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The deliverable "D7.2 Report on Pilot Specification and Pilot Sites Prepanatigorovides a comprehensive
overview of the methodologies and preparations undertaken for léde andpilot sites within the project.

This document outlines the detailed gpfcations, required components, and preparatory actions for three

main pilot sites: Masoutis, SDI, and FG (Fraport Group), each representing unigue use cases and operational
environments.

The report begins by defining the scope and relevance of thigettable to other project activities, ensuring
alignment across interconnected tasks and objectives. It then describes the methodology developed for
preparing pilot sites, emphasizing a structured approach to ensure readiness for upcoming tests and
operations.

Subsequentlythe Lab Preparation section focuses on the technical setup and infrastructure required for
laboratory testing, detailing components specific to both supermarket and airport use cases. This includes
an indepth analysis of shelving typespnveyor belts, and material suppliers, followed by a comparative
discussion to identify the best options for testing. The conclusions in this section provide key insights into
the selected laboratory components based on their performance and suitability.

Following thisthe Training Methodology outlines the approach for training personnel at the Masoutis, SDI,
and Fraport sites. This includes the number of participants, types of users, and the structure of training
programs designed to ensure proficienteusnd maintenance of the systems deployed.

Finally, m the Conclusions section, the deliverable summarizes the key findings and decisions related to pilot
specifications, lab component selection, and training readiness, establishing a foundation faoskqusent
phases of pilot implementation and evaluation. This report serves as a critical step in the project's roadmap,
facilitating a structured and effective rollout of the pilot sites.
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1.1 Scope of thedeliverable

The purpose of this deliverable, titled "Report Bilot Specification and Pilot Sites Preparatiovil,” is to

define the goals and objectives of the pilot site preparation and specifications activities within the project. It
outlines the methods, processes, and requirements needed to ensure that thesitids are ready for
implementation including thedesign and setting up of lab environments that simulate the actual gites

The deliverabldocuses on analysingthe pilot sitesA ®S® al a2dziAad | yR { 5L &dzLISN.
airport baggagehandling are operated by FGdetermining the necessary technical specifications, and
identifying the essential laboratory components for testing actbesSMANIBOTLise cases.

The scope of this report is to provide:

A clear understanding of the pilot sitequirements and specifications to all stakeholders involved.

The necessary steps for preparing and equipping the pilot sites, ensuring they meet the standards

required for testing and validation.

1 An overview of the technical and operational elements thaed to be addressed for each pilot,
tailored to the specific needs of the different use cases.

1 Insights into the training methods required for the effective execution and management of activities
at each pilot site.

9 This deliverable aims to ensure that alements of pilot site preparation and specification are

addressed comprehensively, providing a foundation for subsequent activities and ensuring that all

stakeholders have a unified understanding of the project's requirements.

T
1

1.2 Relation to other Activites and Deliverables

The deliverable D7.2, "Report on Pilot Specification and Pilot Sites Preparation,” is closely related to the
ONRBI RSN I OGAGAGASE 2F 22N t+FO1F3aS 1 062tT70x F20dza.
pilot sites. As a initial deliverableversion it sets the foundation for subsequent activities by detailing the
preparation plans, methodologies, and requirements for implementing the pilot scenamiasher words,

its primary role is to set the foundation for the swssful implementation of pilot sites by providing a detailed

plan and specifications required for their preparation. As such, D7.2 serves as a preparatory deliverable that
directly influences subsequent stages of the project, particularly those documeéntbd secondversion of

D7.2,i.e. D7.6which is due in Month 36 (M36).

The relationship between the two versionsthé deliverablecan be described as follows:

1 Initial Version D7.2 (M12) This initial version focuses on defining the plans, methodologies, and
specifications required to set up the pilot sites effectively. It outlines what needs to be done,
including the identification of key components, stakeholder roles, and technicairesgents. The
objective at this stage is to ensure that all necessary preparations are in place to facilitate the later
stages of pilot testing and implementation.

¢ Final Version D76 (M36). Theupdated andfinal version ofthe current deliverable, i.e. DG,
delivered in Month 36, will build upon the foundation established in the initial report. It will
document all the activities and adjustments that have been carried out during the preparation and
testing phases of the pilots. This version will includgemprehensive analysis of what was executed
according to the plans and any deviations or improvements made during the process. It will provide
a retrospective on the pilot preparation and implementation, offering insights into the results and
lessons leared.

In essence, the initial D7.2 serves as a blueprint, viiiléin M36 serves as a record of execution. The initial
version is critical for ensuring that all stakeholders understand the requirements and expectations for the



D7.2 ¢ Report on pilot Specification amdlot sites preparation vi MANIBOT

pilot preparation, while theM36 version will validate that these preparations were carried out effectively
and will reflect on the outcomes achieved.

This deliverable also ties into other key deliverables such as:

il

D2.2: User Requirements and use cas@d12). D2.2 establishes a fouration for defining the
project's scope by detailing the four use cases and the corresponding user requiremeists. Th
deliverable analyses current processes where tasks are performed manually and lays out a
comprehensive approach for gathering and prionitizuser requirements based on direct feedback
from enduser representatives across the project's three industry partners. The insights from this
document guide the design and development phases, ensuring that the project's technical outcomes
align closelyvith user needs.

D2.4: MANIBOT System Technical Specifications and Architectul)(ND2.4 defines the technical
specifications and architectural framework for the MANiBf93tem, serving as a crucial reference

for the system's design and development phases. This deliverable provides detailed documentation
on the system's functional and ndanctional requirements, ensuring compatibility and alignment
with the previously déned user requirements and use cases outlined in D2.2. The architectural
specifications presented in D2.4 establish the foundational structure for system components,
interfaces, and integration pathways, guiding subsequent development tasks and fagjlitati
cohesive and efficient system implementation.

D7.1: System Testing and Demonstration Plan (M12, M2P)7.2 provides the necessary
groundwork to ensure that the pilot siteswill be adequately prepared for the testing and
demonstration phaseplannedin D7.1. The alignment between these two deliverabiesritical for
the successful testing and demonstration of the system.

D7.3: Report on lterative Lab Testing Demonstrators (M3BY.2 outlines the specifications and
setups needed for the pilot siteshere theiterative lab testingwhichwill be described in D7.3 will
take place

In summary, D7.2 is integral to the early stages of the project, ensuring that all necessary preparations are in
place before testing and demonstrations commence. It servegefesence point for D7.1 by providing the
necessary context and setup for system testing, and it lays the groundwork for-tiepih testing analysis

that will be reported in D7.3. The alignment between these deliverables ensures a smooth transition from
planning and preparation to testing and validation, facilitating the overall success of Work Package 7.

1.3 Structure of the deliverable

This deliverable, titled "Report on Pilot Specification and Pilot Sites Preparation,” is organized into several
key sectims that provide a comprehensive and structured overview of the pilot preparation process. Each

section is designed to guide the reader through the various phases of the project, from the initial overview
and methodology to detailed specifications and asaly It is organized in the following main sections:

il

Introduction: This section outlines the scope of the deliverable, its relation to other project activities
and deliverables, and the overall structure of the document.

Pilot Preparation MethodologyDescribes the methodology used to prepare the pilot sites, detailing
the steps involved in planning, stakeholder identification, and component selection necessary for
each pilot scenario.

Pilot SpecificationsProvides specific details about the pilot sites, including technical and operational
requirements for Masoutis SDI, and FG pilots. This section includes the identification of
stakeholders, components, and detailed specifications for each use case.

Lab Peparation: Focuses on the laboratory setup required for testing and validation. It includes an
analysis of the necessary lab components, such as shelving and conveyor belts, and evaluates
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different optjons to ensure optimal testing conditions. This settdso discusses the best practices

F2NJ aStSOGAy3a 16 O02YLRySyilia oFaSR 2y (KS LINER?Z
f Training Methodology Explains the approach for training personnel involved in each pilot scenario,

ensuring that they have the skills and knowledge requireekecute the activities effectively at each

pilot site.

f ConclusionsSummarizes the findings of the report, emphasizing key decisions and insights that will
guide the next stages of the project, including the implementation of pilot activities and further
testing.

Each section is designed to build on the previous one, providing a logical flow from the preparation and
specification stages to the practical setup and training, ensuring a clear and cohesive presentation of all
aspects of the pilot preparation pcess.
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This section presents a structured and detailed process for collecting, analyzing, and interpreting data at pilot
sites, specifically at an airport (Fraport) for luggage handling and in a supermarket (SDI and Miasoutis)
product restocking tasks. Thygoalis to generate precise technical specifications that will guide the design,
implementation, and evaluation of robotic systems in these environments. The methodology theers
following phasesinitial data collection and environment analysigxtraction of pilot sites specifications and

lab environment design and set up.

2.1 Initial Data Collection and Environment Analysis

The first step involves conducting a thorough investigation of the sites where the pilots \eilptake,
gathering essential information to understand the operational, technical, and logistical nuances of each
environment.To achieve ijtvisits to the pilot sites were organized during thiéand 3¢ MANIBOT plenary
meetingsfor all the consortium partneré~G pilot site were visited in M1 in Thessaloniki and SDI pilot site in
M11 in Neckarsulm) while additional visasd data collectionfrom all the pilot sitesvere alsomade by
CERTHproviding useful information and inpd2 NJ 6 KS LAt 203 Q Sy JA NBegvafdy (|
telcos with MANIBOT'snd-users took plac¢o further facilitate the analysis and extract critical details on

the pilot sites.

The main aspects considered for the operational environment asabfghe airport and supermarket use
cases are described below:

1) Operational Environment Analysis (FraporAirport)

1 Operation Description:

0 At the airport, the robot will perform tasks related to loading and unloading luggage in
realworld conditions

o Current workflows for luggage handling will be observed, focusing on the transfer of
suitcases fronbaggage cart® conveyorbelts and vice versa

1 Key Data Collection:

o Environment dimensions: Measure key areas where the robot will operate, including
loading and unloading zones.

o Floor conditions: Analyze the characteristics of the floor (resistance, inclination, possible
obstacles) that might affect the robot's mobility.

o0 Humanrobot interaction:Explorepotential interactions between human operators and
the robotic system, identifying potential risks and safety requirements.

o0 Operational data: Collect data on luggage volumes handled, cycle times for loading and
unloading, and variations in luggage size and weight.

o Environmental factors: Consider variables tswas lighting, noise, temperature, and
gSFIKSNI O2yRAGA2Y A GKIFG O2dzZ R AYLI OG GKS

1 Actions to conduct environment analysis

o Visitto the FG Pilot Site by All Partners During the 1st Plenary Meeting (November 14,
2023):During this meetingproject partners conducted a joint visit to the FG pilot site,
allowing them to gain a shared understanding of the specific conditions and operational
needs of the environment. This visit was essential to align the participants' perspectives
on the testirg context and to establish common objectives for project development.

o Additional Visits by CERTH and AUTH to the FG Pilot Site for Data ColleEdam
members from CERTH and AUTH carried out further visits to the FG pilot site to gather
specific data required for the environmental analysis. The data collected was shared with
UBU, facilitating a comprehensive and detailed assessment of the pilwoament and
enabling a more accurate understanding of the unique challenges and requirements at
the FG pilot site.
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0 Meetings and Video Conferences with End Users and the FG Pilot Site Manager:
Multiple video conferences (telcos)ilivbe held with end usersand the FG pilot site
manager. These meetingsiWhbe crucial for gathering halepth information about daily
operations, environmental constraints, and user expectations for the system.
Continuous collaboration with the local team and end users ensuras phoject
specifications accurately reflect the real needs and conditions of the pilot site.

2) Operational Environment Analysis (SDI and Masout&upermarkets)
1 Operation Description:
o In supermarkets, the robot will perform product restocking tasksleelves, working in
an environment shared with employees and customers.
1 Key Data Collection:
0 Supermarket layout: Obtain detailed store layouts, with particular attention to the
arrangement of aisles, shelves, cash registers, and storage areas.
o Shelf dimen®ns and characteristics: Measure the height, depth, and width of the
shelves where the robot will stock products.
o Product profile: Identify the categories of products to be restocked (weight, size, shape).
o Cleaning and maintenance requirements: Evaltlagsfrequency of cleaning tasks in the
FAaftsSa YR K2g GKSe& YAIKGEG AYLI OO (G4KS NRBO?
9 Actions to conduct environment analysis
o Visit to the SDIPilot Site by All Partners During thgrd Plenary Meeting Qctober ]
2024): During this meeting, project partners conducted a joint visit to 8i#pilot site,
allowing them to gain a shared understanding of the specific conditions and operational
needs of the environmenwhile data were captured to facilitate the environmental
analysis.
0 Additional Visits by CERTH and AUTH to Masoutis Pilot Site for Data Collection:
Team members from CERTH and AUTH carried out further visits Mabeutispilot
site to gather specific data required for the environmental analysis. The ddiecied
was shared with UBU, facilitating a comprehensive and detailed assessment of the pilot
environment and enabling a more accurate understanding of the challenges and
requirements at theMasoutispilot site.
0 Meetings and Video Conferences with SDIdaklasoutis Multiple video conferences
(telcos) will be held wittsDIl and Masoutisnd users. These meetings will be crucial for
gathering indepth information about daily operations, environmental constraints, and
user expectations for the system

2.2 Extraction of Pilot Sites Specifications

Based on the analysis of user requirements and use case descriptions outlined in T2.2/D2.2, as well as the
MANIBOT system's technical specifications and architectural definitions detailed in T2.4/D2.4, and the
insichts gathered from the initial environment analysis (Step 1), the requirements for designing the lab
environments and preparing the pilot sites are being defined. This is an ongoing process that will continue to
evolve throughout the project. While some eorequirements have already been identifieduch as the

need for a conveyor belt and carts for the airport lab environment, and shelving for the supermarket lab
additional details will be refined as technical tasks progress, ensuring that each lab erentaamptimally

tailored to the specific needs of each pilot site.

Once the operational and technical data has been gathered for each environihentiext step is to
translate the gathered operational and technical data into specific criteria that diréaipact pilot site
preparation. This phase focuses on identifying critical aspesich as system capabilities, environmental
constraints, and required adaptationsiecessary to align the lab environments with the unique demands of
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each use case, ensurifigl compatibility with the pilot sites' operational needSome main requirements
are listed below:

a) Requirements for Airport Pilot (Fraport)

0 Load capacity: The robot must be equipped to handle suitcases of varying weights, sizes, and
shapes, with an adgiable gripping system.

0 Speed and precision: Define the speed at which the robot can load and unload luggage
without compromising safety or overall airport system efficiency.

0 Integration with transportation systemsThe robot must communicate with luggage
conveyas to ensure synchronization in the delivery and receipt of suitcases.

0 Sensors and cameras: Implement advanced sensors for obstacle detection and cameras for
machine vision to help the robot navigate tight spaces.

b) Requirements for Supermarket Pilot (SDI and Masoutis)

0 Restocking capacity: The robot must handle fragile\aribussized products, adjusting its
grip to avoid damaging items.

o ldzizy2Y2dza yI@AILGA2YY ¢KS NRo20GQ& &ndAf Al a
shelves without colliding with obstacles or people.

0 Human interaction: The robot must be equipped with visual or auditory communication
systems to inform customers or employees when it is operating nearby.

0 Product recognition: recognition systems teidify products and place them in the correct
location.

o Safety and regulations: Compliance with local safety regulations, including accident
prevention and the need for certifications to operate in custorfaging environments.

Table 1 outlines the specific information required to effectively prepare and evaluate each pilot environment,
serving as a checklist of key aspects under exploration. This information is critical for configuring and adapting
the MANIBOT system to meet thumique operational and technical demands of each pilot site, whether in

an airport setting (Fraport) or a supermarket environment (SDI & Masoutis). The categories listed, ranging
from site layout and environmental conditions to technical infrastructure magiilatory standards, provide

a comprehensive framework to guide data collection and ensure that all relevant variables are considered.
By systematically gathering this information, the project can-fime the system for optimal integration,
safety, andperformance in realvorld conditions.

Tablel. Specific information to be collected for each pilot

Expected Information for
Supermarket Pilot (SDI ¢
Masoultis)

Expected Information for Airport

Category Pilot (Fraport)

Detailed maps of luggag
Site Layoutand Dimensions loading/unloading zones
conveyor systems integration.

Floor plans, shelf layouts, ar
aisle dimensions.

Floor characteristics, lighting Floor type, lighting, cleanlinesg

Environmental Conditions temperature, noise, weathe| customer traffic during peak/off
conditions. peak hours.
Current luggage handlin| Restocking procedure
Workflow and Operations workflows, cycle times, an{ employee  workflows, ang

volume data. product replenishment cycles.
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Potential humarrobot | Interaction with customers an
HumanRobotInteractions interaction points, safety riskg staff, safety protocols, an
and space constraints. communication systems.

Product dimensions, weight
handling instructions (fragile
perishable items).

Luggage size, weight range, a

Product/ltem Data . .
handling requirements.

Luggage weight limits, robot log Product size limits, grip precisio
System Requirements capacity, precision, and speq and handling spee
requirements. requirements.

Adherence to local safet
regulations, certification fo
customerfacing robotg([1.4)

Compliance with airport safet

Regulatory anl Safety Standards ,
eguiatory an Salety Standards Jnd regulatory standardg. [ m ¢

KPIs for evaluating robgq KPIs for restocking efficienc
efficiency, load/unload times human interaction, and produc
and opeational accuracy. Will b( handling accuracy. Will b
provided fromT7.1 provided fromT7.1

Performance Metrics

2.3 Lab Environment Design and Set Up

The lab environments have been designed by defining the layout, specifying the exact spaceesihgre
supermarket and airport UGaill take place(UC1 and UC2 for supermarket and UC3 and UC4 for Ajrport)
andreservingthe main elements for optimal fictionality. As the projegprogresss, additional detailswill

be refined to ensure alignment with the evolving needs of the use cases RISis) omprehensive market
research was conducted to identify and select suitable components for the lab. Toeg®mrents vill be
chosenin orderto meet the specific requirements of each UC while ensuring compatibility or similarity with
those already in use at the pilot sites, facilitating seamless integration and minimizing potential
discrepancies.

Pilot Sites Peparation

The methodology for preparing the pilot sitesfi€used onensuring that each site is fully equipped and
configured to support upcoming trials with the MANIBOT system. This process involves assessing the specific
technical and operational needs each pilot environment and implementing any necessary modifications

to accommodate the deployment of MANIBOT. Key activities include installing and calibrating essential
technical components, adjusting infrastructure elements as required, and condymigtigninary tests to

gt ARIFGS GKS NBIFIRAYySaa 2F GKS ardaSao . & agaidsSyli
methodology ensures that all pilot sites are optimized for seamless and effective trials, laying a strong
foundation for the evalation and refinement of the MANIBOT system in +ealld conditions.

Furthermore, he methodology for preparing the pilot sites will strictly adhere to the specifications outlined

in Deliverable 2.2, which details user requirements and use case descsiptiod Deliverable 2.4, which
RSTAySa GKS a!bA.h¢ agdadasSvyQa GSOKyAaAOlFt &aLISOATAOI
Deliverable 7.1, which covers the deployment plan, will be followed to ensure alignment with overall project
objectives. Prepation activities will involve not only the setup and calibration of required technical
components but also regular, scheduled meetings with the managers of each pilot site. These meetings are
essential to maintain continuous alignment with s#gecific equirements, address any challenges, and

verify that all adjustments and preparations are progressing as planned. By following these guidelines and
establishing ongoing communication, the methodology ensures that each pilot site will be optimized and
readyfor successful trials with the MANIBOT system.
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Training Participants

As an essential component of the Pilot Preparation Methodology, the Training Methodology ensures that all
personnel involved in the pilot sites are fully equipped to operate and support the MANIBOT system
effectively. This training is designed to alignhwibe specific needs of each site and includes a blend of
GKS2NBGAOIET YR LINYOGAOFIE aSaarazya (GKFd O20SN) GKS
protocols. The training process will be tailored to the distinct roles at each sita,franagers to operators

and support personnel, to ensure a smooth integration of MANIBOT into existing workflows. Training will be
conducted progressively, starting before integration tests and culminating prior to acceptance tests, allowing
participants © gain handon experience and confidence in managing the system. Periodic feedback will be
gathered from trainees to refine and adapt the training content, ensuring that all user groups are prepared
to handle reatime operations, safety protocols, and $ia troubleshootingThis feature is further explained

for each pilot site irsection5.
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3.1 Masoultis pilot

Summary of the piloR & 2 0 2ThNakodtis filot aims to evaluate the effectiveness of implementing
MANIBOT technology fautonomous shelf restocking of individual items wittlie selectedpilot store. This

pilot will assess the impact of the robot on the efficiency of restocking operations, product placement
accuracy, and autonomous navigation within the store environment.

The pilot will run for a period, during which the following key objectives will be evaluated:

9 Autonomous navigation: Ensuring the robot can navigate accurately and independently
GAGKAY (KS ai2NBQa SYyg@ANRYYSyio
1 Product identification: The ability of theobot to recognize and manage items from the
replenishment cart.
9 Shelf position identification: Accurately identifying the correct shelf location for each
product, ensuring proper placement.
 Efficient replenishment and shelf managemetitKk S N2 0 2t i@siockladdofganiaed
shelves effectively, minimizing errors and human intervention.
¢tKS &adz00Saa 2F (KS LIAf2G gAaff oS SOrftdzz SR ol aSR
processes and improve operational efficiency. The resultslatermine the feasibility and benefits of scaling
the MANIBOT solution to other Masoutis stores.

Location The selected store is located in Therfihessalonik{addressl4th km Thessaloniki Vasilikon,
Thessaloniki 570 QJand is one of the largest in Masoutis chain. Its customer base, modern infrastructure,
and operational scale provide a representative environment for testing the performance and scalability of
the MANIBOT system.

Figurel. Masoutis Location

This store was chosen as the pilot site due to its standard layout, which is consistent with other large
Masoutis stores, ensuring that the MANIBOT technology can be easily transferred to similar stores across the
network after successf training.

Furthermore the store offers a diverse range of products, varying in size, material, color, and surface texture,
which is crucial for training the robot's recognition and handfungctionalities This variety will also enable
the evaluationof the robot's ability to identify, handle, and correctly place items on shelves, ensuring

20
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accurate and efficient restocking across different product categoAeslitionally, the proximity of the
company headquarters to this store ensutkat the MANIBOProjectteam can convenientlgiccess the site
whenneeded.

3.1.1 Pilot gakeholders

Pilot owner. The pilot owner is the Masoutis Project Manager Lead, who is responsible for overseeing the
implementation and monitoring of the MANiBQ@dchnology in the selected stord@his individuabnsures

that all aspects of the pilot are executed effectively, coordinating with stakeholders and addressing any
challenges that arise. From an operational standpdietwill assess the efficiency andfeftiveness of the
technology in enhancing store operations and workflows throughout the pilot phase.

List of stakeholders involved in the pilot and their roleBuring the pilot testing phase, few stakeholders
will be involved, and additional partieslixcontribute to achieving the project's objectives.

1 Project Managers: Project oversight and coordination. They are also in charge of identifying,
assessing, and mitigating risk management issegarding pilot sitdo ensure the project's success.
1 Project Manager Assistants: Provide vital support to the Project Managers by assisting with project

planning, documentation, and progress tracking. They are responsible for implementing and monitoring
safety protocols throughout the pilot phase, ensurimgt all stakeholders adhere to safety standards and
practices.

1 Store managerOversee operations at the pilot site aadsist in evaluating whether the robot aligns
with the best practices that have been established.

1 Replenishment Workerdnteraction wth the robot for stock replenishment tasks.

1 Warehouse Workerd:oad products onto the replenishment carts in the appropriagg/to ensure
that the robot can effectively grasp both the products and the boxes.

1 TechniciansProvide technical support.

Respmsible peoplefor providing site information that will be used in the pilotsThe Masoutis Project
Management Team, consisting of Project Managers and Project Manager Assistants, is responsible for
coordinating with technical partners and overseeing thaupeof the pilot site. This team ensures effective
communication and collaboration throughout the project, including interactions with drossgtional teams

that need to contribute to the initiative. They facilitate the integration of technical comporemtisaddress

any challenges that arise during the pilot phase, ensuring seamless operations and project success

3.1.2 Pilot site main omponents

¢2 adzZL2 NI GKS LIAf200a 202S00A@Sazr GKS al azhagiiAa L
decidedto collect data on the dimensions of both the shelves and the aisles from two speciidors one

that contains jams, spreads, and condensed sndkd another that includedetergentsand bleachesThis

selection was based on the need to cod#fferent types of surfaces, materials, and colours, as well as to
include both food and noffiood product categories.

Below are the layouts of the selected corridors along with their corresponding dimensions.
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@ Aisle 1: Jams & Milks
5 5 E g § g i Length of aisle 6.30m
E : = E oz E Shelf height 0.25m
E g g - g lli Total Shelf height 1.40m
170 L0 “m” 17 Shelf depth 0.40 m

Distance between two shelves 1.70m

GROCERY GOODS + GROCERY GOODS

GROCERY GOODS

GROCERY GOODS

GROCERY GODDS

GROCERY GOOOS

GROCERY GOODS
@

GROCERY GOODS

Figure2. The floor planof the aisle with jams and condensed milk, including the dimensions of the aisle and shelves.
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? E S S : § 5 3 5 Distance between two shelves 1.63m
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o
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Figure3. The floor plan of the aisle with chlorine and detergents, including the dimensions of the aisle and shelves.

Figure4. The aisle with jams and condensed milks
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Figureb. The aisle with bleaches and detergents

3.1.3 Detailed specifications

This section details the specifications of the Masopiist site, including an overview of the location,
dimensions, and layout. The information presented heréntended to help to understanthe physical
environment where the pilot activities will take place, and for ensuring that the setup is optinuzekef
data collection and testing processes.

About the location overviewthe Masoutis supermarket selected for this pilot is situated in a commercial
area with easy accessibility, providing a suitable environment for the project's objectives. Thelajarets

and structure offer a typical retail environment, ideal for testing new technologies and procedures in a real
world setting.

Figure6. Masoutis Pilot Site.

The internal structure of the supermarket is composed of aesef aisles and shelves designed to maximize
product display and customer movement. Key dimensions include aisle widths of 1.8 meters, providing
sufficient space for customer movement and ensuring an optimal flow through the store. The shelves are
arranged with varying heights2.0 meters for the tallest shelves, complemented by lower shelves of 0.5
meters and 0.4 meters. This variation in height allows for a diverse range of products to be displayed, catering
to different product types and customer reach.
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x1: 1.8m
x2:1.8m
x3: 0.4m
h1:2.0m
h2:0.5m
h3: 0.40m

Figure7. Masoutis aisle.

Relevant measurements have been gathered to build a similar shelving unit in tineTlable 2

Table2. Masoutis shelving unit parameters.

RACKS
Height (mm) 2000
Width (mm) Non specified A G OFy 0SS KAIKf & RAFeR!
location in the store
Depth (mm) 400

Load Capacity (Kg) >=100
Number of shelves >=2
Variable height Yes

Mobility (Wheels with Yes
brakes)

The overall floor plan of the supermarket, which includes multiple aisles and product display areas, is critical
for the pilot's setup. Specific aisles have been identified for targeted data collection activities, marked in
green on the floor plan. Theseems have been selected based on their produariety and customer traffic.
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Figure8. The floor plan of the sales area, with the aisles selected for data collection highlighted in green.

Summary of Specifications
The following points summarize the critical specifications of the Masoutis pilot site:
1 Aisle Widths 1.8 meters, providing ample space for customer movement.

1 Shelf HeightsRange from 0.4 meters to 2.0 meters, accommodating a wide variety of product types
and display needs.

1 Targeted Data Collection AreaSpecific aisles and sections identified for focused data collection to
provide insights into customer interactions.

1 FloorPlay hF¥FF¥FSNE | O2YLINBKSyaAgdS OASg 27T ialfod & dzLJe
planning sensor placements and ensuring efficient data collection.

These specifications ensure that the pilot activities are tailored to the unique features of the Masoutis
ddzLISNXY I Ny SGzX Sylofay3a STTSOGA OSIs. Bythodyghlyuaderstahding S E S O
the layout and dimensions, the pilot can be adjusted as needed to optimize the environment for testing and
validation.However,it is important to note that the specifications currently outlined for elements such are
preliminary and represent the information gathered to date. Additional factors, including dimensions,
materials, and other relevant characteristics, will be further analysed and specified as the project progresses.
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3.2 SDI pilot

Summary of the pilof &bjectives: The SDIpilot aims to evaluate the effectiveness of implementing
MANIBOT technology for autonomous shelf restocking wighiast store. This pilot will assess the impact of
the robot on the efficiency of restocking operations, product placemaccuracy, and autonomous
navigation within the store environment.

During te pilot the following key objectives will be evaluated:

1 Autonomous navigation: Ensuring the robot can navigate accurately and independently within the
testa i 2NBQa SYGANRYYSyi(o

1 Product identification: The ability of the robot to recognize and managees ofitems from the

pallet

1  Shelf position identification: Accurately identifying the correct shelf location for dmmohand

product, ensuring proper placement.

§  Efficient replershment and shelf managemert: K S N2 o620 Qa oAt Adeé (2 NBa
effectively, minimizing errors and human intervention.

Location The selectedtest store is located inHeilboronn near the Headquarter of Shddress
SchonbeinstralRe 6, 740FH&eilbronr) and is one oSchwarz Groups test stores.

Furthermore the test store offers a diverse range of products, varying in size, material, color, and surface
texture, which is crucial for training the robot's recognition and handlimgtionalities This variety will also
enable the evaluation of the robot's ability to identify, handle, and correctly plamees anditems on
shelves, ensuring accurate and efficient restocking across different product categsdiiionally; the
proximity of the conpany headquarters to thigest store ensureghat the MANIBOT projecteam can
convenientlyaccess the sitevhenneeded.
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Figure9. The floor plan of the sales area
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3.2.1 Pilot gakeholders

Pilot owner. The pilot owner is théSDIProject Manager Leafftom the innovation departmentwho is
responsible for overseeing the implementation and monitoring of the MANIBOT technology in the selected
test store. This individuaknsures that all aspects of the pilot are executed effectivebprdinating with
stakeholders and addressing any challenges that arise. From an operational stantpaiilt,assess the
efficiency and effectiveness of the technology.

List of stakeholders involved in the pilot and their roleBuring the pilot testingphase,a fewstakeholders
will be involved, and additional parties will contribute to achieving the project's objectives

1 Project Managers: Project oversight and coordination. They are also in charge of identifying,
assessing, and mitigating risk managemissuegegarding pilot sitdo ensure the project's success.

1  Project Manager Assistants: Provide vital support to the Project Managers by assisting with project
planning, documentation, and progress tracking.

Responsible people for providing sitenformation that will be used in the pilots The SDI Project
Management Team, consisting of Project Managers and Project Manager Assistants, is responsible for
coordinating with technical partners and overseeing the setup of the pilotirsitee test stoe. This team
ensures effective communication and collaboration throughout the project, including interactions with cross
functional teamsfrom other departmentsthat need to contribute to the initiative. They facilitate the
integration of technical compomgs and address any challenges that arise during the pilot phase, ensuring
seamless operations and project success

3.2.2 Components

¢2 &dzLILR2 NI GKS L3Dipdjgchmanagemernt ©amh i@ Sallaboratiok ®ith CERTES
decidedto collect data on the dimensions afifferent shelves and aislewith different products This
selection was based on the need to cod#fferent types of surfaces, materials, and colours, as well as to
include both food and noffood product categorieBelow aremixed pallet and different types of shelves

“\

Figuee 10. lllustrative mixed pallet
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GroBe Auswahl
dauerhaft auf lldl.dc

Figurell. Different types of shelves (e.g. Fruit + vegetable shelves, Frggeducts, Special offers (food), Special
offers (nonfood))

3.2.3 Detailed specifications

The pilot site for SDI is set within a typical supermarket environment, designed to reflect the diversity and
complexity of retail operations. The supermarket is structlirgo various sections, each showcasing a range

of products organized across different shelving units. The following specifications outline the key areas and
their features:

1 Shelving Units: The supermarket is equipped with a variety of shelving typegneksto
accommodate different product categories. This includes standard teuki shelves for packaged
goods, refrigerated shelves for perishable items, and display units for promotional products. Each
type of shelving is arranged to maximize visyiind accessibility for customers, ensuring an
efficient flow through the store. The images provided highlight the arrangement and layout of these
units, offering a clear view of the product organization and display strategies.
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Figurel2. Shelving Unit example I.
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Figurel3. Shelving Unit example II.
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Figurel5. Shelving Unit exampld map.

The characteristics of the SDI shelving units have been extracted from the maps above and organized
in Table3.
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Table3. SDI shelving unit characteristics.

RACKS
MaxHeight (mm) 1639
Min Height (mm) 855
MaxWidth (mm) 1260
Min Width (mm) 666,5
Max Depth (mm) 888
Min Depth (mm) Non specified
Load Capacity (Kg) >= 100
Number of shelves >=2
Variable height Yes
Mobility (Wheels with brakes) Yes

1 Product Range The pilot site features a broad spectrum of product categories, including fresh
produce, packaged goods, beverages, and household items. Each category is systematically arranged
within its designated section, with clear signage to guide customers. Tdgesetail how products
are organized on the shelves, illustrating both hitgimsity product areas and those with specialized
displays for premium itemslhis variety allows for the testing of different stocking and restocking
methods.
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/ [ \
Figurel7. Bakery shelving.

1 Refrigeration Zones The supermarket includes dedicated refrigeration zones, equipped with
modern cooling technology to maintain the quality of perishable godtiese zones house items
such as dairy, frozen foods, and fresh meats, arranged in esmdfigient cooling units. The images
provided offer an inside look at the setup of these refrigeration zones, including the alignment of

shelves and the placement ofrtgoeraturesensitive products.
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Figurel9. Shelving unit Example II.

1 Checkout and Customer Service Aredse checkout area is designed to facilitate smoaoist@mer
flow, with multiple cash registers and selieckout stations. This section also includes customer
service counters for returns and inquiries. The layout is intended to minimize bottlenecks, ensuring
a quick and seamless checkout process. The imaighlight the spatial arrangement of these areas,
emphasizing their proximity to exits and their integration with the overall store design.

1 Aisle Layout The aisles in the supermarket are organized to allow for easy navigation and a
comfortable shoppingxperience. Wide aisles provide ample space for customers to move freely,
even during peak shopping hours. The layout promotes a logical flow, guiding customers from the
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entrance through various sections and finally to the checkout area. Images of #nithitrate the
spacing, arrangement of shelves, and how product displays are positioned along key pathways.

3.3 FG pilot

Summary of the pilot The airportwhich will be used as pilot site for the baggage handling processiss
Thessaloni@la A N1LJ2 NI dal { SR2Yy Al ®é¢ ¢KS | ANLERNI 61 a OKz2aSy
levels and operational complexity, serving over seven million passengers annually and processing nearly four
million baggage items in 2023. This includesube of three systems for departing baggage and seven belts

for reclaiming arriving baggage. The consistent volume of passengers and baggage makes Thessaloniki the
ideal location for pilot testing, offering a reaiorld environment that allows for thorougassessment and
optimization of baggage handling methods. While similar infrastructure exists across the other thirteen
FANLIR2NGA 2LISNIFGSR 6@ CNILIR2NI DNBSOS:I ¢KSaalf2yAlA

Figure 20. Thessaloniki Airport "Makedonia™.

Locaton ¢ KSaal f 2y A1 A FANLERNI dal{SR2yAlI ¢ GKS OKz2aSy
northern Greece and serves as a major hub for both domestic and international flights. Managed by Fraport
Greece,tiis one of the fourteen airports under their operation and is characterized byrgesrd passenger

0N FFAO: o0S@2yR 2dzaid aSlrazylft LISIF{ad ¢KS | ANLRZNIQ
departing baggage and seven belts for angMbaggage. The baggage handling process is carried out by three
licensed Ground Handling Services Providers (GHSP), who handle the sorting, transportation, loading, and
unloading of baggage. The airport operator works closely with these GHSPs to ersuresturces are
allocated efficiently to meet the operational demands, maintaining smooth and safe baggage handling
services for all passengers.
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Figure21. Thessaloniki Airport Location.

3.3.1 Pilot gakeholders

Pilot owner. The pilot owner for the MANIBOT project at Fraport Greece will serve as the main point of
contact within the organization. This includes the Project Coordinator, Project Administrator, and Ground
Handling Expert, who are actively involved in the projecidiftonally, relevant personnel from airport
working in the pilot setup will be informed and involved as needed to ensure smooth operations and
FfAIYyYSyl 6AGK GKS LINRP2SO0Qa 202S0O0GA@QSao®

List of stakeholders involved in the pilot and their roleghe pilot &e for the MANIBOT project will involve

a variety of stakeholders, each with specific roles essential to the success of the pilot site testing. These
include the Ground Handling Expert who will oversee the overall implementation and management of the
pilot, coordinating between various stakeholders. Operators/ Supervisors will operate the robot, assign it
with its tasks and monitor the overall process, ensuring the MANIBOT integrates seamlessly into existing
workflows. Ground Handling Personnel will as8ist robot in the handling luggage when it requests help

and oversee the handling of luggage during operations. Safety Officers will be responsible for assessing and
ensuring the safety of both the robot and human workers in the area. Additionally, I$@nped will ensure

the proper interconnection of the robot with the airport's infrastructure, including the Baggage Handling
System (BHS) and Baggage Tracking and Reconciliation System (BTRS) etc. Lastly, any other supervisor
personnel from Fraport Greeagho work in proximity to the pilot site and oversee this area will also be
involved. The training methodology will be tailored to address the specific needs and functions of each of
these roles.

Responsible forproviding site information that will be used in thepilots: The responsible people for
providing site information for the pilots will be the same as those identified as the pilot owners in this section.
This includes the Project Coordinator, Project Adstiator, and Ground Handling Expert, all of whom are
actively involved in the project.
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3.3.2 Components

The pilot site at Thessaloniki Airport for the MANIBOT project includes several key components essential for
testing the robot in realvorld baggage handlingperations. This section provides an overview of each
component, including its specific role in the pilot.
1 Baggage ItemsThe pilot will involve a variety of baggage items of different sizes and weights.
Standard luggage ranging from small casrybags ¢ larger suitcases will be used. Each baggage
AGSY gAftt 0S (GF3I3ISR 6AGK GKS ANIAYySQa adlyR
Baggagéehat are accepted by the BHS must comply with the dimensions outlined in the table
below (within thespecified limits):

Table4. Baggage ltems Parameters.

Min Max
Height 5cm 75 cm
Length 25cm 100 cm
Width 7.5cm 45 cm
Weight 0.5 kg 23kg

1 Bag TagThe bag tags must be scanned to update the BTRS, confirming in case of arrival that the
oF33Fr3S KFra 0SSy RSEAGSNBR G2 (GKS FANLERNIQa
the baggage items are loaded onto baggage carts, the bag tags areeddanensure that the
baggage has been delivered and transported to the aircraft for loading.

9 Infrastructure for Communication and MonitoringA portable device will be used to have access
to the dedicated User Interface (Ul) used to assign and monitor™MAN ¢ Q& (Gl aia I yR
This will allow the operator to assign tasks, view #t@ak status updates, and intervene, if
necessary. The interface will provide to the personnel an easy view of the robot's performance
and allow for efficient coordinatiobetween the ground handling staff and the robot.

1 Baggage Cartsvhich are used for the handling of incoming and outgoing luggage from and to
the aircraft. These carts vary in dimensions and capacity. For the testing purposes, a standard,
most commonly used baggage cart shown in the Fi@2rbelow will be used for th&N2 6 2 (1 Q &
handling process. FiguaB8a K2 g & G KS ol 33F3S OF NI Qa RAYSYyaaz
alongside to conveyor belts for the loading/ unloading processes with space in between for the
robot to operate.
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Figure23. Bagagge Calitplans.

Baggage BeltsFor arriving baggage a straight conveyor belt will be used on which the
baggage items are placed from the carts and transported to the reclaim aredeparting
baggage the relevant conveyor carousel will be used on which the baggage is delivered for
the sorting and loadingnto the cart.

For the "Infrastructure Setup” components at the Thessaloniki Airport pilot site, the following key elements
need tobe considered in order to ensure a functional environment for the MANIBOT robot.

T
)l

Electricity and Power Suppyy ! RSljdzt 6§ S L2 6SNJ a2dz2NOSa + NB yS
charging station.

Network Connectivity Internet access and wireless communicatiorirastructure is

required for the robot monitoring.
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1  Workspace and Safety Barrieré\ designated area will be set up for the robot operation,
including safety barriers for human workers. small area will be closed off in order to
provide space for suppleemtary items to the testing proceedings.

T I'N}wWe 68 ySSRSR T2NJ G6KS NRo2iG G2 OftAYo (K

oSt iao
3.3.3 Detailed specificationselated to baggage loading from conveyor belt to carts (UC3)
A brief description of the procegsllowed in the airports for baggage loading (related to UC3) is provided to
facilitate the understanding of the airport specifications. In particulae, passengers deliver their baggage
items to the checkin counters where they are weighted and taggeith a bagtag. After acceptance, the

baggage items are transported through the departure baggage handling system to the sorting area by several
conveyor belts. During this transportation all baggage items are scanned for their contents as not to contain

any forbidden items.

Figure24. Typical bagtag
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The baggage items end up on a carrousel, and from there the GHSP sort all items according to the respective
flights. The baggage items are loaded onto baggage carts, the bagtageddanorder to ensure that
baggage have been delivered and transported to the aircraft for loading. Ample room is available for baggage
cart tractors to deliver or remove empty or loaded carts, as well as a staging area for additional baggage
carts. Theras an additional sorting area at the airport but will not be used in the context of the MANIBOT
project.

Figure25. Baggage sorting area (carousel and carts)

The sorting area features two carousels, a pavement area where the workers can walk safely, baggage cart
staging area and driveways for the baggage tractors. After collaboratiorcamelderations, it has been

decided that only one carousel will be used festing purposes (enclosed in red arBgure 26). The
aStSOGA2y Aa oO0F&aSR 2y (KS FANLRZNIQa 2LISNI GA®YIFE Y
as not to interfere with normal baggage sorting activities of actual flights.
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Figure26. Floor plan of the baggage sorting area

Necessary Adaptations to Implement Required Tests (UC3)

The baggage sorting area is in use all year round and as such adaptations necessary for the pilot testing of
the MANIBOTobot must be kept minimal in order to not impact or interfere with airport operations. A small
area will be closed off in order to provide space for supplementary items to the testing proceedings.

3.3.4 Detailed specifications related to baggage unloadingrfrecarts to conveyor belts (UC4)

A brief description of the process followed in the airports for baggage unloading (related to UC4) is provided
to facilitate the understanding of the airport specificatio$ie baggage items from arriving airceadire

loaded onto baggage carts, transported to the infeed conveyor belt that transports the items to the baggage
reclaim carousel where the arriving passengers pick up their baggage and leave the airport. The baggage
carts are positioned in parallel to the infeedrnveyor belt where the workers unload the baggage items.

285,02 - BEV.010

SECQ@A )T ZAAA AT 1T OAUI O &£ O AOOEOEI ¢ AAGCCACGA
When the baggage is put on the infeed belt the bagtagds to be scanned. This is needed to update the
AYF2NXYIEGA2Yy aeadsSvya (KFd GKS NBaLISOGAGS oF33F3AS A
baggage cart are completely emptied and afterwards removed from the area. No check will be perform
(like sorting) on the delivered items.
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Figure 27. Floor plan of the baggage reclaim system

There are seven, almost identical baggage delivery positions at the airport.

Necessary Adaptations to Implement Required Te@ikC4)

The baggage delivery area is in use all year round and as with Use Case 3 any adaptations necessary for the
pilot testing of the MANIBOT robot must be kept to a minimum in order to not impact or interfere with
airport operations.For this Use Casd, Wwas decided that the robot should move on its own onto the
pavement area, empty consecutive baggagesand return to the initial position. In the area also other
activities may be performed. There is also movement of baggage cart tractors and wafrkeesSGHSP may

be moving close by. A small area must be allocated for the initial position of the robot to charge. Additionally

a ramp may be needed for the robot to climb the pavement alongside the infeed conveyor belt.
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4.1 Required Laltomponentsand space preparatio

To ensure the successful execution of the tests, the laboratory will be divided intare&s/scenarioseach
designed to meet specific use cases. The first scenario focuses on a robot functioning as a stock replenisher
in a supermarket, while the second scenario simulates a robot operating as a luggage handler at an airport.
Each scenario requires specific components and equipment to create a realistic environment for testing the
robots' capabilities. Below, we outlinegmecessary components for each scenario and the rationale behind
their selection.

4.1.1 Required Lab components in Supermarket use case (SDI and Masoutis)

4.1.1.1 Supermarket Shelves
Purpose:To replicate a typical supermarket environment where the robot will navigatestock items.

Why NeededShelves of varying heights and éignrail A 2 ya ¢gAff OKIffSy3aS G4KS N
and place items accurately.

To ensure that the shelvebat is going to bénstalled in the laboratory are the most suitable, a thorough
study of the different types available has been conducted to determine which ones best replicate the use
cases in SDI and Masoutis.

4.1.1.2 Variety of Products

Purpose:To provide different types ofrpducts that the robot will handle, including various shapes, sizes,
and weights.

Why NeededThis diversity ensures the robot's adaptability to different items, testing its precision and grip
strength.

The products for the lab tests will be purchased e tfuture. Since they are readily available in any
supermarket, there is no need for advance planning to acquire them.

4.1.1.3 Simulated Aisles and Pathways

Purpose:To create a realistic navigation environment for the robot.

~ 7

Why NeededThe aisles and pathways\wf f | 3aSaa GKS NRoz2dGQa FoAfAGe G2
colliding with obstacles or other entities.

These aisles and pathways will be replicated in the laboratory using existing materials, eliminating the need
for additional purchases. Theawable shelves will allow the cbgurations of aisles and pathways to be
adjusted for different test scenarios.

The primary need for careful planning lies in selecting the appropriate shelves to be purchased for the testing
environment. To ensure that éhrobot can effectively navigate and perform tasks in a setting that closely
resembles a realvorld scenario, an exhaustive study of the various types of shelves commonly found in
supermarkets has been conducted. This research is crucial to replicatieglistic environment and

SOl fdzZ GAYy3 GKS NERO2 G Qa figura@idns dndi ldyouis 2By thdroudhlyi undesstaridingt ¥ S N
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the range of shelving options, we can make informed decisions that will enhance the accuracy and relevance
of the lab tess.

4.1.2 Required Lab components in Airport use case (Fraport)

4.1.2.1 Mock Luggage of Various Sizes and Weights
Purpose:To provide different types of baggage that the robot will handle.

Why NeededThis variety will test the robot's ability to manage different wegyahd dimensions, evaluating
its strength and adaptability.

Thedifferent luggagédor the lab tests will be purchased in the future. Since they are readily available in any
luggage shopthere is no need for advance planning to acquire them.

4.1.2.2 Conveyor BelSystem
Purpose:To simulate the typical baggage handling systems found in airports.

Why NeededThe conveyor belt will test the robot's ability to pick up and place luggage on moving systems,
mimicking reaworld conditions.

To ensure that theconveyor bét that is going to benstalled in the laboratory are the most suitable, a
thorough study of the different types available has been conducted to determine which ones best replicate
the use casem Fraport Airport.

4.1.2.3 Airport Trolleys

Purpose:To replicatethe luggage transfer process within an airport.

Why Needed:¢ NBf f Séa |yR OFNI&a ¢gAft G(GSad GdKS NeRoz2iGQa
efficiently.

The airport trolley can be easily replicated using a table with barriers, as transploguage in the trailer is

not necessary for evaluating the airport use case. Therefore, it has been decided not to purchase this item,
as it does not add significant value to the experime@isirent laboratory elements will be used as an airport
trolley.

By carefully selecting and setting up these components, we create a controlled environment that allows for
comprehensive testing of the robot's functionality in both scenarios. This approach ensures that all aspects
2F GKS NRo2GQa LIS NE2nhigatigh@ handliky toSedadghitidrt aidSorting, providing
valuable insights into its operational capabilities and potential areas for improvement.
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4.1.3 Lab Space Preparation

This phasdocuses on creatingawelSTAY SR FyR Fdzy OGA2y Il &L} OS F2NJ
components in conditions that closely mirror those of the pilot sites. In this stage, the layout and placement
of key elements within the lab environment ararefully planned, ensuring they align with the specific needs

of each use case. Concurrently with Step 2, this design process will incorporate additional details as the
project advances, allowing for iterative refinements. Furthermore, thorough marketarelkéhas been
conducted to source components that meet technical requirements, are compatible with the lab setup, and
reflect similar characteristics to those used in the actual pilot sites.

The placement of the two zones is showrhia followingFigure

Figue 28. Lab distribution.

For better understanding, a schematic approximation over the floor plan is shotlve Figurebelow.
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Figure29. Lab distribution floor plan.

Inthe aboveFiguresthe equipment (Conveyor Belts, shelters and monitoring and control equipment) placed
in the labis also depictedAlthough, this location can be changed to another configuration if tests required

SO.

4.2 Comprehensive Analysis of Lab components

4.2.1 ComprehensiveAnalysis of Shelving Types for Laboratory Tests

To streamline the presentation of relevant components, the descriptions of shelves and conveydrakelts
beensummarisednto two concise tables. These tables list the options considered for each compgpent t

highlighting key features and advantages most relevant to our use cases. By summarizing this information,

S OFly LINBaSyid I Ot SFNI O2YLI NR&az2y GKIFGO FfA3dya
arein Annex |
Table5. Comprehensive Analysis of Shelving Types for Laboratory Tests.
Shelving Type Description Features Advantages Common Uses
DoublesiQed, _ | Adjustabe shelves Versatile, space| Center aisles, en
Gondola Shelving fr(.aestandlr?g units , ublesided efficient,  easily| caps for
with  adjustable display, pegboard Customizable. promotional items.
shelves and soli ’

gAd
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or pegboard back option, heavyduty
panels. construction.
Singlesided units| Singlesided Maximizes  wall Store perimeter,
. mounted against display, adjustablg space, organize( specialty sections
Wall Shelving o : .
walls to maximize shelves, secur¢ layout, ideal for| like pharmacy of
perimeter space. | mounting. heavy items. personal care.
Displays at aisl¢ . -
pay .| High visibility, :
ends for promoting flexible Enhances sale Promotional
. items and ) . otential, versatile| displays, impulse
End Cap Shelving . configuration, P . . Pay P
attracting . for  promotions,| items near
promotional . .
customer ideal for branding. | checkout.
. space.
attention.
Cooler units
designed for| Built-in _
.g . . . Keeps perishable
. perishables, with refrigeration, glass .
Refrigerated . fresh, energy | Dairy, meats
. built-in doors or open . . .
Shelving . . _ efficient, attractive| prepared foods.
refrigeration  to| front, adjustable| .
o display.
maintain shelves.
freshness.
Units with .| Encourages
.| Transparent bins
transparent  bins . customer .
. gravity-fed Bulk food sections
_ _ for bulk items,| . engagement, .
Bulk Bin Shelwng . dispensers, . for grains, nuts
promoting . spaceefficient,
adjustable .| candy.
customer . reduces packagin
. . shelving.
interaction. waste.
: .| Perforated panels .
Shelving with P Accessories,
for hooks and .
perforated  back baskets Flexible, space| seasonal of
Pegboard Shelving panels for hanging ! efficient, improves| promotional areas
, customizable, N .
accessories o] visibility. needing frequent
. . durable . .
flexible displays. . reconfiguration.
construction.
Flat, open tables High visibility,| Produce, bakery
used for displaying Flat surface, flexible sections,
Display Tables items in accessiblg movable, arrangement, promotional or
creative adjustable heights| enhances front-of-store
arrangements. presentation. areas.

4.2.2 Comprehensive Analysis @onveyor BeltSypes for Laboratory Tests

Section 4.2.2 presents a comprehensive summary of the various conveyor belt types commonly used in
airport settings, prowing essential insights into their features, advantages, and typical applications. This
table serves as a quick reference to support the selection process for laboratory tests, ensuring each
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conveyor type is evaluated for compatibility with project reqoients. The detailed analysis of each
conveyor belt, including technical specifications and performance factors, is provided in Annex | for further

consultation.

Tabk 6. Comprehensive Analysis of Conveyor Belts for Laboratory Tests

Conveyor Belt -
Type y Description Features Advantages Common Uses
" , . . Smooth operation,
Initial point in| Flat belt, weight . P .
. efficient checkin .
Checkin Conveyor| baggage handling measurement Passenger chedh
1. . process, ensure
Belts at checkin | integration, user ) areas.
. : weight
counters. friendly interface. .
compliance.
Continuous . .
High capacity
Moves luggage movement, . ,
Transport _ .| flexible layout,| Baggage handling
from checkin to | modular design .
Conveyor Belts . built for heavy| systems.
sorting areas. durable
. loads.
construction.

Automatically

Automated sorting

Accurate sorting

Sorting Convevol sorts luggagg mechanisms, reduces manua
g y based on| barcode and RFI| labor, enhanceg Sorting facilities.
Belts . .
destination  and| readers, high | speed of baggag

other criteria.

speed operation.

handling.

Flexible for
Modular . .
. different loading
Transports sorteg construction, . . .
Make-Up . . . scenarios, Aircraft  loading
luggage to loading adjustable height, .
Conveyor Belts . improves safety, zones.
areas. directional -
efficient  luggage
controls.
transfer.
Located in baggag| Continuous loog Easy accesy
Reclaim Conveyo| claim areas foi design, variablg smooth operation,| Baggage clain
Belts passenger luggag| speed, safety equipped with| areas.
retrieval. features. safety measures.
Transports luggags . . - .
: Inclined  design| Efficient  vertical .
. between different| . Multi-level
Inclined Coneyor . .| grip surface,| transport, space :
elevations within . . transport in
Belts motorized saving, Secure
the baggage baggage systems.
. movement. movement.
handling system.
Temporarily storeq Circular/oval track| acts as a buffer
Carousel Conveyor and circulates variable  speed| ensures  smootH Intermediate
Belts luggage awaiting automated releas€ process flow, sorting areas.
sorting or transfer.| mechanism. scalable to handle
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volume
fluctuations.

Overhead
Conveyor Belts

Transports luggag
above ground
level, maximizing
floor space.

Elevated track
enclosed design
automated
controls.

Optimizes space

reduces
congestion,
ensures safety
with enclosed
design.

Busy airport
corridors with
limited ground
space.

4.3 Comprehensive Analysis of Material Suppliers

Section 4.3 provides a summarized overview of key material suppliers relevant to the project, focusing on

those offering shelving systems adaptable to laboratory environmamdscorveyor belts The tableXbelow

KAIKEAIKG A adzLJLJX A SN A
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reference for selecting materials aligned with project requirements. A more detailed market analysis,
including additional specifications diwomparisons, is available in Annex Il

Table7. Comprehensive analysis of Material suppliers for Supermarket Use Case.

options.

. - Application in
Supplier Description Key Features Advantages .
PP P y g Laboratories
Modular profiles,| | . . Ideal for labs
: . P High loadbearing .
Global supplier o} customizable . needing cutom,
. . . capacity, . .
modular aluminum| dimensions, . .| adjustable shelving
Bosch Rexroth . . durability, easily| . .
profiles for custom corrosion _ integrated  with
. . tailored to lab
shelving systems. | resistant, easy . automated
requirements.
assembly. systems.
Supplier of Great for labs
versatile modulan Modular flexibility,| Supports heavy needing adaptable
Fasten profiles  suitablel strength, cost | loads, adaptable tg shelving for heawvy
for various| effective frequert changes, equipment  and
structural customization. costeffective. frequent
applications. reconfiguration.
Suitable for labg
Known for durable| . _ . ,
o .| Adjustable  wire . .| requiring flexible,
hygienic  shelving .| Flexible setup, higl
InterMetro .| shelves, corrosion ) easyto-clean
systems used i . . hygiene standards .
(Metro) resistant coating . shelving for
healthcare and lal reconfigurable. S
. easy to clean. contamination
settings.
control.
Heavyduty
' : . Handles heav
Suppllgr of shelving, height o robus’i Best. for  labs
Lista International mdus.trlal-grade adjustable, const’ruction Hiah needing heavy
shelving and jntegrated storage uetion, igh duty, customizable
cabinets with durability. shelving for large

F ROy
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customizable or hazardous
options. items.
Good for budget
: [ lab
Offers a wide , cgnsuous . 2 .S
Affordable, quick wire shelving s
range of affordable . , .
. . .| assembly, widg Budgetfriendly, ideal for
. . industrial shelving . . . .
Shelving Direct solutions for selection including versatile product ventilated, clean
_ wire and modulan range, easy setup.| environments, and
diverse
o racks. modular racks for
applications.
heavyduty
storage.
Lonalastin Ideal for labs
Specializes in steq . . g g needing durable
. . .| High durability,| supports heavy
shelving with high : . . heavyduty
Edsal . variety of shelving equipment, .
. load capacity for . shelving that car
Manufacturing . . options, cat- | affordable for .
industrial and ) . support  various
effective. basic lab storagg . .
laboratory use. equipment  sizeg
needs. .
and weights.

Similar to the previous table, this summary highlights O K
and suitability for laboratory conveyor belt applications.

& dzLJLJ A SN &

Table8. Comprehensive analysis of Material suppliers fairport Use Case.

: - Application in
Supplier Description Key Features Advantages PP .
Laboratories
Global leader in
automation and _ Ideal for labs
- . Automation . - . .
logistics solutions intearation High precision, simulating
Siemens Logistics| with conveyor g ’ reliability, tailored | automated
durable, custom . . .
systems for . to robotictesting. | luggage handling
. solutions.
robotic processes.
integration.
Major provider of . Suitable for labs
High accuray, . . .
automated Advanced _ simulating airport
. , flexible for lab .
Honeywell material handling | technology . baggage handling
. . . growth, suitable .
Intelligrated systems, including| (barcode, RFID), . systems with
for repetitive -
advanced scalable, durable. testin flexibility for
conveyor belts. g future expansions.
Supplier of Efficient,
p.p , . Ideal for labs
flexible, modular | Versatile, high adaptable to . .
. testing robotic
conveyor and speed, various . L
Interroll . . . . interaction in
sorting systems | automation configurations, . .
. . . . simulated airport
designed for friendly. integrates with .
. . environments.
automation in labs robotics.

RAGUAYOUGAQDS
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and industrial
settings.

Dorner Conveyors

Customizable
conveyor systems
widely used in
manufacturing and
labs requiring high
flexibility.

High
customization,
modular, precise
control.

Precise movement
control, adaptable,
quick
reconfiguration.

Suitable for labs
needing versatile
conveyor setups
for robotic luggage
handling.

Specialized in

Spaceefficient,

Good for labs

compact, modular focusing on
supports : .
conveyors for Compact, modular _ robotic handling
. - . . sustainable .
Flexlink efficient material | design, energy . with energy
o . operations, -
handling in efficient. : efficient,
flexible
automated lab . . adaptable
. configuratiors.
settings. conveyor systems,
_ Excellent for labs
Provider of o
integrated Reliable, supports requiring durable,
g Robotic » SUPP robot-compatible
conveyor systems| . . complex
. . integration, . systems for
Bastian Solutions | for heavyduty . . automation X .
o tailored solutions, . . simulating real
applications and . . scenarios, built for
high duability. world luggage

robotic
automation.

longterm use.

handling
scenarios.

Conveyor
Solutions, Inc.

Custom conveyor
provider offaing a
range of adaptable
systems for lab
and industrial
environments.

Custom design,
wide product
range,
automationready.

Highly
customizable,
versatile product
selection, easy
robotic
integration.

Suitable for labs
needing flexible
conveyor solutions
for luggage
handling robot
testing.

Hytrol Conveyor
Company

Major supplier
known for reliable
conveyor systems
with advanced
automation
capabilities for
airports and

logistics.

Strong automation
capabilities,
custom solutions,
high-quality
construction.

Robust, durable,
ideal for high
volume
simulations,
integrates with
automation.

Ideal for labs
conducting high
volume luggage
handling tests with
robotic systems.
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4.4 Discussion for the Best Lab Components
4.4.1 Discussion for the best shelving type for Laboragorests

When considering the most suitable shelving type for laboratory tests, it is essential to first acknowledge the
unique environmental, functional, and operational demands present in laboratory settings. Unlike
commercial retail environments such agpermarkets, where shelving systems are primarily designed to
maximize product visibility, accessibility, and sales potential, laboratories have distinct requirements driven
by the need for safety, organization, hygiene, and efficient workflow.

The shelng must be designed to support a variety of activities related to testing a robot, specifically for
simulating the handling of products as if in a supermarket. It is essential to conduct a thorough analysis of
various factors when selecting the appropriadbelving type, including the construction materials, the
flexibility to reorganize products, and how the shelving integrates into the automated workflow, allowing the
robot to easily access items.

To begin, durability is a critical consideration for shejsystems designed for robot testing in a simulated
supermarket environment. The shelving must be able to withstand repeated interactions with the robot,
including the weight of various products and the impact of robotic movements. Shelving systemfranade
durable materials, such as stainless steel or reinforced plastic, are ideal, as they offer both strength and
resistance to wear over time. Gondola shelvimgvall shelving areommonly used in supermarkets for its
heavyduty construction and flexibily, so theymay be suitable for this use if reinforced to handle the specific
demands of robotic testing.

Another crucial factor is the adjustability and flexibility of the shelving. In dynamic environments, such as
laboratories, there is a constant nesmlrearrange equipment and supplies to meet changing requirements.
Shelving systems with adjustable shelves, like those found in gondola or wall shelving in retail settings, are
just as valuable in a lab context. The ability to easily reposition shelw#ifeaent heights is essential for
conducting a wide range of picking tests. Unlike retail environments, where shelves are typically adjusted
seasonally or in response to product changes, laboratory shelving may need to be reconfigured more
frequently toaccommodate new experiments, updated protocols, or changes in testing setups.

Additionally, security and stability are key concerns. Laboratory environments often house expensive and
sensitive equipment, as well as hazardous materials. Therefore, shahiisgnust be securely anchored to
prevent accidents. For this reason, shelving systems like wall shelving, which are bolted to the wall for added
stability, are often preferable to freestanding units that may be maore prone to tipping or displacememg duri

an emergency, such as an earthquake or accidental impact.

However, it is not only the functional and structural qualities of shelving that matter in a laboratory setting.
Hygiene and cleanliness are of utmost importance. Laboratories must adhetectocleanliness protocols

to prevent contamination of experiments, samples, and results. Shelving systems should, therefore, be easy
to clean and maintain. Smooth surfaces, resistant to dust accumulation and easy to disinfect, are critical
features in &b shelving. Shelving systems with perforated or pegboard back panels, as seen in some retalil
shelving options, may not be suitable for laboratories, as these perforations can collect dust and debris,
creating additional cleaning challenges. Instead, dmick panels or open shelving with minimal nooks and
crannies are more appropriate to maintain a sterile and clean environment.

Another consideration is the use of specialized shelving systems, such as refrigerated units for temperature
sensitive materialsHowever, for the specific tests that will be conducted, these features are not essential
and would therefore represent an unnecessary expense.

Lastly, the importance of sustainability and environmental impact cannot be overlooked, even in a laboratory
sdting. Shelving systems that promote sustainabilisuch as those made from recyclable materials or
designed to minimize packaging wastalign with the increasing focus on efriendly practices in science

and research. This consideration will be factoirgcprovided it does not significantly increase the cost of the
purchase.
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In conclusion, after carefully analysing the specific needs of laboratory environmsmth as durability,
adjustability, space efficiency, stability, hygiene, and workflavall sheling and gondola shelving emerge

as the best options for laboratory tests. Both maximize vertical space, offer flexibility, and provide the
necessary stability for handling sensitive materials, while being easy to clean and maintain. Each shelving
type isdeemed suitable for the lab, provided it includes heighjustable features.

4.4.2 Discussion for the best conveyor belt type for Laboratory Tests

Selecting the most appropriate conveyor belt system for a laboratory environment where a robot is tasked
with handling luggage involves a detailed examination of the specific operational needs. Unlike typical airport
operations, this setting introduces a unigue focus on precision, adaptability, and integration with automated
robotic systems. The choice of conveyolithg not just about efficient baggage transportation, but rather
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movements are coordinated and executed with accuracy.

Among the various conveyalystems commonly used in airport baggage handling, the Mak€onveyor

Belt emerges as the most suitable option for this scenario. This decision is based on several factors that align
directly with the laboratory's testing goals and the robotic operatibaig conducted.

First and foremost, the Makbp Conveyor Belt is designed for the final stages of the baggage handling
process, specifically in areas where luggage is prepared for loading onto carts or directly into the aircraft. In
this context, the comeyor belt facilitates the smooth transfer of sorted luggage to a defined area where it is
either loaded onto baggage carts or directly placed into the cargo hold of the plane. This type of conveyor
system is modular and often adjustable, making it idealdynamic environments where flexibility is key
precisely the type of environment needed for robotic testing. In this case, the robot will be picking up bags,
simulating the real use case process of loading them onto transport vehicles or other casgossyst

The adaptability of the Mak&lp Conveyor Belt offers a significant advantage. Given that robots are being
tested for their ability to interact with luggagepicking it up and placing it into carts or transferring it from
one location to another the corveyor system must be capable of supporting varied operational needs. The
adjustable height feature of the Makdp Conveyor Belt is particularly beneficial. It allows the conveyor to
be at the real conveyor belt heigh. This characteristic is compulsonake ithe lab test as close as possible
to the real world use case.

Additionally, the modular construction of the Makép Conveyor Belt is perfectly suited for the ever
changing demands of a testing environment. The ability to easily reconfigure the systans ithhat it can

be adapted to different scenarios or experimental setups, which is essential when testing various types of
robotic movements or luggage handling techniques. For example, the system could be extended or reduced
in length depending on the grirements of the experiment, and additional features such as directional
controls could be integrated to further refine the testing process. This versatility is a crucial factor in ensuring
that the conveyor system can evolve alongside the robotic tedgybeing developed.

Another reason the Maké&lp Conveyor Belt stands out is its role in streamlining the lugbageling

process. In an airport, these conveyor belts ensure that luggage is delivered efficiently and safely to the next
stage of the processyhether that is loading onto a cart or directly into an aircraft. For robotic testing, this

same level of efficiency is required. The robot must be able to interact with the luggage on the conveyor in a
timely manner, mirroring the speed and accuracy rextdh realworld operations. Since the robot will be

picking up luggage as it moves along the conveyor,the Mlakéd a @ aidSYQa avz22aG4K FyR O:
helps minimize errors or delays, allowing the robot to perform consistently and without unnecessary
complications.

Safety is another critical factor that the Makip Conveyor Belt addresses effectively. The system's
adjustable height and controlled movement reduce the risk of injury inweeald applications for baggage
handlers, but in the context obbotic testing, these features also help protect the robotic system itself. By
maintaining controlled speeds and ensuring that the luggage is delivered in a predictable manner, the robot
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can perform its tasks without encountering sudden disruptions or imeedo compensate for unstable
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making capabilities under realorld conditions, while minimizing the risk of damaging sensitive robotic
components duing testing.

Comparatively, other conveyor systems, such as Chre8elts or Reclaim Conveyor Belts, are not as well
suited for this type of robotic testing. Chebk Belts, for example, are designed to handle luggage at the
passenger cheek stage, whee bags are initially transferred into the baggage handling system. These
systems are equipped with features such as weight measurement integration andrieseity controls,

which are essential in passengacing operations but unnecessary for a robagisting environment where

human interaction is not a primary concern. Similarly, Reclaim Conveyor Belts, which are used in baggage
claim areas for passengers to retrieve their luggage, are built with a continuous loop design and safety
features that are gared more towards passenger convenience than automated testing.

On the other hand, the Transport Conveyor Belts or Sorting Conveyor Belts, while efficient in moving large
volumes of luggage across the airport, do not offer the same level of control anqdaddléy required for

robotic interaction. These systems are designed more for speed and volume handling, making them less
suitable for precision testing where each piece of luggage must be carefully manipulated by the robot.

In conclusion, the Makbélp Cmveyor Belt stands out as the optimal choice for robotic testing in the
laboratory due to its modularity, adjustable height, and controlled movement. These features align perfectly
with the needs of the robot in this testing environment, where it will beponsible for picking up luggage
from the conveyor and placing it into carts, closely mimicking the-weald tasks performed in airport
operations. This conveyor system not only provides the flexibility and adaptability required for dynamic
robotic tesing but also ensures that the tests are conducted in a manner that accurately reflects operational
conditions in an airport. Therefore, the Maké#p Conveyor Belt proves to be the most suitable and efficient
solution for conducting these tests.
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4.5 Conclusions on lab components parameters
4.5.1 Conclusions on conveyor belt parameters analysis

After conducting an exhaustive study on the best type of conveyor belt for field testing, as well as reviewing
the potential suppliers capable of providing them, thext crucial step is to analyze the necessary
parameters to ensure optimal performance of the conveyor belts in laboratory environments.

¢tKdzas ¢gKSy aStSOUAYy3a I O2y@Se2N) oStds AdQa ONRGAO
includethe maximum and minimum load capacity, which determines the range of weight the belt can handle
effectively without compromising its durability or efficiency. Belt speed is another key factor, as it influences

the pace at which items are transported andnche adjusted according to the requirements of the
experiment or operation. The belt material is also crucial, as it directly impacts the coefficient of friction,
which affects the slippage factoMaterials such as rubber, plastic, or steel should be fadyeconsidered

based on the nature of the items being transported.

In addition, belt width and length must be tailored to fit within the operational space and to ensure
compatibility with any automated or robotic systems involved. Flexibility in heigjisément is also
important, as it allows for better integration with other equipment and facilitates ease of operation in diverse
environments. Another significant parameter is the noise level of the conveyor system. In laboratories where
sensitive equiprant is used or noise must be minimized, selecting a system with low operational noise is
vital for maintaining a controlled environment.

By focusing on these critical parameters, laboratories can ensure that the conveyor belt system operates
efficiently, sfely, and reliably, contributing to the overall success of the experiments or operations
conducted.

To provide clarity, a detailed table of required specifications can help guide the selection process, such as:

Table9. ConveyoBelt Parameters.

CONVEYOBELT
Speed range (m/s) 0-1
(0,5 recommended)
Height (mm) 800¢ 900
Belt Width (mm) 900-1100
Length range (mm) > =4000
Payload (Kg) >= 100
Variable speed Yes
Variable height Yes

Mobility (Wheels with brakes) Yes
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Explanation of Parameters:

1 Speed Range (m/sRefers to the belt's operational speed.

1 Max Height/Min Height (mm)Refers to the adjustable height range of the conveyor system, which
should matchthe operational setup (for instance, ergonomic requiremergsworkers or machine
integration).

1 Belt Width (mm):The width of the conveyor belt, which shoutthtch the FG conveyor belts width.

4.5.2 Conclusions on shelf parameters analysis

After conducting a thorough analysis of the optimal shelving systems for theraapest environment, the

next key consideration is the specific parameters necessary to ensure both functionality and durability. When
selecting shelving, it's crucial to focus on factors such asbeadng capacity, which determines how much
weight the $ielves can support without compromising stability. The material of the shelving is another critical
factor, especially when considering the environment in which it will be used. Shelves made from materials
like steel or aluminium are ideal for durabilitpélongterm use, while plastic or composite materials may

be more suited to lighter loads and flexible configurations.

Adjustability is also essential, as the shelving must be adaptable to accommodate various product sizes and
categories. This includesjadtable shelf height and depth, allowing for flexibility in organizing different types

of products, from small items to bulkier goods. In higiffic environments like supermarkets, stability and
safety features are criticalshelving must be designed fwevent tipping or collapsing, and consideration
aK2dzZ R 0SS 3IAQBSYy (2 (GKS F220LINAyYyd 2F GKS akKSt gay3

Lastly, aesthetic design and ease of assembly are important, as shelving not only needs to support the store's
operational needs but also enhance the shopping experience by presenting products in an organized and
appealing way. A detailed table of these parameters, including load capacity, material type, and dimensions,
can help ensure the shelving system meetsgpecific requirements of the supermarket while maintaining
safety and efficiency.

The table below presents the key technical parameters that have been used as the basis for the selection
processThese have been extracted from Masoutis and SDI shelvesisgéans.

Tablel10. Shelf Parameters.

RACKS
Height (mm) 855¢ 2000
Width (mm) 426¢ 1260
Deep (mm) 400- 931
Load Capacity (Kg) >= 100

Number of shelves >=2



D7.2 ¢ Report on pilot Specification amdlot sites preparation vi MANIBOT

Variable height Yes

Mobility (Wheels with brakes) Yes

Explanation of Parameters:

T

H/W/D (mm): Height, width, and depth of the shelving unit, measured in millimeters. These
dimensions are critical to ensuring the shelving fits the store layout and accommodates the intended
products.

Load CapacityThe maximum wight each shelf can support. This ensures the shelves can handle the
weight of the items without compromising safety or durability.

Number of Shelvedkefers to the total number of shelves available in the unit. This affects the overall
storage capacityrad flexibility for displaying products.

Material: The material from which the shelves are made, typically steel, wood, or composite.
Material impacts durability, maintenance, and appearance.

Mobility: Indicates whether the shelves have casters for eagcation or are fixed in place. Mobility

can be important for reconfiguring store layouts.
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Initial description on the training processes that will take place are provided in this section. Nevertheless,
more detailed descriptions wile provided in the updated version of the deliverable (DRIB6).

5.1 Training in SDand Masoutis

Overview

Employees from different departments (e.g. sales, merchandise management, purchasing) will take part in
the trainingthat will focus on the use of thRIANIBOT system for restocking purposes.

Stakeholders:

1 Project Manager: Responsible for overseeing the training and implementation process.

1 Project Manager Assistant: Support project management activities, design and implement the
training sessions.

1 Collegues from other departments: They evaluate the functionality of the robot with their main
focus (e.g. sales, merchandise management, purchasing).

Responsibilities

9 Each user group will have specific training responsibilities:

1 Project Managers: Facilitateatining sessions, ensure understanding of project objectives.

1 Project Manager Assistants: Assist in organizing training materials and sessions.

1 Colleagues from other departments: Observe the functionality of the robot and then evaluate it.

Duration
Thetraining is carried out individually with the people concerned before the robot is tested.
Competences and Objectives

1 Understanding basic robotics concepts and terminology.

1 Familiarity with safety protocols and emergency procedures.
1 Proficiency in operatig the robots for specific tasks.

1 Ability to troubleshoot common issues.

Objectives:

1 Ensure all participants are confident in interacting with the robots.
9 Foster collaboration through Humd&robot interaction
1 Minimize safety risks and ensure compliance wipierational protocols.

Contents of the Training Program
The training content will include the following key topics:

1 An overview of the MANIBOT technology and its role in shelf restocking.
1 Comprehensive safety guidelines to follow when interactiniy Wie robot.
1 Stepby-step instructions on how to operate, start, stop, and troubleshoot the robot.

5.2 Training in Fraport

The training program for the MANIBOT concerning Fraport Greece (FG) shall be designed to ensure that all
relevant personnel can effeetly operate, supervise, and assist the robot during its activities. This training
will target various types of users, including the ground handling expert, operators/supervisors, ground
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handling personnel, IT personnel, and safety officers, each withfepedes and responsibilities outlined in
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how it will collaborate with the ground handling services providers.

5.2.1 Stakeholders
The training will b oriented toward approximately 24 individuals, comprised of the below types of users.

1 Ground Handling Experwill oversee the overall implementation and management of the pilot,
coordinating between various stakeholders

1 Operatord Supervisorswill be directly responsible fahe N2 6 2 1 Q& 2 LISNI G A2y > & dz
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and ensuring that it functions within the specified safety and operational paramatetsntervene
if there are issues or alerts from the robot.

1 Ground Handling PersonnkeBaggage Handleremployees who assist in preparing the baggage
carts and ensuring they are correctly positioned and ready for the robot's operation. Also, the
handlers assist in manual handling if the robot encounters baggage it cannot process or if there are
issues with the cart or conveyor belt.

1 ITT Aviation SystemBersonnel peoplewho will be responsibléor managing the data transmission
and storage of batpg information, ensuring the information is correctly recorded and integrated
with the airport's BTRS system.

1 ITTPersonnel technical staffwho will manage thecommunicationof the robot with the airport's
infrastructure, including the BHS aBd R%tc.

1 Safety Officerspeople who willemphasize on the safety and emergency procedures to prevent
accidents and ensure a safe working environment.

5.2.2 Training Duration

The relevant stakeholders will be engaged gradually and trained accordingly before the start of integration
tests at the pilot sites. The training is a continuous process and the complete training program for those
involved must be finalizk before the start of the acceptance tests. This program will be adjusted and
enriched based on feedback from the testing process, for future Tise.training will consist of theoretical

and practical sessions for each user group. It will include handsaining, supplemented by guided
instructions and any available documentation.

5.2.3 Training Program Description

The following training program will ensure that all personnel at Fraport Greece are adequately prepared to
support the deployment, operation and nméenance of MANIBOT, with focus on safety, efficiency, and
integration into the daily airport activities and baggage handling system process.

1 Objectives
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operations inthe airport environment.
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o To ensure supervisory staff can manage and integrate the robot into existing workflows
seamlessly.

o To emphasize the importance of safety procedures to prevent accidents and ensure a safe
working environment.
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1 Competences

(0]

Underganding the functions and capabilities of tMANIBOT including the User Interface

and controls This will involve an introduction to the system and familiarization with the
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integrating the robot into the baggage handling workflow and coordinating with other
operational processes.

Develop operational skills in managing the robot, including task management artihreal
monitoring. This will be achieved througlandson sssions focused on robot controls via

Ul, includingtask execution(loading/ unloadingy Y R Y2 y A (2 NRA yafsaad! b A . h
performancethrough the Ul.

Understanding the technical aspects of the MANIBOT and how it is connected to the aviation
systems, such as BTR®is will cover how the integration with aviation systems has been
performed, focusing on the BTRS and flight information systems, ensuring that MANIBOT
operates with reatime flight schedules and baggage data.

Ability to identify and resolve common issi that may arise during operatiomasic
troubleshooting and maintenance taskehis will includéamiliarization with routine checks,

along with instructions on diagnosing and troubleshooting common issues, enabling
personnel to identify and resolve prigms that may arise during operation.

Ability to monitor system performance and provide feedback for improvement.

Understandingof safety measures and emergency procedures to ensure safe opeiattion
MANIBOT
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This deliverable has provided a tloogh and detailed overview of the preparation, specifications, and
methodologies necessary for the successful implementation of the palipts laboratoryinvolved in the

project. It began by clearly defining the scope of the deliverable, outlining how it relates to other activities
and deliverables within the project framework, and presenting the overall structure that guides the reader
through its variousections.The next section focused on the pilot preparation methodology, with specific
emphasis on the three main pilot cases: Masoutis, SDI, and Fraport. For each pilot, a careful analysis was
conducted to identify the key stakeholders who will be digdtvolved in or impacted by the deployment
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along with a set of detailed technical specifications that will guide the implementation and ensypédise

meet their intended goals. This involved understanding the operational requirements, technical integrations,
and constraints specific to each use case.

Following the pilot preparation, attention was given to the necessary components required tgp sae
laboratory environment where the testing and validation phases will take place. A comprehensive analysis
was performed to assess the lab components needed for both the supermarket and airport use cases,
focusing on how these components would simelaeatworld conditions. This included an-depth
examination of various types of shelving systems and conveyor belts that are suitable for laboratory tests,
ensuring they meet the technical demands of the experiments. Alongside this, a detailed réyieterntial
suppliers was undertaken to ensure the availability and quality of these critical lab components.

A key element of the analysis was the discussion around selecting the most appropriate shelving and
conveyor belt systems for the testing enviroant. This involved evaluating the technical performance, cost,
SrasS 2F AydSaNIGA2YyS>S IyR alOlfloAatAde 2F GKSasS 02Y
The best options for both shelving and conveyor belt types were identified, prgvasolid basis for the
successful execution of laboratory tests.

In the latter sections, the focus shifted to the development of a robust training methodology tailored to the
specific needs of both the supermarket pilots (SDI and Masoutis) and the aiifedrtFrapor). The training

plan covered crucial aspects such as stekeholders and the initialaining programThis ensures that alll
relevant stakeholders are adequately prepared to operate and manage the system-vwmorbdiscenarios.

In conclun, this deliverable not only compiles key technical insights and recommendations for the
implementation of the pilots but also offers a wstkuctured approach to ensuring the operational readiness

of both the laboratory and the personnel involved. Bgyiding detailed guidance on component selection,

lab setup, and user training, this deliverable lays the groundwork for the successful deployment and
Gr{tARIFIGARZY 2F GKS LINRP2SO0Qa LIAf20a Syada2NAsghda (KL G
that the teams are fully prepared for the operational phase.



D7.2 ¢ Report on pilot Specification amdlot sites preparation vi MANIBOT
WSTSNBY OSa

[1] Bosch Rexroth. (n.dfrom https://www.boschrexroth.com

[2] Fasten. (n.d.JFrom https://www.fasten.es

[3] Metro. (n.d.).Fom https://metro.com

[4] Lista. (n.d.)From https://www.lista.com

[5] Shelving Direct. (n.dfrom https://www.shelvingdirect.com

[6] Edsal. (n.d.From https://edsal.com

[7] Siemens. (n.d.From https://www.siemens.com

[8] Honeywell. (n.d.)From https://www.honeywell.com

[9] Interroll. (n.d.).From https://www.interroll.com

[10]Dorner Conveyors. (n.dj:om https://www.dornerconveyors.com/europe/es/
[11]FlexLink(n.d.). Fromhttps://www.flexlink.com/es

[12]Bastian Solutions. (n.dBtom https://www.bastiansolutions.com
[13]Conveyor Solutions. (n.dFrom https://www.conveyorsolutions.com
[14]Hytrol. (n.d.)From https://hytrol.com



https://www.boschrexroth.com/
https://www.fasten.es/
https://metro.com/
https://www.lista.com/
https://www.shelvingdirect.com/
https://edsal.com/
https://www.siemens.com/
https://www.honeywell.com/
https://www.interroll.com/
https://www.dornerconveyors.com/europe/es/
https://www.flexlink.com/es
https://www.bastiansolutions.com/
https://www.conveyorsolutions.com/

D7.2 ¢ Report on pilot Specification amdlot sites preparation vi MANIBOT

l VY SE2YIM2Y Sy G |yl fteara F2N { dzL.
Ol aSa

Comprehensive Analysis of Shelving Types for Laboratory Tests

Supemarket shelving is a critical component in retail environments, designed to maximize space efficiency,
enhance product visibility, and facilitate customer access to goods. The variety and design of shelving systems
used in supermarkets are tailored to féifent product categories, store layouts, and merchandising
strategies. Below is a comprehensive description of the types of shelving typically found in supermarkets,
highlighting their features, advantages, and common uses.

Gondola Shelving
Description:

Gondola shelving is the most common type of shelving used in supermarkets. It consists of a flat base and
vertical, adjustable shelves supported by a sturdy back panel. Gondola units are freestanding and typically
doublesided, allowing products to be diggyed on both sides. The back panels can be solid or perforated,
and shelves can be adjusted different heights to accommodate various product sizes. An example of a
gondola shelving can be seerfigure 28.

Figure30. Exampé of Gongola Shelving.

Features:

1 Adjustable ShelvesThe shelves can be easily repositioned at different heights, providing flexibility
for displaying products of varying sizes.

91 Double-Sided DisplayOffers the ability to display products on both sidegximizing floor space.

1 Pegboard Back PanelSome gondola units feature perforated back panels, allowing for hooks and
brackets to be added for hanging merchandise.

1 HeavyDuty ConstructionMade from durable materials such as steel, capable of supporting heavy
loads.

Advantages:
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9 Versatility: Suitable for a wide range of products, including packaged foods, household goods, and
toiletries.

Space EfficiencyPoublesided design allows for optial use of floor space, making it ideal for aisles.
Easy CustomizationShelving height and céiigurdion can be quickly adjusted to accommodate
different products and merchandising needs.

= =4

Common Uses:

1 Center Aisles:Frequently used in the middle of theugermarket to create aisles for general
merchandise.

1 End CapsGondola shelving can be positioned at the end of aisles (end caps) to highlight promotional
items or seasonal products.

Wall Shelving
Description:

Wall shelving units are singéded shelveshat are mounted directly against the store's walls. These units
are designed to utilize vertical space along the perimeter of the store, providing an ideal solution for

displaying goods without occupying valuable floor space. An example of wall shelrnibg seen in figure
29.

Figure31. Example of Wall Shelving.

Features:

1 SingleSided Display: Designed to be installed against walls, providing a single display surface.
1 Adjustable Shelves: Like gondola shelving, the shelvebeadjusted to different heights to suit
various product types.

1 Secure Mounting: Shelves are anchored to the wall, ensuring stability and safety, especially for taller
units.

Advantages:

1 Maximizes Wall Space: Effectively utilizes the vertical spatteedftore, freeing up floor space for
other displays or customer movement.

62
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9 Organized Layout: Helps create a clean and organized appearance by keeping products neatly aligned
along the walls.

1 Ideal for Heavy or Bulky Items: Secure mounting allows for safege of heavier or bulkier products
that might not be suitable for freestanding shelves.

Common Uses:

91 Perimeter of the Store: Typically installed along the outer walls of the supermarket for products such
as canned goods, boxed items, and yp@rishablefoods.

1 Specialty Sections: Often used in areas like the pharmacy or personal care aisles to neatly organize
products.

End Cap Shelving
Description:

End cap shelving units are special types of displays located at the end of gondola aisles. These units are
designed to catch customers' attention as they navigate the store, making them ideal for promoting new
products, special offers, or highargin items. An example of a end cap shelving can be seen in figure 30.

-~

Figure32. Example ofEnd Cafshelving.

Features:

9 High Visibility: Positioned at the end of aisles, directly in customers' line of sight, making them highly
visible.

1 Flexible Cofiguration: Can include a combination of shelving, hooks, or bins to accommodate
different types of merchandise.

1 Promotional Space: Often used for temporary promotions, with signage and branding opportunities
to highlight featured products.

Advantages:

63
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1 Increased Sales Potential: High visibility and strategic placement make ereffeatise for impulse
purchases and promoting specific products.

1 Versatility: Can be easily adapted for different products and promotions, making them a flexible
merchandising tool.

1 Enhanced Branding: Provides an opportunity to showcase brands or higtdigganal themes and
promaotions.

Common Uses:

1 Promotional Displays: Frequently used to display promotional items, seasonal goods, or new
products.

1 Impulse Items: Often stocked with imputbey items like snacks, beverages, or small household
goods.

Refrgerated Shelving
Description:

Refrigerated shelving, or cooler shelving, is designed specifically for displaying perishable goods that require
temperature control, such as dairy products, meats, deli items, and prepared foods. These units integrate
cooling systems to maintain a consistent temperature and ensure product freshness. An example of a
refrigerated shelving can be seen in figure 31.

Figure33. Example of Refrigerated Shelving.

Features:

1 Builtin Refrigeration: Equipme with cooling elements and insulation to maintain specific
temperature ranges.

1 Glass Doors or Open Front: Some units feature glass doors to conserve energy, while others-are open
front to allow easy access.



D7.2 ¢ Report on pilot Specification amdlot sites preparation vi MANIBOT

1 Adjustable Shelves: Like other shelving typedrigerated shelves can often be adjusted to
accommodate different product sizes.

Advantages:
1 Maintains Freshness: Keeps perishable items at the required temperature, ensuring product quality
and safety.
1 Energy Efficient: Modern units are designed tebergyefficient, reducing operational costs for the
store.

9 Attractive Display: Clear glass doors or open fronts provide good visibility, allowing customers to
easily see and select products.

Common Uses:

9 Dairy and Meats: Used in sections for dairy pradumeats, and other refrigerated foods.
1 Prepared Foods: Ideal for displaying jpackaged meals, salads, and deli items.

Bulk Bin Shelving

Description:

Bulk bin shelving is designed for the display of loose, bulk items such as grains, nuts, candgd&naitd.
These units typically consist of a series of transparent bins mounted on shelves, allowing customers to select
the quantity they need. An example of a bulk bin shelving can be seen in figure 32.

Figure34. Example oBulk BinShelving.

Features:

9 Transparent Bins: Clear bins provide visibility of the product, helping customers make selections.
1 GravityFed Dispensers: Many units feature grav¥éyg dispensers that allow for easy product
dispensing while maimining cleanliness.
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1 Adjustable Shelving: Shelves can be adjusted to accommodate different bin sizeFiguogions.

Advantages:

1 Customer Engagement: Encourages customers to interact with the product and choose the exact
guantity they want.

EfficientUse of Space: Maximizes space by displaying multiple bulk items in a compact area.
Reduced Packaging Waste: Promotes sustainability by reducing the need for individual product
packaging.

= =

Common Uses:

1 Bulk Food Section: Commonly found in sections dedicetdulilk foods, such as nuts, grains, dried
fruits, and candy.

1 Health and Specialty Stores: Often used in health food or specialty stores where customers prefer to
buy in bulk.

Pegboard Shelving
Description:

Pegboard shelving is a versatile shelvaygtem that features perforated back panels, allowing for the
attachment of hooks, pegs, and baskets. This system is ideal for displagiigdhdems or items that need
to be easily accessible. An example of a pegboard shelving can be seen in figure 33.

Figure35. Example ofPegboardShelving.
Features:

1 Perforated Back Panels: Allows for the attachment of various accessories like hooks and baskets.

1 Customizable Display: Offers flexibility in arranging products, suitable fariaostging and shelved
goods.

9 Durable Construction: Made from sturdy materials to support a wide range of products.
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Advantages:

9 Flexibility: Easily customizable to suit different product types, making it ideal for frequently changing
displays.

1 SpaceEfficiency: Maximizes vertical space by allowing products to be displayed in layers.

1 Improved Visibility: Keeps products at eye level, improving visibility and access for customers.

Common Uses:
9 Accessory Displays: Often used for items such as kitchds, toardware, and accessories that are
best displayed hanging.
1 Seasonal or Promotional Areas: Ideal for areas that require frequent figoogion for different
seasonal or promotional items.

Display Tables
Description:

Display tables, also known as island displays, are flat surfaces used for showcasing products in a more open
and accessible manner. These are often used for promotional items, freslice, or bakery goods. There
are a lot of types of display tables. Tardifferent examples can be seen in figures3®4

Figure36. Examplel of Display Tableshelving Square
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Figure38. Example3 of Display Table Shelvingrith Racks.

Features:

1 Flat, Open Surface: Provides a broad area for displaying a variety of products.
1 Moveable: Often equipped with wheels or casters, allowing for easy repositioning Withstore.
1 Adjustable Heights: Some tables have adjustable heights to suit different display needs.

Advantages:

9 High Visibility: Open design makes products easily visible and accessible to customers.

1 Flexible Arrangement: Can be used in various stocations, including the front of the store,
produce sections, or promotional areas.

1 Enhanced Presentation: Allows for creative product arrangements, enhancing visual appeal.

Common Uses:
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9 Fresh Produce and Bakery Sections: Frequently used to displayfoekite, baked goods, or other
items that benefit from open, accessible presentation.
1 Promotional Areas: Ideal for showcasing featured products or special promotions

Comprehensive Analysis of Conveyor Belts for Laboratory Tests

Conveyor belt systems aigtegral to the efficient operation of airports, playing a crucial role in the handling,
transportation, and sorting of passenger luggage and cargo. These systems are designed to streamline the
flow of baggage from cheék counters to aircraft and from miraft to baggage claim areas, ensuring timely

and accurate delivery. Below is a comprehensive description of the types of conveyor belt systems commonly
found in airports, detailing their features, advantages, and typical uses.

Checkin Conveyor Belts
Description:

Checkin conveyor belts are the initial point of contact in the baggage handling process. These conveyors are
located at the checin counters and are used to transport luggafgem the passenger to the baggage
handling system. An example dfack in conveyor belt can be seen in figure 37.

Figure39. Example of Check In Conveyor Belt.

Features:

1 Flat Belt Design: Typically feature a flat, rubberized belt that moves luggage from theirtheck
counter to the mairconveyor system.

1 Weight Measurement Integration: Often equipped with integrated weighing scales to automatically
check the weight of each bag against airline limits.

1 UserFriendly Interface: Includes controls that allow airport staff to start, stop, oensv the
conveyor as needed.
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Advantages:

1 Smooth Operation: Provides a seamless transition of luggage from-ohéakhe main baggage
handling system.

Efficiency: Helps speed up the cheéglprocess by automating the movement of bags.

Weight ComplianceEnsures bags are weighed accurately, helping prevent overloading and
maintaining airline safety standards.

1
T

Common Uses:

Passenger Chedh Areas: Used at airline cherrkcounters to move passenger luggage from the counter to
the main baggage handling sgs.

Transport Conveyor Belts
Description:

Transport conveyor belts, also known as collector conveyors, are used to move luggage from th@ check
area to the sorting systems. These belts are generally longer and are designed to handle large volumes of
baggage. An example of transport conveyor belt can be seen in figure 38.

Figure40. Example of Transport Conveyor Belt.

Features:

1 Continuous Movement: Operates continuously to ensure a constant flow of luggage.

T ModularDesignt 'y 68 SEGSYRSR 2NJ Y2RATASR | OO2NRAYy3
requirements.

1 Durable Construction: Made from headyty materials to withstand constant use and the weight of
luggage.

Advantages:

9 High Capacity: Capable of transportlagge quantities of luggage efficiently.
1 Flexible Layout: Modular design allows for easy expansion or reconfiguration as needed.
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1 Durability: Built to handle heavy loads and continuous operation, reducing maintenance needs.

Common Uses:

Baggage Handling 8gm: Connects different parts of the baggage handling system, transporting luggage
from checkin to sorting areas and from sorting to loading zones.

Sorting Conveyor Belts
Description:

Sorting conveyor belts are specialized systems designadttonatically sort luggage based on destination,
weight, size, or other criteria. These systems typically feature advanced sorting technologies such as pushers,
diverters, or tilt trays. An example of sorting conveyor belt can be seen in figure 39.

Figue 41. Example ofSortingConveyor Belt.

Features:

1 Automated Sorting Mechanisms: Utilizes pushers, diverters, or tilting trays to direct bags to the
appropriate destination.

1 Barcode and RFID Readers: Integrated with scanning éémynto read bag tags and ensure proper
sorting.

1 HighSpeed Operation: Capable of sorting bags at high speeds to keep up with airport traffic.

Advantages:

9 Accuracy: Ensures luggage is sorted correctly, reducing the risk of lost or misplaced bags.
1 SpeedEnhances the speed of the baggage handling process, minimizing delays.
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1 Reduced Labor: Automation reduces the need for manual sorting, lowering labor costs and human
error.

Common Uses:

Sorting Facilities: Located in sorting areas where luggage is directed to the apprejnieadt or baggage
claim carousel.

Make-Up Conveyor Belts
Description:

Make-up conveyor belts are used to transport sorted luggage to the baggage loading area, where it is loaded
onto carts or directly into the aircraft. These belts are often modular and can be extended or retracted as
needed. An example of makeg conveyor kIt can be seen in figu40.

Features:

1 Modular Construction: Allows for easy reconFiguretion or extension based on operational needs.

1 Adjustable Height: Some units have adjustabéghts to facilitate easier transfer of luggage to
loading equipment.

1 Directional Controls: Operators can control the direction of the belt to streamline the loading
process.

Advantages:

1 Flexibility: Easily adapted to different loading scenarios, whelteing onto carts or directly into
aircraft.
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1 Improved Safety: Adjustable height and controlled movement reduce the risk of injury for baggage
handlers.
9 Efficiency: Streamlines the transfer of luggage to aircraft, reducing turnaround times.

Common Uses:
Aircraft Loading Zones: Used in areas where luggage is prepared for loading onto aircraft.

Reclaim Conveyor Belts (Baggage Carousels)
Description:

Reclaim conveyor belts, commonly known as baggage carousels, are in the baggage claim area where
passengergetrieve their luggage after a flight. These conveyors are designed to present luggage in a
continuous loop, allowing easy access for passengers. An example of sorting conveyor belt can be seen in
figure41l.

Figure43. Example ofSortingConveyor Belt.

Features:
Continuous Loop Design: Moves luggage in a circular or oval loop to allow continuous access for passengers.
Variable Speed: Speed can be adjusted to match the flow of luggage and passenger volume.

Safety Featwes: Equipped with safety sensors and emergency stop buttons to prevent accidents.

Advantages:

9 Easy Access: Provides a simple and efficient way for passengers to retrieve their luggage.

1 Smooth Operation: Continuous loop design minimizes waiting times @mgestion in the baggage
claim area.

9 Safety: Safety features ensure that passengers and staff are protected from moving parts.
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Common Uses:

Baggage Claim Areas: Located in passenger terminals where luggage is collected after flights.

Inclined Conveyor Bts
Description:

Inclined conveyor belts are used to move luggage between different elevations within the baggage handling
system. These conveyors are designed with a slope to transport bags up or down between different levels of
the airport. An example of inclined conveylelt can be seen in figud2.

Figure44. Example of Inclined Conveyor Belt.

Features:

9 Inclined Design: Built at an angle to facilitate the movement of luggage between floors or levels.

1 Grip Surface: Equipped with a textured ribbed surface to prevent luggage from sliding during
transport.

1 Motorized Movement: Powered by motors designed to handle the additional force required to move
bags on an incline.

Advantages:

9 Vertical Transport: Efficiently moves luggage between diffeelevations, such as from lower levels
to loading zones.

1 Space Saving: Takes advantage of vertical space, optimizing the use of available area within the
airport.

1 Secure Movement: Ensures bags remain securely in place during transport, reducing depi&
or jams.

Common Uses:

Multi-Level Transport: Used in muléivel baggage handling systems where luggage needs to be moved
vertically between floors.
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Carousel Conveyor Belts

Description:

Carousel conveyor belts, distinct from reclaim carosisate used within the baggage handling system to
accumulate and temporarily store luggage that is awaiting transfer or sorting. An example of carousel
conveyor belt can be seen in figurd.4

Figure4b. Example ofCarouselConveyor Belt.

Features:

)l
)l

T

Circular or Oval Track: Moves luggage in a loop, temporarily holding bags while they await further
sorting or transfer.

Variable Speed Control: Allows operators to adjust the speed based on baggage volume and system
requirements.

Automated Release Mechanism: Releases bags at the appropriate time for further processing or
loading.

Advantages:

)l
T

T

Buffer Zone: Provides a temporary storage solution, helping to manage the flow of luggage and
prevent bottlenecks.

Efficiency: Keeps the bggge handling process moving smoothly, ensuring that luggage is ready for
transfer or loading when needed.

Scalable: Can be scaled up or down depending on the volume of luggage and airport size.

Common Uses:

Intermediate Sorting Areas: Used as a buffetwmen different stages of the baggage handling process,
particularly in busy airports.
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Overhead Conveyor Belts
Description:

Overhead conveyor belts are used in some airports to transport luggage above ground level, typically above
pedestrian walkways ortber operational areas. These systems help maximize space effiaedckeep
groundlevel areas clear for other activities. An example of overhead conveyor belt can be seen indigure 4

Figure46. Example ofOverheadConveyor Belt.

Features:

1 Elevated Track: Runs on an elevated track above ground level to transport luggage overhead.
1 Enclosed Design: Often enclosed to protect luggage from falling or external elements.
1 Automated Controls: Fully automated to enswr@ooth and efficient movement of luggage.

Advantages:

1 Space Optimization: Frees up ground space for other uses, such as passenger movement or
additional equipment.

1 Reduced Congestion: Helps reduce congestion in busy areas by keeping luggage transgid sepa
from passenger flow.

9 Safety: Enclosed design prevents luggage from falling and reduces the risk of accidents.

Common Uses:

Busy Airport Corridors: Utilized in areas where greleetl space is limited or where there is a high volume
of pedestrian trafic.
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Comprehensive Analysis of Shelve Suppliers for Laboratory Tests

When selecting suppliers for laboratory shelving systems, it is essential to consider a range of factors that go
beyondjust the cost. Durability, flexibility, adjustability, and the ability to customize the shelving to meet the
specific demands of laboratory environments are key considerations. Additionally, some suppliers may offer
modular systems or industrial profilebét can be used to assemble custom shelving, providing an even
higher degree of adaptability.

Here is a comprehensive overview of potential suppliers for laboratory shelving systems, including both
specialized shelving manufacturers and suppliers of naydarofiles, which allow for custom construction.

Bosch Rexroth

Bosch Rexroth, a globally recognized leader in industrial technology, is a key supplier for modular profiles
that can be used to assemble highality, customized shelving systems for lab&rtt® Sy A NBR Y YSy (i a
modular aluminium profiles are widely used in various industries, offering flexibility and durability that is
perfect for constructing laboratory shelving [1].

Why Bosch Rexroth?

I.  Modular Profiles:Bosch provides modular aluminium profiles that can be assembled into highly
customized shelving units. These profiles are lightweight yet strong, offering higkbéaaithg
capacity, making them ideal for supporting heavy lab equipment.

II.  Customization:Theprofiles can be tailored to the exact dimensions and requirements of your lab,
allowing for adjustable shelving heights and configurations that match the lab's specific workflow.

[ll.  Durability: Aluminium profiles are corrosieresistant and can withstand hsin conditions, making
them suitable for longerm use.

IV. EaseofAssembly:2 3 OKQa LINRPFAfSA I NB RSAAIYSR (2 0S I &
a quick and efficient way to build shelving systems that can be easily modified or expanded in the
future.

V. Application in Laboratories. 2 8 OKQa Y2 Rdzf I NJ LINPFAf Sa | NB SalLlS
require custom shelving solutions. If you need shelving that integrates with automated systems like
I NRo20 F2N KIyRf Ay 3 eihé Xy neededt®desigh sheleR thak fit Sa |
(KS ALISOAFTAO RAYSY&aA2YA YR NBIAdANBYSyGa 2F (K

rexroth

A Bosch Company
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Figure47. Rexroth Modular Shelf

Fasten

Fasten is another prominent supplier of modular industrial pesfiised for building custom shelving and
other structural applications. Known for their higjuality components, Fasten provides versatile profiles
that can be adapted to fit various laboratory shelving needs [2].

Why Fasten?

I.  Modular Flexibility:Like Bosch, Fasten offers modular aluminum profiles that are highly adaptable.
These can be used to create both snsaihle and largscale shelving units, making it possible to
create storage solutions tailored specifically to laboratory settings.

ll.  Strengh and Durability:C+ & 0 Sy Qa | f dzYAy AdzyY LINBFAf Sa-bdarddp 1Y 2 ¢
capabilities, ensuring that they can safely support heavy lab equipment, chemical storage, and other
materials.

lll.  CostEffective CustomizationfFasten's modular systes offer a coseffective way to create custom
shelving without needing to invest in pimuilt units, giving laboratories flexibility in design while
managing expenses.

IV.  Application in LaboratoriesCl+ a4 Sy Qa Y2 Rdzf I NJ LINR FAf SstemOthat 06S
accommodate a wide range of laboratory equipment. The modular nature of the profiles allows for
easy recofrigurdaion, which is critical in a laboratory environment where testing setups may change

FASTEN

SI STEMAS
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Figure48. Fasten Modular Shelf.

InterMetro (Metro Shelving)

MANIBOT

InterMetro, commonly known as Metro, is a wihown supplier of shelving systems that are used across a
variety of industries, including healthcare, food services, and laboratories. Metro's shejgitegns are
widely respected for their durability, ease of use, and hygienic design, making them a top choice for

laboratory environments [3].

Why Metro Shelving?

I.  Adjustable ShelvingMetro offers shelving systems with adjustable wire shelves, allowing for easy

reconfiguration to accommodate different sizes of equipment or supplies.

Il.  Corrosion Resistancet S (i N2 Q &

AKStEGAYI dzy Al a

FNBE 2Fd0Sy 021 0

lll. Eay to CleanThe open wire design of Metro shelves makes them easy to clean, which is critical for
maintaining hygiene in laboratory environments where contamination must be avoided.

IV. Application in LaboratoriesMetro shelving is ideal for laboratories thaeed a flexible, easip-
maintain shelving system that can be reconfigured as needed.







































