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Smart Warehousing

ed for B5G/6G

* Low latency and high reliability for timely
delivery of data and interactions with robots
« High throughput for video streaming for

Global warehousing mark estimated
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to reach USS$ 533.4 Billion in 2024

The market growth is expected to accelerate

- Decision making

- Data analysis

- Trust management procedures

- Data storage and central Blockchain ledger
- Communication APls
- Management dashboard

-- LE Bluetooth (scan and beacon)

— — — WiFi connection

Internet connection (56, WiFi)

Geo-fencing line (security, notifications)

remote surveillance

* High location accuracy to guarantee
correct positioning of robots and assets
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can reduce operational delays and wastes

at about 7% CAGR
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= Enhance warehouse automation towards significant increase of operations’
efficiency (elimination of time wastes, decrease of product damages)

= Enhance safety and security of goods and personnel with indoor positioning and
asset fracking

= Increase efficiency in use of resources (AVs, humans, other equipment) through
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predictive analytics by distributed Al and data analytics functionalities
combined with cloud, edge, and fog computing capabilities.

= Assisting training and maintenance through 3D augmented reality

* Enable remote monitoring of processes as well and remote handling by a
human operator in case of equipment failure through multiple UHD streams

= Identification and tracking of goods throughout value chains

Technical a

@l
Automated Guided
Vehicle (AGV) : LoCoBot

ehouse manager dashboa

The warehouse manager can:

« configure daily tasks for the fleet of AGVs including product quality
monitoring parameters, interaction rules with warehouse personnel
and product offloading/loading schedule;

« view the overall status of AGVs and processes of the warehouse

o direct personnel or AGVs towards an area of interest or an asset.

The Smart Warehousing pilot will take
place in Diakinisis, Greece
NOKIA

{ AGVs: Locobot WX250
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Smart Warehousing use case overview

Outside area

Intel NUC NUCB8i3BEH
Mini PC

RPLIDAR A2M8 340°
Laser Range Scanner

Intel® RealSense™
Depth Camera D435

AGYV hardware components

the employee can
e receive a list of daily tasks as specified by the warehouse manager
e direct AGVs towards a product or an area of interest if he/she is
authorized to do so.

» View digital information on real world objects through the
Augmented Reality application e.g., interact with the 3D model of
an AGV or even watch a video explaining how the robotic arm
works.
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Human-centric
applications and AGVs

TSINGP Decreased energy consumption (incl. communication and
tation) via. infelig jstribution mechanisms by
at least a factor of 10 in order to increase the operation

Ifetime of a mobille station or server.

([ei1 ;)| Advanced warehouse automation tfowards significant 9% reduction

increase of operations' efficiency  (elimination of fime
wastes’, decrease of product damages) and safety, in a
complex warehousing environment. Reduction of fime
required fo complete qualty assurance.
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VLB Enhancing satety in warehouses, as automation will reduce.
fhe collsion risk by fimely waming and/or anficipating in
case of dangerous situations. An incident reduction is

envisioned when a high level of automation is deployed.
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