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The global construction industry is a significant contributor to solid waste, with Construction and Demolition
(C&D) waste accounting for approximately 35% of total waste per annum. The volume and nature of this waste
vary by region, construction type, and project scale. For example, residential construction waste generation ranges
from 16.55 kg/m? in Malaysia to 168.05 kg/m? in the UK, with mixed methods generally producing higher and
more variable waste volumes.

Waste assessment plays a central role in identifying recyclable and reusable components, improving on-
site waste segregation, and minimizing the environmental footprint of construction activities. Traditional
assessment methods, however, are often manual, time-consuming, and prone to inaccuracies, especially in
dynamic construction environments. To overcome these limitations, this study introduces SmartBin, a smart waste
assessment system that combines traditional on-site monitoring with the analytical control of the Internet of
Things (loT). The system operates in two stages: sensing and analytics. The sensing module consists of a
Raspberry Pi unit, camera, and GSM USB dongle, which together capture periodic images of a designated waste
bins. These images are transmitted in real time to a cloud server, where a pre-trained deep neural network model
processes the data and generates material-specific waste insights through graphical outputs and statistical analysis.

By automating the data collection and analysis process, SmartBin provides a more accurate, real-time
understanding of waste generation patterns. SmartBin not only reduces operational costs and landfill dependency
but also enhances the environmental responsibility and overall efficiency of construction projects.

Figure 1. Graphical representation of SmartBin technology
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