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Deep Learning-Based Image Regression for Short-Term Solar Irradiance Forecasting on 
the Edge
Authors: Elissaios Alexios Papatheofanous, Vasileios Kalekis, Georgios Venitourakis,                    
Filippos Tziolos and Dionysios Reisis

Abstract: Photovoltaic (PV) power production is characterized by high 
variability due to short-term meteorological effects such as cloud movements. 
These effects have a significant impact on the incident solar irradiance in PV 
parks. In order to control PV park performance, researchers have focused on Computer Vision and Deep 
Learning approaches to perform short-term irradiance forecasting using sky images. Motivated by the task 
of improving PV park control, the current work introduces the Image Regression Module, which produces 
irradiance values from sky images using image processing methods and Convolutional Neural Networks 
(CNNs). With the objective of enhancing the performance of CNN models on the task of irradiance estimation 
and forecasting, we propose an image processing method based on sun localization. Our findings show that 
the proposed method can consistently improve the accuracy of irradiance values produced by all the CNN 
models of our study, reducing the Root Mean Square Error by up to 10.44 W/m2 for the MobileNetV2 model. 
These findings indicate that future applications which utilize CNNs for irradiance forecasting should identify 
the position of the sun in the image in order to produce more accurate irradiance values. Moreover, the 
integration of the proposed models on an edge-oriented Field-Programmable Gate Array (FPGA) towards a 
smart PV park for the real-time control of PV production emphasizes their advantages.
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Image Segmentation Methods for Subpicture Partitioning in the VVC Video Encoder
Authors: Natalia Panagou, Panagiotis Belememis and Maria Koziri   

Abstract: The emergence of the new generation video coding standard, Versatile 
Video Coding (VVC), has brought along novel features rendering the new 
standard more efficient and flexible than its predecessors. Aside from efficient 
compression of 8 k or higher camera-captured content, VVC also supports 
a wide range of applications, including computer-generated content, high 
dynamic range (HDR) content, multilayer and multi-view coding, video region extraction, as well as 360° video. 
One of the newly introduced coding tools in VVC, offering extraction and independent coding of rectangular 
sub-areas within a frame, is called Subpicture. In this work, we turn our attention to frame partitioning using 
Subpictures in VVC, and more particularly, a content-aware partitioning is considered. To achieve that, we 
make use of image segmentation algorithms and properly modify them to operate on a per Coding Tree Unit 
(CTU) basis in order to render them compliant with the standard’s restrictions. Additionally, since subpicture 
boundaries need to comply with slice boundaries, we propose two methods for properly partitioning a 
frame using tiles/slices aiming to avoid over-partitioning of a frame. The proposed algorithms are evaluated 
regarding both compression efficiency and image segmentation effectiveness. Our evaluation results indicate 
that the proposed partitioning schemes have a negligible impact on compression efficiency and video quality.  
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Building Trust toward Sharing Economy Platforms beyond the COVID-19 Pandemic
Authors: Dan-Cristian Dabija, Luiela Magdalena Csorba, Florin-Lucian Isac   
and Sergiu Rusu     

Abstract: The sharing economy has seen a worldwide boom in recent 
years. In tourism, such platforms are being increasingly used; however, 
analysis of consumers’ behavior toward such platforms in the context of 
technological innovation since the COVID-19 pandemic is almost non-
existent. The aim of the present research is to fill this gap by studying, 
with the aid of structural equations, factors that influence the attitudes 
and behavior of consumers of tourist services offered through sharing 
economy platforms. Under the impact of the adoption of new technologies, the perceived value generated 
by these platforms is considered in the context of the COVID-19 pandemic. Trust in tourism sharing economy 
platforms and their perceived value is determined by consumers’ experience of using them, the authenticity 
of platforms, propensity toward technological innovation, and users’ demand for novelty. Data collected 
from 548 respondents were modeled using structural equations in SmartPLS. Results show that experience, 
the authenticity of platform, openness to new things, and technological innovation are the determining 
factors that influence consumers’ behavior on sharing economy tourism platforms. The originality of the 
research consists of the implementation, in a sharing economy context, of a new construct for this sector, 
which can also be used in other fields, namely that of pandemic fear. Furthermore, the way in which other 
constructs are included in the proposed conceptual model and the links between them presents additional 
novelty. Given the trend of increasing demand for such platforms and tourists’ appetite for technological 
innovation, it will become a managerial challenge for businesses in this field to keep up with the constant 
evolution of cutting-edge technologies. 
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