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Abstract— A smart house is usually described as an 

interactive house where information and communications 

technology is used to support the daily tasks of its residents. 

One of the crucial components of a smart house is the way 

the food is stores smartly in pantry. In a smart house, the 

pantry should also be supported by information 

technologies, as it happens with the others components of 

the house. By other means, in a fully smart house, the pantry 

should be smart too. In this paper we present an UML 

specification for a smart pantry management system. We 

also discuss all the process that was followed to identify the 

system requirements, to build the systems models and to 

create the system model. 
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I. INTRODUCTION 

Smart Pantry is a Deep Learning and IoT based system that 

will monitor the availability of groceries that will keep your 

shelves well stocked. Because of its capability to identify 

the grocery objects stored in it at run time, it becomes 

compatible for storing multiple items in turns. Users can 

control their stock in pantry with their smart phones. Busy 

life, easy solution!! 

This project uses state-of-the-art Convolutional 

Neural Network (CNN) techniques and Support Vector 

Machine (SVM) classifiers in order to classify the objects 

and analyse the results. Training the model on the databases 

collected, a selection of CNN architectures is evaluated to 

understand which is the best approach to extract features in 

order to achieve outstanding results for the task. With the 

help of Arduino board and weight sensors, we will produce 

smart pantry system that would help to detect the weight and 

determine if there is a requirement to order the grocery item, 

eventually automating the process by ordering the same. 

Most of the times, when we want to buy it from 

grocery, we can't remember which cooking ingredient 

(onion, garlic, chili etc.) is running low and some cases we 

buy wrong item such as garlic instead of onion. When we 

reach at my kitchen, we observe that, we have a plenty of 

onion but no garlic. How will you feel in such a situation? 

We recognized that it becomes a hassle to sit and write 

down which grocery items are missing before going 

shopping. 

II. LITERATURE SURVEY 

It is expected that by 2020, the Internet of Things (IoT) will 

have grown faster than any other category of connected 

devices, according to. Also, about 34 billion USD will be 

spent on IoT devices, according to the same study. On the 

global level, services offered by the IoT and Machine-to-

Machine Symmetry Communication (M2M) connections 

will increase by almost three times, from 4.9 billion in 2015 

to 12.2 billion until 2020, representing almost half (46%) of 

the total number of connected devices. 

IoT medical services will increase by five times, 

showing the fastest evolution, from 144 million connections 

in 2015, to 729 million in 2020, according to the studies of  

the IoT is also expected to make a significant contribution in 

the related fields of food and consumer safety. The 

electronic gas sensor, a typical application in intelligent and 

IoT systems, is receiving continually increasing attention 

from both the industrial and the academic environment. Gas 

detection technology is rapidly evolving because of its broad 

range of applications. Gas sensors can be classified by the 

detecting materials employed in their fabrication process, by 

their electrical parameters, by the detected gases, or by their 

costs. Mobile olfaction and odor source localization, 

technologies with high impact on intelligent food feature 

extraction, have become important fields of research in 

recent years. 

Recent progress in mobile robotics and the 

dynamic nature of the operating environments the robots are 

operating in have increased the processing power of the 

robots. Furthermore, several cartographic techniques have 

been developed for individual or multiple robots capable of 

localizing odor sources. Finally, a simple approach based on 

a behavioral model has been implemented on a robot fitted 

with electronic smell and sight in dynamic conditions in 

order to avoid the high time consumption and rigidity of the 

algorithm-based approach. A wireless electronic nose 

(WEN) developed for fruit quality control and classification 

was demonstrated in. 

The electronic nose system was based on wireless 

data transmission using ZigBee, a series of gas sensors, and 

a Lab VIEW Graphic User Interface, and it was tested with 

green and yellow mango samples. The integration of sensors 

in food packaging provides the consumer with smart 

packaging solutions. These advances have led to improved 

food quality, safety, longer shelf-life and usability. While 

most packaging innovations have been the result of global 

trends and consumer preferences, a few innovations have 

stemmed from rather unexpected sources, such as the 

emergence of nano-sensors and the technology of material 

sensing in nm size range. Undoubtedly, future smart 

packaging developments will focus on food safety (detecting 

microbial growth, oxidation, and improved tamper 

visibility), food quality (sensing volatile flavors and 

aromas), shelf-life tracking, authentication, convenience, 

and sustainability of food products.  

It is proving extremely important to develop 

devices equipped with low cost commercial sensors capable 

of detecting and measuring the concentrations of the 

atmospheric gases. CO2 and methane (CH4), due to their 
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greenhouse effects and the potential gas leakages in water 

wells, can severely endanger human and animal health. 

The system we propose is intended for food quality 

monitoring. It continuously monitors the gas level, the 

humidity level and the temperature of vacuum-packed 

foods. The paper is structured in 4 major sections. The first 

section presents the state of the art in IoT and Food 

Packaging Technology. The second section of the article 

contains the description of the experimental sensors 

platform which reads and transmits the data to the central 

controller for analyses. The article continues with the 

description of the controller employed for collecting and 

storing the data and the instruments provided for analyzing 

data in order to extract useful information regarding the 

packed product. The experimental results, conclusions and 

future development perspectives are discussed in the last 

two sections of the article. 

III. RESEARCH METHODOLOGY 

The SMART PANTRY was designed to be an exploratory 

device demonstrating the feasibility and usability of a pantry 

based smart device. The prototype is currently capable of 

taking a single item, determining its weight through the use 

of the weight sensor, and keeping the user updated on the 

state of this product in real time, while also providing 

notifications if the product seems to be nearing being empty. 

While still much work would be needed to develop a usable 

product, the prototype certainly shows how a simple design 

would be immensely useful to the user. 

ML is the latest and a rapid growing technology 

available for all the users or customers in today’s market. 

An enormous increase in the end user acceptance has been 

experienced in the past few years.   

1) Easily identifies trends and patterns when the groceries 

are weighed and frequently ordered by the user.  

2) No human intervention needed (Full automation) 

3) Continuous Improvement (Updates) 

4) Handling multi-dimensional and multi-variety data, as 

every time it is not necessary that the user will order the 

same vegetables or groceries. 

IV. PROCESS 

After designing the new system, the whole system is 

required to be converted into computer understanding 

language. Coding the new system into computer 

programming language does this(Python and Auridno 

language). It is an important stage where the defined 

procedures are transformed into control specifications by the 

help of a computer language. This is also called the 

programming phase in which the programmer converts the 

program specifications into computer instructions, which 

refer as programs. The programs coordinate the data 

movements and control the entire process in a system. 

Our development occurred in following phases: 

1) Platform selection: IOT, Machine learning, HTML, 

CSS, Java Script, My SQL. 

2) Observed a tutorial site of : 

https://www.pythonforbeginners.com/basics/ 

https://www.guru99.com/python-tutorials.htm 

https://www.learnpython.org/  

3) Created drawings showing the future system. 

V. RESULTS 

Large In this application is diverse functionalities that in the 

future will be integrated in the global system of the pantry 

and, at larger scale, in a smart house. The considered system 

will be beneficial for a possible family unit, where there can 

be people with special needs, helping them to make it a 

more efficient management of its pantry. The weight of the 

groceries and vegetables are measured and accordingly the 

groceries are ordered. 

VI. CONCLUSION 

Submission The conclusion of this study suggests that 

knowledge of specific domain improves the results. This 

project concludes with the fact that people’s life will only 

become easier. They spend so much time on the phone and 

how convenient it would be that most of their chores are 

happening through their phones.  

Also the ability of the system to act in the various 

situation will improve as the system learn from the past 

incidents with the help of ML algorithm. Most of the 

requirements have been fulfilled up to the mark and the 

requirements which have been remaining, can be completed 

with a short extension. Our project is only a humble venture 

to satisfy the needs of a dbLObBlockdnlds  

 
Fig. 1: Block Diagram of Smart Pantry 

discussion forum at college level. Several user 

friendly coding have also been adopted. This package shall 

prove to be a powerful package in satisfying all the 

requirements of the organization. Many aspects of our 

routine tasks have been greatly influenced by technological 

advancement. Iot has played a major role in making our life 

easier. With the help of Arduino board and weight sensors, 

we will produce smart pantry system that would provide 

another step towards completing daily tasks with much 

greater efficiency. 
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