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With the development of Internet of Things technology and the improvement of health
awareness, smart devices and systems that help manage healthy lifestyles are becoming
popular. In this research, multiple sensors are attached to the tableware to capture information
during the meal. At the same time, feature extraction and data processing are performed on the
raw data of meal, machine learning is used to recognize meal information such as the
sequence and time of meal, and a system is built to provide meal advice. Since meal
information such as time and sequence of meal are related to the prevention of lifestyle
diseases such as obesity and diabetes to some extent, this research focuses on the collection of
such information and provides meal advice. Therefore, the purpose of this research is to
design a method to obtain meal information as accurately as possible, and by analyzing meal
information, provide meal advice and help prevent lifestyle diseases.

In this thesis, the process of using smart bowls (plates) and smart chopsticks to collect and
recognize meal information through instance-based method is introduced, and experimental
results and analysis are given. At the same time, combining the information of smart bowls
(plates) and smart chopsticks, the method of meal information recognition through
multi-instance learning (multiple instances correspond to 1 label) is proposed, and a higher
recognition accuracy is achieved through experiments. And this method reduces the burden of
labeling training data by using the concept of bags. In addition, the meal information
collection and advice system is introduced to facilitate the browsing of meal information and
provide meal advice.

This thesis is organized as follows. Chapter 1 describes research background and objective.
Chapter 2 introduces related research and previous research. Chapter 3 introduces the meal
information collection and advice system. Chapter 4 introduces smart tableware and feature
extraction. Chapter 5 introduces instance-based recognition and analysis of meal information
using smart bowls (plates) and smart chopsticks. And compare the recognition accuracy of
meal information through experiments. Chapter 6 proposes two meal information recognition
methods based on multi-instance learning. The first method is to use smart bowls (plates) and
determine bag according to meal process. The second method is to use smart bowls (plates)
and determine bag based on the information of smart chopsticks. And results are compared
and analyzed in the experiment. Chapter 7 is conclusions and future work.
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