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Electric Vehicle for Mobility of Disabled People 

 
Nowadays there is an increasing request of autonomous mobility to be offered to impaired users. This demand is of 
particular importance especially in connection with some specific environment as those connected with malls, airports 
and in general large closed public space. There are a lot of efforts in the direction to offer appropriate means of mobility 
to the users but still some points are open to innovative solutions. One of the major issues to be taken under analysis 
is connected with the circumstance that disability is a very broad term including many forms of that. Often, vehicles 
are designed to target a specific kind of disability so that they are usable only from a specific group of persons. Another 
crucial aspect to be taken into account is connected to the minimization of the phases of relocation from the owned 
vehicle (e.g. wheelchair) the autonomous one. In this study an electric vehicle, specifically designed for indoor 
mobility, in airports will be presented. The vehicle is designed to be directly accessible by users on wheelchair without 
any third party assistance; moreover the vehicle is designed to be equipped with an autonomous guidance system that 
allow to guide the users in the main areas of interest of the airport along the entire time of permanence. A particular 
emphasis is given to structural design and material analysis in order to enhance autonomous capability of the vehicles 
by weight optimization and to reduce the environmental impact of the production. 
 
Keywords 
Sustainable mobility, Autonomous Guidance, Bio-based composite, Improved User Experience, Industrial Design 
 
1. Introduction:  
Autonomous vehicles appear to be the future of urban mobility. Many car manufacturers, in fact, are gearing up to be 
able to guarantee this service in the near future, already selling vehicles with this function. What sounded like science 
fiction a few years ago is now becoming a reality. The term "autonomous vehicle" means a vehicle which has the 
ability to take the place of the driver in some way. Replacement can be made for simpler tasks, such as maintaining a 
constant speed via cruise control, to more complex ones, such as driver-independent driving, which allows the car to 
turn and brake on its own. We are moving towards the full debut - scheduled for 2030 - of self-driving cars. Technology 
improves, for this reason digital transformation also involves mobility: intelligent mobility will generate immense 
advantages in terms of road safety and reduction of pollution. The research field of mobility of users with reduced 
mobility is an area of experimentation that over the years is becoming more and more object of study. It is interesting 
to note how the electric wheelchairs were designed, systems to be integrated with normal wheelchairs to make them 
electric and much more. However, it should be considered that state electric mobility does not take this class of 
wheelchair into account, except in rare projects. The autonomy of users with reduced mobility is one of the aspects 
that the technological revolution should take on. In cities there are no car sharing for people in wheelchairs, there are 
places such as confined spaces such as shopping malls, ports, airports and university campuses that allow disabled 
people to move independently and safely (Figure 1). 

 

Figure 1.  Models of assistance to the disabled 
 

It may apparently seem not a primary necessity but instead for wheelchair users, autonomy is synonymous of freedom, 
equality and social integration. The field of the present research is the autonomous electric mobility in confined 
environments, in particular in the airports, for users with any type of disability in wheelchairs. It was decided to deepen 
this research area, in line with the User Centered Design methodology which provides for a design starting from a 
need of end users, identified through interviews, surveys and observations. In fact, this research begins with numerous 
interviews submitted to users with reduced mobility at the Karol Wojtyla airport in Bari which showed the need and 
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the desire to have greater autonomy within their stay at the airports, without being forced to share their experience. 
with a family member or with the airport service. It was of fundamental importance to understand how 91% of users 
interviewed would like a more autonomous experience and 75% of these do not have their own electric wheelchair 
but need someone to help them to push it. In fact, the presence of an assistance service within Italian and non-Italian 
airports is guaranteed by law, which provides for the accompaniment of the disabled user throughout their stay. 
 
The study of this service was carried out in the Puglia airports and in particular at Bari airport: the service provides 
for an online booking of the service, once the user arrives on site, he goes to a room where the assistant will take him 
to the boarding gate. It is therefore difficult to move independently within the airport, especially in the case of very 
large airports. Nowadays, it is a key issue the theme of social inclusion, where by inclusion we also mean giving the 
same opportunities to everyone. Why does not use new technologies to improve the well-being of users with 
disabilities? The first studies were carried out in order to create wheelchairs made available by airlines or airports that 
allow the user to move effortlessly, which are currently being tested or used for the first time. We can mention the two 
models of electric wheelchairs produced by the Japanese technology WHILL and WHILL NEXT (Figure 2) tested in 
the airports of Haneda, Narita, Winnipeg Richardson and at JFK in New York which are equipped with anti-collision 
technology and sensors for obstacles. They allow you to set your destination inside the airport using your smartphone. 
The vehicle navigates safely moving without assistance and taking care of customers from check-in directly to the 
boarding gate. After, the wheelchair returns autonomosly to the base. 

 
Figure 2.  WHILL NEXT 

 
Another important case study on the market that involves a collaboration between a wheelchair equipped with 
autonomous driving and the human driver is Doog's Garoo (Figure 3). Each Garoo can carry one passenger and, using 
the “Follow-Me” technology, 3 Garoos can follow the operator in single file. Garoo allows airport staff to guide 
passengers to the boarding gate. Singapore Airport Terminal Service (SATS) has introduced dozens of Garoos since 
the first half of 2019 at Changi International Airport, which have been developed by the company's Singapore branch 
and have been highly awarded worldwide. SATS also received the Best Handler-Airline Innovation Award at the 
Pride of Ground Handling Awards 2019 for its innovation in airport services using Garoo. 
 

 
 

Figure 3.  Doog’s Garoo 
In both cases the grade of autonomy of the user of the airport, even if both of them has improved a certain degree of 
assistance. Moving the user from his or her wheelchair to an electric one requires human help, even more so in the 
case of Doog's Garoo, where the assistant drives the wheelchairs. Furthermore, in the latter case mentioned, the user 
may be affected by multiple forms of disability since he is not the one driving the vehicle, but continues to be not 
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autonomous. As for WHILL or WHILL NEXT, there is more autonomy but a smaller range of the type of users who 
can use it. In WHILL the user has to drive the wheelchair, and this excludes users who cannot use their upper limbs 
or with visual impairments. In WHILL NEXT, driving is totally autonomous but the destination is set via smartphone: 
users who are not able to use a smartphone, cannot use the service. The state of the art therefore outlines the presence 
unexplored investigation window that would allow the creation and study of vehicles that can be used in total 
autonomy by any type of user, without necessarily being accompanied by someone, improving well-being of the user. 

2. Project requirements
The idea of SIS arises from the desire to create a vehicle and related service that can be used in confined environments 
such as an airport, which allows it to be used in total autonomy by a very heterogeneous class of users. SIS is therefore 
conceived as an autonomous vehicle with voice control that allows users with many forms of disabilities to move 
around the airport autonomously and safely. This service needs for the presence of delimited car parks and vehicle 
collection stations, in addition to the privileged route that the vehicle follows inside the airport. Using the phone app, 
the user can easily reach the vehicle dedicated parking area and use it in complete autonomy. SIS is designed to be 
used by users with different types of disabilities thanks to the voice command and touch screen technologies, 
accessible directly with their own wheelchair. The stay at the airport, thanks to SIS, becomes more autonomous, 
comfortable and safe. SIS is structurally configured as a vehicle suitable for the autonomous transport of people with 
disabilities and reduced mobility. Figure 4 shows SIS is presented as autonomously accessible through a simple system 
and having a body that acts as a protection from the external environment.  

The autonomous driving system installed must be able to detect obstacles, follow specific routes and it could be used 
via voice command or mobile technological devices such as tablets or smartphones. SIS must be connected in all its 
parts to the technology of autonomous driving, from the driving wheels to the ramp, to allow accessibility to the largest 
class of users. The vehicle sizing process aims to take into account the ergonomic measures of a standard wheelchair 
user, evaluating all dimensions for optimal use. It is very important to reach the goal of making a battery able to 
operate at least all day long, considering the maximum parking times inside an airport. The careful eye on 
sustainability has been placed in the analysis and choice of materials: the main aim of SIS is to be composed as much 
as possible of recycled or natural materials. The SIS project also takes into account not only the design of the vehicle 
itself, but also the entire service that a possible airport would make available. It is therefore necessary takes into 
account the entire user experience, ensuring its consistency and functionality. The goal is also to design an app, and 
to imagine the process of production and transport of the goods. 

Figure 4.  concept of SIS 

3. Design of the electric autonomous system:
SIS has a rear ramp that allows the user to enter the vehicle and which acts also as a protection element at the back of 
the vehicle during movement. Furthermore, the vehicle is composed of an open structure entirely covered with a mat, 
while the external part is a light and hollow structure that guarantees protection to the user, but not safe enough for 
non-confined environments. The technological part of this vehicle is fundamental, characterized by the presence of 
the front wheel system connected directly to the autonomous driving system, and by the possibility of using the vehicle 
through an application available on a tablet or a smartphone. Safety is enhanced by the possibility of a seat belt inside 
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the vehicle. The ramp is also connected to the voice command so it technological apparatus and therefore can be 
opened and closed without any effort. (Figure 5) 
 

 
Figure 5.  SIS sized 

 
3.1 Technologies 
There are many technologies present in SIS are many. We mention the technology chosen for the front drive wheels, 
called REECORNER ™ which encloses the vehicle's critical components in a single compact module positioned 
between the frame and the wheel. It includes steering, braking, suspension, powertrain and control, emboded in a 
completely flat platform. This results in the absence of a rotation axis and a lower center of gravity of the vehicle 
which guarantees a better ramp length. This technology is directly linked to the autonomous driving system. 
Furthermore, SIS is equipped with a ramp system inspired by the iMOBILITY system that allows you to get on and 
off thanks to a rotation system of the ramp itself. This is connected to the battery which allows it to function. 
Everything is linked to the entire autonomous driving system thanks to voice control.  
 
The autonomous driving system, references to the SAE levels. When we talk about SAE autonomous driving levels, 
we mean the levels set by the Society of Automotive Engineers, which has classified five classes of functionality with 
which we can distinguish the automated operations that a vehicle is able to perform up to cars without driver. The 
levels of self-driving cars fall within the regulatory framework that requires the issuance of a series of specific 
authorizations for the tests of self-driving cars on public roads. In the case in question, a level 4 is assumed: this level 
can be defined when it is required a high level of automation. In the city, on the motorway or in a confined 
environment, the self-driving vehicle is able to understand and monitor the external environment. The heart of the 
system is a large number of series of sensors including cameras, Lidar systems and on-board computers capable of 
processing a large number of data to obtain driving instructions. In this system, the driver is always able to stop the 
vehicle in case of need.  
 
3.2 Materials 
A key role played eco-sustainability which allowed us to carry out a study on new innovative materials in the literature 
in the automotive field. The characteristics of the materials have been obtained from the experimental study by K. 
Oksman, M.Srifvars and J-F Selin called “Reinforcement of natural fibers in composite of polylactic acid (PLA)”. 
The material is totally eco-sustainable and the study reveals interesting mechanical properties of the material. This 
material has 40% flax fiber and 60% PLA. Having these a density equal to 1.5 g / cm3 and 1.26 g / cm3 respectively, 
a weighted average was carried out to obtain the density of the composite. The characteristics of the material are 
indicated in Table 1. 

Table 1.  characteristics of the PLA and flax fiber material 
 

Density (g/cm3) 1.36 
Tensile stress (MPa) 50 
Tensile modulus (GPa) 7.3 
Poisson’s ratio (Gpa) 0.35 

 
The characteristics of the material do not reach the performance of the new materials used in the sector such as carbon 
fiber or glass fiber, but it is believed that they can be a good compromise with eco-sustainability. This is in fact a 
totally natural polymer. 
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The other material chosen is a bioplastic, which is also totally eco-sustainable. This is applied in place of the common 
gum. I'm green ™ EVA is a range of bio-based plastics that combine flexibility, lightness and strength. The main 
applications of this bio-based plastic are footwear, toys, sports items, mats and foams in general. EVA stands for 
"Ethylene Vinyl Acetate", a plastic made from the combination of ethylene and vinyl acetate. With this elastomeric 
polymer it is possible to make products similar to rubber, in terms of softness and flexibility. At the end of its life 
cycle, I'm green ™ EVA can be recycled and reused. Figure 6 shows the arrangement of the materials on the vehicle. 

Figure 6.  Materials present in the vehicle 

After the choice of materials, the total weight of SIS was exitimated, useful for the subsequent structural analysis. 
Using the formula m = d * V (mass = density * volume), it was attributed to the outer part (PLA + linen fiber) 66 kg, 
to the frame with a thickness of 5 mm (PLA + linen fiber) 17 kg, to the wheels (Rubber and metal) including 
technology 40 kg, to the mat (Bioplastic) 10 kg, to the tablet 0.3 kg, to the QR CODE scanner 0.092 kg and to the 
safety belt 1.5 kg. For a total of about 154.5 kg. 

3.3 Structural analysis 
The structural verification was carried out through the FEA analysis. The software used is ANSYS with student 
license. The most critical parts have been considered and checked: frame and ramp. The chassis is the part of the 
vehicle most subject to possible deformations and stresses. For this reason, the composite material chosen PLA + linen 
fiber was tested with a thickness of 5 mm subject to a homogeneous force directed downwards of 120 kg. The 
equivalent stress was then analyzed as a result of 1.5 MPa <50 MPa (modulus of rupture), and the total deformation 
resulting in a maximum of 0.38 mm in the center of the chassis talaio (<1 mm) The results are shown below in Figures 
7 and 8. 

Figure 7.  equivalent stress – frame 
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Figure 8.  total deformation – frame 

Another element of the tested structure is the ramp, which has a thickness ranging from 2 cm to a minimum of 0.76 
cm. This structure has been schematized and analyzed while it is open and stressed by a force of 120 kg directed
downwards and arranged along the entire surface. The material taken into consideration is always PLA + linen fiber.
It was verified that the maximum stress is recorded at the center of the ramp of 0.13 MPa <50 Mpa and the maximum
total deformation of 0.05 mm <1 mm. Figures 9 and 10 describe the test results.

Figure 9.  equivalent stress - ramp 

Figure 10: total deformation – ramp 

3.4 Battery pack 
Great attention was paid to the autonomy of the vehicle. In fact, the positioning of the battery pack inside the frame 
was investigated (Figure 11), with relative study of the size and type of the battery. After an analysis of the existing 
batteries, we tried to optimize the number of batteries and their dimensions to make the frame as less thick as possible. 
This aspect also made it possible to make the vehicle very accessible, as it is closer to the ground. The whole study 
kept in mind the requirement of at least one day of vehicle autonomy. Of fundamental importance was the online 
configurator of the REECORNER ™ technology which made possible to have data relating to the batteries of different 
configurations of wheeled vehicles amd select the best battery. From these data it was possible to trace the coefficient 
of friction of the wheels, so as to better analyze the battery to be used. The vehicle analyzed had the following 
characteristics: Mass: 350 kg, battery capacity: 10kW / h, range: 378 km, speed: 50 km / h, required vehicle power: 
10 kW. Considering the power = μ * m * g * V 
μ = P / mgV = 10000 W / 350 kg x 9,8 N/kg x 13,9 m/s = 0,2 

After this analysis it was understood that the friction coefficient to be considered is very high. As a result, the required 
battery charge necessarily increases. For this reason a battery with a capacity of 100 Ah was assumed, and 2 batteries 
for a vehicle were considered. The characteristics of SIS are: mass: 255 kg (135 kg vehicle + 120 kg max user), 
autonomy: 12 h, speed: 6 km / h. Since the vehicle power required = μ x * m * g * V = 0.2 x 275.4 kg x 9.8 N / kg x 
1 / 3.6 m / s = 149.9 W, the capacity = 200 Ah and stored power = 12 V x 200 Ah = 2400 Wh, it can be deduced that 
stored power / required vehicle power = 2400 Wh / 149.9 W = 16.01 h 
So two identical 12 V lithium batteries with 100 Ah, with dimensions 15 x 6.5 x 9.5 cm, having a weight of 10 kg and 
a cost of 300 euros, the required autonomy, size and weight are fulfilled. 
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Figure 11.  exploded-view drawing 

3.5 SIS’s service 
The design, as already mentioned, before also took into account the entire service offered by a potential airport that 
decides to use SIS. In fact, this service has been studied and deepened in order to make it really usable. The planned 
service phases are described below. Once you arrive at the airport, you download the SIS app (usable by touch or by 
voice command - figure 12) which will directly locate the airport where the user is located. You immediately scan 
your ticket and the nearest SIS station will indicated on the app, with the possibility of obtaining directions where you 
want to go. 

Figure 12. mobile phone app 

Once in the SIS station, the app will indicate the assigned vehicle number which will open its ramp only when the 
mobile phone is nearby. Once on board, on the tablet (figure 13) it is possible to select the destination: SIS will stop 
autonomously the station closest to the desired point. During the journey, you can change your destination or stop the 
vehicle immediately in case of need. If SIS is left not at the boarding gate, it will remain booked in the name of the 
user, who can leave the vehicle at a station to use the services and then take it back. The movement of SIS is 
hypothesized within specific delimited paths that allow two vehicles to ciculate, giving safety to users with and without 
disabilities. Figures 14 and 15 show SIS during a possible use. 
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Figure 13.  tablet app 
 

 
 

Figure 14: SIS at the airport 
 

 
 

Figure 15.  SIS in Bari airport 
 

4. Conclusion:  
The research area within which SIS operates is that of sustainable electric mobility for users with disabilities having 
particular attention to confined spaces (Figure 16). The design methodology used was the User Centered Design, 
which involves a design aimed at satisfying needs that derive from a survey on the users of the product / service, in 
order to understand its characteristics and real needs. The study was carried out on users attending Bari's Karol Wojtyla 
airport through interviews and focus groups. The design was therefore conducted keeping in mind the results of these 
surveys: different needs for users with different disabilities but a common goal: greater autonomy. SIS is therefore 
configured as an autonomous vehicle for users with reduced mobility available in airport, designed not for a small 
group of users with particular disabilities but for a large group of these, to give them greater autonomy and safety 
during their stay whithin the airport. In fact, SIS is studied in its functional elements such as ergonomics and sizing 
and uses existing technologies such as the level 4 autonomous driving system, voice control, drive wheel technology 
and that of the access ramp. The attention to the technological part continues with the study of the battery connected 
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to a need for autonomy of at least one day, and its correct sizing. The structural analysis took into account the choice 
of materials that are as eco-sustainable as possible such as PLA biocomposite + flax fiber and biogums and 
demonstrated the excellent mechanical properties of these innovative materials. The entire SIS service has been 
designed and involves the creation of delimited routes and vehicle parking stations that can be used at any time, the 
app, as well as the design of the entire user experience that focuses on improving well-being end user. 
Future developments of the project aim at a prototyping and testing phase, with consequent adaptation to various types 
of delimited spaces such as stations, university campuses and shopping centers. A further implementation could be 
the creation of an application in an unconfined environment in the form of car-sharing in cities, but this would require 
a reassessment of the design, materials, basic speed of the vehicle and its range. 

Figure 16: SIS 

References 
ACEA energia, Available: https://www.acea.it/guide/batterie-al-litio, Accessed on December 27, 2021 
AGI, Available: https://www.agi.it/innovazione/sedia_a_rotelle_autonoma_alexa-6504780/news/2019-11-07/, 
Accessed on December 5, 2021 
APEX, Available: https://apex.aero/articles/self-driving-wheelchairs-accessible-air-travel/, Accessed on December 4, 
2021 
Areoporti Di Puglia, Available: http://www.aeroportidipuglia.it/bari/informazioni-generiche, Accessed on December 
3, 2021 
Areoporti Di Puglia, Available:  http://www.aeroportidipuglia.it/bari/servizi-e-disabilita, Accessed on December 3, 
2021 
Areoporti Di Puglia, Available: http://www.aeroportidipuglia.it/bari/accessibilita, Accessed on December 4, 2021 
Auto&Design, Available: https://autodesignmagazine.com/en/2019/10/italdesign-moby-overcomes-the-barriers/, 
Accessed on December 6, 2021 
Del Curto, B. Marano, C and Pedeferri, M.P. Materiali per il design, 2nd, Casa Editrice Ambrosiana, 2015 
Designboom, Available: https://www.designboom.com/technology/studio-rotor-multimobby-04-14-2017/#, 
Accessed on December 7, 2021 
Designboom, Available: https://www.designboom.com/technology/studio-rotor-multimobby-04-14-
2017/#https://www.italdesign.it/italdesigns-moby-is-a-finalist-of-the-toyota-4-million-mobility-unlimited-
challenge/, Accessed on December 7, 2021 
Doog, Available: https://doog-inc.com/en/type-ride/, Accessed on December 5, 2021 
Future travel experience, Available: www.futuretravelexperience.com/2020/03/british-airways-trials-autonomous-
electric-wheelchairs-at-jfk/, Accessed on December 2, 2021 
K. Oksman, M.Srifvars and J-F Selin. Reinforcement of natural fibers in composite of polylactic acid (PLA), 2003
Maggi S, Mobilità sostenibile. Muoversi nel XXI secolo, 1st, Il Mulino, 2020

1387

https://www.acea.it/guide/batterie-al-litio
https://www.agi.it/innovazione/sedia_a_rotelle_autonoma_alexa-6504780/news/2019-11-07/
http://www.aeroportidipuglia.it/bari/informazioni-generiche
https://autodesignmagazine.com/en/2019/10/italdesign-moby-overcomes-the-barriers/
https://www.designboom.com/technology/studio-rotor-multimobby-04-14-2017/
https://doog-inc.com/en/type-ride/
http://www.futuretravelexperience.com/2020/03/british-airways-trials-autonomous-electric-wheelchairs-at-jfk/
http://www.futuretravelexperience.com/2020/03/british-airways-trials-autonomous-electric-wheelchairs-at-jfk/


Proceedings of the 5th European International Conference on Industrial Engineering and Operations Management 
Rome, Italy, July 26-28, 2022 

© IEOM Society International 

MercedesBenz, Available: https://www.mercedes-benz.it/passengercars/mercedes-benz-cars/local-
landing/mbux.html, Accessed on December 8, 2021 
REE, Available: https://ree.auto/press-release/ree-unveils-new-reecorners-and-ev-platforms-designed-to-support-the-
broadest-range-of-commercial-electric-vehicles/ , Accessed on December 14, 2021 
Volvo, Available: https://www.volvocars.com/it-ch/scopri-volvo/lidar, Accesed on December 10, 2021 
Waimo, Available: https://waymo.com/waymo-driver/, Accessed on December 8, 2021 

Biography 
Ilenia Cataldo is an interior, industrial and lighting designer at New Style Arredamenti in Corato. After completing 
the classical studies in the high school, she studied at the Polytechnic of Bari, from 2015 to 2018, obtaining a three-
year degree in Industrial Design developing a thesis in Interior Architecture. There were two experiences of 
extracurricular training, workshops and lessons, in which Ilenia was a speaker:  
07 December 2017  
The italian job, seminar given by: Chiara Volpe, Ilenia Cataldo, Diego Puppinato, Francesco Da Re, Michelangelo 
Lamonaca, EUDI, Univerdidad de Coruña (Ferrol) 
28 May - 2 June 2018  
Workshop Proiectarea de spaţii comune intended timpului liber, Universitatea de Arhitectură și Urbanism “Ion 
Mincu”, București 
In addition to that, during her bachelor's degree, she studied for 6 months at the Universidad de Coruña, in particular 
at the Escuela Universitaria de Diseño Industrial - UDC, located in Ferrol.In 2019 Ilenia undertook a first-level 
master's degree in Interior, Exhibit & Retail Design. 

Fabio Ferrante is currently a student at the Industrial Design faculty of the Polytechnic of Bari in Italy. He also 
studied at the Polytechnic of Bari, from 2017 to 2020, obtaining a three-year degree in Disegno Industriale in 2020, 
elaborating a thesis in the biomedical field aimed at developing an aid for the upper limb for children who approach 
sports that require a handle of a set of practical tools. 

Piera Losciale is currently a master's degree student in Industrial Design at the Polytechnic of Bari. In July 2020 she 
graduated in Disegno Industriale at the Polytechnic of Bari. The three-year thesis was carried out in the field of medical 
design, developing an upper limb aid for children who approach physical activity in the water. 
08-10 October 2021
she participated in the Maker Fair at the gasometer in Rome with the "SwimAble" project of his degree thesis.
28 October 2021
She participated in the finals of the MakeToCare 2021 contest by SANOFI ITALIA, winning first place with the
"SwimAble" project

Paolo Ferrari is a Post-Doc researcher and Adjunct Professor at the Polytechnic of Bari, Italy. Graduated in 
Architecture, he obtained a Ph.D. in Industrial Design at the Department of Engineering and Architecture of the 
University of Trieste. Winner of prestigious design awards, he is among the foremost experts in the design for 
accessibility. Freelance journalist, he writes for various publishers, about technical and naval design issues. 

Giovanni Pappalettera is associate Professor at Politecnico di Bari where he is also lecturer at the Bachelor and 
Master Degree of Industrial Design. His main research interests are connected with material characterization and 
experimental mechanics including optical methods, acoustic emission and residual stress analysis. He is member of 
the PhD committee in Mechanical and Management Engineering at Politecnico di Bari. He is author of more than one 
hundreds paper published in international journals and conference proceedings and is co-inventor of three italian 
patents. He his co-author of two books and member of international associations including the Society of Experimental 
Mechanics and the European Society of Experimental Mechanics.  

1388

https://www.mercedes-benz.it/passengercars/mercedes-benz-cars/local-landing/mbux.html
https://www.mercedes-benz.it/passengercars/mercedes-benz-cars/local-landing/mbux.html
https://www.volvocars.com/it-ch/scopri-volvo/lidar
https://waymo.com/waymo-driver/



