container seal detection

Use cases
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Data capture and analytics
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Far-edge computing with 5G loT anEENEEEIETEETTTTNGS

512-core NVIDIA Volta™ GPU with &4 Tensor cores

Su p p O rt CPU 8-core ARM" V8. it CPU, 8MB L2 + 4MB L3
Human Presence Jetson AGX XAVIER :

LIW Vision Processor

Accelerator
Memory 32GB 256-bit LPDDR&x | 137GB/s
Storage 32GB eMMC 5.1
CSl Camera 16 lanes MIPI CSI-2
PCle e Gen
Networking
Display
Use 2x USB-C 3.1 [supperting DisplayPort and USB PD)
Micro-USB 2.0 [serial port interface only)
M.2 Key M [NVMe]
M.2 Key E [PCle x1 + USB 2.0 + UART [for Wi-Fi/LTE] / 125 + DMIC +
GPIOs]
A header [UART, SPI, CAN, 12C, 125, DMIC, GPIOs)
Others
audio header
n autemation header [sy
n fan header
Power DC power jack
Mechanical 105mm x 105mm x 65mm
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ISG Yard/External Trucks in PCT Port Operations

. . J &, .
e 5G telematics device on Yard trucks - = ""“I
o  Afleet of 187 yard trucks (currently communicating B s i = e --'" .
over 40 R S - il
. . W sbage — RN = O Sl
o 5G telematics device installed on trucks a&_"*m_; = %_@“g,_m?\\ |7 28 - adil e ™
m Telemetry data: CAN-Bus, 5G localization, ,i:lm;. K -~ ;‘.ﬂ?fg? % = e =g T
container presence and other custom sensors e il }e of f &
o Applications _— et
m Real time job allocation and traffic coordination = Eevcrom s L
within Piraeus port (about 2,5km area) R SR cMA CGMTAN... . .
m  Al/ML predictive maintenance services [ (e | e | T | Q e == 4

e 5G telematics device on External trucks
o  30-35000 visits per month (about 1100 visits per day)
o Real-time monitoring of the logistics supply chain (live
tracking/positioning of external 5G trucks)
m Telemetry: CAN-Bus, localization and other sensors
m Real time cargo/goods end-to-end transportation view
m Expected arrival time, traffic conditions, etc.
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ISG—LOGINNOV Use Cases — Athens LL

PCT Datacenter
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GET IN TOUCH

Dr. Pavlos Basaras

Project Manager, Senior Researcher

Institute of communications and computer systems
(ICCS)

Email: pavlos.basaras@iccs.gr

http://5g-loginnov.eu

Thanks for your attention!
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