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Abstract— Factors such as food consumption levels, water 

intake, ingestion rate, and diet affect weight and resulted to 

overweight. A non-invasive monitoring of swallowing 

method is developed to study ingestive behavior. In this 

paper we have taken review of this method and proposed a 

system which recognize nutrition intake using piezoelectric 

sensor. Sensor detects swallows (skin motion) and gives 

output voltage. The sensor output is then transmitted to 

mobile. Android application is developed to analyze sensor 

output and classify food types also provides feedback to the 

user to control their food habits. 
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I. INTRODUCTION 

Rate of ingestion, hydration, levels of food intake, and 

regular diet choices these factors responsible for the risk of 

overweight. Appropriate levels of food intake and 

maintaining regularity in eating habits is important to weight 

loss and gives healthy lifestyle. Eating healthy diet can lead 

to better physique, so one can feel his appearance , which 

can boost his confidence and self-esteem this project 

presents device which is capable of detecting individuals 

eating pattern and determining appropriate health 

recommendations for the user.  

Current technologies for eating pattern detection 

has these shortcomings, they infer eating indirectly from, for 

example, hand movements or food images [11]; they require 

manual data entry or user involvement in capturing data or 

they are non-wearable, bulky, invasive, or semi-invasive. 

There is a need for a system that is noninvasive and 

detects individual’s eating patterns, and provides necessary 

guidance to the user (see Figure 1). Recognition of Nutrition 

Intake using a Piezoelectric Sensor was released in April 

2015, and it presents the opportunity for a new way of 

recognizing nutrition intake. 

Piezoelectric sensor is a device that measures 

changes in pressure, strain, temperature or force by 

converting them into electrical signal. here it is used to 

detect throat motion. Controller is used to convert sensor 

data to digital signal and send it to mobile with Bluetooth 

technology. Bluetooth is low cost wireless technology 

developed to share data between paired devices. Mobiles has 

become necessity in human being life. A mobile phone 

covers maximum time of human daily life. Great software 

applications provide novel services designed for mobile 

phones. 

 

 
Fig. 1: 

Fig 1. System provides necessary guidance to the user’s 

mobile like some common bad eating habits include eating 

too fast, skipping meals, not eating enough, and being 

dehydrated. 

In this project a monitoring of food intake can be 

done, motion in throat is captured by piezoelectric sensor 

which is capable of detecting skin motion. Piezoelectric 

sensor in the lower trachea is important to detect food intake 

during ingestion. 

The senor data is transmitting from controller to a 

Smartphone, application can be developed which performs 

the processing of the signals, classifies the food type with 

feature selection and classification algorithm, and provides 

data to the user to assist the user in monitoring their eating 

habits. The throat motion generates an output voltage with 

varying frequencies over time. An algorithm based on time-

frequency decomposition, spectrogram analysis of 

piezoelectric sensor signals is used to classify food types 

such as liquid and solid, hot and cold and hard and soft 

foods. We can compare our spectrogram analysis with other 

time-frequency features. And extracting key features gives 

unique swallow patterns of various foods. 

II. LITERATURE SURVEY 

There are various sensors which can be used to identify the 

volume of food being consumed.  The most popular method 

is acoustic detection [4]. In this type of system, system 

identifies chewing and swallowing. a microphone is placed 

near the throat, and signal processing techniques are used 

for classification. 

The proposed system, Sazanov et al. [9]. In this 

acoustic data taken from a small microphone placed near the 

bottom of the throat. Also, their system is coupled with a 

strain gauge placed near the ear but it is not practical for 
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daily use. Another similar system, Nagae et al. [9] attempts 

to distinguish between swallowing, coughing, and 

vocalization using wavelet transform analysis of audio data. 

Though results are good but this technology is given for 

those who suffer from dysphasia, and identifying the volume 

or characteristic of food intake is not the focus of their work. 

Another approach presented by Aboofazeli et al. [2] such as 

feed forward neural network classifier for acoustic swallow 

detection, achieving basic classification between swallows 

and breath sounds. Makayev et al. apply spectrograms for 

swallow detection using machine learning algorithms [6], 

here also only swallows are identified however no 

classification is done.  

Therefore, acoustic detection method of food intake 

is good, but there are so many serious drawbacks such as a 

lack of uniformity between individual eating styles, the 

interference of background noise and no work is done for 

validating classification between different types of food. 

Other works place electrodes on the neck and 

perform an EMG to identify deglutition, but the hardware 

cannot be not easily handled and the system is limited to a 

clinical environment [5]. 

Some other methods have been also used for 

detecting swallows. The proposed system Amft et al. [3] 

uses arm gestures identification to perform detection of 

eating and drinking. Associated arm gestures identified 

using accelerometers and gyroscopes. For example, the use 

of cutlery, spoon, hand, and cup can be identified based on 

the gestures associated with food intake using these objects. 

However, the eating style may change from person to 

person. Eating style does not necessarily useful to identify 

the volume of food intake; this limits the usefulness of this 

system. 

Nabil Alshurafa[1].In this system, classification 

performed by using a piezoelectric sensor placed around the 

neck using features extracted in the time domain to 

spectrogram-based approach that considers time and 

frequency-based components. A spectrogram frequently 

used for frequently speech recognition. The application of 

spectrograms is done for analysis of piezoelectric sensor 

data for detection and classification of food ingestion. In this 

system features on a spectrogram of swallows are used to 

distinguish solid and liquid foods. 

III. CONCLUSION 

This paper has reviewed the methods for detection of 

swallows. Some drawbacks are there in these methods such 

as accuracy for detection of swallows is less, less 

classification of food types, or must be tightly wear around 

the neck so its continuous use is not practical. Our system 

uses piezoelectric sensor which can be loosely worn around 

neck. This system classifies various Indian food 

types,differentiate between solid and liquid foods as well as 

reports the user about  what they consumed also helps to 

control their eating habits.  
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