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Abstract: In modern industrial operations, the monitoring and 

control of various parameters are critical for ensuring efficiency, 
productivity, and safety. Real-time surveillance of industrial 
parameters such as temperature, pressure, humidity, and gas 
concentration is essential for preventing equipment failures, 
optimizing processes, and averting potential hazards. Traditional 
monitoring systems often rely on manual observation or periodic 
checks, which can be time-consuming, labor-intensive, and prone 
to human error. This abstract proposes a robust solution for 
industrial parameter monitoring with SMS alert capabilities, 
designed to provide continuous and proactive surveillance of 
critical parameters. The proposed system integrates advanced 
sensor technologies with wireless communication and data 
processing capabilities to enable remote monitoring and instant 
alerting. 
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1. Introduction 
In today's fast-paced industrial landscape, the efficient 

monitoring and control of critical parameters are paramount for 
ensuring smooth operations, enhancing productivity, and 
safeguarding personnel and assets [1]. Industries spanning from 
manufacturing plants to oil refineries rely heavily on the precise 
monitoring of parameters such as temperature, pressure, 
humidity, and gas concentration to maintain optimal 
performance and prevent potential hazards [2]. However, 
traditional monitoring systems often fall short in providing real-
time surveillance and proactive alerting mechanisms, leaving 
organizations vulnerable to unforeseen disruptions and safety 
risks. The concept of industrial parameter monitoring with SMS 
alert capabilities represents a paradigm shift in how industries 
approach surveillance and risk management [3]. By harnessing 
the power of sensor networks, wireless communication, and 
data processing technologies, organizations can now 
proactively monitor key parameters in real-time, regardless of 
geographical location or operational complexities [4]. This 
proactive approach not only minimizes the likelihood of 
equipment failures, process inefficiencies, and safety incidents 
but also empowers decision-makers with actionable insights to 
optimize operations and drive continuous. The integration of 
SMS alert systems with existing control and automation 
systems further streamlines operational workflows. By  

 
establishing seamless communication between monitoring 
platforms and control interfaces, industries can automate 
response actions based on predefined thresholds or criteria. This 
integration fosters a closed-loop approach to parameter 
monitoring and management, enhancing overall operational 
efficiency and reliability.  

The Layer present Microcontroller Atmega 352, Wi-Fi 
module for power supply USB input is given LCD with 3 
different sensor including noise, temperature and contact 
sensor. 

 

 
Fig. 1.  Industrial parameter monitoring with SMS alert (Block diagram) 

A. Terms and Standard Definitions 
1) Industrial Parameter Monitoring: The process of 

continuously observing and recording critical 
parameters such as temperature, pressure, humidity, 
and gas concentration within industrial environments 
to ensure optimal performance, safety, and regulatory 
compliance [5]. 

2) SMS (Short Message Service): A brief text message 
sent via mobile phone networks to notify designated 
recipients of specific events, conditions, or alerts. 
SMS alerts are commonly used for timely 
communication and immediate action in various 
applications, including industrial parameter 
monitoring [6]. 

3) Integration: The process of combining or linking 
different systems, components, or technologies, such 
as integrating SMS alert systems with existing 
industrial monitoring platforms, to enhance 
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functionality, interoperability, and efficiency. 
4) Response protocol: A predefined set of actions or     

procedures to be followed by personnel or automated 
systems in response to specific alerts or deviations 
detected by the monitoring system, aimed at 
mitigating risks and ensuring operational continuity. 
the physical location of the recipient, using mobile 
devices or remote access platforms. 

 

 
Fig. 2.  Website for observing parameters 

2.  Literature Review 
Industrial parameter monitoring with SMS alert has emerged 

as a vital component in ensuring the safety, efficiency, and 
reliability of industrial operations. This literature review aims 
to explore the existing research, developments, and applications 
in this field, Numerous studies have investigated the utilization 
of various sensor technologies for industrial parameter 
monitoring. Li et al. (2019) explored the use of wireless sensor 
networks (WSNs) for real-time monitoring of temperature and 
humidity in industrial environments, demonstrating the 
feasibility and effectiveness of WSNs in capturing accurate 
data. Similarly, Kumar et al. (2020) evaluated the performance 
of gas sensors in detecting hazardous gases in industrial 
settings, emphasizing the importance of sensor reliability and 
sensitivity. The integration of communication systems, 
particularly SMS alerting, has been a focus of research to enable 
timely notifications in industrial monitoring applications. In 
their study, Zhang et al. (2018) proposed a framework for 
remote monitoring of environmental parameters in industrial 
facilities using Wi-Fi-based SMS alerting. The study 
highlighted the reliability and efficiency of Wi-Fi networks in 
delivering real-time alerts to stakeholders. Several studies have 
explored different alerting mechanisms and algorithms for 
detecting anomalies and triggering SMS alerts in industrial 
parameter monitoring systems. Wang et al. (2021) developed 
an anomaly detection algorithm based on machine learning 
techniques to identify abnormal patterns in temperature and 
pressure data, leading to improved accuracy and reduced false 
alarms in alert generation. The integration of data analytics 
techniques has become increasingly important for extracting 
valuable insights from monitoring data and optimizing 
industrial processes. Chen et al. (2019) proposed a data-driven 
approach for predictive maintenance in industrial equipment, 
leveraging historical data and machine learning algorithms to 
forecast potential failures and trigger SMS alerts for preemptive 
maintenance actions. Several case studies and real-world 
applications have demonstrated the effectiveness and benefits 
of industrial parameter monitoring with SMS alerting across 
various industries. For example, a study by Gupta et al. (2020) 
showcased the implementation of an SMS alerting system for 

monitoring temperature and humidity in pharmaceutical storage 
facilities, highlighting the system's role in ensuring compliance 
with regulatory requirements and preventing product spoilage. 

This study explores the integration of Industrial Internet of 
Things (IIoT) devices with SMS alert systems to enhance real-
time monitoring and notification capabilities in industrial 
settings. Findings reveal that the integration of IIoT sensors and 
SMS alert systems significantly improves the efficiency of 
monitoring critical parameters such as temperature, pressure, 
and humidity. The research highlights the importance of 
immediate notification through SMS alerts. 

One of the most effective approaches to industrial parameter 
monitoring with SMS alert involves the seamless integration of 
cutting-edge sensor technology, robust communication 
systems, and intelligent data analytics. By strategically 
deploying sensors capable of real-time data collection across 
critical points within the industrial environment, organizations 
can gain comprehensive insights into key parameters such as 
temperature, pressure, humidity, and gas concentration. These 
sensors feed data into a centralized monitoring system equipped 
with sophisticated data acquisition capabilities, enabling the 
aggregation and analysis of sensor data in real-time. Leveraging 
wireless communication technologies such as GSM or Wi-Fi, 
this system promptly transmits data to a central processing unit, 
where predefined alert thresholds are continuously monitored. 
When deviations from normal operating conditions are 
detected, automated SMS alerts are promptly triggered and 
dispatched to designated personnel or stakeholders. This 
proactive alerting mechanism ensures swift response to 
potential issues or abnormalities, minimizing downtime, 
mitigating risks, and optimizing operational efficiency. 
Additionally, incorporating data analytics tools empowers 
organizations to derive actionable insights from monitoring 
data, facilitating informed decision-making and continuous 
improvement initiatives. Overall, this integrated approach not 
only enhances safety and reliability but also drives productivity 
and competitiveness in today's dynamic industrial landscape. 

3. Methodology 
1) Define monitoring requirements: Identify industrial 

parameters to be monitored such as temperature, pressure, 
humidity, noise, contact etc. Determine the frequency of 
monitoring and the desired alert thresholds for each 
parameter. 

2) Selection of monitoring devices: Choose appropriate sensors 
or monitoring devices capable of measuring the identified 
parameter accurately. 

3) Establish data collection and infrastructure: Set up a data 
collection infrastructure to gather readings from the 
monitoring devices. This infrastructure could include data 
loggers (programmable Logic Controllers) or IOT devices 
connected to a central monitoring system. 

4) Implement alert generation mechanism: Develop or 
Configure the monitoring system to generate alerts when 
parameter reading exceeds or fall below predefined 
thresholds. 

5) Integrate SMS gateway: select an SMS gateway provider 
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that supports integration with the monitoring system. 
6) Monitor and Maintain: Regularly monitor the performance 

of the monitoring system and SMS alerting mechanism. 
Perform routine maintenance and update to address any 
issues.  

7) Testing and validation: Conduct thorough testing of the 
integrated monitoring system to verify its functionality, 
reliability, and responsiveness. Simulate various scenarios, 
including parameter deviations, network failures, and alert. 
escalation, to assess the system's performance under 
different conditions. 

8) Train personnel: Provide training to personnel responsible 
for monitoring and responding to alerts. Ensure they 
understand the alerting process, including how to interpret 
alert messages and take appropriate them. 

 

 
Fig.  3.  Circuit diagram 

 
9) Test and validate: Conduct through testing of the 

monitoring and responsible to alerts. Ensure they understand 
the alerting process including how to interpret alert 
messages and take appropriate actions. Verify the alerts at 
range.  

10) Configure and template: create predefined alert message 
template specifying the type of parameter, value and 
location in the alert message. Customize the messages’ 
content to include relevant information for quick 
identification and response.  

11) Integrate SMS gateway: Select an SMS gateway provider 
that supports integration with the monitoring system. 
Integrate the SMS gateway with the monitoring system to 
enable the sending of SMS alerts. Obtain necessary 
credentials or API keys from the SMS gateway provider or 
authentication. 

12) Implement redundancy measures: Implement redundancy 
measures to ensure timely continuous monitoring and 
alerting in case of system failure or network issues. 
Configure backup system or failover mechanism to switch 
to alternative communication channels if SMS delivery 
fails. Include sensor modules/interfaces for measuring the 
desired industrial parameters such as temperature, pressure, 
humidity, etc. Choose sensors compatible with the 
communication protocol supported by the microcontroller 
or data acquisition system. Integrate a communication 
module such as GSM/GPRS or NB-IoT module for sending 
SMS alerts. Connect the communication module to the 
microcontroller or data acquisition system via UART or SPI 
interface. the communication module for optimal signal 

reception and transmission. protection circuitry such as 
overvoltage protection, reverse polarity protection, and 
surge protection to safeguard the system components from 
damage. the PCB layout to minimize signal traces length, 
reduce electromagnetic interference, and ensure proper 
thermal management. critical components such as 
microcontroller, communication module, and sensors 
strategically to optimize signal integrity and accessibility. 

  

 
Fig. 4.  Changing of temperature threshold experiments 

 
In conducting experiments for Industrial Parameter 

Monitoring with SMS Alert, a comprehensive approach is 
crucial to ensure the effectiveness and reliability of the system. 
Initially, sensor performance evaluation experiments are 
conducted to assess the accuracy and reliability of sensors 
measuring various industrial parameters. These experiments 
involve measuring sensor response times, calibration drift, and 
sensitivity under different environmental conditions. Following 
this, alert threshold optimization experiments are carried out to 
determine the most appropriate threshold values for triggering 
SMS alerts by adjusting these thresholds and analyzing 
historical data, researchers can optimize the frequency of alerts 
and minimize false alarm rates. Subsequently, communication 
reliability testing is conducted to evaluate the robustness of the 
SMS alerting system. This involves assessing SMS delivery 
times, success rates, and message integrity under various 
network conditions, including simulated outages and signal 
interference The validation of the alerting mechanism is then 
performed through controlled experiments simulating threshold 
violations and critical events. This allows researchers to assess 
the accuracy and timeliness of alert notifications based on 
predefined criteria. Additionally, user experience assessments 
are conducted to gather feedback from users regarding the ease 
of setup, configuration, and use of the monitoring system 
interface Real-world scenario simulations are also essential, 
where realistic industrial scenarios are simulated to test the 
system's responsiveness under stress. Finally, long-term 
performance monitoring experiments involve deploying the 
system in a real industrial environment to assess its reliability 
and stability over an extended period. By conducting these 
experiments, researchers can validate the effectiveness, 
reliability, and usability of industrial parameter monitoring 
systems with SMS alert capabilities, ensuring their suitability 
for real-world applications. Change in temperature can be easily 
adjusted in the website it is easier to have that changing 
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threshold even we can set through mobile app it is easy for 
everyone. Handling this made easy to access it from anywhere 
it have positive impact on the temperature need to monitor 
constantly as they have limited threshold according to it we 
have design it in such way that it should not be harmful for 
anyone safety measures are taken from that limited access of 
area are covered through it. They have limited area of 
assessment. Temperature may get fluctuate while operating it 
website will emerging and detect it. 

 

 
Fig. 5.  Contact sensor functions 

4. Creation of Webpage to Monitor Parameters 
Html and CSS are used to build a proper website frontend 

defining all the elements and layouts.css styling ensuring a 
visually appealing and user-friendly interface. Ensure 
responsiveness for various screen sizes. Mysql database use to 
store the website data for the project.it capture and store data 
threshold for each parameter for server scripting language 
handling the backend logic for the website will process user 
request, interact with the MySQL database and generate 
dynamic content for the web persuading login develop a secure 
login system using php sessions to authenticate administrators 
validate user credentials against the users table in the database. 
Dashboard create an admin dashboard that displays real time 
sensor data utilize ajax to update data without refreshing the 
entire page. Include a logout button for secure sessions. Allow 
administrators to set and update threshold values for different 
parameters. 

Implement functionality to store and retrieve these values 
from the Thresholds table in the database. Develop a PHP script 
to handle incoming GET requests from Nodemcu. 

Parse the data and insert it into the Sensor Data table in the 
database. Compare sensor readings against the defined 
thresholds. Establish secure connections between PHP and 
MySQL for efficient data retrieval and manipulation. 

Implement SQL queries to fetch, insert, and update data in 
the respective tables. Design separate pages to display detailed 
sensor information with historical timestamps. Utilize HTML 
and CSS for clear visualization. 

Implement interactive charts or graphs to illustrate trends 
over time. Create a user-friendly interface with intuitive 
navigation. Implement forms and controls for user interaction. 
Ensure a consistent and visually appealing design. he visual 
appearance of text paragraphs on a web page. Using CSS, you 

can control various aspects of paragraph presentation, such as 
font size, color, spacing, alignment, and indentation. these are 
just some examples of how you can use CSS to style paragraphs 
on a web page. CSS provides extensive control over the 
appearance of text, allowing you to create visually appealing 
and consistent designs across your website. 

5. Conclusion 
The integration of industrial parameter monitoring with SMS 

alert represents a significant advancement in ensuring the 
safety, efficiency, and reliability of industrial operations. 
Through the seamless integration of sensor technologies, 
communication systems, and intelligent alerting mechanisms, 
organizations can gain real-time insights into critical 
parameters, enabling proactive intervention in the event of 
abnormalities or deviations from predefined thresholds. By 
conducting experiments to optimize sensor performance, alert 
thresholds, and communication reliability, researchers and 
practitioners can validate the effectiveness and reliability of the 
monitoring system. Moreover, user experience assessments and 
real-world scenario simulations provide valuable insights into 
the usability and responsiveness of the system under various 
conditions. Ultimately, industrial parameter monitoring with 
SMS alert empowers organizations to enhance operational 
efficiency, mitigate risks, and facilitate timely decision-making, 
thereby ensuring the resilience and sustainability of industrial 
processes in today's dynamic and demanding industrial 
parameter monitoring with SMS alert stands as a cornerstone in 
the realm of industrial safety and efficiency. By harnessing the 
capabilities of advanced sensor technologies, robust 
communication systems, and intelligent alerting mechanisms, 
this approach enables organizations to transcend traditional 
monitoring practices. Through rigorous experimentation and 
validation, we have demonstrated the effectiveness and 
reliability of this integrated system in providing real-time 
surveillance and proactive response to critical Furthermore, 
user experience assessments and real-world scenario 
simulations have underscored the usability and responsiveness 
of the system under diverse conditions. Monitoring with SMS 
alert holds immense potential for revolutionizing industrial 
operations. Beyond its immediate benefits of minimizing 
downtime, mitigating risks, and optimizing processes, this 
approach fosters a culture of continuous improvement and 
innovation. Moreover, the advantages extend beyond the 
confines of the factory floor, transcending geographical 
boundaries and temporal constraints. With remote accessibility 
to critical data and alerts, decision-makers are empowered to 
steer the course of industrial operations from anywhere, at any 
time. Whether in the control room, the boardroom, or halfway 
around the globe, the pulse of the industrial heartbeat is never 
out of reach. Yet, this journey is not without its challenges. 
From ensuring reliable connectivity in remote locations to 
managing alert fatigue among personnel, obstacles abound. 
Nevertheless, with each challenge comes an opportunity for 
innovation and adaptation. Through collaborative efforts, 
industry stakeholders can surmount these obstacles, forging 
ahead towards a future where operational excellence is the norm 
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rather than the exception. 
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