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and traffic safety became the main research focus for automotive industry and public transportation administration. 

The use of wireless communications and information technologies for vehicular applications has a significant 

potential to address these global challenges. For example, a new safety standard proposal to mandate vehicle-to-

vehicle communications for new cars was announced by USA Department of Transportation with the scope of 

stimulating automotive industry to develop communication and information technologies with applications in 

improving vehicle safety and energy efficiency. 
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In an increasingly connected world, cooperation among and between people and devices is key to boost 

innovation, to improve quality of life, and to build a sustainable society. In this context, wireless technologies 

revolutionized the way in which people and devices interact, providing connectivity on the move and enabling novel 

cooperative services with stringent communication requirements. A prominent example of such service is 

Cooperative, Connected and Automated Mobility (CCAM), which has the potential to substantially increase the 

safety and the efficiency of future transportation systems. Recent advances in wireless networking, which are 

delivering increased speed and higher reliability, are opening opportunities for novel CCAM use cases based on real-

time sensor information shared among connected and automated vehicles. Technologies and standards in the IEEE 

802.11 and 5G ecosystems are being developed to address the stringent communication requirements of CCAM 

applications. 

At the same time, modern vehicles integrate hundreds of embedded devices forming complex wired on-board 

networks. Many of these on-board networked systems are successfully fulfilling stringent system and communication 

requirements, such as deterministic and very low end-to-end latency and jitter, zero packet loss due to congestion, 

and tight synchronization between data producer and consumer. These requirements are addressed by ongoing 

standardization efforts, such as the ones developed by the IEEE Time-Sensitive Networking (TSN) task group. 

In this talk we explore the main technologies enabling future CCAM services and applications. In particular, we 

describe the main standards, recent advances, and open challenges of wireless Vehicle-to-Everything (V2X) 

communications and wired intra-vehicle networked systems. We also discuss the main challenges that such isolated 

wired on-board networks face when opportunistically exposed to other similar networked systems via a wireless 

interface in a highly dynamic manner. Finally, we discuss the potentials of mixing TSN wired networks and best-

effort wireless networks for V2X. 
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The development of multifunctional nanosensors based on advanced nanomaterials is in the focus of the scientific 

and engineering community today, as it is one of the largest and fastest growing market segments. Scientific research 
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on heterostructured micro- and nano-materials contributes to the miniaturization and performance improvement of 

existing solid-state sensors and light/image detectors, which are key components of many electronic, optoelectronic, 

safety, and biomedical circuits. Multitasking nanosensors are in high demand for small-sized smart wearable devices 

(e.g., smartphones with environmental, safety, or biomedical sensors) and other applications (from high-capacity 

information storage to biochemical sensing, analysis chemical and biological, etc.) due to reduced power 

consumption and improved performance. The challenges of using the properties of semiconducting oxides for 

practical application will be discussed and strategies for the fabrication, characterization, and integration of 

nanodevices through new technologies will be outlined. The integration and applications of the single nanowire as 

sensing devices and, in particular, as multifunctional nanosensors are in demand too. In addition, the contribution of 

crystalline nanosensor and nanophotonic systems will be highlighted to act as an enabling technology for scientific 

achievements in other research areas. In this talk, nano-heterostructured semiconductor oxides as core nano-building 

blocks for nanodevices, namely our contribution to building a new route to nanodevices through top-down and 

bottom-up approaches to hybrid nanotechnologies will be discussed based on our research and comparison with 

current scientific literature. 

 
 

Mixed Reality Technology in Support of Cultural Heritage 
 

Dorin-Mircea Popovici
1 

1

CERVA, Ovidius University of Constanta, Romania, mircea.popovici@univ-ovidius.ro   
 

 

Facing the challenges that the Covid 19 pandemic imposed on all of us, i.e., maintaining a safe social distance or 

avoiding direct physical contact, we designed and implemented a VR-oriented solution that allows the users to 

experience free navigation and interaction with large and/or small replicas of cultural heritage artifacts, using simple 

hand gestures, with no touch. Chosing a point/artifact of interest, navigating to it and even exploring it, all these are 

possible in the open solution, for groups of tourists that visited the Archaeology Museum from Mangalia, Romania. 
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Owing to their high surface-to-volume ratio, their small size and the high number of intrinsic defects, nanoobjects 

such as nanoparticles exhibit properties that go beyond typical bulk materials. In particular, nanogranular systems 

with nanoparticles as their fundamental building units exhibit electronic and optical properties that differ from their 

atom-assembled counterparts. As such, nanoparticles are promising building units for applications in catalysis, optics 

and functional electronics.  

In the field of sensors, noble metal nanoparticles are readily used to cover surfaces of semiconducting metal oxide 

micro- and  nano-structures, which consequently tailors sensor properties such as sensitivity, selectivity and response 

times. On the other hand, in the context of memristive devices and neuromorphic hardware, noble metal (alloy) 

nanoparticles can be applied to localize and enhance the electrical field and realize highly localized resistive 

switching processes. In addition, such nanoparticles can act as functional building units for self-arranged networks, 

which are poised at the threshold of electrical percolation and show criticality and avalanche dynamics. 

Common to all of the abovementioned applications is the high demand on a precise control over nanoparticle 

composition and deposition process. In this contribution, nanoparticle beam deposition via a Haberland-type gas 


