b
b
=
i)
S
b
ol

B+ RER Study on smart garbage bin system for understanding
household garbage disposal and contents
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Much garbage is produced daily in homes due to living activities, including cooking and eating.
The garbage must be adequately managed for human well-being and environmental protection.
Although the existing IoT-based smart garbage systems have gained high classification accuracy,
they still have problems: (1) they can not learn the amount of garbage disposed of each time (2)
They can not understand households' routine behaviour of garbage disposal; and (3) they provide a
small number of garbage categories, not enough for reasonable practices of household garbage
separation. Therefore, a new IoT-based garbage management system and classification tool must
improve existing systems. In this dissertation, we present a new smart garbage bin system, SGBS in
short, embedded with multiple sensors to realize its benefits on three challenges: (1) How to learn
the amount of garbage disposed of each time and predict garbage growth behaviour for a single
house?; (2) How to understand household garbage disposal behaviour and identify the type of
garbage contents?; and (3) How to substantially improve the automation of garbage classification?
To tackle challenge (1), we chose distance and weight sensors to track the garbage disposed of each
time. For evaluation, we experimented with the SGBS in a student laboratory for over one month.
An autoregressive integrated moving average (ARIMA) model was applied, providing MAE of 5.17
cm and an SD of 0.33 cm, thus considered satisfactory accuracy on the garbage growth prediction.
For challenge (2), we deployed distance and weight sensors to learn garbage growth during disposal.
Later we identified necessary garbage categories and contents in each category through user voice,
and designed and implemented a smartphone annotations application comprised of 8 garbage
categories and 25 garbage content identities to allow households user to annotate their daily garbage
content. Afterwards, we conducted an initial experiment in three households to evaluate our
approach. Our findings show that households’ garbage disposal behaviour depends on the amount
and contents of garbage and the routine of disposing of such garbage content. For challenge (3), we
introduce a new garbage content estimation method by training a machine learning model using
daily collected fuse sensor readings combined with detailed household garbage contents annotations
to perform garbage classification tasks. For evaluation, we deployed the designed SGBS in five
households over one month. We confirmed that the leave-one-house cross-validation results showed
an accuracy of 91% in 5 Kitchen waste contents, 89% in 5 paper/softbox contents, and 85% in 8
garbage categories for the classification tasks.
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