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Abstract: In the era of Industry 4.0, real-time data monitoring and analysis have become essential for 

enhancing operational efficiency and decision-making in industrial environments. This project focuses 

on the development of a comprehensive system for visualizing and analyzing real-time industrial data 

using a DHT11 sensor, which measures temperature and humidity. The collected data is transmitted 

and visualized through a dynamic web interface built on MyPHPAdmin, enabling users to access and 

interpret data seamlessly. The visualization aspect of the project aims to present the data in an 

intuitive format, allowing stakeholders to monitor environmental conditions effectively. Following the 

visualization phase, the data will undergo thorough analysis using advanced tools like Tableau and 

Excel, providing insights into patterns, trends, and anomalies in the industrial setting. This project not 

only demonstrates the integration of hardware and software technologies for real-time data 

management but also emphasizes the importance of data visualization and analysis in optimizing 

industrial processes. Ultimately, it serves as a foundation for further research and development in the 

field of industrial automation and data-driven decision-making. 
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I. INTRODUCTION 

Recent studies have explored vibrotactile stimulation as a therapeutic intervention for motor function 

improvement. Vibrotactile therapy uses controlled vibrations to stimulate neural pathways, which may enhance 

motor control and support neuroplasticity. Inspired by these findings, this study presents a vibrotactile glove 

designed to provide fingertip- based vibrational feedback aimed at improving hand coordination and dexterity. 

Built using Arduino Nano, vibration motors, a lithium-ion battery, and other compact components, the glove 

delivers customizable vibrational patterns to stimulate motor neurons. Preliminary testing suggests that this 

wearable device may be an effective tool for early intervention in PD, offering a simple, accessible way to support 

motor function in individuals at risk.000000000000000 The "Real-Time Industrial Data Visualization and Analysis" 

project aims to harness the capabilities of modern data collection and visualization techniques to enhance industrial 

operations. By utilizing a DHT11 sensor, which effectively measures temperature and humidity, the project collects 

real-time environmental data critical for monitoring industrial conditions. This data is then visualized through a web 

interface developed using MyPHPAdmin, allowing users to access and interpret the information easily. The project also 

includes a future phase dedicated to analyzing the collected data using advanced analytics tools like Tableau and Excel. 

This comprehensive approach ensures that stakeholders can make informed decisions based on accurate, real-time 

information, ultimately contributing to improved efficiency and productivity in industrial settings 

 

II. MOTIVATION 

This project is motivated by the increasing demand for real-time monitoring in industrial processes, where traditional 

data collection methods often lead to inefficiencies and delays. By integrating IoT technology and advanced data 

visualization techniques, the project aims to optimize operations, reduce costs, and enhance safety in industrial 

environments. Additionally, the ability to analyze data with tools like Tableau and Excel will provide valuable insights 

for informed decision-making 
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The "Real-Time Industrial Data Visualization and Analysis" project a

using a DHT11 sensor and visualize it through a web interface created with MyPHPAdmin. The project will analyze 

this data with Tableau and Excel to identify trends and improve decision

enhance operational efficiency and support future scalability.

 

IV.

System Architecture 

Data Flow Diagrams 

 

Working 

FIGURE 4.4.1: Working flow diagram
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III. OBJECTIVES 

Time Industrial Data Visualization and Analysis" project aims to collect temperature and humidity data 

using a DHT11 sensor and visualize it through a web interface created with MyPHPAdmin. The project will analyze 

this data with Tableau and Excel to identify trends and improve decision-making, demonstrating how 

enhance operational efficiency and support future scalability. 

IV. SYSTEM ARCHITECTURE 

 
Figure 4.1.1: System Architecture 
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ims to collect temperature and humidity data 

using a DHT11 sensor and visualize it through a web interface created with MyPHPAdmin. The project will analyze 

making, demonstrating how real-time data can 
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Explanation of Each Step: 

• Power Supply (Battery): Provides power to the entire glove system. 

• Microcontroller (Arduino Nano): Controls and processes signals to manage the vibrations. 

• Processing & Vibration Control: The microcontroller processes input signals and controls the vibration patterns. 

• Vibration Motors (Fingertips): Small motors at the fingertips receive signals and produce targeted vibrations. 

• Sensory Feedback & Neural Activation: The vibrations stimulate sensory receptors, potentially aiding motor function. 

• User Feedback & Adjustments: Users provide feedback, which helps adjust vibration patterns if needed 

 

1. Hardware Components  

 Arduino Nano: The core of the glove’s control system is an Arduino Nano microcontroller, which manages the 

timing and intensity of vibrations. The Arduino Nano is compact and power-efficient, making it ideal for 

wearable applications. 

 Vibration Motors: Small vibration motors are embedded at the tips of each finger. These motors generate 

controlled vibrational feedback at specific frequencies, chosen based on studies suggesting that certain 

vibration frequencies can stimulate motor neurons and enhance sensory feedback. 

 Power Supply: The glove is powered by a rechargeable lithium-ion battery, ensuring portability and sufficient 

battery life for daily use. The battery is connected to a charging module, which allows for convenient 

recharging. 

 Slide Switch: An on/off slide switch is incorporated to enable users to easily control the activation of the glove 

without requiring complex interactions. 

 

2. Programming and Vibration Patterns 

The Arduino Nano is programmed through the Arduino IDE to control the vibration motors. The code specifies the 

vibration frequency, duration, and pattern for each session, based on research that indicates optimal frequencies for 

neurostimulation. 

 

3. User Interaction and Operation 

 When the glove is switched on using the slide switch, the Arduino Nano initializes the motors based on the 

pre- programmed vibration pattern. 

 During a session, the glove vibrates according to the selected mode (continuous or pulsating) for a duration set 

by the user or programmer. The vibrations at the fingertips stimulate sensory receptors, which send signals to 

the brain, potentially engaging motor neurons involved in hand coordination and dexterity. 

 At the end of the session, the user can turn off the glove with the slide switch, conserving battery power for 

future use. The rechargeable battery can be easily recharged via the charging module. 

 

4. Expected Impact on Motor Function 

The fingertip vibrations are intended to enhance hand control by activating neural pathways associated with motor 

functions. By regularly stimulating these pathways, the glove aims to improve fine motor skills, grip strength, and 

overall hand dexterity, providing therapeutic benefits that could delay the onset of PD symptoms. 

Preliminary testing with users suggests that consistent use of the glove helps improve coordination and reduce hand 

stiffness, making it a promising tool for early intervention in individuals at risk of PD. 

 

5. Result 

 The experimental results indicated that the vibrotactile glove significantly improved hand coordination and 

dexterity in participants. Key findings include: 

 Dexterity Improvement: Average performance in the Purdue Pegboard Test increased by 25%. 

 Grip Strength: Participants showed enhanced grip strength and control, with reductions in hand stiffness. 
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 Participant Feedback: Subjects reported greater ease in performing daily activities, citing improved fine motor 

control as the primary benefit. 

 

V. CONCLUSION 

Our project on "Real-Time Data Analytics and Visualization" effectively demonstrates the potential of integrating 

sensor technology with web-based dashboards to provide real-time insights into environmental conditions. By 

visualizing temperature and humidity data, the system enables informed decision-making across various applications, 

from home automation to industrial monitoring. This project highlights the importance of accessible, real-time data for 

improving efficiency, comfort, and safety in diverse settings, showcasing the power of data driven solutions in modern 

environments 
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