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Abstract- In the modern era of technology and with increasing dependency on smart techniques like mobile phones, there is a 

requirement of solving daily life tasks in quick and easy ways. Smart technology is becoming the need of the hour to take 

control over the different tasks at home and in industries. The system proposed is based on detection and recognition 

algorithms. The main function of the algorithms is to automatically detect the smell and generate a message to the user that 

the food is spoiled. The key feature of computer vision is Arduino for reasons like marketability & law-abiding apps. 

Secondly, after a lot of research on the accessibility of realistic technologies, this area of research f inds an important place 

among different types of researchers and scientists like computers, food & different organizations. The microcontroller panel 

can perform functions that include interpreting inputs and outputs and making the sensor activated. Generally, food is stored 

in the refrigerator which lowers the bacteria rate of production. Certain items which are perishable or not used for long-term 

storage are to be detected and informed to the user. This project is based to solve the food spoilage through sensors by 

continuously sensing the signals from the food and sending the alert message to the registered mobile phone. 
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I. INTRODUCTION 
 

According to a study by the Food and Agricultural 

Organization (FAO), around 1.3 billion tons of food is 

wasted throughout the world every year. India alone faces 

a 40% wastage of food each year. This is because of the 
lack of appropriate planning and the change in climatic 

conditions. People nowadays, burdened with the amount 

of work, prefer storing large quantities of food in the 

refrigerator. However, because of the lack of care and 

knowledge about the expiration of the food products, they 

go unnoticed and eventually are spoiled inside the 

refrigerator.  

 

Nowadays, smarter devices are used in our daily life due 

to the rapid improvement which has taken place in the 

technology. One such device used is the refrigerator. 
Refrigerators play a major role in preserving food items in 

modular kitchens and shops. As a result, there is a need to 

measure the amount of food present inside the refrigerator 

which can help determine the food materials left for 

forthcoming days. For shops, it is necessary to avail the 

required quantity of food in order to improve the business. 

Smart Refrigerator is an appliance that converts an 

ordinary refrigerator into a smart refrigerator using the 

Internet of Things (IoT).  

 

The IoT refers to the connection of physical objects with 

the sensors in order to send and receive data to other 
devices. The smart refrigerator helps the user to live a 

healthy and comfortable life as it helps to maintain the 

daily quantity of the food available along with the feature 

to detect the freshness of the food.  

Other benefits include the connection of refrigerator with 

the software devices like mobile phones that are used by 

the user on everyday basis which makes it easy to know 

the changes that take place with the refrigerator. 

 

II. PROPOSED WORK 
 

Various features offered by this refrigerator include the 

ability to know the state and freshness of food inside. The 

smart module monitors the temperature, and methane gas 

levels and uploads to a mobile application using a 

Bluetooth device. The force sensor detects the quantity of 

food available inside the refrigerator and notifies the user 

when it decreases to a certain level.  

 

This in turn helps the user to receive the updates about the 

food products stored in the refrigerator and thus will be 
able to manage their storage. The model can further be 

developed by integrating the feature of ordering the food 

items directly from the vendor once the quantity decreases 

inside the fridge. 

 

III. LITERATURE SURVEY 
 
A number of techniques like inspection of quality and 

monitoring by including a number of sensors can be used 

in order to detect the food spoilage. The other technique is 

using the Internet of Things by measuring the features of 

the product. There is a similar technique based on IoT 

along with Microcontroller i.e., using some sensitive 

resistor based on the force which detects the absence of 

important condiment in pantry.  
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Then technology based on low energy Bluetooth is also 

there using a mobile system like GSM to send the data on 
the web. Technology-based on sensors like gas sensors 

along with some method to transfer the information to the 

user is also present. Biosensors technology is also usable 

due to its specific nature.  

 

pH sensors can also be employed for smart monitoring 

along with outside integrated system to provide the 

necessary data about the quality of food item. Another 

new development in this area is electronic noses which 

again uses some kind of gas sensors. For highly sensitive 

detection of viruses & bacterial growth on food radio 

frequency sensors like RFID is used. To monitor pH 
changes in food wirelessly again pH sensors are used, 

they are operated without battery. 

 

IV. RELATED WORKS 
 

In 2017, Mr. AVenkatesh et al, have implemented a 
model which uses the BLE device in order to send 

message to the microcontroller for the smart refrigerator. 

The temperature, humidity and sensors are connected to 

the microcontroller. The data collected is sent to the GSM 

board which further transfers the data to the cloud-based 

server and thus helps the user to get an alert on the device. 

However, the model focuses more on less energy 

consumption than the other devices and does not include a 

wide range of sensors and their implementation. 

 

In 2015, Jessica Tran et al, proposed the working of 

automated demand response refrigerator that utilizes 
minimum energy along with which bifurcates the 

products in different parts and ensures that the perishable 

items do not expire and the non-perishable items are cold 

when taken out of the refrigerator for consumption. The 

model consists of 2 microcontrollers along with certain 

sensors and a number of calculations for behavior 

prediction and data analysis. 

 

In 2015, Emily Mion et al, have investigated the model 

for detecting the expiry and the quantity of the product 

and accordingly notifying the user. The work revolves 
around sending the information of the notifications 

through the network on web browser. The model shows a 

limited use of microcontroller and the method through 

which data is transmitted to the user. 

 

In 2017, Shama Mubeena et al, developed the model of 

smart refrigerator which has the capability to detect the 

temperature, notify the user about the expiry date of the 

product with the help of RFID. The IR sensors are used in 

order to detect the weight on the tray and a warning is 

triggered when the tray is empty. The data collected are 

transmitted to the user via email. 
 

Voorugonda Madhuri, et al proposed the model of food 

spoilage detection using the methane gas sensor and 

Arduino as microcontroller which displays the result of 

LCD screen monitor. The model has a very limited use 
and focuses on only one particular aspect of the potential 

uses of smart refrigerator.  

 

V. STUDIES AND FINDINGS 
 

1. Touchscreen Interface:  

Various features are accessed on touch of a button by the 
touchscreen present on the smart refrigerator. 

 

2. Interior Camera:  

The user can comfortably have a look inside the 

refrigerator from across the room or when out of town to 

take guesswork of meal preparation and the shopping of 

food items required. 

 

3. Built-In Browser:  

The internet can be surfed right from the door of 

refrigerator which completely eliminates the need of 
opening the mobile phone or tablet with the sticky fingers 

and the spills while present in the kitchen. 

 

4. Recipe Database:  

The refrigerator will do the work to read the steps present 

while cooking as the user keeps going. One can also look 

up at your favourite recipes or watch a tutorial video of 

the food which you wish to prepare. The user can create a 

list of grocery items which can sync to the mobile devices 

in real time. The user can set the expiration dates of the 

food products present inside the refrigerator and later 

receive the notifications for the same. This helps to keep 
the food fresh. 

 

5. Software Used: 

 Bluetooth serial monitor 

 

6. Hardware Used: 

 Arduino Uno 

 TMP36 Temperature sensor 

 MQ4 Methane sensor 

 16x2 LCD Monitor 

  Piezo Buzzer 

 Force Sensor 

 Jumping wires 

 PCB 

 HC05 Bluetooth Module 

 

VI. SPECIFICATIONS 
 

 The figure [2] represents a complete model created by 

integrating the following specifications- 

 

1. Arduino Uno: 

It is a low-cost microcontroller consisting of 14 

input/output pins that can be used to integrate with a 

variety of electronics projects. 

https://docs.google.com/document/d/1sTev2k_WMzab7_AJqEuzhMs88slPH7v7/edit#bookmark=id.tyjcwt
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TMP 36- It is a low voltage, precision centigrade 

temperature sensor. 
 

2. MQ4 sensor: 

It is a methane gas sensor that detects the presence of 

methane gas in the atmosphere and gives its output as a 

reading in analog voltage. 

 

3. Force sensor: 

It measures the amount of force which is acting on the 

object. Both tensile and pressure force are measured. 

 

4. Piezo Buzzer: 

It is an electronic device that is used to produce a tone, 
alarm or a sound. 

 

5. HC05 Bluetooth module: 

It is an easy to use Bluetooth serial port protocol module 

which is used for transparent and wireless serial 

connection setup. 

 

6. LCD (16x2): 

It is used to display data and messages on the screen. The 

screen can display 16 characters in one line and it consists 

of two such lines. 
 

7. Jumping wires: 

The wires are used for connecting the electrical sensors to 

the circuit board 

 

VII. METHDOLOGY 
 
As depicted in figure [3], the electronics present in the 

system is embedded which uses Arduino Uno as the 

microcontroller. The MQ4 methane gas sensor is 

interfaced with the Arduino to distinguish the smell. The 

gas coming out of the rotten food is sensed by the MQ4 

methane sensor. The signal is further transferred through 

a Bluetooth module and are sent to the user via mobile 

app. The sensors like TMP36 and force sensor are 

interfaced with Arduino board which detects the 

temperature and weight inside the refrigerator. The board 

read the inputs, activates the sensor which are highlighted 
by the information of the sensor that is sent.  

 

The programming done on the board can control and 

interact with no. of sensors which can sense a variety of 

parameters. Further, we will be able to input data for the 

packed products using Bluetooth Module. This signal is 

sent to Arduino including signals from all the other 

sensors like – 1. TMP 36, 2. MQ4, 3. Force Sensor. The 

data will be sent to Bluetooth module and a notification 

will be triggered on the users mobile. This notification 

will ask user to enter expiry date of the products. Once the 

counter moves beyond threshold expiry an indication 
would be given to the user to restore the expired food. 

The Arduino terminal would be used to display real time 

values sent by the sensors (temperature, methane and 

force sensor). This data will also be displayed via the 

mobile app. 
 

1. Simulation: 

Tinkercad is a free of charge online 3D modeling program 

that lets the users simulate the circuits. This program runs 

on the web browser and was became available in 2011. 

 

2. Flow Chart: 

 

 
Fig 1. Flowchart depicting the working of smart 

refrigerator. 

 

 
Fig 2. Smart refrigerator model using Arduino Uno as a 

microcontroller. 

 

https://docs.google.com/document/d/1sTev2k_WMzab7_AJqEuzhMs88slPH7v7/edit#bookmark=id.3dy6vkm
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3. Block Diagram: 

 

 
Fig 3. Block diagram of smart refrigerator. 

 

VIII. WORKING (HARDWARE MODEL) 
 

The figure [1] represents the steps carried out by the smart 

refrigerator in the following manner- 

 Once the Arduino is turned on, the sensors connected to 

it starts working. 

 The LCD Monitor displays the welcome message 

 MQ4 Methane sensor, TMP 36 temperature sensor and 

the force sensor captures the real time data. 

 The methane sensor captures the value of methane gas 

emitted from the food products whereas the temperature 
sensor calculates the overall temperature which is 

present inside the fridge. The force sensor on the other 

hand, measures the total weight of the food items 

present on the shelf. 

 On opening the mobile application, the user is provided 

an option to insert the type of food which is present 

inside the refrigerator and accordingly input the expiry 

date manually. 

 As the data is entered, the app confirms it by displaying 

the data. At the same time, the value of methane gas, 

temperature and the force present in the refrigerator is 

displayed on the mobile application as well as on the 
LCD Screen. 

 The screen further displays the total amount of food 

present inside. 

 As the food expires, in order to notify the user, buzzer 

starts beeping. A message that the food is expired can 

be seen on the LCD screen as well as in the mobile 

application. 

 Similarly, messages are displayed when the value of 

methane gas, temperature increases and surpasses the 

threshold value or when the force sensor value 

decreases to a certain amount. 

 A similar method just like inputting the data of food 

item is used to remove the data of any food from the 

smart refrigerator. 

IX. CONCLUSION 

 
The consumer gets the information about the food item 

wherein they can monitor the perishability of that food 
item. This will help in maintenance of health and prevents 

the consumer from consuming bad food.The monitoring 

and detection of the food items is very necessary as the 

consumers buy packed food from the malls wherein date 

of expiry is an important parameter. Our prototype is 

useful in detecting methane levels from open food items 

as well as notifying about expiring packed food items. All 

results and parameters can be viewed in the mobile app. 

 

Below parameters are monitored and displayed- 

 \ 
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