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1. Background

● A proper diet plays a main role in human health and wellbeing. 

Unhealthy eating habits like stress eating, frequent snacking and 

eating too fast can lead to health concerns related to bloating, 

gastritis, obesity and overweight. 

● Most existing Dietary assessment/ management methods use 

self-reporting as the main source of information for determining 

dietary patterns of the users. This is highly prone to bias in decision 

and incorrect memory recollections.

● Identification of eating behavior using technologies like the Inertial 

Measurement Unit (IMU) sensors such as accelerometers, 

gyrometers magnetometers and other commonly found sensors in 

current smart mobile devices is an ongoing challenge that has 

received significant attention from the research community in the 

recent years.

● The IMU sensors in devices like smartphones, smartwatches and 

earbuds can be leveraged in combination with modern machine 

learning methods like Support Vector Machines (SVM), 

Convolutional Neural Networks (CNN) and Long-Short Term 

Memory Networks (LSTM) can be used to unobtrusively detect 

eating gestures and recognize eating habits. 

● These detections can then be used to encourage the development of 

healthy eating behaviors by providing visual and haptic feedback 

through various other sensors that can be found in modern mobile 

devices.

● Most of the previous research in the area of automatic dietary 

monitoring had been on focussed mainly on detection of the food 

intake actions, determining bite counts and food types via IMUs 

rather than finding out the effects of feedback that can be provided by 

the correct detections. 

2. Objectives

We Plan to mainly achieve two objectives with this study. They can be 

stated as follows,

● First, we plan to implement an accurate automatic dietary 

monitoring system with a combined neural network model that will 

consist of a one or more CNNs as well at least one LSTM network 

that can determine eating events with the help of IMU sensor in 

smart devices. 

● Then, we plan to develop a system that can provide visual and/or 

haptic feedback when the users get into unhealthy eating habits like 

fast eating and analyze the possible long-term effects of the 

provided feedback in developing healthy eating habits.

3. Methods

For this Work, we plan to conduct a minimum of two user studies studies 

along with multiple pilot studies. The main set of steps planned are 

mentioned below

● As the first step, a thorough review of the existing eating detection 

models within the current literature will be carried out in order to find 

the main research done in the field of dietary monitoring and dietary 

feedback.

●  Following that, some of the selected models (mainly Neural Network 

based) found in the literature will be implemented using popular eating 

detection datasets in order to understand existing approaches, their 

robustness to different datasets and determine possible new 

developments that can be introduced to increase their accuracy in 

various environments.

● Next, a new machine learning model, mainly based on CNN and LSTM 

will be developed using the knowledge obtained from the previous step, 

that can be used with existing smart utensils (both commercial and 

prototype models) in order to detect eating moments with high accuracy.

● Then a pilot study followed by a new user study will be carried out in 

order to collect new data in a controlled environment for refining the 

accuracy and robustness of the newly created model. 

● After optimizing the new model for better accuracy, it is planned to be 

integrated into a mobile application that will be used to track eating 

instances, analyze the changes in eating behavior of the users and 

provide real-time feedback. 

● Then another user study will be carried out with two groups; a group 

which receives device feedback against a control group with no device 

feedback (i.e.: silent intake detection only).

● Finally and analysis will be carried out to analyze accuracy, usability 

and the effectiveness of the newly created dietary feedback system. This 

will also include comparisons between similar existing systems as well. 
4. Significance

Dietary Monitoring is one of the main methods in studying the 

relationships between food consumption, energy balance and calorie 

intake. Recent health concerns related to dietary behaviors have fueled 

the demand for dietary self monitoring. with the increase of popularity in 

self-tracking with smart devices, an unobtrusive and easy to use food 

consumption management method through IMU sensors will be an 

effective breakthrough for food related health research and individuals 

looking to improve dietary habits.
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