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L. Catarinuccs. R Colella, S. Irno Consalvo, L. Patrono. C. Rollo. and I. Serg

Abstract— Waste management is a challenge for modern cities
as it impacts on emvironmental sustainability and on the level of
quality perceived by citizens. In the last few years, several
progresses have been made in this direction with the introduction
in the city of door-to-door separate waste collection. A key element
for the success of such actions is to achieve excellent cooperation
from citizens. The Digital Transformation process in this sector
will require time other than a careful management of the data
associated with the waste collection processes. At this regard, the
progress of hardware and software technologies emabling the
Internet of Things (ToT) will contribute significantly to accelerate
the whole process. Among these innovative solutions, the use of
RFID tags with augmented capabilities and cloud-based software
architectures capable of properly managing collected data will be
crucial to obtain an intellizent and efficient waste management
system. In this paper, an innovative system capable of capturing
and processing data relating to the door-to-door separate waste
collection in the comtext of fature smart cities is presented. In
particular, the system includes an innovative RFID sensor-tag
equipped with low-cost weight semsors and a Cloud software
system capable of managing the collected data and satisfying the
various stakeholders’ expectations. First results on both fanctional
and performance validation of the overall system are shown.

Index Terms—Cloud, Embedded system, Internet of Things,
Performance, Proof-of-Concept, RFID, Senmsor-tag, Waste
management.

and manage traffic and transportation systems, power plants.
water supply networks, waste management, mmformation
systems, hospitals, and other commumty services. The smart
city exploits the Information and Communication Technology
(ICT) to mtegrate a plethora of physical devices connected to
the network. the so-called Internet of Things (IoT) [11. [2], in
order to optumize the efficiency of city operations and services.
From a technological point of view. the solutions that are
nowadays avaiable for desizning and developing new smart
systems are innumerable. mamly due to the exponential spread
of devices connected to the Internet Sensors or actuators have
acqued a new meanmg because of the infroduction of
computational intelligence on the devices that were previously
limited to sensing Thanks to the development of
microcontrollers and mucrocomputers with an operating
system, it 15 now possible to design integrated systems with
thewr own intelligence (edge-computing) or cloud-based
systems over Internet. delegating the computational load to
connected machines and reducing the cost. In this perspective,
a smart system capable of monitoring the waste disposal
process could represent the ideal solution to address the
aforemennoned problem.

In the field of waste management. several solutions are
proposad in the literature, most of these are based on the use of
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