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Introduction 
 

The quality of a product or service refers to the degree to which the product or service 
is able to satisfy needs. These needs can be categorized into two main group: stated 
needs and implied needs. Stated needs refers to the explicit requirements or 
specifications of the product, while implied needs are related to implicit needs, 
customers’ expectations. 

Quality engineering is fundamental for optimizing process and developing products. 
Engineering or organizational innovation can be encouraged by a favorable operating 
environment, such as that of a Lean and Integrated System (LIS). 

A Lean and Integrated System implements (at least) two organizational approaches: 
Concurrent Engineering and Lean Production. 

Lean production is an assembly-line manufacturing methodology developed originally 
for Toyota’s automobile manufacturing. This is why it is also known as Toyota 
Production System. The goal of Lean Production is described as to get the right thing to 
the right place at the right time, the first time, while minimizing waste and being open 
to change. 

Engineer Taiichi Ohno from Toyota, who is credited with developing the principles of 
lean production, discovered that in addition to eliminating waste, his methodology led 
to improve product flow and quality. 

This type of System can be extended not only for production industries but also to 
enhance workflows and processes in other sectors such as service. 

The key to this system is the customer centrality. It is very important to collect and 
analyze customer needs and feedback in order to develop products or service that 
satisfy their requirements. 

After having analyzed the whole process used nowadays into Mind4lab and in the 
Workshop lab, I endeavored to improve eGiciency reducing waste of time. 

My aim was to automate manual processes using tools to allow the lab manager to 
work continuously and manage time eGiciently. 

As outlined, my thesis is divided into 3 diGerent parts: requirements, solutions and 
improvements proposal. 
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Requirements 
 

The Department of DIGEP at Politecnico di Torino manages diGerent typologies of 
laboratories, including the Production Workshop, Mind4Lab, Center IAM, Tomograph 
Laboratory, Center J-Tech, RMLAB, Reverse Engineering, Quality and Metrology 
Laboratory, and the Economics and Production Laboratory. 

The needs exposed by Mind4Lab concern the managing and monitoring of individuals 
entering the laboratory. Since this Lab is predominantly used by thesis students and 
doctoral students, but also accessible to others, it is important to keep track of users 
to ensure the safety of the lab and its machineries. 

The primary requirement for all users entering any laboratory, regardless of the subject, 
is to complete a four-hours safety course. This course concludes with a certificate that 
is valid indefinitely and it can be included as an additional credential on a curriculum 
vitae.  

In order to access the lab, users also need a signature from the referring professor who 
has granted them the possibility to enjoy this opportunity. Additionally, a mandatory 
document has must to be signed by user, the referring professor and the RADL, the 
main manager responsible for the security of laboratories, who decides the type of 
personal protective equipment (DPI-PPE) required based on the user’s role and 
responsibilities. 

Therefore, these initial requirements are common to all the laboratories and there is 
need to keep track of all these details. After which, each laboratory has slightly 
diGerent additional requirements. Since the thesis focuses on Mind4Lab, the specific 
needs of this lab are detailed here. 

The laboratory manager needs to provide users with instructional material specific to 
each robot station they are going to use for training. Then, users must send the 
manager an email with documents that guarantee they have studied all the manuals. 

Subsequently, the manager checks all the certificates and, if validated, he shares a 
Teams Calendar where all users must book a time slot for the requested robot station. 
Afterwards, users are allowed to access Min4Lab and start using the robot. 

Another need required for all the laboratories is to keep track of the energy 
consumption, monitoring the actual use of each machinery.  

Finally, all these needs are quite similar to all labs. This is why has been created a 
standardized process that follows a Lean Service. 
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For what concern Workshop Laboratory, has been used to analyze the actual process 
that was created by a previous colleague, who tried to automate some process. 

After the analysis I had learn how to use Microsoft tools and every application that 
could be possible to adopt in order to develop my thesis. I changed the previous work 
because it was focused only on the workshop, while I tried to standardize a process 
that can be replicated in diGerent laboratories. I Optimized the initial QR code to track 
the bureaucratic documents as online courses and required documents. 

The Future Proposal explained at the end of the thesis will be useful to optimize the 
work of the workshop manager, reducing the waste of time to track the use of each 
machinery. 
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Solutions 
 

The solutions for addressing all the identified needs commence with a critical analysis 
of a previous approach employed to manage the production workshop’s workflow. 

Initially, a temporary database was established to consolidate all user information, 
aligning with the requirements delineated in the previous chapter. However, this 
initiative encountered challenges related to suboptimal data retrieval processes and 
the time investment required from laboratory managers. 

This chapter oGers insights into the strategies implemented to streamline the entire 
workflow process from a lean perspective. The solutions are categorized into two 
primary areas: General entrance to DIGEP Laboratories and Entrance to Mind4Lab, of 
another specific laboratory. 

 

General entrance to DIGEP Laboratories 
 

The first need that has been analyzed was the general entrance since it represents the 
initial interaction between users and laboratories.  

In an eGort to reduce time wastage for both parties, the manager and the user, it has 
been proposed to centralize the initial bureaucratic documents, which are common 
requests across all laboratories as mentions in the Requirements Chapter. 

The Process flow begins when a user arrives to the DIGEP Lab, typically accompanied 
by their referring professor. 

The user is then required to scan the QR-Code at the general entrance, called “Ingresso 
Laboratori”, as shown in the following picture. 
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Figure 1 – QR code “Ingresso Laboratori Digep” 

 

This QR-Code directs the user to a Microsoft Forms page used for data collection. 
Unlike the previous process, this method optimizes the time spent filling out forms. The 
responses are automatically saved into a file excel on google drive using Microsoft’s 
Power Automate application, which allows for the creation of automatic data flows.  

The previous form asked to the user personal data such as Name, Surname, Student 
ID and email. In this case Power Automate is utilized to retrive the user’s personal data 
from OGice365, eliminating the need for users to input this information manually. This 
implementation significantly reduces the time spent of form completion, particularly 
as subsequent questions mainly involve selcting predefined choices rather than typing 
responsed. In this way, Lean Service has been reached splitting in half the questions 
asked into the form. Half questions mean half time, exspecially less than half time 
since the following questions are just mainly choice answers, as shown in the picture. 
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Figure 2 – Module Forms related to the QR code fig.1 

 

 

The total time spent on completion is “20” seconds, while the previous form was 
completed in about “40” seconds. 

Upon submission of the form, the user receives an automatic email outlining the 
requirements in order to be able to access the Labs. 

This includes links to a four-hours online security course and a OneDrive folder 
containing necessary PDFs for signing and completion. Subsequently, the user must 
send all required documents to the general laboratory manager, either by replying to 
the email or directly sending attachments. 

The laboratory manager is responsible for verifying the documents. Once he confirms 
the validity through a scan of another QR Code, the user will receive an email inviting 
him again to the general entrance of laboratories, where they can use their student 
smart card for authorization and gain access to the labs. 
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It follows the second QR code, used only by the manager of the main entrance of labs. 

 
Figure 3 – QR Code “Verifica moduli sicurezza” 

 
Figure 4 – Module Forms related to the QR code fig.3 

The manager of DIGEP labs must fill out the form, writing the ID student for the 
entrance which corresponds to the “ID” column reported on the file excel. 

The Process outlined above for the General entrance to DIGEP Laboratories serves as 
the first step in the overall process, granting students the necessary qualifications to 
enter the laboratories independently. This meticulous tracking of procedures ensure 
that all needs are met eGiciently.  

A sequential flow chart detailing the responsibilities of individuals and the process is 
provided below. 
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Flow Process analysis 
 

The process explained in the previous chapter follows a Lean Service perspective, 
allowing the general DIGEP laboratory manager to optimize his time. 

Prior to the implementation of the new workflow, the manager had to interrupt his work 
to go into the oGice, remove his gloves, and search for the documents needed by users 
to access the laboratories. With this new system, users can scan the QR code 
themselves, minimizing interruptions for workers. Although the general manager still 
needs to stop working to welcome users, but the time spent on bureaucratic tasks is 
significantly reduced. 

This process can help workers save at least five minutes for each user entering the 
DIGEP laboratories. While this may not seem like a long time, It is suGicient to maintain 
the continuity of the manager’s work without significant disruption. 

Another advantage of the new system is improved documentation management. Users 
send all certificates via email, which can then be stamped or saved in a server or cloud 
folder. The latter option supports the goal of optimizing paper consumption and reduce 
waste. 

 

Below are two flowcharts: the first one concerns the new process, while the second 
one relates to the old process. 
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Figure 5 – Flow process of the new management system 
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As shown, the initial stages of the process do not require the presence of the manager, 
as it is handled by the automated system. 

The manager becomes involved once the user sends an email with all required 
certificates for verification. After the manager validates the documents, an automated 
email is sent to the user in order to invite him back to the main entrance of the 
laboratories. At this point, the user’s smart card is activated, granting him access to 
the labs. 

This optimized process exemplifies the principles of Lean Service, enhancing 
eGiciency and reducing unnecessary time expenditure, thereby benefiting both the 
manager and the users. 

As seen, in the next picture related to the old process flow, the presence of the 
manager was required almost every time. 
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Figure 6 - Flow process of the previous management system 
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The logic beyond the process 
For the process of entrance to the general DIGEP laboratories, Microsoft Power 
automate has been used. It is an app oGered by Microsoft that allows users to create 
automatic flows connecting diGerent applications. In this process, OneDrive Microsoft 
Excel, OGice365, Microsoft Forms and Outlook have been used. 

Firstly, a Microsoft Form module was created, which asks laboratory users a few 
questions such as the referent professor’s email and department. The following picture 
is a screenshot of the first questions of the module.  

 

 
Figure 7 - The beginning of the module Forms related to the QR code fig.1 
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Once the user submits the form, Power Automate saves the data into an Excel file 
called “General Entrance” on OneDrive, which has already been created. 

The following screenshot represents the visualization of the Excel file. It is quick to 
understand, easy to manage, and can be modified by the owner without any problems.  

 
Figure 8 - Excel File illustrating data collected from the QR code fig.1 

In the meanwhile, the data is being written into the file, the user receives the following 
email explaining what he/she needs to do to be able to enter the labs. 

 
Figure 9 - E-mail sent automatically to the user after the submission of the module Forms fig.1 
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The user needs to fill in all the documents and complete the online safety course. 
Afterward, he/she must reply to the received email with all signed and completed 
documents attached. 

Once the manager of the entrance of DIGEP lab receives all the documents, he must 
verify and confirm their validity with a specific QR Code, as shown in the picture below. 

 

 

 
Figure 10 - QR code and module related to fig.3 

 

 

After submission, the user will receive the following email inviting him/her to come to 
the main entrance of DIGEP labs to activate his/her student smart card. 
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Figure 11 - E-mail sent to user after the validation by the laboratory manager 
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Meanwhile, the file excel has been updated to the exact row of the user who has been 
confirmed, as shown in the following picture. 

 

 
Figure 12 - Excel file illustrating data updated after the validation. 

 

The cell of the column “Conferma” and of the last row has been updated reporting the 
answer “YES”. 

 

This chapter demonstrates the view of all data and processes saved. As shown, the file 
that keeps track of the data is easy to understand and manage. The owner can easily 
modify the file like a normal Excel file. 

The only important data that is recommended to do not change is the student ID, which 
is a progressive number indicating the response ID of the Forms module. 

It is recommended to do not modify the columns table of the Excel file since Power 
Automated is connected to them. 

 

Since all data is moved using Power Automate, which generates the flow, screenshots 
of the logic behind the process have been included. 

The first picture illustrates the flow that connects the first QR code for the entrance to 
the mail and Excel file to keep track of the data. 
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Figure 13 - Power Automate flow of the first QR Code fig.1. 

 

The second picture explains the logic for the second QR code used to confirm validity 
and invite the user to the main entrance of DIGEP lab to activate his/her smart card. 

 

 
Figure 14 - Power Automate flow of the first QR Code  fig.3 
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The following screenshot illustrated the use of OGice365 to collects personal data 
such as Name, Surname, Student ID Smart Card. 

 

 
Figure 15 - Power Automate program connecting Forms and OXice365 to the Excel file 
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Entrance to Mind4Lab 
 

Mind4Lab is one of the DIGEP laboratories that specifically uses robots. At the 
moment, there are nine robot stations primarily used by thesis students and PhD 
students. 

As a laboratory, the general entrance QR Code must be completed first. 

To join Mind4Lab, another form called “Entrance to Mind4Lab” is required. As 
mentioned before, general questions such as name, surname, and email are not 
required since these can be obtained from OGice365 through Power Automate. 

Then only required information are the email of the referent professor, the department, 
confirmation of the security course, confirmation of DPI -PPE training and allocation, 
and which robot station will be used. 

All the information needs to be saved into a new Excel file specific to this laboratory, 
created in the same manner as the previous one. The process flow between Forms and 
Excel has been standardized using Power Automate. 

Standards are very important for a lean mindset, and they make it easy to expand to 
other laboratories or add new machineries. 

The last piece of information, regarding which robot station will be used, is needed in 
order to send a specific email to the user with a folder containing all the manuals for 
that robot. Users are required to study the manuals and, once they have finished, they 
have to send the documents, certificates, and the ID number received to the Mibd4Lab 
Manager. 

The process of sending the email with all manuals and the ID number for lab entrance 
is automated through Power Automate. The following pictures show the questions 
asked with Microsoft Form for the entrance to this laboratory. 

 
Figure 16 - QR Code "Entrance to Mind4Lab" 
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Figure 17 - Module Forms related to the QR Code fig.16. 
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Once the manager receives the certificates by email from the users, they have studied 
the manuals, he must scan the “Verifica Attestati” QR Code to confirm the validity of 
the documents by entering the User ID for the entrance to the lab. 

 

 
Figure 18 - QR Code "Verifica Attestati" 

 
Figure 19 - Module Forms related to the QR Code fig.18. 

 

Thereafter, an email will be automatically sent to the user with an invitation to join 
Microsoft Teams, where the guest can book specific days and time to join Mind4Lab. 
From this moment, the user can enter the lab independently and start using the 
assigned robot station. 
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This process is very important for the laboratory manager as it significantly helps in 
handling the bureaucracy tasks, thus reducing their workload. This way, the manager 
is free to organize his time for other tasks. This crucial analysis was conducted to 
reduce time waste and optimize laboratory management, highlighting the Lean 
Process. 

The next need analyzed is keeping track of the time each robot is used. To solve this, 
two other QR Codes have been created for each robot station. The first QR code 
corresponds to the Start of use. It is created with Microsoft Forms, and it asks the ID 
given for entrance of the lab. It is used to keep track of the current user.  

When the form is submitted, the completion time and ID are recorded in the specific 
sheet of that robot station in the Laboratory’s Excel file. 

A picture of this first QR code of the robot station called “Mobile Robot Arm” is 
reported. 

 

 

 
Figure 20 - QR Code "Start mobile robot" connected to the specific Mobile Robot Arm. 
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Figure 21 - Module Forms related to the QR Code fig.20. 

 

Once the user finishes using it, he has to scan the final QR code to record the time 
used. The submission time, recorded as the end of the robot’s utilization, is used to 
calculate the actual time spent on it. End use minus Start Use gives the actual time 
utilized.  

 

 
Figure 22 - QR Code "Finish Mobile Robot Arm". 
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Figure 23 - Module Forms related to the QR Code fig.22. 

 

This two QR Code are the same for each robot station but are named diGerently to save 
them into diGerent sheets in the Excel file, keeping track of each robot’s usage. 

Finally, to have a quick view about the robot usage, another sheet in the Excel file, 
called “Robot Used”, summarizes the total time from all pages of diGerent robots, and 
a histogram graph is displayed. The graphs always help to highlight the data. 
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Flow Process analysis 
 

The process explained in the previous chapter follows a Lean Service perspective, 
allowing the Mind4Lab laboratory manager to optimize his time eGectively. 

Before the implementation of the new flow process, the manager of Mind4Lab had to 
interrupt his own work to go to the main entrance, welcome the new user, and explain 
all the requirements necessary before entering the lab. Specifically, the manager had 
to manually share the link for Microsoft Teams group, write down the user’s email, and 
explain all the required documentation. 

With this new system, users can scan the QR code by themselves, significantly 
reducing the need for the manager to be interrupted for extended periods. It is no longer 
mandatory for the manager to be present during the user’s first entrance to the lab. This 
allows the manager to optimize his time, avoiding unnecessary delays caused by 
bureaucratic tasks. 

This process can help the manager to save at least 5 minutes for each user entering the 
Mind4Lab laboratory and especially the presence to the lab when new user arrives. 

Another positive aspect is the management of documentation. Through this flow, users 
receive an email containing a share folder with all manuals for the robot. Then, they 
must reply to the email, sending the certificates included at the end of the manuals, 
which attest to their completion of the required study. The manager can choose to 
either print these documents or save them in a server folder. This option helps 
Politecnico optimize paper consumption and reduce waste. 

 

Below is a flow chart of this specific process. 
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Figure 24 - Process Flow Chart of the new management system. 
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As shown in the flow chart, the manager’s presence is not required at the beginning of 
the process, only to check if the user has already been verified at the main entrance of 
the DIGEP Lab. This verification can be done remotely since the manager will receive 
an email notification providing an aGirmative or negative response, without needing to 
come to the lab. Since all data are reported and saved in a OneDrive Excel file, the 
manager only needs an electronic device. 

Once the user sends to the manager an email with all the certificates, the manager 
must validate all documents. After validation, an automatic email will be sent to the 
user, inviting him to a share Teams calendar where he has to book a day and a time slot 
available for the robot request.  
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Figure 25 - Process Flow Chart of the previous management system. 
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The logic beyond the process 
 

The process for entering the Mind4Lab laboratory has been streamlined using Power 
Automate, similar to the general entrance process. 

This system integrates OneDrive, Microsoft Excel, OGice365, Microsoft Forms, 
Outlook, and Microsoft Teams to create an eGicient workflow. 

Initially, a Microsoft Forms module was created to ask laboratory users a few key 
questions, such as the referent professor’s email, department, confirmation of the 
safety course, use of any Personal Protective Equipment (DPI-PPE), and which robot 
will be used. 

A screenshot of the module has been shown on the previous pages.  

 

Once the user submits the form, Power Automate saves the data into an already 
created Excel file called “Mind4Lab laboratory” on OneDrive. The following screenshot 
illustrates the Excel file’s layout. It is easy to understand, manage, and modify without 
any issues for the owner.  

 

 

 
Figure 26 - Excel file illustrating data saved from the Forms fig.16. 

 

 

While the data is being written into the file, the user receives the following email 
explaining the steps he must follow in order to enter the lab.  
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Figure 27 - E-mail received to the user after submission of QR Code fig.16. 

 

 

The user needs to study the manuals in the folder shared via the email link and 
complete a certification that proves his studies. Inside the folder, there is a “Readme” 
document with instructions on how to navigate the folder, the order of manual, and 
other useful information. After studying manuals, the user must reply to the email with 
the certificates. 

Once the Mind4Lab manager receives all the documents, he has to verify and confirm 
the validity using a specific QR Code, as shown in the previous pages. 

After submission, the user receives the following email inviting him to join the Teams 
calendar group in order to book a time slot for the respective robot station. 
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Figure 28 - E-mail received by the user after the confirm through QR code fig.18. 
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Figure 29 - E-mail received by the user in meanwhile of fig.28. 

A screenshot of Teams calendar interface is provided once the user joins.  

 
Figure 30 - Teams Calendar after joining through e-mail invitation fig.29. 
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Meanwhile, the Excel file is updated in real-time to reflect the user’s confirmation 
status, as shown in the following picture. 

 

 
Figure 31 - Excel file updated after validation QR code fig.18. 

 

 

As explained before, once the user is able to enter into Mind4Lab he can start using the 
robot station booked and the total time spent on that station is reported into the file 
excel as shown in the picture blow. 

 

 
Figure 32 - Excel file updated after having user a robot station by the user, see column "Tempo totale". 

 

 

A specific sheet that monitors all the robot station used has been created. There is 
illustrated for each ROBOT the number of people that used it, the number of times 
used, and the total time used.  

While into the histogram graph has been reported the total time used for each robot. It 
is easier to have the whole picture of the time spent, it is possible to rank the robot from 
the most to the less used. 
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Figure 33 - Excel file sheet Robots illustrating the usage for each robot station. 

 

 

This chapter demonstrates the overview of all saved data and processes. The file 
tracking the data is easy to understand and manage, and the owner can modify it like 
any normal Excel file. The only crucial data that should not be changed is the student’s 
ID entrance, which is a progressive number indicating the response ID of the Forms 
module. 

It is recommended to do not change, modify, columns of the Excel file since Power 
automate read the table. 

 

 

Since all data are transferred using Power Automate, which generates the workflow, 
screenshots have been provided to illustrate the logic behind the process.  

The first picture illustrates the flow connecting the initial QR code for entrance, the 
email system, and Excel file in order to keep track of users. It also connects to the 
general entrance Excel file to verify if the user has already been registered by the 
general entrance manager of DIGEP labs. 
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Currently, there are some issues with the process. Once the flow is generated, the 
general Excel file does not update for future entries. As a result, the Mind4Lab manager 
has to manually check new users comparing the two Excel files. 

 

 

 
Figure 34 - Power Automate flow related to QR Code fig.16. 

 

 

 

The picture below is an extract of the previous one. It represents the “Get a row 1” and 
“Condition” used to verify if the last user entered into the Lab was already verified by 
the general entrance DIGEP labs. 

The actual flow is reported into the appendix. 
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Figure 35 - Power Automate condition of the previous fig.34. 

 

 

While the next picture explains the logic for the second QR code used to confirm the 
validity of documents and invite the user to join Microsoft Teams calendar. 
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Figure 36 - Power Automate flow related to the QR Code fig.18. 

 

The following two pictures illustrate the logic flow for tracking the use of each robot.  

 

The first one represents the start of use, adding a new row into the Excel file. 

 
Figure 37 - Power Automate flow related to the QR code fig.20. 
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This second one illustrates the logic to update the specific user’s row in the Excel file, 
recording the finish time to calculate the total time spent on that robot. 

 

 
Figure 38 - Power Automate flow related to the QR code fig.22. 
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Improvement proposals 
 

Afterwards developing the new management system, a critical analysis has been done. 
All systems can be always updated, optimized since the technology move forwards 
each year, even more quick. 

I analyzed the process and I found critical aspect.  

The first one is about the QR code Flow, and the other is an optimization of tracking the 
energy consumption and the usage of each machinery. 

 

Flow QR-Code 
 

The first crucial improvements are related to the security of the QR code Flow.  

It is necessary to create a strictly flow of Form module, or other modules, that allow 
the use to scan a QR code only if he has already succeeded the previous one. 

At the moment there are no limits on the Forms modules, everyone is allowed to scan 
all QR code, excepted the one to verify certifications that are restricted to the 
manager’s email. 

After the creation of a specific flow of QR codes, only a one-way flow, the consecutive 
improvement could be a creation of QR codes connected directly to the machinery. 
Once the user scan the Start use robot, the machinery will turn on automatically. The 
same for the end use of it. 

This implementation is very important for the labs since it would consolidate the 
security of the usage of each robot and keeping track of the exact user of it. 
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Programmable Logic Controller – PLC 
 

The second improvement proposal is related to the exact energy consumption of the 
machineries. 

Programmable Logic Controller, known as PLC, is an industrial computer adapted for 
controlling and monitoring the manufacturing processes, they are used for automation 
control.  

Since automation control refers also to industries 4.0, they are considered as a 
fundamental part for the transaction into next generation industries and the 
government allows the buyer to a discount of the product as a reduction of taxes spent 
at the end of the working year. 

Nowadays there are such as variety of PLC that the user can choose the one that fits 
his interests. Each PLC has its own language to customize a software for specific 
needs. 

The Programmable Logic Controller connects diGerent types of sensors of machineries 
to a software that elaborates those input into output and it will send those data to a 
computer with a monitor that allows the user to understand the output, viewing data. 

For example, if energy consumption sensors are connected to all machinery, then the 
plc will analyze the data received and once the user wants to read the output, the 
software will show the exact energy consumption for each machinery in the monitor. 

This improvement allows managers to have the specific consumption for each 
machinery and save them into a server giving the possibility to make a quantitative 
analysis at the end of a period of interest. 
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Figure 39 - Possible solutions using PLC connecting all robots and displaying data in the monitor. 

 

 

 

The image above represents a possible solution using a Programmable Logic 
Controller. Each robot is connected to the PLC which elaborates the input received and 
it will send the data via wireless or cable. Those will be read by the final user through a 
monitor. 
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A possible electric scheme is reported in the following picture. Is a draft copy that 
illustrates the facility of connecting a robot to a PLC which displays the data output in 
a monitor.  

 

 

 

 

 
Figure 40 - Example of how to connect a PLC to the wall outlet of the robot. 
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Conclusions 
 

I started my thesis by analyzing the existing process developed in the Workshop and 
with a deep focus on Lean Service, I optimized the flow process changing it and I 
extended it into Mind4Lab.  

This laboratory was my focus because the manager requested a management system 
that satisfied all the requirements. 

The thesis succeeded on it and at the end I found out some next solution for critical 
point analyzed. 

While I was developing the process flow some professors and other laboratories 
managers were really interested on it, congratulating me and they asked me how it 
works. This feedback and the focus on Lean Service gave me the idea to develop 
standardized instructions creating a manual of the process. 

This manual has the scope to help managers to extend my process to their own 
laboratory. 

The process flow created optimize and track the user’s data and reduce the wasting 
time for the managers. 

Lean means eGective and streamlined processes understanding which activities add 
values to for the customer, eliminating waste. This was the aim of the thesis. 
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Appendix 
The following appendix provides manual instructions for laboratory managers to 
expand the new management system. Pay attention to the picture below to understand 
the management system developed for this thesis. 

 

First, the managers need to create a Microsoft OGice account with Politecnico 
credentials, if they haven’t already done it. 

After that, log in to OneDrive and create an Excel file. Insert a Table and add as many 
columns as needed, naming them with titles that represent the data. Then, go to “Table 
Design” and name the table as you prefer. 

The Excel file, table name, and columns titles will be connected to Power Automate. 
After naming them, do not make any changes, as this will disrupt the automated flow. 

The second step before opening Power automate is to create a Microsoft Forms with 
all questions required to collect data, which will be saved in each row of the Excel table, 
specifying the columns. 

The following pictures illustrates the creation of a Form module related to the Entrance 
to Mind4Lab. 
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Before sharing, make sure that it will be available to Politecnico users. To limit access, 
click the three dots in the top right corner of the screen (as showed), and choose the 
option “only Politecnico users”. After that, click the “raccogli risposte” or “collect 
responses” button to share the module. 
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Do not select “una risposta per persona”. 

 

The share button will show you diGerent option to share the module, the one I have 
used is QR Code. 

 

Click the “scarica” or “download” button and print it, then display the QR code in the 
preferred location in the lab. 

After creating a Microsoft Form and an Excel file, you can start using the Power 
Automate application. 
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The following pictures illustrate the diGerent pages of excel file related to Mind4lab, 
each table and column has been named to be used by Power Automate. 

 

 

This is the general sheet named generic and the table is named “Generic”. Remember 
the table name. 

 

 

 

This is the sheet related to the specific robot station Dual Arm, and the table name is 
“MobileRobotArm”. In the table records the laboratory students’IDs and their personal 
ID, tracking the start and end time and calculating the total time in the last column. 

 

 

 

The picture above illustrates the table named “Postazioni”, which contains, for each 
robot station, the specific folder link in OneDrive. 
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As explained in the previous chapter, this table has been created to calculate the total 
time used for each robot station, and the results are extrapolated into the histogram 
chart. 

 

Now it is possible to start using Power automate. Go to the website 
www.powerautomate.com and log in with your Politecnico Microsoft credentials. 

The following picture illustrates the home page. 

 

 

 



 
 

54 

To start creating a new flow, click the “My Flows” button as shown below. 

 

 

On this page, you can see your current flows and create a new one. Click the “New 
Flow” button, then select “Automated cloud flow”, as illustrated in the following 
picture. 

 

After that, a script will appear. Name the flow as you prefer and select the trigger option 
“When a new response is submitted” from Microsoft Forms. Then, start creating the 
actual flow. 
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Select the form from which you want to collect data from the drop-down menu. 

 

Click the “+” symbol and choose “Add an Action”. 

 

DiGerent applications will appear on the left, and you have to choose the application 
that you want to use in your logic idea for the creating flow. In our case, select Microsoft 
Forms since we need to extract data from the module. 

 

Click the “Get response details” button. 
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Select the form from which you want to collect data from the drop-down menu. Click 
on the field labeled “Response id”, and a blue lightning will appear. Click on it to open 
a drop-down menu and select the option “Response id”. 

Again, press the “+” symbol to add a new action and select the OGice365. 

 

Click on “Get user profile (V2). 
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Click on the field labeled “User (UPN)”, and a blue lightning icon will appear. Click on 
it to open a drop-down menu and select the option “Responders’ Email”. This 
application extracts some personal information using the responders’ email, as all 
Politecnico users have an oGice365 account. This action allows for the removal of 
personal data questions from the module. 

Again, press the “+” symbol to add a new action and select the Excel for Business app. 

 

Choose the option “Add a row into a table”. 
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Complete all the field labels. The first three labels are always “OneDrive for Business”, 
“OneDrive”, and the file name “LabortorioMind4Lab”, which is our file created at the 
beginning. For the Table field, you need to select the table that pertains to this specific 
flow; in this case, it is “Generic” table. 

Then click the “Show all” button, which will display all the columns of the table. Now, 
you are going to fill each of them using the blue lightning icon that simplifies the data 
selection. For the columns related to the forms’ answers, the selection is 
straightforward.  Regarding the personal data extracted by OGice365, choose “Given 
Name” for the name, “Surname” for the last name and “Nickname” for StudentID-
matricola. 

Again, press the “+” symbol to add a new action, select the Excel for Business app and 
choose the option “Get a row”. 
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Fill in the first three labels as before, then select “Postazioni” for Table, “Postazione 
Robot” for Key columns, and “Quale robot userai? | Which robot station are you going 
to use?” for Key value. 

This action searches through the column “Postazione Robot” in the table “Postazioni” 
for the specific robot station answered by the user. In this table, there are two 
columns: one related to the robot station and the second one filled with OneDrive 
folder links. 

Again, press the “+” symbol to add a new parallel action, select the OGice 365 Outlook 
app and choose the option “Send an email (V2)”. 
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Fill the first label using the lightning icon and select the option “Responders’ email” 
since it is the email address to which the email will be sent. Then name the Subject as 
you prefer and write the email that will be received by the users. 

  

You can customize the email body by using the lightning icon and selecting the data 
collected in the previous steps. 

Again, press the “+” symbol to add a new action, select the Notifications app and 
choose the option “Send me an email notification”. 
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Fill the labels as you prefer and customize the Body as you did for the email body 
illustrated in the previous step. 

Once you have finished creating the flow, save it and run the test. 

 

Then click on the “Manually” button to test the flow by scanning the QR code. 

The Entrance to Mind4Lab flow has been created successfully.  

Now you need to create the second flow related to the verification of the documents 
after the user enters the lab. 

 



 
 

62 

Repeat the first passage of the flow, create a new flow and choose the trigger option 
“When a new response is submitted” from Microsoft Forms. 

 

Select the form from which you want to collect data from the drop-down menu. 

Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then 
“Get response details” button. 

 

Select the form from which you want to collect data from the drop-down menu. Click 
on the field labeled “Response id”, and a blue lightning will appear. Click on it to open 
a drop-down menu and select the option “Response id”. 

Again, press the “+” symbol to add a new action, select the Excel for Business app and 
choose the option “Update a row”. 

 

Fill all the labels, and for the Key value use the blue lightning icon, which guides you on 
what to insert. For this example, choose “ID Cliente”.  
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Again, press the “+” symbol to add a new action, select the Excel for Business app and 
choose the option “Get a row”. 

 

Fill in all labels. For this example, under the Key Column label, it should say 
“Postazione Robot”, and under the Key Value label, it should say “Postazione robot”. 

Click the “+” symbol and choose “Add an Action”. Click on Control app then 
“Condition” button. 
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For the condition, select the operator “AND” and in the new item, choose “Confermo” 
using the blue lightning icon. Then, select “is equal to” and type “YES” in the last label, 
as shown in the picture. 

 

Under the True condition, add an action and choose Microsoft Teams app. Then select 
the option “Add a member to a team”. Fill in the labels as shown in the following picture: 
choose “Email personale” for User and choose the teams LAB_MIND4LAB from the 
drop-down menu. 
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Add another action below the previous one and select the OGice 365 Outlook app, 
choosing the option “Send an email (V2)”. 

 

Fill in all labels as you have done in the previous flow. 

Then, under the False condition, add an action by selecting the OGice 365 Outlook app, 
and then choose the option “Send an email (V2)”. 

 

Compile the email as the previous flow. 

Once you have finished, remember to save the flow and test it. 

After this flow, the user is able to come to Mind4Lab and start using the booked robot 
station.  
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Now you need to create a new flow that keeps track of the usage of the robot station. 

Again, repeat the first passage of the flow, create a new flow and choose the trigger 
option “When a new response is submitted” from Microsoft Forms. 

 

Select the form from which you want to collect data from the drop-down menu, in this 
case the one related to the start usage of Dual Arm Robot station. 

Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then 
“Get response details” button. 

 

Select the same form from which you want to collect data from the drop-down menu. 
Click on the field labeled “Response id”, and a blue lightning will appear. Click on it to 
open a drop-down menu and select the option “Response id”. 

Again, press the “+” symbol to add a new action, select the OGice 365 app and choose 
the option “Get user profile (V2)”. 
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Fill in the label User using the blue lightning icon and selecting responder’s email from 
Microsoft Forms. 

Add the next action selecting Excel for Business and choose the option “Add a row into 
a table”. 

 

Complete the labels as in the previous flow and select the table named 
“MobileRobotArm” related to the specific robot station. 

For the other fields, remember to use the blue lightning icon to facilitate the 
compilation. 

At the end of the flow, save it and run a manual test. 

The flow just created saves the user and the starting time, which is equal to the 
submission time of the module, into the table of the specific robot. 

Now, you have to create the flow that keeps track of the end time of the robot usage. 

Repeat the first passage of the flow, create a new flow and choose the trigger option 
“When a new response is submitted” from Microsoft Forms. 

 

Select the form from which you want to collect data from the drop-down menu, in this 
case the one related to the start usage of Dual Arm Robot station. 
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Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then 
“Get response details” button. 

 

Select the same form from which you want to collect data from the drop-down menu. 
Click on the field labeled “Response id”, and a blue lightning will appear. Click on it to 
open a drop-down menu and select the option “Response id”. 

Again, press the “+” symbol to add a new action, select the Excel for Business app and 
choose the option “List rows present in a table”. 

 

Fill the labels and select the table related to the robot station, which is the 
“MobileRobotArm” table. 

Click the “+” symbol and choose “Add an Action”. Click on Control app then “Apply to 
each” button. 
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Complete the label by selecting the body value using the blue lightening icon. 

Again, press the “+” symbol to add a new action, select the Control app and choose 
the option “Condition”. 

For the condition, select the operator “AND” and in the new item, choose “ID student” 
using the blue lightning icon. Select “is equal to” and then choose the “ID mind4lab 
student” option from the Forms responses, see the picture below. 

Therefore, create a second item and choose “Ora fine” selecting then is equal to and 
choose the option “Responder’s email”. This last option is the one that you have used 
to fill the Excel file in the previous flow when the user starts using the Robot. 
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Under the True condition, add an action and choose Excel for Business. Then select 
the option “Update a row”. Fill in the labels as shown in the following picture: type “Ora 
fine” for Key Column and choose “Responder’s email” for Key value.  

In the advance parameters select Ora fine and choose “Submission time” using the 
blue lightning icon. 

 

Remember to save and run a manual test. 

 

The flow related to Mind4Lab has finished successfully. 
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Now, let’s look at the management system used for the general entrance to Digep Labs. 

For the new system flow, the computer of the responsible person for the general 
entrance of the DIGEP lab was used. 

First of all, the responsible manager has to create an Excel file on OneDrive as the one 
illustrated below. 

 

You need to name all columns to properly save the data you want to track during the 
flow. 

After that, the manager has to create a Microsoft Forms module which will be used to 
collect data. The one used for this system is illustrated below. 
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This Forms is used by the users who will come to one of the proposed laboratories. 

The following module is used by the manager to confirm the documents received. 

 

As with the form created for Mind4Lab, remember to limit access to Politecnico users 
only. 
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Now the manager is ready to start creating the flow using Power Automate. Follow the 
steps from the previous flow. 

Again, start by creating a new flow and choose the trigger option “When a new 
response is submitted” from Microsoft Forms. 

 

Select the form from which you want to collect data from the drop-down menu, in this 
case it is called “Ingresso Laboratori Digep”. 

Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then 
“Get response details” button. 

 

Select the same form from which you want to collect data from the drop-down menu. 
Click on the field labeled “Response id”, and a blue lightning will appear. Click on it to 
open a drop-down menu and select the option “Response id”. 

Again, press the “+” symbol to add a new action, select the OGice 365 app and choose 
the option “Recupera profile utente (V2)”. 
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Select “Responder’s email” for Utente (UPN). 

Click the “+” symbol and choose “Add an Action”. Click on Excel for Business app then 
“Aggiungi una riga in una tabella” button. 

 

Fill all the labels as shown in the picture above. Remember to use the blue lightning 
icon, which facilitates completion of each field. 

Select the Excel file created earlier and the correct table; in this example, they are the 
“Ingresso Generale Laboratori Digep” file and the “Ingressogen” table. 
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Again, press the “+” symbol to add a new action, select the Outlook email app and 
choose the option “Invia un messaggio di posta elettronica (V2)”. 

 

Fill all fields as in the previous flow and customize the email body as desired. 

Once you have finished setting up the flow, save it and perform a manual test. 

Now, the final flow remains related to the manager confirming receipt of the 
documents. 

Again, start by creating a new flow and choose the trigger option “When a new 
response is submitted” from Microsoft Forms. 

 

Select the form from which you want to collect data from the drop-down menu, in this 
case it is called “Verifica moduli sicurezza”. 

Click the “+” symbol and choose “Add an Action”. Click on Microsoft Forms app then 
“Get response details” button. 
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Select the same form from which you want to collect data from the drop-down menu. 
Click on the field labeled “Response id”, and a blue lightning will appear. Click on it to 
open a drop-down menu and select the option “Response id”. 

Again, press the “+” symbol to add a new action, select the Control app and choose 
the option “Condition”. 

 

For the condition, select the operator “AND” and in the new item, choose “Confermo 
moduli” using the blue lightning icon. Then, select “is equal to” and type “YES” in the 
last label, as shown in the picture. 

Under the True condition, add an action and choose Excel for Business. Then select 
the option “Aggiungi una riga”. Fill in the labels as shown in the following picture: type 
“Id” for Key Column and choose “Id student entrance” for Key value.  

In the advance parameters select Confermo/Confirm and choose “Confermo” by 
Microsoft Forms using the blue lightning icon, as show in the picture below. 
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Click the “+” symbol and choose “Add an Action”. Click on Excel for Business app then 
“Recupera una riga” button. 

 

Fill all labels as you in the picture. 

Choose “Id” for Key columns and “Id student entrance” for key value. 

Click again the “+” symbol and choose “Add an Action”. Click on Outlook e-mail app 
then “Invia un messaggio di posta elettronica (V2)” button. 
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Fill all fields as in the previous flow and customize the email body as desired. 

Once you have finished setting up the flow, save it and perform a manual test. 

 

The management system used for this thesis has been successfully completed. 
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