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Technologies : future and past
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What is the definition of smart warehousing?
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Source: https://chat.openai.com/chat  ( version 13)

Smartwarehousingrefers to the use of advancedtechnologies
andsystemsto optimize warehouseoperations andmakethem

more efficient and effective. It involves the integration of technologiessuch as
robotics, automation, sensors,artificial intelligence(AI), Internet of Things(IoT),
andcloudcomputinginto warehousemanagementsystems.

Through the use of smart warehousing,businessescan improve inventory

management,reduce operating costs, increaseproductivity and accuracy,and

enhancecustomerservice. Thetechnologyallowsfor real-time monitoringof

inventory levels, tracking of products throughout the supply chain, and

automation of taskssuchaspicking,packing,andshipping.

Overall, smart warehousingenables businessesto streamline their operations,

increaseefficiency, and respond more quickly to changing
marketconditionsandcustomerdemands.

https://chat.openai.com/chat
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1. DRIJVENDE KRACHTEN
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Beschikbaarheid personeel
Sector Transport en Logistiek
Bron: UWV.nl

Q2-2019 Q2-2022Q4-2021

Zeer krap
Krap
Gemiddeld
Ruim
Zeer ruim
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Onzekerheid leidt tot een vraag naar 

schaalbare en flexibele 

logistieke oplossingen
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2019 2023

200-300 MILLION
jobs expected to be replaced by Artificial intelligence, 
optionally supported by robotics.  [ Goldmann Sachs ]

1.5 MILLION
jobs expected to be replaced by robots within 
the next 10 years.  [ Roland Berger  ]
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2. LOGISTIEKE AUTOMATISERING
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Practical Example  Groenewout Toolbox

ϵ - 
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Geek +
RoboShuttle

Geek + Poppick Shelving 800 Autostore Geek + P800 2
deep

Geek + P800 3
deep

Geek + P800 4
deep

Exotec skypodRoaming shuttle 1
deep

Roaming shuttle 2
deep

Roaming shuttle 3
deep

Captive shuttle 1
deep

Captive shuttle 2
deep

CAPEX VS OPEX

CAPEX OPEX

DtC

Customer data

Bottlenecks
GW Toolbox

Pick
pack

CAPEX / OPEX

(Standard) processes DB

Price level Database PICK-PACK Concept
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3. Kubische GTP systemen



Whichcompaniessupplya cubicalgoodsto personstoragesystem?
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Source: https://chat.openai.com/chat  ( version 13)

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

1.AutoStore: AutoStoreis a leading provider of cubic goods-to-person 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 goods-to-
person storage systems that use advanced robotics and software to automate 
warehouse operations.

3.Swisslog: Swisslog offers a range of ASRS solutions, including cubic goods-to-
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 Shuttleϰ, a cubic 
goods-to-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-to-person storage system that can be customized to meet 
specific warehouse needs.

https://chat.openai.com/chat
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Concept:      GTP, Autostore
Supplier(s)    Swisslog, RLS, Dematic, Element, Toyota ILS

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


CUBIC STORAGE SYSTEMS : NEW KIDS IN TOWN
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https://www.youtube.com/watch?v=qqXMT76mTSY

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

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

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
Rijden bovenop

& graven
Rijden onderop

& graven
Rijden boven en onder

Niveau Wissel
Pusherunit  onder

Transport en Buffer boven

Robot 20-25 bph(2) - 30-40 bph
75-100 bph

άǇŜǊ о !aw-ǎŜǘέ

Voorraad bak
600x400
3 hoogtes

30kg

600x400
1 hoogte

50kg

600x600
1 hoogte

50kg

600x400
Multi height

30kg

Stroom concept
Loodzuur
batterij

Lithion ion
Batterij

Condensators met 
άhƴ ƘŜǘ ŦƭȅέƭŀŘŜƴ

Lithium Ion
batterij

Max hoogte 5,4meter 12 meter 9 meter 9 meter

Bruto Opslag dichtheid 3.400 L/m2
5.900 L/m2

[ 7.200 L/m2 bij 12m ]
3.590 L/m2 5.800 L/m2 (1)

Vloer Supervlak Vlak Vlak Vlak

USP Proof of concept
Hoogte 12m

2 bakken tegelijk
Geen vloeraanpassing

Bakken uniek bereikbaar
Snelheid

Geen vloeraanpassing

Bakken uniek bereikbaar
Hoogste opslagdichtheid
Geen vloeraanpassing

(1) : Afhankelijk van vrije hoogte gebouw
(2)  : Planner software
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FM GLOBAL 8:34 
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Handling capaciteit K K J J

Ervaring J L K L

Planning J J K J

Onderhoud en Service J K K K

FM Global 8:34 richtlijn K L L L

Opslagdichtheid K J K J

Schaalbaarheid J J J J

Bouwkundige randvoorwaarden K J J J

Relatieve onderlinge investering(1)
J J L J 

Concurrerend concept Cubic Cubic ASRS Cubic

(1) : Subject aan schaalgrootte



Planning

Contract date : 23-03-2023

Golive:  02-2024

Scope:

3 robots sets (300 bakken per uur)

3 pickpoints(optie voor een 4e)

1 inbound pickpoint

11.310 bakken

Intellistore Control Systeem
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4. AGV/AMR opslagsystemen





WhichcompanysuppliesASRSsolutionsbasedon 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+ Robotics: 
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 AMR-based ASRS solutions that are 
designed to meet the specific needs of their customers. 
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Source: https://chat.openai.com/chat  ( version 13)

https://chat.openai.com/chat
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AGV/AMR : ñXL opslag rekkenò       [POP-PICK]
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AGV/AMR : AMR gecombineerd met Lift functie                     [ Robo -shuttle]
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26-01-2023



AGV/AMR: AMR met geïntegreerde lift functionaliteit

30
https://www.youtube.com/watch?v=IRwyOPO6KR4&t=214s

https://www.youtube.com/watch?v=IRwyOPO6KR4&t=214s
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Concept ASRS AMR/AGV AMR-HOOG AMR-LIFT SKYPOD

GTP transport cycli per bak
mobiele 

stellingskast
( +/- 20 totes)

mobiele 
stellingskast XL

(60 totes)

meerdere 
bakken

per bak

Drager concept
Bak

600x400
800x600

Vrije indeling
1200x800
2m hoog

Bak
600x400

Bak
600x400

Bak
600x400

Opslag concept
Vaste stellingen

<30m
Mobiele stellingskasten

2m hoog
Mobiele stellingskasten

4 meter hoog
Vaste stellingen

<10m
Vaste stellingen

< 12m

Cycli capaciteit(1) 600-800tph
Per gang

15-20 racks/hr(3) 12-20 racks/hr(3) 30-40 tph /AMR(3) 25 tph/AMR(3)

Werkstation
Meerdere ƴƛǾŜŀǳΩǎ

0-2 sec bakwisseltijd
(Meerdere ƴƛǾŜŀǳΩǎ)
4-5 sec rekwisseltijd

Grondniveau
0-2 sec bakwisseltijd(4)

Grondniveau
3 sec bakwisseltijd(4)

Grondniveau
2 sec bakwisseltijd(4)

Bruto Opslagdichtheid(2) 3.600 ς 4.700 l/m2 

7.200 -- 9.500 l/m2 
700- 1.100 l/m2 2.000 l/m2 2.800 l/m2 3.400 l/m2 

Vloer Vlak Industrieel - vlak vlak

USP
Uniek bereikbaar

hoogte
Vrije indeling 

in kast
Reshuffling in de nacht Uniek bereikbaar Uniek bereikbaar

(1) : Afhankelijk van oppervlak/ schaalgrootte oplossing
(2) : Exclusief technische ruimtes
(3) : Begrensd door congestie
(4) : Bij voldoende bakken uit 1 rek
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Concept naam ASRS AMR/AGV AMR-HOOG AMR-LIFT EXOTEC

Handling capaciteit JJ L K J J

Ervaring J J L L J

Planning K J J J J

FM Global 8:34 richtlijn K J ? K K

Opslagdichtheid J LL K K J

Schaalbaarheid L J J K K

Redundantie K J J J J

Bouwkundige randvoorwaarden L J K K K

Relatieve onderlinge investering(1)
L J K K L

(1) : Afhankelijk van oppervlak/ schaalgrootte oplossing
(2) : Bij enkellaags

(2)
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Conveyor AMR/AGV

0,5 ς 3,0 m/s 0,5 -2,5 m/s

Vaste opstelling Flexibele opstelling

Vaste Functie per unit Multifunctioneel

1.5-нΦлYϵκƳ 15-нлYϵκǎǘǳƪ
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Tompkins Robotics t-Sort  
[Nordstrom, Australie]

Grey Orange Rangers 
[ Active Ants, Belgie]
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5. OTHER
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Midjourney  development over 15 Months


