Smart warehousing

Technologies : future and past
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What is the definition of smart warehousing?

Smartwarehousingrefers to the US€ Of advancedtechnologies

andsystemso OPtiIMize warehouseoperations andmakethem

more efficient and effective It involvesthe integration of technologiessuch as
robotics, automation, sensors,artificial intelligence (Al), Internet of Things(loT),
andcloudcomputinginto warehousemanagemensystems

Throughthe use of smart warehousing,businessescan improve inventory
management,reduce operating costs, increase productivity and accuracy,and

enhancecustomerservice Thetechnologyallowsfor real-time monitoring of
iInventory levels, tracking of products throughout the supply chain, and

automation of tas kSsuchaspicking,packing and shipping

Overall, smart warehousingenables businessesto streamline their operations,

increase efficiency, and respond maore QUICk|y to Changing

marketconditionsand customerdemands

Sourcehttps://chat.openai.com/chat( versionl3)
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2017: 38.000 vacatures

5,3 werkzoekenden
per vacature

2022: 87.130 vacatures

1,6 werkzoekenden
per vacature
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200-300 MILLION

jobsexpectedto be replacedby Artificial intelligence,
optionallysupportedby robotics [GoldmannSachs ]

1.5 MILLION

jobsexpectedto be replacedby robotswithin
the next 10years [ Roland Berger |
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Logi stieke concepten tot voor Akorto

Lijnen/uur
g |
l | = P
mREN = (1] 1]
- @ % T L 0
I ] I I [ ([ ][]
) ' ml mil ull pl ul
10.000 ASRS - GTP ! PeYvyeyY
= - N
[ ] .
- | B ’Er =
e .-
- — " -
- |
7 v
Kubische
1.000 GTP i lll4lr'll llli:il III?I_I
Rt heH |
Manuele ORD —pn: !*ﬁ” ‘E’
win . wmn =
& & “ “’
x1.000
I I I | |
1 10 100 1.000 10.000

#SKU



INt2LLIsStora

[2022]
DUNGHEINRICH
Powerculie
[2021]
o>
KIVA Systems. eek¢
amazon.com POPPICK
“T2003] [2021]
(2012)
AIROBOTICS

[2016]
KNAPP
[2002]] EXOTEC
[2014]
ATTABOT | C {
|[2 )19]

MINILOAD
[1984]

VANDERLANDE
. Adapto
. [2015]

AutoStore

H.
Conveyor FORD ﬁgSB E\;S
[1913]

[1996] 2 2
. — ?Next”
[2013]
o o o o o o o o (@) (@) o
K o - N %) < 3 O Q 0 o) S S N 1) <
o0 (@)) (@)) (@)) (@)} o o o ()] o (@)} o (@) o o o
— — — — - - — —i — — — N N (Q\ N N



Practical Example Groenewout Toolbox

Customer data CAPEX / OPEX

GW Toolbox
Pick Bottlenecks
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(Standard) processes DB

Price level Database

PICK-PACK Concept
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Which companiessupplya cubicalgoodsto personstoragesystem?

There are several companies that supply a cubic gbogerson storage system,
also known as automated storage and retrieval system (ASRS), including:

1.AutoStore AutoStoreis a leading provider of cubic gooetisperson storage
systems, offering a flexible and scalable solution that can be adapted to different
warehouse sizes and layouts.

2.Dematic:.Dematic offers a range of ASRS solutions, including cubic¢wods
person storage systems that use advanced robotics and software to automate
warehouse operations.

3.Swisslog Swisslog offers a range of ASRS solutions, including cubictgeods

person storage systems that can be integrated with conveyor systems, robotic

picking solutions, and other warehouse automation technologies.

4 Knapp:Knapp is a provider of ASRS solutions, including the OSR fhattabic
goodsto-person storage system that can handle a wide range of products and order
profiles.

5.Daifuku Daifuku offers a range of ASRS solutions, including the Cube Storage
System, a cubic goods-person storage system that can be customized to meet

specific warehouse needs.
Sourcehttps://chat.openai.com/chat( version13)
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GTP, Autostore
Supplie(s) Swisslog, RLS, Dematic, Element, Toyota IL

Concept:

AutoStore

iyVDMp2bL 9c

https://www.youtube.com/watch?v



https://www.youtube.com/watch?v=iyVDMp2bL9c

CUBIC STORAGE SYSTEMS : NEW KIDS IN TOWN

ggXMT76mTSY

INt2LListore

https://www.youtube.com/watch?v
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ATTABOT

vl_150zgN3Q

https://www.youtube.com/watch?v

WLtEBaHkNJc

https://www.youtube.com/watch?v



https://www.youtube.com/watch?v=qqXMT76mTSY
https://www.youtube.com/watch?v=vl_l5OzgN3Q
https://www.youtube.com/watch?v=WLtEBaHkNJc
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Concept

Robot

Voorraad bak

Stroom concept

Max hoogte

Bruto Opslag dichtheid
Vloer

USP

(1) : Afhankelijk van vrije hoogte gebouw
(2) :Planner software

“+” AutoStore

Rijden bovenop
& graven

20-25 bph@)

600x400
3 hoogtes
30kg

Loodzuur
batterij

5,4meter

3.400 L/m?

Supervlak

Proofof concept

JUNGHEINRICH

Rijden onderop
& graven

600x400
1 hoogte
50kg

Lithion ion
Batterij

12 meter

5.900 L/n?
[ 7.200 L/m2 bij 12m ]

Vlak

Hoogte 12m
2 bakken tegelijk
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INt2LLIstore

B ATTABOTICS

Rijden boven en onder Pusherunit onder
Niveau Wissel Transport en Buffer bove

75-100bph
30-40bph GLISNI @ Siidw
600x600 600x400
1 hoogte Multi height
50kg 30kg
Condensatorsnet Lithium lon

ahy FKSE I+ RSy batterij

9 meter 9 meter
3.590 L/n? 5.800 L/ (M)
Viak Vlak

Bakken uniek bereikbaa Bakken uniek bereikbaa

Snelheid Hoogste opslagdichtheit

Geen vloeraanpassing Geen vloeraanpassing Geen vloeraanpassing






Handling capaciteit

Ervaring

Planning

Onderhoud en Service

FM Global 8:34 richtlijn
Opslagdichtheid
Schaalbaarheid

Bouwkundige randvoorwaarden
Relatieve onderlingenvestering?)

Concurrerend concept

(1) : Subject aan schaalgrootte

o

“+” AutoStore

| R G R

Cubic

(-

s ééw

YUNGHEINRICH

<

o arr

Cubic

22

@) ATTABOTICS

J

ASRS

INt2LLIstore

o ar

Cubic



Planning
Contract date : 23-03-2023
Golive 02-2024
Scope:

3 robots sets (300 bakken per uur)
3 pickpointgoptie voor een 9

1 inboundpickpoint

11.310 bakken

Intellistore Control Systeem




AGV/AMR opslagsystemen
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Which companysuppliesASRSolutionsbasedon AMRtechnology?

There are several companies that supply Automated Storage and Retrieval Systems
(ASRS) solutions based on Autonomous Mobile Robots (AMR) technology,
including:

1.Fetch Robotics:

2.Geek+ Roboaotics:

3.Swisslog: CarryPick

4 Kiva Systems /Amazon Robotics,

5.GreyOrange

Do you know also other companies beside these 5?

Yes, there are other companies that offer ASRS solutions based on AMR
technology

6.Quicktron

7.Locus Robotics:

8.Magazino

9.Balyo.

10.Scallog

These companies offer different variations of Alldésed ASRS solutions that are
designed to meet the specific needs of their customers.

Sourcehttps://chat.openai.com/chat( version13)
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AGV/AMR : AMR gecombineerd met Lift functie



AGV/AMR: AMR met geintegreerde lift functionaliteit

=214s

IRWYyOPOG6KR4&t

https://www.youtube.com/watch?v



https://www.youtube.com/watch?v=IRwyOPO6KR4&t=214s

Concept

GTP transport cycli

Drager concept
Opslag concept

Cycli capacite®
Werkstation

Bruto Opslagdichthei®
Vloer

USP

(1) : Afhankelijk van oppervlak/ schaalgrootte oplossing
(2) : Exclusief technische ruimtes

(3) :Begrensd door congestie

(4) : Bij voldoende bakken uit 1 rek

Geek-

KNAPP Quicktron
Grey
T W
mRLd Lowpaos
VANDERLANDE
ASRS AMR/AGV AMRHOOG
mobiele mobiele
per bak stellingskast stellingskast XL
( +/- 20totes) (60totes)

Bak Vrije indeling Bak
600x400 1200x800 600x400
800x600 2m hoog

Vaste stellingen Mobiele stellingskasten Mobiele stellingskasten
<30m 2m hoog 4 meter hoog
600:800tph 15-20 rackshr) 12-20 rackshr®)
Per gang

Meerderey A @S | dz@eerderey A @9 | dzQ & Grondniveau
0-2 sec bakwisseltijd 4-5 sec rekwisseltijd  0-2 sec bakwisseltije)

3.600¢ 4.700 I/m?

7.200--9.500 l/rm? 700-1.100 Ifm? 2.000 I/m?
Vlak Industrieel -
Jniek bersikbaar Vr”-e Indeling Reshufflingn de nacht
hoogte in kast
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HMROBPBOTIC
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AMRLIET

!

meerdere
bakken

Bak
600x400

Vaste stellingen
<10m

30-40tph /AMR®

Grondniveau
3 sec bakwisseltij&®

2.800 I/me

vilak

Uniek bereikbaar

1, L
EXOTEC

per bak

Bak
600x400

Vaste stellingen
<12m

25 tph/AMR®

Grondniveau
2 sec bakwisseltije)

3.400 I/m?
viak

Uniek bereikbaar



Geek-

HMROPOTICS T

KNAPP Quicktron

W O GreyOrange . Geek

VANDERLANDE
Concept naam ASRS AMR/AGV AMRHOOG
Handling capaciteit J J L
Ervaring J J L
Planning J J
FM Global 8:34 richtlijn J ?
Opslagdichtheid J L L
Schaalbaarheid L J J
Redundantie J J
Bouwkundige randvoorwaarden L J
Relatieve onderling@vesteringt L J"

qQuicktron =«
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AMRLIFT
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EXOTEC

EXOTEC
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(1) : Afhankelijk van oppervlak/ schaalgrootte oplossing
(2) :Bij enkellaags
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& dematic.com/en-us/n:

matic-to-deliver-299-amrs-to-omnichannel-retailer-radial,

[ 1-877-725-7500 & Contact Us
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Dematic to Deliver 299 AMRs to Omnichannel

Retailer Radial

May 31, 2022

HEUSENSTAMM, Germany / GRONINGEN (NL) - Dematic has been awarded a contract to
provide warehouse automation for omnichannel retailer Radial Europe, a member of the bpost
group. The supplier of intelligent automation technology is to deliver 299 autonomous mobile

robots (AMR) to its logistics center in Groninaen. Netherlands. The transport r will take
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Conveyor

AMR/AGV

0,5¢3,0m/s

0,5-2,5 m/s

Vaste opstelling

Flexibele opstelling

Vaste Functie per unit

Multifunctioneel
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[Nordstrom, Australi€]
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Midjourney development over 1%1onths
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