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Abstract: In a developing country like India, agriculture is one the most important sectors in terms of 

financial gain and providing healthy foods to survive. Agriculture is the primary occupation in our 

country for ages and most of the population depend on it. Now-a-days farmers are facing huge losses due 

to some storage requirements, while storing agricultural products. A Farmer should have knowledge 

about the condition of their agricultural crops. Farmers are keeping their agricultural crops in 

warehouses to increase the lifetime of food grains. Food plays a significant vital role in life, once it 

involves food security that is littered with each food loss and food wastages. Reports suggests that almost 

fifty proportion of the food made world-wide doesn't even reach the individuals as they're wasted 

throughout harvest, transportation, or storage. One in all the point that threats to the farmers is that the 

loss throughout storage of crops in granaries and warehouses. If crop losses are reduced, it'll 

mechanically increase the number of food accessibility.  

To solve this problem one solution is that this project includes smart warehouse management and 

monitoring farming field, which includes temperature maintenance, humidity maintenance, fire alarms, 

stock measurement, Pest control. To assist and help the farmers who protects the crops by storing in 

warehouse, a fully automated enabled observation system is planned to be deployed in remote areas 

wherever the accessibility is incredibly minimum for farmers with smart storage facilities to scale back 

food losses and increase food safety. 

Keywords: Agricultural crops monitoring and controlling, fully automated technology, Sensors, 

Warehouse management system. 

 

1. Introduction  

Farmers today face significant challenges in storing their agricultural products, which is crucial for 

extending their shelf life and maintaining quality. Many crops require specific storage conditions, such as 

cold storage, to prevent spoilage. Unfortunately, improper warehouse maintenance leads to the loss of 

about one-third of stored crops. This loss is often due to farmers' lack of awareness regarding the 

necessary measures for effective storage. 

To address this issue, we propose a smart monitoring system that utilizes sensors to collect data on 

temperature, humidity, and other environmental factors. This data will be transmitted to a cloud 

computing server, allowing farmers to monitor conditions in real-time without needing to be physically 

present. The system's primary goal is to help farmers observe, control, and manage the atmosphere in 

their storage facilities, ultimately reducing crop losses and ensuring better quality produce. By 

empowering farmers with critical information, we aim to enhance their ability to protect their crops from 

decay and spoilage. 
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2. Related Works: 

Smart Agriculture Systems: 

• Precision Agriculture: Research on precision agriculture emphasizes using IoT devices to 

monitor soil conditions, weather patterns, and crop health. For instance, projects like the "Smart 

Irrigation System" leverage soil moisture sensors and weather data to optimize irrigation 

schedules, reducing water consumption and improving crop yield (K. V. Reddy et al., 2019). 

• Agricultural IoT Platforms: Studies like "IoT-Based Crop Monitoring System" (S. Mahapatra 

et al., 2020) explore how IoT sensors can collect and analyze data related to soil moisture, 

temperature, and plant health, enabling farmers to make data-driven decisions and enhance crop 

management. 

Smart Warehouse Management: 

• Warehouse Automation: Research on warehouse automation systems, such as the "Smart 

Warehouse Management System" (R. Singh et al., 2018), focuses on using IoT and RFID 

technologies for inventory tracking, environmental monitoring, and automation of warehouse 

operations. These systems help in optimizing storage space and reducing operational costs. 

• Inventory Management Systems: Works like "An IoT-Based Inventory Management 

System" (A. G. Rizvi et al., 2020) highlight how IoT technologies can enhance inventory 

accuracy and reduce human error through real-time tracking and automated data collection. 

Environmental Monitoring: 

• Climate and Soil Monitoring: Research on environmental monitoring, such as "IoT-Based 

Environmental Monitoring System" (H. Kumar et al., 2021), discusses using IoT sensors to 

track environmental parameters like temperature, humidity, and soil conditions, which are critical 

for maintaining optimal conditions in both agricultural and warehouse settings. 

• Smart Sensors for Monitoring: The development of smart sensors, as discussed in 

"Development of Smart Sensors for Environmental Monitoring" (S. N. Yadav et al., 2019), 

provides insights into the design and implementation of sensors used to measure various 

environmental factors, improving the accuracy and reliability of data collection in smart systems. 

 Data Analytics and Decision Support: 

• Data-Driven Decision Making: Research such as "Data Analytics for IoT-Based Smart 

Systems" (J. J. Lee et al., 2020) explores how advanced data analytics and machine learning 

algorithms can be applied to the data collected from IoT sensors to generate actionable insights 

and support decision-making processes in smart systems. 

• Predictive Maintenance: Studies on predictive maintenance, like "Predictive Maintenance 

Using IoT and Machine Learning" (P. K. Gupta et al., 2019), illustrate how predictive analytics 

can be used to anticipate and address potential issues before they impact operations, relevant to 

both crop and warehouse management. 

Case Studies and Applications: 

• Real-World Implementations: Case studies such as the "Case Study of Smart Agriculture and 

Warehouse Systems" (M. S. Patel et al., 2022) provide practical examples of how IoT-based 

systems have been deployed in real-world scenarios, demonstrating their effectiveness in 

improving efficiency and sustainability. 
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3. Methodology: 

 

Existing System: 

Now a day’s storehouses need low operating cost technology hence, required minimum managers for 

efficient operation of the storehouse management administration. In the last decades, more advanced 

technologies have been used in the storehouse management systems. Labor intensiveness is reduced due 

to efficient and time-consuming processes.  

 A. Data entry and Paperwork: Data entry and paperwork has reduced the time working with the spread 

sheets and ledger maintenance of the management system.  

B. Selection efficiency: With the help of a computer guided system the operators can work faster with 

WMS, because the new modern technology helps us to arrange systematically for efficient and real time 

management of the WMS.  

C. Task Interleaving: It becomes more powerful tools so that system guidance will be extended to all the 

activities. Especially it is used for the operator of forklift. 

 

Proposed System: 

This system is designed to develop a very cost-effective solution to protect the crops from post-harvest 

loss. It consists of different types of sensors like DHT11, IR Sensor, Soil moisture, LCD Display and 

Vibrating motors. DC power supply is used to provide current to the entire system. All these sensors are 

connected to the Arduino UNO. The crop warehouse is monitored continuously using these sensors and 

modules. 

All the data such as temperature, humidity, moisture, quantity and radiation of motion are collected from 

the sensors by the Arduino UNO, and it displays all these data processed in the LCD display. A threshold 

value is set for all the data from the sensors. If this threshold limit is exceeded, all the devices will be 

activated and start working on that problem. By implementing this system, we can prevent huge loss of 

crops in warehouse which will   contribute a major part to help feed the empty stomach of needy. 

 

3.1 Modules: 

• Temperature and Humidity Sensor 

• Soil moisture 

• IR sensors 

• Exhaust Fans 

Arduino UNO: The Arduino UNO is a versatile microcontroller board that serves as an excellent 

introduction to electronics and programming. It features the ATmega328P microcontroller, offering 14 

digital input/output pins, 6 analog input pins, and a range of built-in memory including 32 KB of flash 

memory and 2 KB of SRAM. With a clock speed of 16 MHz, the UNO can be powered via USB or an 

external power supply. Its common uses include basic projects like blinking LEDs, interfacing with 

various sensors, and controlling motors. For beginners, the process starts with installing the Arduino IDE, 

connecting the UNO to a computer via USB, and writing simple programs, or "sketches," to interact with 
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hardware. This makes it a valuable tool for creating a variety of projects, from basic LED control to more 

complex home automation and sensor-based systems. 

DHT11 Sensor: The DHT11 sensor is a widely used digital sensor for measuring temperature and 

humidity, making it ideal for various electronics projects. It operates within a temperature range of 0 to 

50°C and a humidity range of 20 to 80% RH, with basic accuracy and a response time of less than one 

second. The sensor is powered by 3-5V DC and communicates via a single digital data line. To connect it 

to an Arduino UNO, you typically wire the VCC pin to 5V, the GND pin to ground, and the DATA pin to 

a digital I/O pin on the Arduino. Using the DHT sensor library, you can easily integrate it into your 

projects with a simple code snippet to read and display temperature and humidity values. This sensor is 

commonly employed in weather stations, home automation systems, and environmental monitoring 

applications, offering a straightforward solution for tracking climate conditions. 

Soil Moisture: The soil moisture sensor is a valuable tool for measuring the water content in soil, crucial 

for applications like gardening, agriculture, and environmental monitoring. It typically operates on a 3.3V 

to 5V DC power supply and can be either analog or digital. Analog sensors provide a continuous voltage 

signal proportional to moisture levels, while digital sensors output a binary signal indicating whether the 

soil is above or below a certain moisture threshold. To connect it to an Arduino UNO, you wire the 

sensor’s power and ground pins to the Arduino, and then connect the output pin to either an analog or 

digital input, depending on the sensor type. Using a simple code snippet, you can read and interpret the 

sensor data to monitor soil moisture levels. This information is essential for optimizing irrigation, 

automating watering systems, and ensuring healthy plant growth by maintaining appropriate soil 

conditions. 

IR Sensor: The IR sensor, or infrared sensor, is used for detecting objects and measuring distances 

through infrared light. It operates by emitting infrared light and measuring the reflected light that bounces 

back from nearby objects. The sensor typically has two main components: an IR emitter (LED) and an IR 

detector (photodiode or phototransistor). The emitted infrared light reflects off objects and returns to the 

sensor, allowing it to determine the presence, proximity, or distance of objects based on the intensity and 

timing of the reflected light. Commonly used in applications like obstacle avoidance in robotics, distance 

measuring, and motion detection, IR sensors are valued for their simplicity and effectiveness. They can be 

easily interfaced with microcontrollers like the Arduino UNO to provide real-time data for various 

interactive and automation projects. 

 

4. Objective and Scope of the project 

Objective: 

The primary objective of the IoT-based Smart Warehouse and Crop Monitoring System project is to 

enhance the efficiency and effectiveness of agricultural and warehouse operations through the integration 

of Internet of Things (IoT) technologies. Specifically, the project aims to: 

• Optimize Crop Management: Implement real-time monitoring and management of crop conditions, 

including soil moisture, temperature, and humidity, to improve crop yield and health. 

• Enhance Warehouse Operations: Automate and streamline warehouse processes by monitoring 

environmental conditions, inventory levels, and asset locations to reduce waste, prevent spoilage, and 

ensure optimal storage conditions. 

• Data-Driven Decision Making: Provide actionable insights and analytics based on collected data to 

support informed decision-making, predictive maintenance, and proactive management strategies. 
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• Improve Resource Efficiency: Reduce resource consumption (water, energy, etc.) and operational 

costs by utilizing data to fine-tune and automate various processes. 

 

Scope: 

The scope of the project encompasses several key areas: 

IoT Sensor Integration: 

• Crop Monitoring: Deploy sensors for soil moisture, temperature, humidity, and light intensity to 

continuously monitor crop conditions and send data to a central system. 

• Warehouse Monitoring: Utilize sensors to track temperature, humidity, and other environmental 

factors within the warehouse to ensure optimal storage conditions and prevent damage or spoilage. 

• Data Collection and Management: 

• Real-Time Data Acquisition: Implement systems to gather and transmit data from sensors to a 

cloud-based platform or local server for real-time analysis. 

• Data Storage and Analysis: Develop a data storage solution and analytical tools to process and 

interpret the collected data, generating reports and insights. 

Automation and Control: 

• Irrigation Systems: Integrate automated irrigation controls based on soil moisture data to 

optimize water usage for crops. 

• Warehouse Automation: Implement automated systems for inventory management, including 

tracking and reordering of stock as needed. 

User Interface and Reporting: 

• Dashboard Development: Create a user-friendly dashboard for visualizing data, monitoring 

system status, and accessing reports. 

• Alerts and Notifications: Set up automated alerts for abnormal conditions or system failures to 

facilitate timely intervention. 

Integration and Communication: 

• Communication Protocols: Ensure reliable data transmission between sensors, controllers, and 

user interfaces using appropriate communication protocols (e.g., MQTT, HTTP). 

• System Integration: Integrate various components of the system, including sensors, controllers, 

data storage, and user interfaces, to function cohesively. 

Security and Maintenance: 

• Data Security: Implement measures to secure data transmission and storage to protect against 

unauthorized access and data breaches. 

• System Maintenance: Develop a maintenance plan to ensure system reliability and address any 

issues that arise. 
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5. Conclusion: 

This project completes the design and implementation of maintaining optimum environmental conditions 

for the storage of crops in warehouse. It also alerts the abnormal parameter variations, if any in the crop 

warehouse by an LCD display and a notification. In future this can also be applied to minimize the loss 

other than the storage loss such as the transportation loss, crop loss in field by deploying suitable system 

in the required area. This is a more cost-efficient system which can be very beneficial, useful and can 

save time and labor. This will help us eradicate the hunger of people and aid in better economic value of 

crops. This can pace a great path to improve the lives of farmers who consider their job more important 

than their life but still suffer due to the economic set back in the income of them due to the loss they face. 

With the implementation of user-friendly user interface, the users can easily monitor the crops in the 

Warehouse without much effort. In future, this innovation can be used in several areas in different 

applications and many enhancements can be made available to all the sectors. 

The IoT-Based Smart Warehouse and Crop Monitoring System project demonstrates the transformative 

potential of integrating Internet of Things (IoT) technologies into agricultural and warehousing 

operations. By utilizing real-time data collection and analysis, the system enhances operational efficiency, 

optimizes resource use, and improves decision-making processes. 

 

The implementation of this system achieves several key outcomes: 

1. Increased Efficiency: Automation and real-time monitoring significantly streamline both crop 

management and warehouse operations, reducing manual intervention and operational costs. 

2. Enhanced Resource Management: Precise data-driven controls for irrigation and environmental 

conditions lead to better resource utilization, minimizing waste and ensuring optimal conditions 

for crop growth and inventory storage. 

3. Improved Decision-Making: Access to comprehensive, real-time data enables more informed 

decisions, predictive maintenance, and proactive management, ultimately supporting better 

outcomes and higher productivity. 

4. Sustainability and Cost Savings: Efficient use of water, energy, and other resources contributes 

to environmental sustainability and cost savings, aligning with modern agricultural and logistical 

best practices. 

5. User Empowerment: The development of intuitive dashboards and alert systems empowers users 

with actionable insights and timely notifications, facilitating effective management and rapid 

response to potential issues. 

In conclusion, the IoT-Based Smart Warehouse and Crop Monitoring System not only modernizes 

agricultural and warehousing practices but also sets a precedent for future innovations in these fields. The 

project underscores the value of IoT technology in creating intelligent, adaptive systems that drive 

efficiency, sustainability, and informed decision-making. As such, it offers a scalable and replicable 

model for integrating smart technology into various industrial and agricultural applications. 
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Future Enhancement:  

The warehouse of the future will take advantage of automated capacity management by leveraging 

technology for better data driven capacity planning. The result is fewer capacity planning errors that can 

lead to lost revenue and improved space utilization, which translates to a healthier bottom line. In the 

current system we have shown only four sensors. In future, we can add two more sensors and system 

parameters. We can use web camera to capture live images or video. It will help to see the actual 

condition of the product. Currently, the system is monitoring only four parameters and controlling two 

parameters but in future system it is possible to monitor and control more parameters. 
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