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Abstract: The advent of Internet of Things (IoT) technology has revolutionized the agricultural industry, 

particularly in the realm of fruits and vegetables quality monitoring. This literature survey delves into the 

innovative integration of IoT and billing systems to ensure the quality and freshness of agricultural produce. The 

paper focuses on an automated system designed to streamline the monitoring process, employing a methane gas 

sensor as a pivotal component. The sensor detects gases emitted by fruits and vegetables, specifically targeting 

methane levels as indicators of ripeness or decay. Upon surpassing a predetermined threshold, the system initiates 

the segregation of deteriorated produce, ensuring only high-quality items proceed further along the conveyor belt. 

The paper elucidates the system's workflow, encompassing gas sensing, sorting, weighing, and real-time 

inventory updates through cloud-based technology. Additionally, the study emphasizes the practical implications 

of this technology in empowering stakeholders with accurate information for informed decision-making. This 

survey not only underscores the current state of IoT-driven quality monitoring in agriculture but also explores its 

potential for future advancements and widespread application in optimizing produce quality, reducing wastage, 

and enhancing supply chain efficiency. 

 

I. Introduction 

The agricultural sector is undergoing a transformative evolution propelled by technological advancements, 

particularly the integration of Internet of Things (IoT) applications. Within this domain, one of the critical aspects 

demanding attention is the quality monitoring of fruits and vegetables along the production and supply chain. 

Ensuring the freshness and quality of agricultural produce is not only pivotal for consumer satisfaction but also 

for minimizing waste and optimizing inventory management. This literature survey delves into the innovative 

convergence of IoT technology and billing systems to address the imperative need for efficient and accurate 

monitoring of fruits and vegetables' quality. The paper focuses on an automated system meticulously designed to 

assess produce quality in real-time, employing IoT-enabled sensors and advanced algorithms. 

At the heart of this system lies the utilization of methane gas sensors, strategically placed along a conveyor belt 

to continuously monitor gases emitted by the fruits and vegetables. Methane, being a prevalent byproduct of 

organic decay, serves as a crucial indicator of produce ripeness or decay. The system utilizes predetermined 

thresholds for methane gas concentration to differentiate between fresh and deteriorated produce. Upon detection 

of gas levels surpassing the set threshold, the system initiates a process to segregate and divert the affected items, 

ensuring only high-quality produce continues along the production line. Furthermore, the system extends beyond 

mere quality assessment by incorporating elements of billing and inventory management. This integration 

facilitates real-time updating of inventory databases via cloud-based technology, enabling stakeholders to access 

accurate stock levels and sales data remotely. 

This paper aims to provide a comprehensive overview of the state-of-the-art in IoT-driven quality monitoring 

systems for agricultural produce. It examines the operational workflow of the system, discusses its potential 

applications, and explores the implications of this technology on enhancing efficiency, reducing waste, and 

empowering stakeholders with actionable insights for informed decision-making in the agriculture industry. 

Through this exploration, the survey not only highlights the current capabilities and advancements but also aims 
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to envision the future prospects and possibilities in the realm of fruits and vegetables quality monitoring using 

IoT and billing systems. 

 

II. Literature survey 

The IoT based fruits and vegetables storage monitoring and machine learning based shelf-life and disease 

detection system is a promising solution for ensuring the quality and freshness of stored produce. The system's 

use of sensors, cameras, and machine learning algorithms accurately detects diseases and predicts the remaining 

shelf-life of the stored fruits and vegetables, while the web dashboard provides real-time information on the 

produce's status [1]. 

In this proposed method, upon powering the device, the initial screen displaying "IOT FRUIT FRESHNESS 

DETECTOR" appears. Subsequently, the DHT11 sensor detects values and transmits them to the microcontroller, 

which in turn showcases these readings on the LCD Display. If the temperature exceeds 15°C, the screen will 

display "HIGH TEMPERATURE," accompanied by a buzzer alert. Similarly, if the humidity surpasses 90%, it 

will display "HIGH HUMIDITY" with a buzzer alert. Furthermore, upon detecting values from the MQ3 sensor, 

if the reading exceeds 250ppm, it will display "DON’T EAT," indicating the fruit is unsafe for consumption. 

Additionally, the MQ5 sensor detects values exceeding 500ppm, displaying "GASES RELEASING," signifying 

potentially harmful gaseous conditions surrounding the fruits. Testing conducted on common fruits such as 

Apples and Bananas revealed that highly decayed fruits registered a 300ppm alcohol value [2]. 

 

In this paper automatic vision-based system is discussed for sorting and grading of fruits based on its colour and 

respectively. The test performed on banana for defect detection detects defected fruit. And for three different 

qualities good, medium and Low. The variation in speed of conveyor and light, camera resolution affects the 

system [3]. 

Based on various studies and solutions to the current problem, they have concluded that IOT sector will provide 

a very cost-effective solution to the current problem. As a result, they have addressed how diverse environmental 

conditions, such as a food-monitoring system powered by IOT, will be managed. Moisture and temperature levels 

that must be maintained at a certain level to prevent food from spoiling. It also has a user interface through an 

app that simply monitors the temperature and humidity parameters so that they can keep the temperature and 

humidity at a safe level and reduce food waste [4]. 

In their approach an Automatic Fruit Grading System was designed, which will save time, effort and provide 

better accuracy than the Manual Sorting. The techniques contains, the colour detection and Edge Detection. 

Colour detection is used to identify the defected part with the Threshold level. Edge Detection is used for finding 

the boundaries of objects within images. Their System consists of Mechanical Part such as DC motor, Arduino, 

Computer and Software such as image processing in Python using Open CV. They are going to design this System 

to meet the demands in Grading Fruits operation compared to manual grading. In their System, they have one 

Important Module which is GRADING Module in which they have two sub–Modules A) Colour Module and B) 

Shape Module. The colour Module is further divided into RGB and Grayscale. In colour Module they have 

captured an Image it will detect the number of Pixels of RGB an image is having by using the Threshold. In shape 

Module they will be focusing on the Edges of the Fruits so that they can get the accurate shape of the Fruit. These 

is how their system is going to work and will provide the Best Image. In addition, since there will have some kind 

of fruits with same colour such as tomato and apple so, there will be having some misclassification [5]. 

This project is designed for monitoring conditions of storage houses, which on result maintain the items stored in 

the warehouse. The safety and quality of frozen products is to be emphasized only when high quality raw materials 

will be used, good manufacturing practices to be employed in the preservation process, and the products kept in 

accordance with specified temperatures. In our project we have developed a system by installing Raspberry Pi, in 

which various sensors are embedded to form the smart food storage [6]. 

In this method tomato sorting has been implemented using image processing techniques. The machine learning 

approach is used to generalize the system and merits and demerits are described based on application. The KNN 

machine learning approach achieved 88% accuracy on validation database. This paper proposes a technique to 

find out better quality of fruits compare to other fruits sorting technique. This method is very easy and helpful for 

fruit grading and minimize the time and wastage of fruits [7]. 

http://www.jetir.org/


© 2024 JETIR January 2024, Volume 11, Issue 1                                                            www.jetir.org (ISSN-2349-5162) 

JETIR2401027 Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org a227 
 

In this paper, the objective of the proposed method is to identify infected region from the input images and classify 

the infected patterns as per their level of infection aka low, average, medium, high, extreme high and fully infected 

fruits according to external surface. They have used infected fruit images for the experimental observations and 

evaluated the introduced method considering all types of fruits (apple, oranges, mangos, watermelon etc) as a 

case study. Experimental results suggest that the proposed approach can accurately find out the defected area 

from fruit images and grading them as per their level of infection and by using KNN. Classifier it can be accurately 

classify the infected images and store in their respective database. The future work includes processing on 

multiple images and grading them as per criteria and then sorting will make a number of clusters based on the 

infection level and store them to respective database accurately [8]. 

III. Applications 

Applications of Fruits and Vegetables Quality Monitoring Using IoT and Billing: 

 Enhanced Quality Control: Implementing IoT-based monitoring systems ensures stringent quality 
control throughout the production and distribution processes. It guarantees that only fresh and premium-

quality produce reaches consumers. 

 Real-time Quality Assessment: The system enables real-time assessment of produce quality, allowing 

immediate identification and segregation of deteriorated items. This minimizes the risk of distributing 

subpar produce, thereby maintaining brand reputation. 

 Reduction of Food Waste: By early detection and separation of overripe or deteriorated fruits and 
vegetables, the system significantly reduces food waste at various stages of the supply chain, contributing 

to sustainability goals. 

 Optimized Inventory Management: IoT-based monitoring provides accurate and updated inventory data. 
It helps in managing stock levels efficiently, preventing overstocking or shortages, and optimizing storage 

conditions based on produce quality. 

 Improved Supply Chain Efficiency: The integration of IoT technology streamlines the supply chain, 
allowing for smoother logistics operations, reduced transit times, and better coordination between growers, 

distributors, and retailers. 

 Consumer Confidence and Satisfaction: Ensuring high-quality produce consistently builds consumer 

trust and satisfaction. Transparent monitoring and assurance of freshness lead to increased consumer 

loyalty. 

 Data-driven Decision Making: The system collects valuable data on produce quality, consumer 
preferences, and market demand. Analysis of this data aids in making informed decisions related to 

production, distribution, and marketing strategies. 

 Accurate Billing and Pricing: Integrating billing systems with quality monitoring ensures that pricing 
aligns with the quality of produce. This prevents under-pricing of high-quality items and overpricing of 

deteriorated produce. 

 Remote Monitoring and Accessibility: Cloud-based integration enables remote access and monitoring 

of the system. This feature is beneficial for large-scale agricultural operations and facilitates easier 

management across multiple locations. 

 Compliance with Standards and Regulations: The system helps in complying with food safety 
regulations by ensuring that only safe and quality-approved produce enters the market, thereby meeting 

industry standards. 

IV. Conclusion 

In conclusion, the integration of IoT and billing systems for Fruits and Vegetables Quality Monitoring represents 

a pivotal advancement in modern agricultural practices. This fusion of technology offers multifaceted benefits, 

revolutionizing the way produce is monitored, assessed, and delivered across the supply chain. 

The seamless combination of IoT sensors, advanced analytics, and billing systems presents a robust framework 

for ensuring the freshness and quality of fruits and vegetables. By utilizing methane gas sensors and IoT-enabled 

devices along conveyor belts, the system effectively distinguishes between fresh produce and items at risk of 

spoilage or decay. This real-time monitoring and automated sorting ensure that only high-quality produce moves 

forward, significantly reducing waste and enhancing consumer satisfaction. 

As the technological landscape continues to evolve, the future holds immense promise for further innovations in 

sensor capabilities, predictive analytics, and interoperability among devices. Advancements in AI-driven 

analytics, smart packaging, and robotics will propel the efficiency, accuracy, and sustainability of these systems. 
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In essence, the convergence of IoT for Fruits and Vegetables Quality Monitoring not only enhances the quality 

control measures but also drives efficiencies throughout the agricultural supply chain. The future advancements 

in this field will undoubtedly continue to redefine the standards of produce monitoring, ensuring fresher, safer, 

and more sustainable fruits and vegetables for consumers while empowering stakeholders with actionable insights 

for informed decision-making. 
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