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Abstract
The "Smart Warehouse Monitoring System Using loT" is an innovative solution for warehouse safety and
efficiency. It uses loT technology to monitor critical parameters, including fire detection, gas detection, and
temperature and humidity monitoring. The system triggers immediate responses to fires and temperature rises,
ensuring safe storage conditions. Data from the sensors is uploaded to a server for real-time analysis. This
proactive approach protects warehouse assets, enhances product quality, and prolongs shelf life. The integration
with the Thing view speak server provides a centralized platform for data visualization.
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I. INTRODUCTION

The Smart Warehouse Monitoring System using loT is a revolutionary project aimed at enhancing the
efficiency and safety of warehouse operations through the integration of Internet of Things (IoT) technologies.
With the rapid growth of e-commerce and logistics industries, warehouses play a critical role in ensuring smooth
operations and timely delivery of goods. However, traditional warehouse management systems often face
challenges such as manual monitoring, inefficient resource utilization, and lack of real-time data insights. This
project seeks to address these challenges by leveraging loT devices and sensors to automate monitoring processes
and provide actionable insights for warehouse managers. At its core, the Smart Warehouse Monitoring
System consists of a network of 10T devices strategically deployed throughout the warehouse facility. These
devices include sensors for monitoring environmental parameters such as temperature, humidity, and air quality,
as well as motion sensors for tracking the movement of goods and personnel. Additionally, RFID tags may be
used to track the location of inventory items within the warehouse in real-time. These loT devices are
interconnected via a wireless network and communicate with a centralized data processing system, typically
hosted on a cloud platform. This allows for seamless data collection, aggregation, and analysis, enabling
warehouse managers to gain valuable insights into the operational status of the facility.
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Il. LITERATURE SURVEY

Traditional warehouse management methods struggle with the growing demands of complex inventory and

diverse products. This summary explores how the Internet of Things (loT) can revolutionize warehouse
operations through smart monitoring systems. Several research papers analyze the implementation of 10T in
warehouse management. These systems address limitations of traditional methods by offering real-time
monitoring, automation capabilities, and improved efficiency.
In conclusion, research confirms that loT-based smart warehouse monitoring systems offer significant
advantages for warehouse management. These systems can improve efficiency, optimize operations, and
provide valuable data for informed decision-making. While challenges exist regarding cost, security, and
integration, the potential benefits make 10T a promising technology for transforming warehouse operations.This
system leverages 10T (Internet of Things) and GSM technology to create a comprehensive monitoring solution
for warehouses. It integrates various sensors and actuators to ensure optimal environmental conditions, fire
safety, and security.The DHT11 sensor to monitor temperature and humidity levels inside the warehouse. It can
Implement a fire sensor to detect potential fire outbreaks.Gas sensor to identify potential gas leaks, such as
flammable or toxic substances.Leverage GSM to send SMS alerts to authorities or designated personnel for
immediate action.A warehouse is a large building designed for storing goods. They play a crucial role in the
supply chain, acting as central hubs for businesses that deal with physical products.

1. EXISTING SYSTEM

Existing warehouse monitoring systems often rely on manual inspections, basic fire detection systems, and
standalone temperature or humidity monitoring devices. Manual inspections are performed periodically, which
can result in delays in detecting potential issues. Basic fire detection systems may use smoke detectors, but they
may not offer the advanced features needed for early fire detection. Temperature and humidity monitoring, if
present, is typically limited to standalone sensors with no automated response mechanisms. Data collected from
these systems may not be integrated into a centralized platform for real-time monitoring and analysis.
Consequently, there is a need for a more advanced and integrated approach to warehouse monitoring that
leverages loT technology to provide real-time data, early fire detection, and proactive environmental control. The
proposed "Smart Warehouse Monitoring System Using loT" project aims to address these limitations and
enhance the safety and efficiency of warehouse operation

Drawbacks:
1.Limited Automation
2.Delayed Detection
3.Incomplete Environmental Control
4.Lack of Real-Time Data
5.Limited Data Integration
IV. PROPOSED MODEL

The proposed model for the "Smart Warehouse Monitoring System Using 1oT" project introduces a highly
advanced and integrated approach to warehouse safety and management. Central to this method is the utilization
of 10T technology, which seamlessly integrates a range of sensors into the warehouse environment. A fire sensor
is deployed for early fire detection, and when a fire hazard is detected, it triggers the immediate activation of a
pump motor to suppress the fire. Concurrently, a DHT11 sensor continuously monitors temperature and humidity
levels within the warehouse. If the sensor detects an increase in temperature, a CPU fan is promptly activated to
maintain an optimal environment. All sensor data, including fire alerts, temperature, and humidity readings, are
instantly uploaded to the Thing view speak server. This real-time data transmission enables proactive monitoring
and immediate response to potential safety hazards and environmental variations, ensuring the safety and
efficiency of warehouse operations.
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V. INTERNET OF THINGS

The Internet of Things, or 10T, is a network of physical device connections, including those found in cars, homes,
and other objects that have actuators, electronics, software, or other implants. sensors, as well as connectivity to
facilitate data transfer through communication. The system can be operated by several users through its
embedded system with the assistance of cloud computing and internet facilities. The Internet of Things (loT)
reduces the need for human involvement by enabling remote control and sensing over existing network
connectivity. It also opens up potential to connect the computer operating system and the real world, increasing
system efficiency. loT-enhanced sensors and actuators will result in the development of new, cutting-edge cyber-
physical systems that also integrate the new technologies.

VI. HARDWARE REQUIREMENTS
A) ARDUINO UNO:

Arduino Uno is an open-source microcontroller board developed by Arduino.cc, based on the Atmega328
microcontroller. It was first started in 2003 by David Cuartielles and Massimo Banzi at the Interaction Design
Institute Ivrea. The current version has a USB interface, 6 analog input pins, and 14 1/O digital ports for
connecting to external circuits. It can be powered using USB, battery, or AC to DC adopter.

B) LCD:

LCD (Liquid Crystal Display) is the innovation utilized in scratch pad shows and other littler PCs. Like
innovation for light-producing diode (LED) and gas-plasma, LCDs permit presentations to be a lot more slender
than innovation for cathode beam tube (CRT). LCDs expend considerably less power than LED shows and gas
shows since they work as opposed to emanating it on the guideline of blocking light.

A LCD is either made with a uninvolved lattice or a showcase network for dynamic framework show.
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C) 1N4007 DIODE:

The 1N4007 diode is a general-purpose rectifier diode, commonly used in electronic circuits for its ability to

control the direction of electrical current.N4007 can be used to protect circuits from voltage spikes or accidental

reverse polarity connections.

D) CAPACITORS:

Capacitors are used to attain from the connector the immaculate and smoothest DC voltage in which the rectifier
is used to obtain throbbing DC voltage which is used as part of the light of the present identity. Capacitors are
used to acquire square DC from the current AC experience of the current channels so that they can be used as a

touch of parallel yield

%

E) ESP 8266:
The ESP8266 NodeMCU CP2102 board is a self-contained Wi-Fi networking solution designed for a connected
world. It offers powerful on-board processing and storage capabilities, allowing integration with sensors and
other devices. The board is pre-flashed with NodeMCU firmware, making it easy to use. The ESP-12 Lua
NodeMCU WIFI Dev Board Internet Of Things with ESP8266 is an all-in-one microcontroller + WiFi platform,
based on the popular ESP8266 WiFi Module chip.

F) VOLTAGE REGULATOR:

The 78XX voltage controller is mainly used for voltage controllers as a whole. The XX speaks to the voltage
delivered to the specific gadget by the voltage controller as the yield. 7805 will supply and control 5v yield
voltage and 12v yield voltage will be created by7812.
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G) TIP 122 TRANSISTOR:
The TIP122 is a versatile NPN transistor categorized as a Darlington pair. This means it behaves like a regular
NPN transistor but with some significant enhancements due to its internal structure.Unlike a standard NPN
transistor, the TIP122 boasts a considerably higher current rating, typically around 5 Amps. This makes it
suitable for applications that require driving powerful loads exceeding the capacity of regular transistors.

TiIP122
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H) BUZZER:
A buzzer or beeper is an audio signaling device, which may be mechanical, electromechanical, or

piezoelectric.Buzzer is an integrated structure of electronic transducers, DC power supply, widely used in
computers, printers, copiers, alarms, electronic toys, automotive electronic equipment, telephones, timers and
other electronic products for sound devices.

I) CRYSTAL OSCILLATOR:
A crystal oscillator is an electronic circuit that utilizes the piezoelectric effect to generate a very stable and

accurate electronic signal at a specific frequency. This frequency signal is crucial for the proper functioning of
various electronic devices, as it determines the timing of all their operations.

g

. 4

J) RECTIFIER:
A rectifier is an electrical device that converts alternating current (AC), which periodically reverses direction, to

direct current (DC), which flows in only one direction. The process is known as rectification, since it
"straightens™ the direction of current.

K) GSM MODEM:
The SIM900 GSM modem is a communication device that allows you to establish a GSM (Global System for

Mobile Communications) connection to send and receive data, including text messages and calls, over the
cellular network. It is commonly used in various applications, including remote monitoring, 10T (Internet of
Things) projects, and SMS-based systems.
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L) CPU FAN:

The CPU fan is used to cool the CPU (central processing unit) heat sink. Effective cooling of concentrated heat
sources such as large integrated circuits requires a heat sink, which can be cooled by a fan. However, using a fan
alone does not prevent the small chip from overheating.

M) PUMP MOTOR:

This DC6-12V water Pump R385 is the perfect choice for any project that requires water to be moved from one
place to another.Possible uses/projects include; a small aquarium pump, automatic plant watering system,
making a water feature or music activated dancing water features to name but a few. When pumping a liquid the
pump runs very quietly. The pump is also capable of pumping air, though when pumping air the pump is quite
noisy in comparison.

VII. SENSOR SELECTION:
The selection of sensors depends on the specific needs of the warehouse environment.Common sensors used in
smart warehouse monitoring system include:
A) GAS SENSOR:
In current technology scenario, monitoring of gases produced is very important. From home appliances such as
air conditioners to electric chimneys and safety systems at industries monitoring of gases is very crucial. Gas
sensors are very important part of such systems. Small like a nose, gas sensors spontaneously react to the gas
present, thus keeping the system updated about any alterations that occur in the concentration of molecules at
gaseous state. This Insight covers a methane gas sensor that can sense gases such as ammonia which might get
produced from methane. When a gas interacts with this sensor, it is first ionized into its constituents and is then
adsorbed by the sensing element. This adsorption creates a potential difference on the element which is
conveyed to the processor unit through output pins in form of current.

B) DHT11 SENSOR:

The DHT11 is a basic, low-cost digital temperature and humidity sensor. It uses a capacitive humidity sensor
and a thermistor to measure the surrounding air, and spits out a digital signal on the data pin (no analog input
pins needed). Its fairly simple to use, but requires careful timing to grab data. The only real downside of this
sensor is you can only get new data from it once every 2 seconds.
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C) FIRE SENSOR:

A fire sensor, also known as a fire detector, is a device designed to detect the presence of a fire.Fire sensors play
an important role in fire safety. By detecting a fire early and warning occupants, they can help to save lives and
property.When a fire sensor is triggered, it will typically sound an alarm to warn occupants of the building. In
some cases, it may also send a signal to a fire alarm control panel, which can activate other fire safety devices,
such as sprinkler systems.

VIIl. SOFTWARE REQUIREMENTS
ARDUINO IDE:
Arduino IDE where IDE stands for Integrated Development Environment An official software introduced by
Arduino.cc, that is mainly used for writing, compiling and uploading the code in the Arduino Device. Almost all
Arduino modules are compatible with this software that is an open source and is readily available to install and
start compiling the code on the go.

THINGVIEW THINGSPEAK VIEWER APP:
Use your channel view to display a summary of the channel fields.

IX. RESULT

A) GAS SENSOR:

B). DHT11 SENSOR:
a) Temperature:

b) HUMIDITY:
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C) FIRE SENSOR:

Y
“
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These four parameters can be viewed on THINGVIEW - THINGSPEAK VIEWER app.

ALERT MESSAGE:

GAS LEAK/FIRE DETECTED
IN INDUSTRY PARAMETERS
PL.CHECK NH3:37
Temparature:30.90
HUMIDITY : S0O.00

FIRE LEVEL:3

GAS LEAK/FIRE DETECTED
IN INDUSTRY PARAMETERS
PL.CHECK NH3:35
Temparature:31.00
HUMIDITY : 50.00

FIRE LEVEL: T

GAS LEAK/FIRE DETECTED
IN INDUSTRY PARAMETERS
PLCHECK NH3:35
Temparature:31.00
HUMIDITY : 50.00

FIRE LEVEL:71

GSM alerts are typically text based messages.
X. CONCLUSION:

In conclusion, the Smart Warehouse Monitoring System using 10T technology represents a significant
advancement in warehouse management practices, offering a multitude of benefits for optimizing operations,
enhancing efficiency, and improving overall productivity. Through the integration of 10T sensors, data analytics,
and automation capabilities, the system provides real-time visibility into warehouse operations, enabling
proactive decision-making and continuous improvement.One of the key outcomes of this project is the
transformation of traditional warehouse management processes through the adoption of 10T -enabled solutions.
By leveraging loT sensors to collect and analyze data on inventory, equipment, and environmental conditions,
warehouse managers can gain deeper insights into their operations and make more informed decisions. This
leads to improved inventory accuracy, optimized resource utilization, and streamlined workflows, ultimately
driving operational excellence and cost savings.Furthermore, the Smart Warehouse Monitoring System
contributes to enhancing customer satisfaction and competitiveness in the marketplace. By ensuring timely and
accurate order fulfillment, reducing lead times, and enhancing supply chain visibility, organizations can deliver
superior service to their customers and gain a competitive edge. Additionally, the system's ability to support
compliance with regulatory requirements, enhance security measures, and optimize energy usage further
underscores its value in promoting sustainability and operational resilience. Overall, the Smart Warehouse
Monitoring System represents a strategic investment for organizations seeking to modernize their warehouse
operations and stay ahead in today's dynamic business landscape.

ADVANTAGES:
1. Early Fire Detection and Prevention

2. Optimal Environmental Control
3. Real-Time Data Monitoring
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4. Remote Accessibility
5. Enhanced Warehouse Safety and Efficiency

APPLICATIONS:

1.Real-Time Inventory Tracking
2.Predictive Maintenance
3.Energy Management
4.Enhanced Security

5.Labor Optimization
6.Compliance Management

Xl. FUTURE SCOPE:

The future of smart warehouse monitoring systems using 10T and GSM technology is bright, with several
exciting possibilities for even greater efficiency and automation.Real-time data on inventory levels, location,
and environmental conditions can be seamlessly integrated with WMS for improved stock control, order
fulfillment, and resource allocation.loT-enabled warehouse systems can interact with AMRs for automated tasks
like transporting goods, conducting inventory checks, and fulfilling picking requests.Smart systems can
optimize energy usage by monitoring temperature, lighting, and equipment operation. Additionally, data
analysis can help reduce waste and promote sustainable practices within the warehouse.These advancements,
along with continuous development in sensor technology, data security, and communication protocols, promise
to revolutionize warehouse operations, leading to significant improvements in efficiency, cost savings, and
overall supply chain management.
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