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ducted involving the installation and operation of PV systems

and connected consumers. Consumers will be divided into

end-user devices, subject to actual usage and varying demand,

and dedicated devices exclusively for third-party computation

tasks. The findings will form the foundation of a model

demonstrating the approach’s efficacy and potential for energy

and CO2 savings. Finally, various factors and parameters will

be identified to optimise the approach for larger-scale imple-

mentation.

The project is structured into three major work packages. First,

we assess the current state to estimate the potential of decen-

tralised units for computationally intensive, request-based

services. We capture and quantify the resource demands of tra-

ditional centralised computing, measuring attributes like sys-

tem response time to ensure user experience remains consis-

tent. Suitable measuring instruments are used to isolate and

analyse resource usage, focusing primarily on energy con-

sumption. A synthetic reference workload is generated to serve

as a benchmark. Next, we design solar-powered, decentralised

computing nodes, conceived as end-user devices in house-

holds. This involves configuring both hardware, consisting of

PV modules and matched computing units, and software, in-

cluding a lightweight operating system and middleware to en-

able workload distribution. Nodes use locally generated PV

energy supplemented by grid connection for reliability. The

middleware ensures tasks are routed to nodes with surplus

solar power, tracked by intelligent meters, while a central

scheduler optimises task delegation. Finally, we conduct a

comprehensive evaluation and potential analysis of the decen-

tralised solution, using the reference workload to redistribute

tasks to solar-powered nodes when adequate energy is avail-

able. Nodes are installed in various German locations to cap-

ture regional effects and diverse measurements. The potential

is assessed based on reduced energy demand in the central

cluster minus the energy required for decentralised nodes dur-

ing insufficient solar power. With this approach, we aim to es-

tablish a new market for computing power, utilising existing

household infrastructure to achieve significant energy savings

and environmental benefits.

Link: 

https://www.inf.uni-hamburg.de/en/inst/ab/dos/newslist/2023-

10-05-follow-the-sun-first-big-step.html
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Janick Edinger, Universität Hamburg, Germany

janick.edinger@uni-hamburg.de
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In the framework of the FAITH project, an AI-powered large-

scale pilot is being organised to showcase the opportuni-

ties offered by advancements in edge computing and com-

puter vision. The goal is to provide innovative ways to en-

sure safer and more sustainable public transport, encour-

aging modal shifts. Challenges in deploying responsible

and trustworthy AI-based services will be addressed by as-

sessing regulatory aspects and fostering co-design with

end users and all the other stakeholders involved.

A connected, adaptive, sustainable and secure transport infra-

structure constitutes a strategic asset in the development

agenda of European countries [L1]. Adapting transport serv-

ices to the actual loads and demands, planning and controlling

fleets, optimising mobility and CO2 emissions, and ensuring

the security and safety of citizens on board and in the stations

are some of the key pursuits in the field. By exploiting the in-

creasingly available sensor infrastructures and the massive

amount of data they produce, AI-powered visual analytics may

support several scopes to make transport safer, more reliable,

more efficient and sustainable, thus positively impacting citi-

zens’ lives.

The integration of AI in multimodal transit systems is expected

to spread, with a global market size valued at USD 2.3 billion

in 2021 and expected around USD 14.79 billion by 2030 [L2].

However, several technological, regulatory and societal chal-

lenges need to be addressed to fully realise these expectations.

Indeed, the real-world uptake of such AI-powered tools re-

quires stakeholders to trust them. Operators should be reas-

sured that the system is technically robust, accurate and reli-

able so they can rely on it safely.

Solutions should be resilient against malicious attacks or fail-

ures that could lead to disruption or, even worse, compromise

public safety.

Moreover, privacy-by-design should be ensured, for instance,

by implementing visual anonymisation in embedded edge

computing and avoiding any form of biometrics, to guarantee

unobtrusive monitoring of carriages and transport-related in-

frastructures.

The purpose of the large-scale pilot on public transit we are

addressing in the context of the FAITH project [L3], is to de-

velop and test experimental solutions to all these challenges,

tailoring trustworthy AI visual analytics.

Pilot Description

The pilot will deliver a scalable privacy-preserving platform

based on pervasive AI and video analytics that can help to im-
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prove efficiency, safety and security onboard and in stations,

by using privacy-preserving smart cameras that capture and

analyse visual data in real time [1]. The video stream will be

acquired onboard the coaches or in stations and other travel-re-

lated premises: mainly they will be obtained by equipping car-

riages, supplied by TRENITALIA, with dedicated systems to

analyse closed-circuit video surveillance streams during traffic

daily routine. The data will be anonymised and processed on-

board for identifying several different types of objects:

garbage, abandoned objects and their type, equipment, furni-

ture and missing or damaged items. Moreover, it will be pos-

sible to identify safety issues and count available seats and the

total number of passengers [2]. The aggregated information

will be transmitted to an operation centre and made available

for managers in an “augmented intelligence” mode.

To ensure its success, it is essential to engage relevant stake-

holders in the pilot, including: a) Public transport operator

managers, who will provide access to their facilities and vehi-

cles and drive the technical and non-technical requirements

and needs; b) Public transport planners, who as end users will

be enabled to produce more accurate knowledge-based optimi-

sation of lines, frequency and service and c) citizens, who as

end users (travellers and/or commuters), will contribute to

defining the requirements and will benefit from a superior

level of safety and security as well as an improved planning of

public transport.

System Architecture and AI Solutions

The core of the system is based on a set of integrated video an-

alytics services based on deep learning models for: a) image

analysis and object detection; b) scene analysis and activity

recognition from video chunks; c) privacy-preserving visual

anonymisation/obfuscation tools. Such services will be de-

ployed onboard edge nodes without video transfer to remote

locations, thus reducing security and privacy risks (see Figure

1). Only aggregated and/or obfuscated data will be transmitted

outside the edge nodes and conveyed to higher layers for data

integration and cross-correlation. Data will be collected mas-

sively and prescreened with the already available algorithms.

This will allow a refinement of the existing algorithms and, if

relevant, the addition of new ones for behaviour characterisa-

tion (e.g. loitering detection), for responding to other safety

concerns (e.g. fall detection) or for security (e.g. unattended

luggage). Finally, a model for performing multi-camera cross-

correlation of the data extracted from single video streams and

characterising mobility patterns will be deployed. The learning

paradigm used by the AI-enabled system includes supervised

approaches for object detection (YOLO-like models), person

and face recognition, person characterisation, fall detection

and/or identification of unattended luggage. Unsupervised/su-

pervised approaches will be deployed for the analysis of

streams of events (textual data) in real time.

The pilot will be implemented on a large scale, encompassing

various factors such as geographical coverage, transportation

facilities and computational aspects. In particular, we plan to

demonstrate the scalability and portability of AI-based distrib-

uted video analytics by augmenting physical nodes with a frac-

tion of virtualised nodes, leveraging the AI@Edge infrastruc-

ture available at CNR-ISTI. First results are expected by

October 2025.

Links:

[L1] https://kwz.me/hDE

[L2] https://www.precedenceresearch.com/artificial-

intelligence-in-transportation-market

[L3] https://si.isti.cnr.it/index.php/hid-notcategorized-

category-list/274-faith-eu
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Figure�1:�Privacy-by-design:�the�video�streams�are�processed�on�edge�and�no�image�is�stored�permanently�in�all�operations�involving�sensitive

personal�data�such�as�seat�counts�or�passenger�analytics.


