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Fig 2: Idealized pressure-time variation curve 
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Fig 3: ETAB Model 
 



   

Fig 4: Maximum displacement values for G + 2 structure under different charge weights and standoff distances 
 

 



   

Fig 5: Maximum displacements with respect height of floor for G + 15 structure before and after providing local jacketing 
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Abstract: In order to protect public health and safety, particulate matter (PM) monitoring in residential construction sites is crucial. 

Traditional monitoring methods often involve expensive equipment and complex procedures, limiting their accessibility and 

scalability, particularly in resource-constrained settings. This study explores the feasibility of utilizing cost-effective dust sensors 

for real-time PM monitoring in construction residential environments, with a focus on sites in Pune. A comprehensive assessment 

of the performance of these sensors was conducted through deployment in various construction sites across Pune, measuring PM 

concentrations over extended periods. The results demonstrate the efficacy of the cost-effective dust sensors in providing timely 

and accurate PM data, enabling proactive management of air quality in construction areas. The findings highlight the potential of 

these sensors to enhance environmental monitoring practices and support sustainable development initiatives in urban construction 

projects. This research contributes to advancing the adoption of affordable technologies for effective PM surveillance, thereby 

promoting healthier and more liveable communities amidst construction activities in Pune and similar urban settings. 

   
Index Terms – Particulate matter, Air Quality Impact, Low-cost dust sensor, Construction site, Real time monitoring 

I. INTRODUCTION 

Particulate matter pollution poses significant risks to human health and the environment, particularly in urban areas undergoing 

rapid development and construction. Construction residential sites, in particular, are hotspots for PM emissions due to various tasks 

including material handling, demolition, and excavation Heart difficulties and respiratory issues might result from significant PM 

exposure., and other adverse health effects among residents and workers in these areas. Therefore, effective monitoring and 

management of PM pollution in construction residential sites are crucial for safeguarding public health and promoting sustainable 

urban development. Traditional methods of PM monitoring typically involve sophisticated equipment and complex procedures, 

making them inaccessible and impractical for widespread deployment, especially in developing regions. However, recent 

advancements in sensor technology have led to the development of cost-effective dust sensors capable of real-time PM monitoring. 

These sensors offer a promising solution for enhancing environmental surveillance in construction sites by providing timely and 

accurate data at a fraction of the cost of traditional monitoring methods. This paper focuses on the application of cost-effective dust 

sensors for monitoring PM in construction residential sites, with a specific emphasis on sites located in Pune, India. Pune, a rapidly 

growing urban center, is experiencing significant construction activity, leading to concernsconcerning public health and air quality. 

Through a comprehensive analysis of the collected data, including comparison with traditional monitoring methods and assessment 

of sensor performance under different environmental conditions, this study seeks to provide valuable insights into the potential of 

cost-effective dust sensors for improving PM surveillance in construction residential sites Policymakers, urban planners, and 

environmental practitioners looking for practical ways to reduce PM pollution and safeguard public health in quickly expanding 

cities like Pun should consider the study's conclusions. 
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II. LITERATURE REVIEW 

 

 

Sr 

No. 

Author Name Title of Paper Outcomes 

1  Muhammad Asifi, Rida Atizaz Ul Haq, 

(2022) 

Particulate matter emission and their 

control technologies. 

 

Highlights the global issue of 

PM contamination, 

emphasizing its impact on 

health and the environment. 

The study underscores the 

urgent need for pollution 

reduction policies and carbon 

control measures to mitigate 

the adverse effects of PM on 

public health. 

2  Ingrid Priscylla Silva Araújo and Dayana 

Bastos Costa, (2022) 

Measurement and Monitoring of 

Particulate Matter in Construction 

Sites: Guidelines for Gravimetric 

Approach. 

Proposes guidelines for PM 

monitoring in construction, 

aiming to promote safety and 

health for workers and 

residents. The study 

emphasizes the importance of 

standardized monitoring 

procedures and equipment 

selection to ensure accurate and 

reliable measurement of PM 

levels in construction sites. 

3  Hyunsik Kim, Sungho Tae, Pengfei Zheng, 

Geonuk Kang and Hanseung Lee, (2021) 

Development of IoT-Based Particulate 

Matter Monitoring System for 

Construction Sites. 

Discusses policies to regulate 

PM concentration on 

construction sites, focusing on 

South Korea's measures. The 

paper highlights the 

effectiveness of policy 

interventions in reducing PM 

emissions from construction 

activities and protecting public 

health in urban areas. 

4  Daniel Cheriyan, jae-ho choi, (2020) A review of research on particulate 

matter pollution in the construction 

industry 

Examines PM exposure from 

construction activities, urging 

research to reduce PM 

exposure and develop effective 

control measures. The paper 

emphasizes the importance of 

implementing stricter 

regulations and guidelines to 

minimize PM emissions from 

construction sites. 

5  Hai-Ying Liu, Philipp Schneider, Rolf 

Haugen, (2019) 

Performance assessment of a low cost 

PM2.5 sensor for a near four-month 

period Osla. 

Evaluates the performance of 

low-cost PM sensors, 

emphasizing potential misuse 

in citizen science applications 

and personal air quality 

monitoring. The study stresses 

the need for proper calibration 

and validation procedures to 

ensure the reliability of PM 

sensor data in various 

environmental conditions. 

6  Nadezhda Menzelintseva, Natalia 

Karapuzova, Awadh M Redhwan, Ekaternia 

Fomania Volgograd State Technical 

University, (2019) 

Study of dust particle size distribution 

in the air of work areas at cement 

production facilities. 

Investigates shop air 

contamination with dust in 

cement production, 

highlighting the importance of 

particle size distribution 

analysis in understanding PM 

emissions. The study 

emphasizes the significance of 

controlling dust emissions in 

industrial settings to mitigate 
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adverse health effects on 

workers and nearby residents. 

7  Shafayet Ahmed, Ingrid Arocho, (2019 Emission of particulate matters during 

construction: A comparative study on a 

Cross Laminated Timber (CLT) and a 

steel building construction project. 
 

 

Compares PM emissions 

from construction materials, 

identifying CLT as safer than 

steel in terms of PM emission. 

The study highlights the need 

for adopting sustainable 

construction practices to 

minimize PM emissions and 

protect public health in urban 

areas undergoing rapid 

development. 

8  Marek Badura, Piotr Batog, Anetta 

Drzeniecka-Osiadacz, and Piotr Modzel, 

(2018) 

Evaluation of low-cost sensors for 

Ambient PM2.5 Monitoring. 

Assesses the operational 

stability of PM sensors, 

emphasizing the importance of 

proper use, especially outdoors, 

to obtain accurate and reliable 

data. The study underscores the 

need for ongoing maintenance 

and calibration of PM sensors 

to ensure their long-term 

performance and effectiveness 

in air quality monitoring. 

9  Fatima Khanum, Muhammad Nawaz 

Chaudhry, Prashant Kumar, (2017) 

Characterization of five-year 

observation data of fine particulate 

matter in the metropolitan area of 

Lahore. 

Studies PM2.5 trends in urban 

areas, emphasizing the need for 

understanding sources and 

variability to develop effective 

air quality management 

strategies. The research 

underscores the importance of 

continuous monitoring and 

analysis of PM levels to assess 

the effectiveness of pollution 

control measures over time. 

10  Rita Jane Brito de Moraes, Dayana Bastos 

Costa, Priscylla Silva Araújo, (2016) 

Particulate Matter Concentration from 

Construction Sites: Concrete and 

Masonry Works. 

Explores PM emissions during 

construction, advocating for 

more quantitative data and 

understanding of particle 

characteristics to mitigate 

health risks. The study 

emphasizes the importance of 

implementing dust control 

measures and promoting proper 

waste management practices on 

construction sites to reduce PM 

emissions and protect workers' 

health. 

11  Francis Olawale Abulude, (2016) Particulate Matter: an approach to air 

pollution, Research gate. 

 

Highlights the global health 

implications of PM pollution, 

emphasizing collaborative 

efforts to address the issue and 

mitigate its impact on public 

health. The paper underscores 

the need for international 

cooperation and policy 

initiatives to combat air 

pollution and protect 

vulnerable populations from 

the adverse effects of PM 

exposure. 

12  Ingrid P. S. Araújo, Dayana B. Costa 2, Rita 

J. B. de Moraes, (2014) 

 

 

Identification and Characterization of 

Particulate Matter Concentrations at 

Construction Jobsites. 

Discusses PM emissions from 

construction activities, 

emphasizing the need for more 

research in this area to develop 

effective mitigation strategies. 
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The study underscores the 

importance of identifying and 

quantifying PM sources in 

construction sites to implement 

targeted control measures and 

minimize environmental and 

health risks. 

13  Emily Goswami, Timothy Larson, Thomas 

Lumley & L.-J. Sally Liu, (2011) 

Spatial Characteristics of Fine 

Particulate Matter: Identifying 

Representative Monitoring Locations 

in Seattle 

Investigates spatial variability 

of PM2.5, emphasizing the 

importance of site selection for 

monitoring to accurately assess 

ambient exposures. The study 

underscores the need for 

strategic placement of 

monitoring stations in urban 

areas to capture representative 

PM concentrations and inform 

air quality management 

decisions effectively. 

 

III. RESEARCH AND METHODOLOGY 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3.1 Particulate matter emission  

The project starts with gathering evaluations of the literature on particulate matter for PM monitoring, which includes a methodical 

process that starts with an issue and a hypothesis. The data was obtained from various finding in the literature, with the help of 

literature the gaps and insights were identified. Various gaps in the study of literature review were the standard instruments available 

in the market for the study of particulate matter emission are costly, handling of the instruments can only be done by skilled person, 

data entry with the help of filter paper in air sampler can have multiple errors while handing it. The sensor assembly which is done 

by our group eliminates all the above gaps as the data entry is directly done in the excel sheet format per second of the analysis. 

There are various constructions activities on the residential constructions sites which cause the emission of dust during extraction of 

ground, drilling, steel cutting, dumping of waste from upper floor to lower floor. 

3.2 Instrument assembly 

This instrument represents a portable solution for measuring particulate matter (PM) concentration, incorporating the PMS7003 

sensor, an Arduino microcontroller, an RTC module, an LCD display, and an SD card module, all enclosed within an acrylic housing. 

Capable of accurately measuring PM1.0, PM2.5, and PM10 levels, it provides real-time data visualization on an LCD screen and 

logs this information with precise timestamps onto an SD card for subsequent analysis. With the RTC module ensuring accurate 

timekeeping and the Arduino managing data collection, processing, and storage, this cost-effective tool serves as a reliable option 

for air quality monitoring in diverse settings, ranging from urban environments to industrial facilities. 

 3.3 Site selection and instrument set up 

We conducted an extensive search for suitable residential construction sites across Pune, focusing on those that, while not very large, 

were actively engaged in typical construction activities. After careful evaluation, we identified key PM emission activities at these 

sites, including cutting concrete blocks, unloading cement, and cutting and polishing tiles, among others. These activities were crucial 
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for our study as they generate significant amounts of particulate matter, making them ideal for assessing the performance and 

effectiveness of our dust sensor system. 

Once the sites were selected, we proceeded with the setup of our monitoring instruments. We equipped the sensors with a reliable 

power supply using power banks, ensuring uninterrupted data collection. The sensors were strategically positioned at a height of 1.5 

meters, aligning with the breathing zone, which is the typical height at which people inhale air. This placement was essential for 

capturing accurate and representative air quality data relevant to human exposure. In scenarios where we deployed two instruments 

at a single site, we maintained a distance of 5 meters between them. This spacing was carefully chosen to provide comprehensive 

coverage and to ensure that the data collected was representative of different points within the construction area.  

3.4 Data analysis 

The collected data was continuously saved onto SD cards integrated into each instrument. This approach ensured secure and efficient 

storage of large datasets over extended monitoring periods. Upon completion of the data collection phase, the data was extracted from 

the SD cards and imported into Excel for analysis. In Excel, we organized the data, performing initial cleaning and processing to 

eliminate any anomalies or errors. Subsequently, we conducted a detailed analysis to examine the patterns and trends in PM levels 

corresponding to different construction activities. The processed data was then represented in graphical formats, including line graphs, 

bar charts, and scatter plots, which provided clear visual insights into PM concentration variations over time and across different sites. 

These graphical representations enabled us to identify peak emission periods, correlate specific activities with higher PM levels, and 

assess the overall air quality impact of residential construction site. 

 

IV. OBSERVATIONS 

During our field observation at the residential construction site in Ambegaon Taluka, Haveli, Pune, we monitored PM emissions using 

three instruments set up at strategic locations on the site. Initially, we recorded PM levels when there were no construction activities, 

although some vehicular activity was present. On this day, with clear skies and moderate wind, the PM levels were relatively low. 

The following day, we monitored the site during active construction activities under similar weather conditions. The findings showed 

that PM emissions have significantly increased. This sharp variation underlines how building activities have a significant impact on 

air quality and emphasizes the necessity of efficient dust control methods to reduce dangers to human health and the environment. 

3.1 DAY 1 FIELD OBSERVATION 

On the first day, we recorded PM levels when there were no construction activities, although some vehicular activity was present. 

There was a light breeze, clear skies, and comparatively low PM levels. This baseline data served as a point of comparison when 

assessing how different building projects affected the quality of the air. 

Fig no. 1, 2 & 3 showing PM emission on site. 
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3. 

 

 

 

 

 

 

 

 

On the first day of our field observation at the residential construction site in Ambegaon Taluka, Haveli, Pune, we began by setting 

up our instruments and checking the parameters. The temperature was 26.7°C, the humidity was 45%, the wind speed was 4.5 m/s, 

the area of the site was 6,325 sqft, and the instrument height was 1.5 meters. We observed some fluctuations in PM levels due to 

vehicular movement, particularly when trucks were unloading aggregates. 

 

3.2 DAY 2 FIELD OBSERVATION 

On the second day of our field observation at the residential construction site in Ambegaon Taluka, Haveli, Pune, we monitored 

the site during active construction activities. The weather conditions were similar to the first day, with clear skies and moderate wind. 

Throughout the day, there were frequent movements of material trucks and unloading of cement. PM emissions increased significantly 

as a result of these activities in comparison to the first day. The significant influence of construction work on air quality was brought 

to light by the heightened PM levels during these periods, highlighting the significance of putting in place efficient dust control 

methods. 

Fig no. 4, 5 & 6 showing PM emission on site. 
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6. 

 

 

 

 

 

 

 

 

 

On the second day of our field observation at the residential construction site in Ambegaon Taluka, Haveli, Pune, we positioned 

monitoring stations A and B slightly away from the main construction activities. These stations were located approximately 5 meters 

apart from each other. However, there was another monitoring station, let's call it station C, situated closer to the active construction 

area. Station C exhibited higher fluctuations in PM concentration compared to stations A and B. This spatial distribution of monitoring 

stations provided insights into the spread of PM emissions from the construction activities, with station C capturing the immediate 

impact, while stations A and B depicted a broader dispersion pattern. 

 

3.3 SITE PHOTOGRAPHS 
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V. RESULT AND DISSCUSION 

4.1 DAY 1 PARTICULATE MATTER CONCENTRATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table no.1 

 

On day 1 of our field observation at the residential construction site in Ambegaon Taluka, Haveli, Pune, we monitored particulate 

matter (PM) concentrations using three different metrics: PM1, PM2.5, and PM10. The average concentrations for PM1, PM2.5, and 

PM10 were 19 μg/m^3, 32 μg/m^3, and 40 μg/m^3, respectively. These values represent the typical levels of particulate matter present 

in the air during the observation period. Additionally, we recorded the minimum and maximum concentrations for each PM metric. 

For PM1, the minimum concentration was 8 μg/m^3, while the maximum concentration was 31 μg/m^3. Similarly, for PM2.5, the 

minimum concentration was 14 μg/m^3, and the maximum concentration was 89 μg/m^3. Finally, for PM10, the minimum 

concentration was 25 μg/m^3, and the maximum concentration was 149 μg/m^3. 

Comparing these values to the permissible concentrations set by regulatory standards, we find that all three metrics—PM1, PM2.5, 

and PM10—remain below their respective permissible concentrations of 25 μg/m^3, 50 μg/m^3, and 100 μg/m^3. This indicates that, 

on day 1, the particulate matter levels at the construction site were within acceptable limits according to regulatory standards. 

 

4.2 DAY 1 PARTICULATE MATTER CONCENTRATION 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table no.2 

 

On day 2 of our field observation at the residential construction site in Ambegaon Taluka, Haveli, Pune, we observed notable changes 

in particulate matter (PM) concentrations compared to day 1. Across all PM metrics—PM1, PM2.5, and PM10—we recorded higher 

average concentrations. For PM1, the average concentration increased to 30 μg/m^3, with a minimum concentration of 25 μg/m^3 

and a maximum concentration of 95 μg/m^3. Similarly, for PM2.5, the average concentration rose to 57 μg/m^3, with a minimum 

concentration of 41 μg/m^3 and a striking maximum concentration of 350 μg/m^3. These values indicate a significant increase in 

fine particulate matter compared to day 1. Furthermore, for PM10, we observed a substantial increase in both average and maximum 

concentrations. The average concentration for PM10 on day 2 reached 115 μg/m^3, with a minimum concentration of 40 μg/m^3 

and a remarkable maximum concentration of 615 μg/m^3. 

Comparing these concentrations to the permissible levels set by regulatory standards, we find that all three PM metrics—PM1, 

PM2.5, and PM10—exceeded their respective permissible concentrations of 25 μg/m^3, 50 μg/m^3, and 100 μg/m^3. This indicates 

a concerning elevation in particulate matter levels on day 2, suggesting a potential impact on air quality and necessitating measures 

to mitigate emissions from construction activities. 

 

 

 

 

PM 

(μg) 

Average 

Concentration 

(μg/m^3) 

Minimum 

Concentration 

(μg/m^3) 

Maximum 

Concentration 

(μg/m^3) 

Permissible 

Concentration 

(μg/m^3) 

PM1 19 8 31 25 

PM2.5 32 14 89 50 

PM10 40 25 149 100 

 

PM 

(μg) 

Average 

Concentration 

(μg/m^3) 

Minimum 

Concentration 

(μg/m^3) 

Maximum 

Concentration 

(μg/m^3) 

Permissible 

Concentration 

(μg/m^3) 

PM1 30 25 95 25 

PM2.5 57 

 

41 350 50 

PM10 115 40 615 100 
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VI. CONCLUSION 

Day 1: The observations on day 1 revealed relatively stable particulate matter (PM) concentrations at the residential construction 

site in Ambegaon Taluka, Haveli, Pune. Despite minor fluctuations, the average PM levels for PM1, PM2.5, and PM10 remained 

below their respective permissible concentrations. These findings suggest that on day 1, the construction activities had a limited 

impact on air quality, with measures likely in place to control dust emissions effectively. 

Day 2: In contrast, the observations on day 2 presented a stark contrast, with significant increases in PM concentrations across all 

metrics—PM1, PM2.5, and PM10. The elevated levels, particularly the striking maximum concentrations recorded for PM2.5 and 

PM10, indicate a substantial deterioration in air quality. These findings underscore the significant impact of construction activities 

on particulate matter emissions, highlighting the urgent need for stringent dust control measures to mitigate environmental and 

health risks. 

In summary, while day 1 demonstrated relatively acceptable air quality conditions at the construction site, day 2 revealed concerning 

levels of particulate matter pollution, emphasizing the importance of proactive measures to minimize emissions and safeguard both 

the environment and public health. Evaluating the environmental impacts and health impacts of PM from construction sites is 

challenging because of the harsh environment of construction sites and the complex activities performed on-site. Although building 

construction dust has a significant adverse impact on the surrounding environment and health, its effect has not been thoroughly 

studied. This project is a systematic evaluation framework for evaluating the impact on health due to the generation of building dust 

from construction sites. The use of this framework will eliminate the difficulty of comparing and analyzing results from different 

studies due to the diversity of research methods and perspectives. Gathering primary information from different construction 

activities and calculating the PM concentration. In There are some limitations of the study while measuring construction dust on the 

surrounding environment, also it measures the presence of vehicle impact. In future work, it would be particularly desirable to use 

this method to suggest the health measures to take based on the generation of dust on the construction site. Also, the prevention 

measures on building construction dust emissions. 
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ABSTRACT – The ESP32-CAM surveillance robot system is an innovative solution that combines the ESP32-CAM board 

and a robot chassis to create a versatile mobile surveillance device. Featuring the ESP32-CAM, a low-cost development 

board renowned for its integration of a compact camera module and seamless Wi-Fi connectivity, this system offers a 

comprehensive surveillance solution. The robot chassis, an integral component of the setup, empowers the device to 

effortlessly navigate diverse environments and capture video footage from varying perspectives. Through the convenience 

of a web interface hosted directly on the ESP32-CAM board, users gain complete control over the surveillance robot. This 

user-friendly interface allows for precise management of the robot's movements, real-time viewing of video streams, and the 

capability to capture snapshots from the live feed. The applications for this surveillance robot using ESP32-CAM are vast 

and diverse. It serves as a reliable solution for home security, offering homeowners peace of mind by providing remote 

monitoring capabilities. In addition, its potential extends to monitoring remote locations where traditional surveillance 

systems may be impractical. Moreover, industries can benefit from its use in surveillance applications, enhancing security 

protocols in various settings. The system's low cost and intuitive interface make it an accessible option for anyone seeking 

to monitor their surroundings remotely with ease and efficiency. 

 

KEYWORDS: (ESP32 CAM, Motor Driver, Camera, Wi-Fi, Surveillance, Robot, Remote Control) 

 

I. INTRODUCTION 
 

The Surveillance Robot Using Remote Control project aims to create an advanced surveillance system by blending 

robotics technology with remote control capabilities. This innovative system is tailored to improve surveillance operations 

across various environments. Another primary goal is to optimize the surveillance robot's design for mobility, durability, 

and adaptability to different terrains and environmental conditions. This optimization ensures the robot's effectiveness in a 

wide range of surveillance applications. The project also includes thorough testing and evaluation of the surveillance system 

to guarantee its reliability, performance, and ability to enhance situational awareness and operational efficiency during 

surveillance tasks. The project envisions offering a valuable solution for surveillance operations in sectors like security, 

military, and industrial domains. 

The project scope entails designing and developing a surveillance robot with navigation and remote control 

functionalities. Furthermore, emphasis will be placed on optimizing the surveillance robot's design to navigate different 

terrains effectively. The testing and evaluation phase is pivotal to validate the system's reliability and performance. 

Documenting the project, including design specifications, development processes, testing results, and operational 

procedures, will provide a comprehensive overview of the project's outcomes and methods. Overall, the project will 

emphasize surveillance applications in security, military, and industrial sectors, with potential for future scalability and 

customization to meet specific surveillance needs. 

 

II. PROPOSED METHOD 
 
The ESP32-CAM surveillance robot system combines the ESP32-CAM board and robot chassis to create a versatile mobile 

surveillance device. It integrates the ESP32-CAM's camera module and Wi-Fi connectivity into the robot chassis for 

seamless navigation and video streaming. A user-friendly web interface on the ESP32-CAM board allows precise control, 

including managing movements, real-time video streaming. This system serves as a reliable home security solution with 

remote monitoring capabilities and extends to remote and industrial surveillance. Its low cost and intuitive interface make it 

accessible for efficient remote monitoring.  

 

 

http://www.ijirset.com/


International Journal of Innovative Research in Science, Engineering and Technology IJIRSET) 

                                         |e-ISSN: 2319-8753, p-ISSN: 2347-6710| www.ijirset.com | Impact Factor: 8.423| A Monthly Peer Reviewed & Referred Journal | 

     || Volume 13, Issue 4, April 2024 || 

| DOI:10.15680/IJIRSET.2024.1304155 | 
  

IJIRSET©2024                                                   |     An ISO 9001:2008 Certified Journal   |                                4209 

  

 

                                       
 

Fig. 2.1: System Block Diagram 
 

III. LITERATURE SURVEY 
 

The ESP32-CAM surveillance robot system represents a promising advancement in the field of mobile surveillance 

devices, combining the ESP32-CAM board with a robot chassis. This integration of hardware offers a comprehensive 

solution for surveillance tasks, leveraging the unique features of the ESP32-CAM board. The ESP32-CAM is recognized for 

its cost-effectiveness and integration of a compact camera module with Wi-Fi connectivity [1]. This combination provides 

the surveillance robot system with the ability to capture high-quality video footage and transmit it wirelessly, enhancing its 

versatility in various environments. The integration of the ESP32-CAM board with the robot chassis allows the surveillance 

robot to navigate diverse environments effortlessly. This aspect is crucial for surveillance applications, as it enables the 

robot to capture video from varying perspectives, enhancing its surveillance capabilities [2]. The seamless integration of the 

ESP32-CAM board and the robot chassis is a significant contribution to the field of mobile surveillance devices, offering 

users a versatile and efficient solution. 

The web interface hosted directly on the ESP32-CAM board is another notable feature of this surveillance system. 

This interface provides users with complete control over the robot's movements, real-time video streaming, and the ability to 

capture snapshots from the live feed [3]. Such user-friendly interfaces are essential for effective operation in surveillance 

tasks, as they enable operators to manage the robot's actions remotely with precision and ease. In terms of applications, the 

ESP32-CAM surveillance robot system offers a wide range of potential uses. Home security is a primary application, as the 

system provides homeowners with remote monitoring capabilities, enhancing peace of mind [4]. Additionally, the system's 

potential extends to monitoring remote locations where traditional surveillance systems may not be feasible or practical [5]. 

The system also holds promise for industrial surveillance applications, where it can enhance security protocols in various 

settings [6]. 

Overall, the ESP32-CAM surveillance robot system presents a valuable and accessible solution for remote 

monitoring needs. Its low cost, integration of advanced features, and intuitive interface make it an attractive option for users 

seeking efficient surveillance capabilities [7]. This system represents a significant advancement in the field of mobile 

surveillance devices, offering versatility, efficiency, and ease of use. 
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IV. EXPERIMENTAL SETUP 
 
4.1 Hardware Requirements  
ESP 32 & Cam Module: 

 

   

Fig. 4.1.1: ESP32 - CAM Module 

The ESP32-CAM is a small size, low power consumption camera module based on ESP32. It comes with an OV2640 

camera and an ESP32-CAM-MB micro-USB to serial port adapter. The ESP32-CAM can be widely used in intelligent IoT 

applications such as wireless video monitoring, Wi-Fi image upload, QR identification, and so on. 

 

L293D Motor Driver IC: 

 

                                                                              
 

Fig. 4.1.2:  L293D Motor Driver IC 

 

The L293D is a popular motor driver IC (Integrated Circuit) that is widely used in robotics and other electronic projects. It 

is designed to drive small DC motors, typically in the range of low to moderate power applications. The L293D IC is known 

for its simplicity and ease of use in controlling the direction and speed of DC motors. 
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DC – DC Converter: 
 
 

 

 

Fig. 4.1.3:  DC – DC Converter 

 

A DC-DC converter uses a switching element, like a transistor, and an energy storage component to efficiently convert one 

DC voltage to another. By rapidly switching on and off, it transfers energy from input to output, minimizing loss. This 

makes DC-DC converters essential for power supplies, batteries, and renewable energy systems. 

 

Battery Li-ion: 

                                                                               
 

Fig. 4.1.4: Battery Li-ion 

 

A Li-ion battery is a high-energy-density rechargeable device used widely in smartphones and electric vehicles. It operates 

by lithium ions moving between the anode and cathode during discharge and charging. The electrolyte enables this 

movement. Li-ion batteries provide lightweight, long-lasting power without much memory effect, making them suitable for 

portable electronics and electric vehicles. 

 

4.2 Software Requirements 
 
Arduino IDE: 
The Arduino Software (IDE) makes it easy to write code and upload it to the board offline. We recommend it for users 

with poor or no internet connection. This software can be used with any Arduino board. Arduino Software (IDE) - 

connects to the Arduino boards to upload programs and communicate with them. Programs written using Arduino 

Software (IDE) are called sketches. These sketches are written in the text editor and are saved with the file extension. 

ino. 
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Fig. 4.2.1: Software Flowchart 
 
 
Express PCB: 
Express PCB is a software tool used for designing printed circuit boards (PCBs) quickly and efficiently. It offers a user-friendly 

interface with a simplified design process, making it accessible for beginners and professionals alike. Users can create PCB 

layouts by placing components, routing traces, and generating manufacturing files. Express PCB provides a straightforward way to 

design and prototype PCBs for various electronic projects, making it a valuable tool for electronics enthusiasts and engineers. 

 

V. EXPECTED RESULT 
 
The ESP32-CAM surveillance robot system is expected to provide a highly functional and versatile mobile surveillance 

solution by integrating the ESP32-CAM board with a robot chassis. With features like a compact camera module and Wi-Fi 

connectivity, users can control the robot through a user-friendly web interface, managing movements and capturing real-

time video streams. This system is anticipated to offer reliable home security and has potential applications in monitoring 

remote locations and enhancing industrial security. Its accessibility and efficiency make it an attractive option for remote 

surveillance needs. 
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Fig. 5.1: Hardware Setup                                   Fig. 5.2: Software Output of the Live Stream 

 

VI. CONCLUSION 
 
In conclusion, the ESP32-CAM surveillance robot system is an innovative solution for modern surveillance needs, offering 

enhanced capabilities and efficient remote monitoring. Its user-friendly web interface allows for seamless interaction, 

providing reliable home security and potential applications in industrial settings. This system's versatility and potential to 

improve operational efficiency make it a valuable contribution to surveillance technology, promising ease of use and 

effectiveness for remote surveillance requirements. 
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Abstract: In past decades, IoT was not clearly visible to people, but nowadays - IoT has increasingly organizations in a variety of 
industries are using IoT to operate more efficiently delivered enhanced customer services, improve decision making and 
increases the value of businesses. 
 It consists of smart devices which are used to collect, send and act on data which is required for the system. Nowadays IoT plays 
an important role in the parking systems. IoT is a heart of embedded systems due to which every embedded system is more 
efficient and user-friendly. This IoT application we are using in our project to enhance the nowadays parking systems by using 
different components such as sensors, scanners, web-services, motors, authentication components etc which will be interfaced 
with each other by using IoT.  
Keywords: IoT, Smart parking, Cloud, RFID, ESP32 
 

I.      INTRODUCTION 
In the previous years, we have seen that in many college campuses, we have noticed that the parking slots provided by the campus 
management is not utilized properly which leads to congested parking due to which parking in the campus is more complex. To 
resolve those problems, we have built this project – Campus Parking Availability System.  
Throughout this project, we have concluded that parking system should be in a constant way, the available parking slots will be 
displayed throughout the mobile application which should be installed in our mobile devices. Only students from the same college 
are allowed by scanning the authorized ID card provided by the college.  
 

II.      RELATED WORK 
The present parking systems in urban areas can be frustrating and time consuming hence we proposed smart parking system which 
will work efficiently with the help of technological advancement. The evolution of parking systems is from simple sensors to 
complex data driven solutions. There are many different parking systems which were previously established, so we are concluding 
all the previous parking systems and improve the pitfalls of the systems. 
Alirezahassani et.al has proposed the parking system which was implemented using the mobile application that is connected to the 
cloud. In this system, the user is able to set the time to allocate the slot. If he didn’t use that the slot, the alarm will be given to the 
user.  
This all functioning is shown by the mobile application which includes the number of used and empty spaces in the parking slots. 
The disadvantage is that if another user try to use the slot, he’s unable to use that slot. Therefore, that slot is a waste of space if the 
first user cancels the slot which leads to waste of time and money. [1] 
DharminiKanteti et.al has developed a smart parking in which IP cameras were used to capture the vehicle registration number. 
These components were used for pre-registration of the user for slot booking and the amount will be deducted by the e-wallets. The 
disadvantage of the system is that if the parking request is more than 80 slots, it couldn’t accommodate more vehicles as parking is 
full. [2] 
Rosario Salpietro et.al implements automatic detection of parking system through smartphone embedded sensor and blue tooth 
connectivity. In this system once the parking event is completed the detection of adaptive strategy allows the disseminating the 
information of the user using the combination of remote server and device-to-device connection through wi-fi links. [3] 
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III.      BLOCK DIAGRAM OF SYSTEM 

 
Fig. I Proposed block diagram 

 
A. RFID Card Reader 
As shown in fig.1 RFID Card reader is connected to the ESP-325 development board. This technology uses radio waves to identify 
people or objects. It has one or more antennas that emit radio waves and receive signals from the RFID tag. 
 
B. RFID Card and tag 
RFID tag uses the radio frequencies for searching, identifying and tracking and also communicate with people and specific 
components. 

 
C. IR Sensor 
The IR sensor is a device that can measure the heat of an object as well as detect the motion. It operates in the infrared spectrum. 
 
D. Servo motor 
The servo motor allows precise control of angular position. It is mainly used on angular or linear position and for specific velocity 
and acceleration. 
 
E. 16x2 LCD Display 
The 16x2 Liquid Crystal Display that can show 16 characters in 2 rows. So, total of 32 characters are shown on the display. 
 
F. I2C module 
It is a useful module to interface serial connection to parallel data, specially used for LCD display. 
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IV.      SYSTEM DESCRIPTION 
The following figure shows the typical layout of the system in which IR sensors are shown in limitations but we can increase the 
number of IR sensors as per system requirement or user requirements. 

 
Fig. II System layout 

 
In the above layout, we have shown five IR sensors which indicate that the system has five parking slots, the number of parking 
slots is limited in this system for clear understanding of the system. When the vehicle is on the campus gate, the user is responsible 
for scanning the RFID tag present in the ID card with the help of RFID reader. If the student is from the college the, ESP32 will 
check for that student in the database. If student details are present the ESP32 will allow the student to enter in the campus through 
the servo motor. The rotation of motor is 180˚. Now the vehicle is going to arrive on the parking locations, in our system. We have 
shown five IR sensors which indicate five parking slots. The slots are recognized as it is vacant or not is shown with the help of 
LCD Display. This display is placed on the campus gate. For communication between LCD Display and ESP32 is controlled by I2C 
module which provide serial communication path. 
ESP32 is the heart of our project which is responsible for each and every function of the components. In this we have used two 
RFID Tags, in which one is authorized and another is unauthorized. This is because to show that the authorized tag is with student 
ID card and unauthorized tag is with unauthorized person. If the unauthorized person tries to enter in the campus by using fake tag, 
then he/she will not be allowed to enter campus as gate will not open. This makes system reliable and more secure. This whole 
operation can be controlled through the internet via Blynk 2.0 application. For that each and every authorized person is required to 
download Blynk 2.0 application. Through this application the user is able to see available parking slots, intime, out time etc. For 
that user is required to register his/her details with campus database and this database is fetched with ESP32. 
 

V.      EXPERIMENTAL SETUP 
The following figure shows the complete experimental setup: - 

 
Fig. III Complete Experimental Setup 

Fig. III shows all the connections of components with ESP32. 
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Fig. IV Interfacing with Servo motor 

 
Fig. IV shows the interfacing of servo motor with ESP32. 

 
Fig. V Interfacing with IR sensor 

 
Fig. V shows the interfacing of IR sensor with ESP32. 

 
Fig. VI Interfacing with RFID tag and Reader 

 
Fig. VI shows the interfacing of RFID tag and Reader ESP32. 
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Fig. VII Interfacing with I2C module 

 
Fig. VII shows the interfacing of I2C module with ESP32. 
 

VI.      SOFTWARE TESTING 
The following figure shows the software testing details in which first we have to install Arduino IDE environment using official 
website of Arduino boards. After downloading the software, we have to follow some essential installation steps in which we have to 
manage libraries and other tools for complete setup of software. After installation of software, when we open it, we have to check 
code declaration with respect to boards. We have to select accurate board for debugging the program. 

 
Fig. VIII Code on Arduino IDE 
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Fig. IX Blynk 2.0 Application UI 

 
Fig. IX shows the UI of the Blynk 2.0 app which shows the 4 parking slots and if they are empty or not. 
 

VII.      ADVANTAGES AND DISADVANTAGES 
A. Advantages 
1) Reduce the traffic in college campus 
2) Security 
3) Optimized parking spaces 
4) Users save a lot of time in finding available parking slots 
5) Shows available and non-available parking slots 
 
B. Disadvantages 
1) Cost of implementation is high 
2) It is fully automatic and does not require any manual operation 
3) Internet availability is required 
4) Increased throughput 
 

VIII.      CONCLUSION 
The Campus Parking Availability System provides us smart parking in the campus. It shows available and non-available parking 
slots and identifies students using the RFID card. It reduces traffic and congestion in the college campus. It gives us an organized 
parking system that allows constant parking method. 
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Abstract - Vending machines have been a convenient and 

easy method for buying products, offering quick and easy 

access to a different kind of products. However, with the 

integration of smart technologies, vending machines are 

transforming drastically. These brilliant, interactive and 

intelligent machines are enhancing user experience and 

operational efficiency. In this research paper, we are going 

to take a look at the latest advancements in smart vending 

machines, focusing on the impact across several industries. 

Key technologies and innovation, including the Internet of 

Things (IoT), different modes of payment, and machine 

learning are discussed. Real-world examples and case 

studies describe the advantages and challenges for 

implementing smart vending machines. Also, we provide 

insights into the evolution of future trends and potential 

development and expansion in this field. 

Keywords: Vending machines, Smart technologies, Internet of 

Things (IoT), Real-world examples, Future Development. 

I. INTRODUCTION 

Continuous efforts have been made to advance 

innovation in order to simplify life. Everyone in today's fast-

paced world is embracing innovation's advantages. This 

project aims to provide one such smart pen vending machine 

that accepts the coins as payment mode and dispense the pen 

accordingly and the vending machine is connected to the cloud 

for product details, management and monitoring. A 

microcontroller specifically Arduino serves as the vending 

machine's central processing unit (CPU), managing the rest of 

the components which is coin acceptor, pen dispensing 

mechanism, and Wi-Fi module. 

In order to guarantee precise and accurate payment for 

the dispensed pen, the coin acceptor system is currently set for 

5 rupees coin. The pen dispensing mechanism is activated by 

the Arduino when a coin is inserted in coin acceptor. A pen is 

released into the allotted collection area by the dispensing 

mechanism of the vending machine which is controlled by the 

Arduino microcontroller. 

The vending machine also has a Wi-Fi module that 

connects to a cloud server specifically Blynk server to allow 

for remote monitoring. Data is sent to the cloud by the Wi-Fi 

module, including the overall amount of pen dispensed, the 

amount of money collected, and any updates on the state of 

operations happening in the machine. Which is a real time 

operation. 

The major components of our pen vending machine are: 

1) Coin Acceptor 

A coin acceptor is a device used in vending machines to 

validate and accept coins inserted by customers as the mode of 

payment for getting the products. The coin acceptor can check 

the value or amount of the coin based on its size, weight, and 

metal composition, and then communicates this information to 

the vending machines microcontroller specifically Arduino. 

Coin acceptors are the critical components of vending 

machines, as they make sure that only valid coins are accepted 

when the payment is done and prevent the machine from being 

fooled or tricked by fake coins or tokens. Also, coin acceptors 

are designed to be highly efficient and it requires minimal 

maintenance, ensuring that the vending machine operates 

smoothly and also it is user friendly. 

2) Arduino 

The Arduino microcontroller can be used by interfacing 

with the coin acceptor and validate the coins inserted by the 

customer. The board can be programmed to illustrate the 

pulses from the coin acceptor and determine the value of the 

coins. The use of an Arduino board in a vending machine 

using a coin acceptor can be used to simplify the designing 

process and reduce the overall cost of the system. The 

flexibility and ease of programming provided by the Arduino 

IDE platform makes it an ideal choice for programming the 

custom vending machine systems. 

3) WIFI Module 

The ESP8266 is a popular and functional Wi-Fi module 

which enables microcontroller to connect to Wi-Fi network 

and communicate over the internet. It is extensively used in 

the field of Internet of Things (IoT) for connecting devices. 
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4) Pen Dispensing Mechanism 

The Dispensing Mechanism used in this project is unique 

and consist of two rollers to store pens and is operated by DC 

motor and is controlled by Arduino to dispense the pen. 

II. LITERATURE REVIEW 

2.1) W. Alam, F. Sultana, J. B. Saba and A. C. Kofi, "IOT 

Based Smart Vending Machine for Bangladesh," 2019 

IEEE International Conference on Robotics, Automation, 

Artificial-intelligence and Internet-of-Things (RAAICON), 

Dhaka, Bangladesh, 2019. 

This paper proposes the concept of “Vending Machine” 

in the prospect of Bangladesh. In this approach we put forward 

the design a IoT enabled service of a vending machine which 

will be operated through a mobile application and bKash 

(digital payment system of Bangladesh) with the incorporation 

of cloud computing which aims to be cost effective and less 

time consuming and yet user friendly. The ultimate goal is to 

introduce a cost effective vending machine solution for 

Bangladesh enhancing the customer purchasing experience, 

driving up the demand for mass adoption of the IoT based 

smart vending machines. 

2.2) C. H. Patil, N. Lightwala, M. Sherdiwala, A. D. 

Vibhute, S. A. Naik and S. M. Mali, "An IoT based Smart 

Medicine Dispenser Model for Healthcare," 2022 IEEE 

World Conference on Applied Intelligence and Computing 

(AIC), Sonbhadra, India, 2022. 

Healthcare and medical endeavor are advancing rapidly, 

and it is rather tricky for technology to support its pace. This 

paper presents an IoT-based innovative medicine dispenser 

prototype model. The primary goal of the proposed system is 

to assist the patients and dependent senior citizens in taking 

their medications on time without fail, quickly, and more 

importantly, without the possibility of missing pills, and to 

eliminate a random chance of over or under dosing. Inaccurate 

medications can have severe effects such as late recovery, 

severe disease, also even deceased. The medicine dispenser 

could resolve such difficulties by alarming the patients to 

correctly and accurately take suitable meditation. 

Additionally, it delivers instant communication between the 

caretakers and patients as it will instantaneously ring the alarm 

signal when the patient's medication is due. It has evolved 

vital to take care of the aged and those with poor health 

conditions in today's era. Hence, the medicine dispenser solves 

this issue by making the patient self-dependent and reducing 

contrary situations. 

2.3) A. V. Sai, K. D. Reddy, N. S. Ruthvik, A. Rohith, G. P. 

Reddy and N. S. Rao, "IoT based Quotidian Grocery 

Supply by Vending Machines," 2021 2nd International 

Conference on Advances in Computing, Communication, 

Embedded and Secure Systems (ACCESS), Ernakulam, 

India, 2021. 

Urban localities face the problem of having grocery 

stores far from the residential areas. This poses a problem in 

procuring groceries in emergencies and time complex 

situations. Individual vending machines near households can 

act as a buffer between the actual market and home, reducing 

the time and effort required to acquire the same quantity of 

products. This also improves customer convenience and 

satisfaction. A Cloud-Based wireless mesh network among 

vending machines can help in the optimal allocation of its 

stock. With this intent, this paper proposes an Internet of 

Things (IoT) based integrated vending machines network that 

acts as a platform to sell quotidian groceries to its nearby 

households. When compared with the existing system, the 

implemented system has a 46.4 percent decrease in its delivery 

time in the monsoon and a decrease of 14.5 percent in the rest 

of the year. And also, there is a 5.01 percent decrease in the 

cost of the products. 

2.4) P. Kumar, S. Singh, M. Choudhary and K. Singh, 

"Solar Powered Medic Vending Machine," 2020 2nd 

International Conference on Advances in Computing, 

Communication Control and Networking (ICACCCN), 

Greater Noida, India, 2020. 

In past couple of years, many vending machines have 

been made which provides different types of products within 

different number selections. They can be divided into food 

vending machines, chocolate vending machines, snack 

vending machine, glucose water dispensing and many other 

forms of liquid dispensing vending machines. In concern with 

the medical field, up till this 21st century, we are not able to 

provide first - aid kits at all over places like schools, stations, 

and many more areas which are still under up-gradation. This 

product is used to dispense first-aid items as well as all the 

necessary medicines, for the persons who need immediate 

attention where reaching to a doctor might not be the first step 

for curing the person. The central point of the concept is to 

deliver alteration usage in the eyes of the people at places 

where there is no pharmacy nearby. 

2.5) D. Wibowo and F. Fahmi, "Contactless and Cashless 

Smart Vending Machine Integrated with Mobile Device," 

2021 5th International Conference on Electrical, 

Telecommunication and Computer Engineering 

(ELTICOM), Medan, Indonesia, 2021. 

Vending machines are in great demand nowadays, 

especially in developed countries which are used as a tool for 

selling product to provide what people needs. The pandemic 



International Research Journal of Innovations in Engineering and Technology (IRJIET) 

ISSN (online): 2581-3048 

Volume 8, Issue 3, pp 367-373, March-2024 

https://doi.org/10.47001/IRJIET/2024.803057  

© 2024-2017 IRJIET All Rights Reserved                     www.irjiet.com                                        369                                                                    
 

and the trend of cashless payment demand more innovative 

vending machine to be used. In this study a contactless and 

cashless smart vending machine integrated with mobile device 

were proposed to answer those challenges. The developed 

system run as expected. The time needed to connect between 

the Mobile Vending application and the vending machine is 

around 2,925 seconds and the time required for sending data 

on / off the LED on the vending machine is around 0.574 

seconds. 

III. PROBLEM STATEMENT 

A 24/7 available machine that is used to sell and buy 

products without any human interaction with proper security, 

beneficial for both customer and machine owner as customer 

can get their product any time in contactless manner and 

machine owner can keep track of the revenue earned and 

produced dispensed by the smart vending machine. 

IV. OBJECTIVE 

The objective of introducing a vending machine with a 

coin acceptor is to provide a convenient and easy way for 

customers to purchase products while also benefiting the 

owner in their business. By providing customers with a quick 

and easy way to purchase products, business owner can 

increase their revenue and also get customer satisfaction. Also, 

vending machines with coin acceptors require very small 

maintenance and can be operated 24/7, providing a cost- 

effective solution for businesses. Furthermore, the main 

objective of introducing a vending machine with a coin 

acceptor and doing it IOT based is to benefit both user and 

owner. In a public space, the objective may be to provide 

visitors with the access to essential or hygiene products. 

V. SYSTEM DESIGN 

 

Figure 1: Block Diagram 

The block diagram represents the components and 

connections of a smart vending machine system. 

1. Coin Acceptor: This component accepts the coin from 

user. It detects the value of the inserted coin on the basis 

of size weight and metal composition and connect with 

other components. 

2. Arduino: The Arduino board serves as the central 

processor unit for vending machine. It receives input 

from various components and controls the operation of 

smart vending machine. 

3. Motor: The motor is attached to the dispensing 

mechanism which is responsible for dispensing pens. 

When a valid coin is detected, with the help of Arduino 

microcontroller the appropriate motor gets activated to 

release the well-suited product. 

4. WiFi Module (ESP8266): It is device that can be 

integrated with different types of sensors (such as IR 

sensor in our case). It helps in data communication 

between device and network with the help of internet 

access. It plays an important role in connecting and 

communication. 

5. Display: The display (such as an LCD screen) gives 

information to customers, such as availability, price and 

other information about the product. 

6. Power Supply (12V DC): The smart vending machine 

needs a power source to operate all its components. 

VI. PROPOSED SYSTEM 

 

Figure 2: System Flowchart 

The flowchart describes the overall process of smart pen 

vending machine. When a customer inserts a coin into the coin 

acceptor. The coin is detected based on its size and weight. 

Now if the coin is valid, the coin acceptor module sends 

the pulse to the microcontroller which is the central unit if the 

machine but if the coin is not valid, the module rejects the 

coin. In next step the Arduino detects those pulses which it 

received as the input from coin acceptor and then the motor 

driver(LM973) drives or rotates the motor as per the received 
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signal. The Arduino microcontroller activates one of the 

motors which is attached to the dispensing mechanism 

depending on the selected dispenser. Now these motors rotate 

and dispense the relevant product. Now the WiFi module is 

also integrated into the system which helps in communication 

with the cloud for sending relevant data or information to the 

owner of the machine including all the transaction and product 

dispensed. This cloud can be accessed with smartphone or 

laptops. 

VII. CONSTRUCTION STAGES 

 

(a) 

In this stage we set up the coin accepter to particular 

coins and sense the pulse given out through the coin accepter 

in Arduino board with the help of Arduino ide application. 

 

(b) 

In this stage we connected the motor driver to 12VDC 

motor and Arduino board. 

 

(c) 

In this stage we coded the Arduino as per our required 

specified function. 

 

(d) 

In this stage we added 16x2 LCD to our Arduino board 

and updated our code as required. 

 

(e) 
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In this stage we started to work on the dispense 

mechanism for our product which is pen and this is totally a 

DIY method. 

 

(f) 

In this stage we started to work on the frame work of 

smart vending machine. 

 

(g) 

In this stage we have setup the IR Sensor in the pen 

dispensing area which is connected to Wifi Module to send 

data to cloud. 

 

(h) 

Final model of smart pen vending machine. 

VIII. RESULT AND DISCUSSIONS 

 

(a) 

When the machine is in ideal state the lcd screen displays 

“Insert 5 Rs coin”. 

 

(b) 

After the insertion of 5 Rs coin, the pen gets ready to 

dispense and the lcd displays “processing”. 

 

(c) 
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After the pen is dispensed in the dispensing area the lcd 

displays “Thankyou Visit Again”. 

 

(d) 

After the pen is detected by the IR Sensor in the 

dispensing area the notification is sent in the real time to the 

Blynk cloud server via wifi module (which is accessible by the 

vending machine owner). 

 

(e) 

A notification is also sent on the mobile device of 

vending machine owner as an alert. 

IX. CONCLUSION 

Smart Vending Machine provides the convenient and 

reliable way for user to purchase products with any human 

interaction which is very efficient method when it comes to 

hygiene. Because of being IOT based they provide real time 

information or data which is beneficial for the owner of the 

machine. In future scope smart vending machine will evolve 

more and more resulting to delightful experience for 

customers as well as owner of the machine. 
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ABSTRACT 

As the population ages, the challenges of managing chronic conditions like Alzheimer’s disease become more 

prominent, especially when it comes to keeping up with medication schedules, for elderly individuals, 

especially those who have memory issues. To aid this problem, we have developed the Smart Portable Medicine 

Box. The device is specially designed to assist elderly individuals, in managing their medications more 

effectively. It includes a special cold storage section for insulin, useful to diabetic patients, along with some 

other features like medication reminders and GSM messaging. Plus, one can customize dosage timing using an 

RTC module, ensuring that medicines are taken right on schedule. The device aims to lighten the load for 

patients and caretakers and potentially improve health outcomes. The risk of medication errors could be 

minimized. Smart Portable Medicine Box has a user-friendly interface making it easy to operate. The device is 

lightweight, small easy to carry even while traveling, and operates at low power making it more efficient. 

I. INTRODUCTION 

Elders are essential torchbearers of society. However, as age advances, managing chronic health conditions 

becomes increasingly challenging. Effective medication management is crucial for keeping elderly individuals 

healthy and maintaining their quality of life. Among the solutions emerging to address these challenges is the 

Smart Portable Medicine Box.  

The Medicine Box applies strict safety measures to protect healthcare data from unauthorized access and to 

ensure correct drug dispensing procedures. This enables caretakers to effectively monitor patient health and 

promptly intervene in case of emergency. The user interface is easy to use, hence it can be used by older people. 

The medicine dosage is set using the RTC module. When it's time for the medication dose, the buzzer sounds as 

a reminder. If the dose is not taken or missed, the device sends a message to the designated caregiver. 

II. METHODOLOGY 

Block Diagram 

 

                                  Figure 1: Block Diagram Smart Portable Medicine Box 

Various components are used in this Smart Portable Medicine Box that enable effective management of 

medicines. Its main processing unit is the Atmega328 controller. The box derives power from a battery, thus 
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making it portable. The device uses the Peltier coil model to store medicines requiring low temperatures. The 

GSM module provides messaging services whereas Max 232 supports communication between the PC and 

microcontroller. This device also has an alert system as well as a display system where a buzzer gives audible 

alerts while an LCD shows relevant details. RTC module guarantees accurate timekeeping even if the power 

supply is off.  

After starting up, the system is initiated and implemented by the Atmega328 microcontroller. It takes control of 

monitoring the medicine storage environment. The GSM module gets connected to the caretaker's cell phone 

and prepares to send notifications if necessary. MAX232 plays an important role in the proper transmission of 

data between the microcontroller and PC for effective data transfer.  

Based on the prescribed dosage timing, the RTC module can send signals that serve as timely reminders, 

implementing the buzzer and LCD screen to display relevant information. 

III. THE HARDWARE 
Microcontroller Atmega328 

The following is the pin configuration of Atmega 328 

 

Figure 2: Pin Diagram Atmega328 

The Atmega328 is based on the AVR RISC architecture with a clock speed of up to 20 MHz. With 32 KB of flash 

memory, 2 kB of SRAM, and 1 kB of EEPROM, it stores program code as well as data efficiently. It includes 

several I/O pins and on-chip peripherals such as timers, UART, SPI, and ADC, which enable smooth interfacing 

with external devices and sensors. Its low power design and wide voltage range from 1.8v to 5.5v is perfect for 

battery applications. It provides optimal energy consumption and long battery life. 

RTC MODULE  

 

Figure 3: RTC MODULE 

RTC, a real-time clock, is an electronic component that tracks the current time. The CPU reads this data via a 

serial port, usually with software, to perform time-dependent tasks. The RTCs are always working and use low 

power, they can run while the system is completely off. 

Voltage Regulator 7805 

For most of the ICs, a 5-volt regulated output is required. There is the possibility of getting unregulated DC 

voltage, so we used the regulator 7805 solution. The three-terminal positive voltage regulator IC 7805 was 

specially designed to deliver a 5V-regulated DC output. Its maximum input voltage rating is 35V. It ensures that 

the power delivered to various components of this system remains stable by using regulator 7805 
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Figure 4: Voltage Regulator 7805 

SIM800L GSM 

The SIM800L GSM is an important component in the medicine box. It offers various features similar to those of 

a regular phone, including text messages, and call management. Its compact design and capabilities enhance 

communication and connectivity within the medicine box. GSM module ensures proper connectivity, allowing 

remote monitoring and management of medicine box operations efficiently. 

 

Figure 5: SIM800L GSM Module 

Max 232 

MAX232 is an essential integrated circuit known for its ability to convert signals. It is designed to connect TIA-

232 serial port signals with TTL-compatible digital logic circuits, functioning as transmitter/ dual receiver. It is 

widely used for communication between microcontrollers and PCs. 

 

Figure 6: MAX 232 

IV. RESULTS AND DISCUSSION 

The pictures below represent the result of the work. 

.              

Figure 7: Smart Portable Medicine Box 
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                                                       Figure 8: Smart Portable Medicine Box Circuit Diagram 

 Two compartments have been created for storage purposes- one for insulin and the other the medicines. The 

insulin section is appropriately insulated to maintain the required temperature and ensure it stays cold. The 

device is designed with a switch to initiate the device. Overall circuit operation was in excellent condition and 

performed as expected. Connections are established based on the circuit diagram. As this is the initial 

prototype, “There is a scope for improvement to make it better.” 

V. CONCLUSION 

The Smart Portable Medicine Box project started with selecting an idea to address challenges faced by elders in 

managing their medication. After proper planning and consultation with experts, a prototype module for the 

medicine box was created successfully. Testing and evaluation of the prototype gave positive results. The 

Successful development of the prototype confirmed the project's main goal was achieved successfully. The 

device also has great potential for future development. Upgrades like adding sensor-based medication tracking, 

remote monitoring abilities, and compatibility with wearable devices can be done in the future. The device can 

also be integrated with health apps to monitor data. 
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Abstract
Objectives: To develop a microstrip antenna with a C structure utilizing fractal
geometry to minimize the antenna’s size and for more multiband frequency
components which are useful in wireless applications. Method: This paper
presents multiband C shaped microstrip multiband patch antenna. There are
two iterations have been applied one by one on square patch which results in
fractal patch antenna The IE3D software application has been used to simulate
every designed microstrip antenna which resonates at 4.7 GHz, 6.5 GHz at
corresponding frequencies.. With the use of this antenna design simulation
tool, parametric analyses were done to establish the antenna’s geometries. A
maximum of two iterations were made to the developed antenna in order to
run it in multiband and make it appropriate for wireless applications including
WIFI, ISM, and satellite C band. Proposed antenna is designed using IE3D and
results are analyzed in terms of gain, return loss, directivity, bandwidth and
VSWR. Findings: This design makes constructing a microstrip patch C-shaped
fractal antenna for ISM and WIFI applications possible at a reasonable cost
using a basic FR4 substrate which is cheaper as compared to RT Duroid and
other substrates. It features a new shape for its patch and does not just cover
a favorable bandwidth. Future assessments may find the antenna to be a
good contender due to its compact size, needed bandwidth, more number of
multiband and acceptable gain in contrast to antennas that have already been
built ormanufactured.Novelty and Applications: TheIE3D software has been
used to run every simulation. The C-shaped antenna’s small size (28.83X37.26
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mm2), sevenmultiband and desired bandwidth with acceptable gain compared
to design or fabricated antennas reported earlier. The comparison between
the simulated and the measured results is incorporated in the manuscript. A
comparison of the presented design with other articles is included to check the
novelty of the design. The proposed method helps to target applications such
as WiFi, Earth observation and microwave links.
Keywords: Return Loss; Microstrip Patch; IE3D; VSWR; Patch Antenna; Fractal;
Multiband

1 Introduction
TheMicro strip C StructuredMultiband PatchAntenna is the second-generation anten-
nas. It is a metallic patch, printed on thin grounded dielectric substrate using a pro-
cess similar to lithograpy in which patterns are printedon the substrate while fabricat-
ing printed circuit boards or integrated circuit. The main advantages are its low weight
and low cost. Narrow bandwidth and low efficiency are its main disadvantages. Fractal
antennas are still in their early stages of development. In 1988, the first fractal antenna
later on patent and published was built by Dr Nathan Cohen. As we know antenna size
and operating wavelength are related such that, when the size of an antenna is made
much smaller than the operating wavelength or less than one fourth of the operating
wavelength (λ /4), it becomes highly inefficient. A curve or geometrical figure, each part
of whish has the same statistical character as a whole. They are used in which similar
pattern recur at a progressively smaller scale, and in describing partly random chaotic
phenomena such as a crystal growth and galaxy formation.The c structured microstrip
patch antenna can connect directly to a microstrip line transmission line. At the edge of
path, impedance is generallymuch greater than 50Ω(e.g200Ω). To avoid the impedance
mismatch, section of quarter-wavelength long impedance transformer can be used to
transform a large input impedance to a 50Ω line. With this feed approach an array of
patch elements and their microstrip power division lines can all be designed and chem-
ically etched on the same substrate.

The Sierpinski gaskets fractal shape microstrip patch antenna operates in many
resonant frequencies. Due to the self-similar nature of fractals, resonance frequencies
can be seen at multiband frequencies (1,2). The L-Shaped Fractal antenna for wireless
communication was studied (3), and the designed patch antenna resonated at 5GHz
single Frequency. The L-shaped study describes the two types of feeding techniques:
Microstrip line feed and inset cut line feed..An F-shaped microstrip fractal patch
antenna fabricated using roger RT/duroid material and FR4 g substrate materials. The
microstrip line feeding method is employed in this F shape antenna. This antenna is
studied up the third iteration using An soft HFSS antenna design tool and obtained
5 resonant frequencies (4). In another work, a novel compact stair-shaped fractal
microstrip patch antenna and maximum 3 resonant frequencies are attained and
simulated up to third iteration. (5). For high-speed and multi-frequency operation, a
customized fractal antenna in the form of a wheel was examined (6). Applications in
WBAN and satellite telecommunications can be found for a dual-band comparatively
tiny, low-profile antenna that uses Minkowski and Sierpinski carpet fractals (7).

The examination of the Moore and Hilbert patch antenna, which can operate at
multiband frequencies and pick up the PD signal, was also conducted (8). To get
a frequency bandwidth ratio of 8.4:1 (9), for the uses of wideband frequencies, a
hexagonal-triangular slotted design creation was also recently performed, and in one
more research design, Hilbert and Minkowski fractal geometry patch antennas were
compared in relation to antenna properties, and it was demonstrated that the blended
Hilbert and Minkowski antenna has a significant number of resonant frequency

https://www.indjst.org/ 2366

https://www.indjst.org/


Jakati et al. / Indian Journal of Science and Technology 2023;16(30):2365–2373

components in comparison to the individual antennas (10).
The relatedwork (11,12)and (13) focuses on both fractal patcheswith self-similarity. However, still there is a need for compacted

and more numbers of multiband frequencies of operation by different fractal structures having different shapes. Hence this
work focuses on a compact C structure type microstrip antenna with the application of fractal geometry. In this research, the
designed antenna operates at 7 different frequencies between 1.722 GHz and 6.0 GHz which also covers the S and C, band
applications. The proposed construction consists of C-shaped patch on the top surface and ground at the bottom side. For all
resonant frequencies, the designed antenna attained a return loss of less than -10dB. The gain and directivity are fairly good,
and the VSWR lies less than 2.This fractal c shaped antenna design yielded multiband behavior and size lessening and attained
better gain in the L- band, S-band, and C- band frequencies wireless communication uses.

This literature review work provided an insight in determining the performance of C structured microstrip patch antenna,
from the literature survey, Fractal geometry enhanced the bandwidth of the antennas up to great extant. Fractal antennas have
different properties which results in small size, high gain, and high efficiency antenna.With increasing the number of iterations
of fractal geometry, resonant frequency increases that realized in lower return losses. The performance parameters of antennae
for instance radiation pattern, return loss, bandwidth, VSWR, and many resonant frequencies have been explored thoroughly.
The microstrip antenna design considerations and their optimization were carried out through the IE3D simulation tool to
obtain optimum results. Fractal antennas have various applications in radar, telecommunications, satellite communications,
medical imaging, weather forecasting etc. Fractal plays vital role to reduce the size of conventional antenna which is prime
requirement for the modern wireless system.

2 Methodology
The proposed microstrip antenna is based on fractal techniques and designed for wireless applications. The radiating element
is a C-structured triangle on which fractal concept is applied. Fractal concept is applied on the proposed C-Structured Fractal
Microstrip Antenna (CSFM-Antenna), similar to English alphabet letter C. Further the analysis and verification of result is
achieved by testing the fabricated antenna and also comparison of simulated and experimental results.

Themicrostrip C-shaped fractal antenna geometries are designed from the fundamental square patch and then iterations are
introduced. The antenna geometry is optimized using the IE3D simulation tool. All the antennas are designed using low-cost
glass epoxy FR4, with a 1.6mm height and dielectric materials constant of 4.4.

2.1 Antenna Design
A. Microstrip Antenna 1, Iteration 0

The size of amicrostrip patch antenna and the adopted probe feed have a relationship with the center frequency fr.Thewidth
”W” and length ”L” of the microstrip patch antenna play a significant role in setting the resonant frequency of the operating
microstrip antenna in the suggested design of the antenna.The proposed radiating patch antenna of size 28.83X37.26 mm2 for
rectangular antenna size is calculated by referring to the microstrip antenna design equations 1 to 7 as provided below (1,2,14),
to operate at 2.44GHz.

Calculation of width: The width of the microstrip patch antenna is given by the equation

Wo =

(
c

2 f r

)
(

√
2√

εr + 1 )
) (1)

Calculation of effective dielectric constant

εre f f =
εr+1

2
+

εr−1
2

√
1+12 h/w (2)

Calculation of effective patch length

Le f f =
c

2 f r
√

εre f f (3)

Calculation of patch length extension

∆L = 0.412h

(
εre f f +0.3

)(w
h
+0.264

)
(
εre f f −0.258

)(w
h
+0.8

) (4)
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Calculation patch actual length

Lo = Le f f −2∆L (5)

Calculation of patch ground plane parameters (Lg and Wg)

Lg = L+6h (6)

Wg =W +6 (7)

The ground plane’s overall dimensions are 39.7 mm by 47 mm.
Where, εre f f = Effective material dielectric constant.
εr = Dielectric constant of the material.
h = Height of dielectric substratum.
c is the speed of light
Utilizing IE3D antenna simulation tool Ver. 15, the patch antenna is simulated.The dielectric substrate for Antenna 1 is FR-4,

with amaterial thickness of 1.6 mm, a dielectric constant of 4.4, and a loss tangent of 0.02.The IE3D antennamodeling software
program is used to optimize the antenna-designed parameters. For the optimal gain, impedance bandwidth, and multiband
operation, the optimization was carried out across a number of rounds. The suggested antenna-1’s geometry is depicted in
Figure 1. The various dimensions of antenna 1 are shown in Table 1.

Fig 1. Basic antenna-1’s geometry

Table 1. List of parameters of antenna -1 configuration
Antenna Parameters Antenna Dimension (mm)
L0 x W0 28.83x37.26
Lgx Wg 39.7x47

B. Microstrip Antenna 2, Iteration-1
The Figure 2 demonstrates the configurations of the proposed C shape patch microstrip antenna with the first iteration.This

proposed antenna is designed by the application of fractal geometry to the basic patch antenna-1. Antenna 2 is constructed by
dividing the antenna-1 into 9 equal rectangular structures each of size 9.61mmx12.42mmandE shape structure of size 9.61mmx
12.42mmx 2mm is constructed at the center of the patch. The various dimensions of antenna 2 are shown in Table 2. The
proposed microstrip antenna is designed and simulated using IE3D design tool Ver 15 and is constructed using FR-4 material
with εr = 4.4 as the dielectric substrate constant, having a thickness of 1.6 mm, and tangent(δ ) = 0.02.The designed microstrip
antenna parameters are optimized with the IE3D antenna modeling simulation tool. The optimization was accomplished with
much iteration for the better antenna gains, impedance frequency bandwidth, and multiband functioning. The probe feeding
technique is being used.
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Fig 2. C shape Microstrip Antenna-2 Iteration-1

C. Microstrip Antenna 3, Iteration-2
Figure 3 depicts the configuration of the proposed C-shape microstrip antenna-3 with fractal geometry with iteration-2.

Antenna 3 structures are made by dividing the antenna-2 into 9 equal rectangular structures each of size 9.61mm x 12.42mm.

Table 2. List of Microstrip antenna geometry-2 parameters
Parameters Dimension (mm)
A1 9.61
B1 12.42
C1 2

The C shape structure of size 9.61mmx 12.42mmx 2mm is constructed at the center of the patch In the remaining 8
rectangular parts of each size 9.61mmx 12.42mm, all the 8 rectangular structures have been divided again 9 equal rectangular
parts of size 3.203 mm x 4.140mm. At the center of 3.203 mm x 4.140mm, C shape structure of 1mmwidth is constructed.The
various dimensions of antenna 3 are shown in Table 3. IE3D simulation software Ver 15 is used to simulate the antenna 3 and
the parameters of the antenna are optimized through a number of repetitions.

Fig 3. C shape Microstrip Antenna-3 Iteration-2
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Table 3. List of Microstrip antenna geometry-3 configurations
Antenna Parameters Antenna Dimension (mm)
A2 3.203
B2 4.140
C2 1.000

3

Results and Discussion
The twofold iterations of the self-similar fractal microstrip patch antenna with the probe feeding technique were studied using
the IE3D antenna simulation tool. The C-shaped fractal patch antennas 2 and 3 are created using inexpensive FR-4 material
with a refractive index of 4.4 and simulation results with parameters as displayed in Table 4.This Table 4 clearly shows that these
antennae have several multiband resonance components with excellent bandwidth, low return loss, and high antenna peak gain
values. Simulated and constructed at 2.44 GHz is the fundamental Antennas-1. By altering the feeding point locations, the
findings have been optimized to produce trustworthy antenna-performing characteristics.

The recommended microstrip antenna-1 resonated strongly at three different multiband frequencies and has a peak gain of
1.74 dB with a bandwidth of 170.99 MHz, a return loss of -21.84 dB, and a VSWR of 1.39 at the 2.44 GHz frequency. These
specifications are appropriate for wireless applications like WiFi and Bluetooth. Figure 4 s illustration of a 3D radiation pattern
exhibits excellent omni-directional radiation properties. Cross polarizations on the 3D radiation patterns at 2.44 GHz are less
than 20 dB, and rear radiations are also minimal. Antenna-1 has a peak field directivity of 6.24dbi, a 35.29% antenna efficiency,
and a 44.63% antenna radiation efficiency. Incorporating the first iterated fractal geometry to antenna-1 has been used as a
strategy to obtain multiband and reduce the volume of the antenna. To acquire better values of radiating parameters, many
more optimizations were carried out by altering the C shape structure, as shown in Table 4. According to the results of the
simulation, antenna-2 generated five multi-band resonance frequencies that are appropriate for use in 5G, Wi-fi connectivity,
and WIMAX applications.

Fig 4. Simulated Basic microstrip antenna-1,3D Radiation plot at 2.44GHz

A maximum antenna gain of 3.27 dB has been attained at 6.488 GHz with a wider bandwidth of 158.84 MHz having an
antenna return loss of -17.59dB and 1.20 VSWR which is suitable for radar and satellite applications. The suggested antennas’
2D radiation patterns are shown in Figure 5, which also illustrates their good omni-directional properties with fewer minor
lobes and maximal radiation at an angle of 0 degrees. At 3.686GHz, the antenna efficiency was 27.37% and the peak radiation
efficiency was 35.39%. At 5 GHz, the antenna efficiency was measured to be 28.85 dB, the radiation efficiency to be 30.43%, and
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the highest aggregate electromagnetic field directivity to be acquired to be 7.8 dB. The shape antenna-2 reduces its size by 5%
as compared to antenna-1.

As can be seen from the results, the C-shape type second-iterated fractal antenna-3 has 7 multiband resonance frequency
components that are compatible with ISM, Bluetooth,WIFI, andWIMAX uses.These frequencies have good bandwidth, better
returns loss, and VSWR, as depicted in Table 4.The second iterated C-shape structured fractal antenna has a maximum gain of
3.61dB at 5. 362GHz aftermultiple iterations for optimizing antenna parameters for feed point positions.The antenna efficiency
of this proposed antenna-3 is 35.29%, the total field directivity attained is 9.7dBi, and the maximum efficiency of antenna
radiation obtained is 44.63%. Additionally, a size decrease of 24%overall is accomplished. Figure 6 depicts a simulated suggested
antenna-1,2 and 3 optimized comparative study of return loss(S11), which exhibits a satisfactory return loss. The simulated
polar radiation graphs at ø=900 and ø=00 =900 and =00 are displayed in Figure 7 and shows omni-directional characteristic
at 6GHz.The return loss characteristics obtained are all above -10dB and indicate good return loss at the resonant frequencies.
The VSWR results as shown in Table 4 shows good matching of antenna and feed point and indicate less reflected power. The
diagram portrays that the microstrip antenna is much further directive and has greater frequency bandwidth as compared to
antenna 2. The designed microstrip antenna three has led to a total size decrease of 24%.

Fig 5. Simulated microstrip antenna-2,2D Radiation Pattern

Fig 6. C shape microstrip antenna one, two and three comparison of return loss S11 characteristics
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Fig 7. Simulated microstrip antenna-3,2D Radiation Pattern

Table 4.Designed Antenna1,2 and 3 parametrs Results
Type of Antenna Resonant Frequency

(GHz)
Return Loss(S11 )(dB) Bandwidth(MHz) VSWR Gain(dB)

Antenna-1
2.44 -21.84 170.99 1.39 1.74
3.79 -13.45 183.20 1.52 0.18
4.60 -24.20 111.47 1.14 -1.40

Antenna-2

3.012 -15.60 58.59 1.39 -1.01
3.686 -12.24 60.79 1.64 1.21
5.088 -17.617 104 1.32 1.16
6.034 -17.83 138.68 1.30 -2,25
6.488 -17.59 158.84 1.20 3.27

Antenna-3

1.722 -10.034 09 1.91 -2.45
2.975 -14.486 50.27 1.52 -2.48
3.941 -13.527 62.03 1.55 -0.85
4.490 -12.705 97.56 1.6 -1.5
4.855 -20.650 110.33 1.25 -0.56
5.362 -16.198 98.40 1.40 3.61
6.000 -12.911 110.43 1.58 -0.85

4 Conclusion
A fractal-geometry-based c-structure typemicrostrip patch antennahas been introduced.Comparing the investigated geometry
to the standard basic microstrip antenna, the results are overall optimal. The C-shape-sized microstrip patch antenna resulted
in 7 resonant multiband frequencies, where multiband frequencies in the literature found minimum number. According to the
presented antenna work design and analysis performed here, the second iteration’s overall size was reduced by 24.23 percent
(antenna-3). The performance is analyzed regarding the reflection coefficient response, gain, directivity, E-field and radiation
pattern.The operating frequencies that produced the best results were 2.44 GHzwith a BWof 170.99MHz and amaximumgain
of 1.74 dB for the basicmicrostrip antenna 1, 6.488GHzwith a frequency bandwidth of 158.84MHz and the highest gain of 3.27
dB for antenna-2, and 5.362 GHz with a wider bandwidth of 98.40 MHz and a peak gain of 3.61 dB for antenna-3, respectively.
The design highlights are compared with other published articles to identify the improvement.Themultiband response over the
4 GHz to 12 GHz helps to attain multiple wireless communication applications such asWiFi andMicrowave links. Applications
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in these fields can benefit from these operating frequencies in the S-band (unlicensed applications) like Wi-MAX, Wi-Fi, LTE
ISM, and blue tooth modules.
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Abstract - A smart system concept has been devised to give 

blind people smart technological assistance. It is 

challenging for those who are blind or visually impaired to 

navigate their surroundings. Real-time assistance, object 

detection, and artificial vision are all features of the 

Raspberry Pi-based system. In this project, we'll utilize the 

Raspberry Pi to build a smart system with a speaker 

module, switch, and camera module for blind people. The 

voice output of the system is managed by TTS (text to 

speech), and it consists of a speaker module that gets audio 

feedback. The proposed system recognizes an object in the 

surrounding environment and provides auditory input, 

including warning messages delivered through 

headphones. The system's overall objective is to provide a 

low-cost, high-efficiency text-to-voice and navigation aid 

for the blind that gives them a sense of artificial vision by 

providing data on both static and moving things in their 

environment.  

Keywords: Artificial vision and object identification, TTS 

(text to speech), Low-cost, and text-to-voice. 

I. INTRODUCTION 

Continuous efforts have been made to advance 

innovation in order to simplify life. Everyone in today's fast-

paced world is embracing innovation's advantages, but some 

segments of society still struggle with it. Among them are 

those who are physically incapable of traveling alone or 

engaging in other activities.  

This project aims to provide one such successful show 

that combines the newest technological advancements to 

provide intelligent and useful electronic assistance to the 

dazzle. This project shows how to use and implement a voice 

assistance system for people with disabilities so they don't 

have to rely on others to get about. This project uses a 

Raspberry Pi to identify hops using ultrasonic sensors 

implanted into each glasses and provide audio assistance 

based on those leaps. In addition to providing vocal support 

for navigation, Smart Dazzle Stick alerts the speaker or 

headphones when a user encounters a dangerous situation. The 

goal's paths should be investigated. They have greater 

challenges in life. The patient with this illness is still able to 

move freely and walk. The original stroller bar offers an 

optional Voice Collaborator.  

Here we have a Raspberry Pi, a buzzer, an ultrasonic 

sensor, and a sound playback module (speaker). Among them 

might be the Raspberry Pi. Microcontrollers give everything 

speed, accuracy, and predictability. The distance between the 

resistance and the rod is measured by the ultrasonic sensor to 

ascertain the resistance in front of the person. Speakers will 

help those who are disabled by the outside world reach their 

objectives through preparation or assistance. A visually 

impaired individual is someone who, even with blind eyes, 

finds it difficult to perceive the smallest details. Hyun must 

assist these people. The World Health Organization (WHO) 

estimates that 10% of blind people are blind and unable to 

function freely and securely. These inquiries offer an 

additional excellent time technique to assist anxious 

individuals in making critical decisions. Walkers, often known 

as white canes or canes, and heterosexual dogs with distinct 

reactions are the astute and unimpressed classes. The ability to 

see will become vital to the human body. Our eyes are the first 

line of access to the nuances in our environment. But the 

majority of these tools are accurate and have limited 

capabilities. Ultimately, the smart joystick built on a 

Raspberry Pi is demonstrated as a means of resolving issues 

and resolving those that already exist. The smart wand 

combines several sensors and gadgets to enable users to do a 

wide range of daily tasks and workouts.  

What is Raspberry Pi? 

The Raspberry Pi Establishment, a UK-based company 

that creates educational and computing resources, is the name 

of a line of stand-alone computers known as Raspberry Pi. 

Since the Raspberry Pi was first released in 2012, many 

upgrades and variants have also been released. The first Pi 

included a 700MHz single-core CPU with 256MB of Smash, 

but the latest model has a quad-core processor with a clock 

speed of more than 1.5GHz and 4GB of Slam. The Pi Zero 

costs a reasonable $5, while the Raspberry Pi costs less than 

$100 (typically about $35). People use Raspberry Pis for a 

variety of purposes, including learning to code, building 

projects, home repairs, using Kubernetes clusters and edge 
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computing, and even for business purposes. Though it runs 

Linux and may be incredibly inexpensive, the Raspberry Pi 

also features a large number of input/output (GPIO) pins that 

allow you to operate electronic devices for physical computing 

and Internet of Things research.  

What is Machine Learning? 

By evaluating large amounts of data using sophisticated 

computations, machine learning can help uncover hidden 

designs in IoT data. By using the data gathered in centre 

forms, machine learning may either supplement or replace 

manual forms. By leveraging machine learning on the Internet 

of Things (IoT) to carry out predictive tasks across a broad 

range of applications, companies are enabling enterprises to 

absorb cutting-edge information and enhance their operational 

skills. IoT and machine learning provide information-covered 

experiences for quicker, automated responses and better 

decision-making. Through the consumption of images, video, 

and audio, machine learning for the Internet of Things can be 

used to predict future patterns, identify inconsistencies, and 

make significant discoveries. By using IoT machine learning, 

you can: 

 Information processing and formatting into a trustworthy 

format. 

 Build models for machine learning. 

 Install these machine learning models on the edge, cloud, 

and keyboard. 

II. LITERATURE REVIEW 

2.1) T. Rubesh Kumar, C. Purnima “Assistive System for 

Object Detection with Voice Output For Blind Users” 

International Journal of Research in Engineering & 

Advanced Technology 2014. 

T. Rubesh Kumar proposed navigation is obviously 

essential in today’s society. Objects are everywhere in the 

surrounding. There are already a few systems that have some 

promise for portable use, but they cannot handle product 

detection. But a big limitation is that it is very hard for blind 

users to find the position of the object where it is placed. T. 

Rubesh Kumar, C. Purnima have proposed a camera-based 

assistive Object detection framework to help blind persons to 

recognize objects in their daily lives. Main contributions 

embodied in this prototype system are: A novel motion-based 

algorithm to solve the aiming problem for blind users by their 

simply shaking the object of interest for a brief period. A 

portable camera-based assistive framework to aid blind 

persons reading text from hand-held objects. 

2.2) Pooja Sharma, Mrs. Shimi S. L and Dr. S.Chatterji, 

”Design of microcontroller based virtual eye for the blind” 

International Journal of Scientific Research Engineering 

Technology, 2014. 

Pooja Sharma proposed Blindness is a state of lacking the 

visual perception due to physiological or neurological factors. 

In this proposed work by Pooja Sharma, Mrs. Shimi S. L. and 

Dr. S. Chatterji, a simple, cheap, friendly user, virtual eye will 

be designed and implemented to improve the mobility of both 

blind and visually impaired people in a specific area. The 

proposed work includes a wearable equipment consists of 

head hat, mini hand stick and foot shoes to help the blind 

person to navigate alone safely and to avoid any obstacles that 

may be encountered, whether fixed or mobile, to prevent any 

possible accident. The main component of this system is the 

ultrasonic sensor which is used to scan a predetermined area 

around blind by emitting reflecting waves. The reflected 

signals received from the barrier objects are used as inputs to 

Arduino microcontroller. The microcontroller carries out the 

issued commands and then communicate the status of a given 

appliance or device back to the earphones using Raspberry pi 

speech synthesizer. The proposed system is cheap, fast, and 

easy to use and an innovative affordable solution to blind and 

visually impaired people in third world countries. 

2.3) Anusha Bhargava, Karthik V. Nath, Pritish Sachdeva 

and Monil Samel “Reading Assistant for the Visually 

Impaired” International Journal of Current Engineering 

and Technology, 2015.  

Anusha Bhargavaetal proposed Majority of the visually 

impaired use White cane for their navigation. This gives rise 

to the need for the development of devices that could bring 

relief to the agonizing tasks that the visually impaired has to 

go through says Anusha Bhargava, Karthik V. Nath, Pritish 

Sachdeva and Monil Samel. This project aims to study the 

image recognition technology with speech synthesis and to 

develop a cost effective, user friendly image to speech 

conversion system with help of Raspberry Pi. The project has 

a small inbuilt camera that scans the object, converts it to 

audio format using a synthesized voice for detecting objects. 

Not only does this save time and energy, but also makes life 

better for the visually impaired as it increases their 

independency. 

2.4) Nagaraja L, Nithin D, Nagarjun R S, Veena S Murthy, 

Nishanth M Anand “Online Blind Assistive System using 

Object Recognition” Year: 2019. 

Nagaraja L proposed that this work implemented using 

python and when run gives an accurate decision for object 

detection and classification, while DNN give accurate results. 

The problem is with its family of networks regarding speed; it 

provided very slow results for 5 FPS on a GPU. They have 

come up with unique text localization formula which works on 
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models of edge distributions and stroke orientation. Problems 

related to traffic signal detection and identification has been 

overcome using video stream in Matlab. Visuals are provided 

for blind person by object detection and its identification. The 

focus in this paper is on the Object detection and the 

recognition. 

2.5) Mallapa D. Gurav, Shruti S. Salimath, Shruti B. Hatti, 

Vijayalaxmi I. Byakod , “B-LIGHT: A detecting aid for 

the Blind People using YOLO and OpenCV” International 

Journal of Scientific Research Engineering & Technology 

(IJSRET 2017). 

Mallapa D. Gurav et al proposed that, this project 

presents a smart device that assists the visually impaired 

which effectively and efficiently detects objects. The proposed 

project uses the methodology of a camera based assistive 

device that can be used by people to recognize obstacles. The 

framework is on implementing image capturing technique in 

an embedded system based on Raspberry Pi board. The 

proposed fully integrated system has a camera as an input 

device to feed the clicked images for digitization and the 

scanned image is processed by a software module the YOLO 

(You Only Look Once engine). You Only Look Once (YOLO) 

is the identification of obstacles using photoelectric devices 

and computer software. It coverts images of objects into 

machine encoded text. In this research these images are 

converted into audio output. YOLO is used in machine 

process such as cognitive computing, machine translation, text 

to speech, key data and text mining. The recognition process is 

done using YOLO the character code in files are processed 

using Raspberry Pi device on which it recognizes objects 

using python programming and audio. 

2.6) A. Hanah, R. Farook, S. J. Elias, M. R. A. Rejab, M. F. 

M. Fadzil and Z. Husin, "IoT Room Control and 

Monitoring System Using Rasberry Pi," 2019 4th 

International Conference and Workshops on Recent 

Advances and Innovations in Engineering (ICRAIE), 

Kedah, Malaysia, 2019. 

This project describes a room control and monitoring 

system using Internet of Things (IoT). It aims to help the user 

specifically the elderly to monitor their room automatically 

wirelessly though mobile application. This project using 

Raspberry Pi 3 Model B to communicate with Firebase cloud 

platform and mobile application developed using Android 

Studio. The system accumulates the temperature, humidity and 

gas surrounding the room and executes the output to the 

actuator to act and the sensors data are stored into the 

database. In mobile application, user can login to view the 

real-time sensors data with date and time. The system will turn 

on the fan when the temperature is hot; the gas alert system is 

activated when there is gas leakage occurs by notifying the 

user through cellular network and light is turned on when 

there is human motion detected. The user able to use via 

mobile application to send command to control the room 

devices. An alert notification is sent to the user mobile 

application when the system detects a big difference between 

previous and current sensors data. 

2.7) N. S. Sanjay and A. Ahmadinia, "MobileNet-Tiny: A 

Deep Neural Network-Based Real-Time Object Detection 

for Rasberry Pi," 2019 18th IEEE International 

Conference On Machine Learning And Applications 

(ICMLA), Boca Raton, FL, USA, 2019.  

In this paper, we present new neural network architecture, 

MobileNet-Tiny that can be used to harness the power of GPU 

based real-time object detection in raspberry-pi and also in 

devices with the absence of a GPU and limited graphic 

processing capabilities such as mobile phones, laptops, etc. 

MobileNet-Tiny trained on COCO dataset running on a non-

Gpu laptop dell XPS 13, achieves an accuracy of 19.0 mAP 

and a speed of 19.4 FPS which is 3 times as fast as 

MobileNetV2, and when running on a raspberry pi, it achieves 

a speed of 4.5 FPS which is up to 7 times faster than 

MobileNetV2. MobileNet-Tiny was modeled to offer a 

compact, quick, and well-balanced object detection solution to 

a variety of GPU restricted devices. 

2.8) S. R. Kawale, S. Mallikarjun, D. G. V, K. D. V. 

Prasad, A. M N and A. K. N, "Smart Voice Navigation and 

Object Perception for Individuals with Visual 

Impairments," 2023 7th International Conference on I-

SMAC (IoT in Social, Mobile, Analytics and Cloud) (I-

SMAC), Kirtipur, Nepal, 2023. 

Technological advancements have brought about 

substantial changes to the accessibility alternatives that cater 

to those with diverse abilities. The integration of artificial 

intelligence (AI) into assistive technology has presented 

unprecedented opportunities for enhancing the autonomy and 

quality of life of those with disabilities. The focus of rigorous 

investigation is on "Smart Blind Sticks," which are novel 

equipment designed to enhance the mobility and safety of 

those with visual impairments. This article presents a 

comprehensive account of the conceptualization, design, and 

implementation of a technologically advanced blind stick. The 

primary objective of this innovative device is to detect and 

promptly respond to impediments in the immediate 

environment, hence facilitating navigation for those with 

vision impairments. The proposed system utilizes advanced 

sensor technologies and advanced data processing techniques 

to provide precise obstacle detection. Moreover, it employs 

state-of-the-art navigation systems to provide instantaneous 
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guidance, guaranteeing seamless and secure transportation at 

all instances. The distinguishing characteristics of the smart 

blind stick set it apart from conventional white canes, hence 

affording its users more mobility. Experimental evidence 

showcases the practical use of this approach, therefore 

emphasizing its capacity to significantly enhance accessibility 

and promote autonomy among individuals with visual 

impairments. 

2.9) L. Thomas, T. K. L and S. K. H. R, "Artificial 

Intelligence for Face recognition and Assistance for 

Visually Impaired," 2023 5th International Conference on 

Energy, Power and Environment: Towards Flexible Green 

Energy Technologies (ICEPE), Shillong, India. 

In this world, many people are affected by blindness and 

they face so many difficulties in their daily life. According to 

World Health Organization (WHO), there are approximately 

2.2 billion people who are completely blind. They need to 

depend on primitive solutions like white canes, trained dogs, 

or other people. But these helping hands cannot always assist 

them. The affected people need a smart assisting device that 

avoids bumping into an obstacle and helps in navigating from 

one place to another independently. This proposed work 

describes the smart walking stick which makes blind people 

walk safely. By using the latest technologies and IoT devices, 

this smart walking stick can be developed where it provides 

safe navigation to the user. The proposed system employs a 

novel solution for navigation in indoor with the help of deep 

learning algorithms. In case of panic situations or emergency 

conditions, the predefined message with the user's location 

will be sent to the caretaker using an API. This smart walking 

stick is affordable, durable and provides more convenience to 

the user to walk safely, and gives more confidence without 

depending on any other externals. 

2.10) Wang, "A Body Measurement Method Based on the 

Ultrasonic Sensor," 2018 IEEE International Conference 

on Computer and Communication Engineering 

Technology (CCET), Beijing, China, 2018. 

To realize the automatic measurement and improve the 

efficiency of the body measurement in the garment 

customization, we propose a body measurement method based 

on the ultrasonic sensor. The novel measurement structure and 

method are proposed to achieve the accurate bust, waist, and 

hip (BWH) information. First, the depth information is 

measured by the ultrasonic sensor arrays. The sensors should 

capture the front and back depth of the key body parts, the 

depth information and the certain position of sensors can 

generate the space coordinates. Second, the space coordinates 

are fitted with the quantic function to generate the curves. 

Third, the front curve, back curve, and the estimated 

parameter constitute the finial BWH data. Experimental 

results indicate that the proposed method can achieve accuracy 

of 95.6%. 

III. PROBLEM STATEMENT 

A smart navigation system for visually impaired people 

that makes obstacle detection easier for blind people. By using 

object detection and identification, this technology enables 

blind people to travel on their own. Software that converts text 

to speech is used to notify users of objects that are discovered. 

IV. OBJECTIVES 

The significant impact that the creation of a Smart Blind 

AI Stick promises for visually impaired folks worldwide is 

driving this transformative adventure. It is more than just a 

technological advancement; it is a ray of hope that brings 

safety and independence. This project pushes the envelope of 

disability and promotes equality of opportunity and 

inclusivity. By developing such a tool, we not only advance 

assistive technology but also make a strong statement about 

the boundless potential of innovation. It is evidence of our 

dedication to turning obstacles into chances and creating a 

more promising and approachable future for all people, 

irrespective of their visual impairments. 

V. SYSTEM DESIGN 

The central processing unit is a Raspberry Pi, which 

provides a small and affordable option for the design. The 

General Purpose Input/Output (GPIO) pins allow for the easy 

management of input and offer flexible connectivity to a 

variety of devices, such as switches, LEDs, and ultrasonic 

sensors. The Raspberry Pi 3 Model B+, which was selected, 

runs on a micro SD card and requires a 5V power source for 

effective data storage. Its flexibility and connectivity 

possibilities are enhanced by its hardware features, which 

include an Ethernet port, four USB ports, an HDMI port, and 

an audio jack.  

 

Figure 1: Block Diagram 
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In order to interface with ultrasonic sensors and enable 

precise and instantaneous obstacle detection, the GPIO pins 

are essential. The 700MHz single-core processor of the 

Raspberry Pi makes sure that algorithms run quickly. With 

support for Python, Java, C, and C++ among other 

programming languages, the Raspberry Pi offers a flexible 

platform that may be used to build sophisticated features.  

In order to augment its functionality even more, an 

Ethernet port is employed for internet access, which makes it 

easier to install the necessary driver APIs. This connectivity 

makes it possible for the system to obtain necessary resources, 

such as extra software and driver updates. Utilizing 

information from linked sensors, the Raspberry Pi algorithm 

plays a key role in determining the distances between barriers.  

The creative addition of a text-to-speech (TTS) driver 

API increases usability and accessibility. The obstacle 

detection system produces distance data, which this API 

translates into voice. The user then receives the real-time, 

synthesized speech through earphones, giving them a 

seamless, instantaneous knowledge of their surroundings. 

Using an integrated approach, a comprehensive and intuitive 

smart stick system for efficient navigation and obstacle 

awareness is created by utilizing the capabilities of the 

Raspberry Pi. 

VI. PROPOSED SYSTEM 

A) Import the given image from dataset 

Using Keras' pre-processing picture data generator 

function, we must import our data set and generate the size, 

rescale, range, zoom range, and horizontal flip functions. 

Next, we use the data generator method to import our image 

dataset from the folder. Here, we set the parameters for the 

train, test, and validation phases as well as the target size, 

batch size, and class mode. We then use this function to train 

our own network by adding CNN layers. 

 

Figure 2: System Architecture 

B) To train the module by given image dataset 

With the help of a classifier, fit generator function, 

training steps for each epoch, the total number of epochs, 

validation data, and validation steps, we are able to train our 

dataset. 

C) Working process of layers in CNN model 

Convolutional neural networks, or CNNs, are a type of 

deep learning technique that can recognize different 

characteristics of an input image and assign weights and biases 

to them based on training. Compared to alternative 

classification techniques, ConvNet necessitates significantly 

less pre-processing. Primitive techniques require hand-

engineered filters, but with sufficient training, ConvNets may 

learn these filters and properties. The architecture of a 

ConvNet was impacted by the configuration of the Visual 

Cortex and is akin to the patterns of connections between 

neurons. Only alterations in the receptive Field, a very small 

area of the visual field, cause individual neurons to fire. Each 

of the four levels in their network comprises 1,024 input units, 

256 in the first hidden layer, 8 in the concealed layer, and 2 

output units. 

Input Layer: CNN's input layer holds picture data. Three-

dimensional matrices are used to represent image data. It must 

be rearranged into a single column. A photograph that is 28 × 

28 = 784 in size needs to be transformed to 784 x 1 before it 

can be entered.  

Convo Layer: Since the convolution layer extracts features 

from the image, it is often referred to as the feature extractor 

layer. A portion of the image is first linked to the Convo layer, 

which performs the convolution process described earlier and 

calculates the dot product between the filter and the receptive 

field, a local area of the input image that is the same size as 

the filters. The output volume of the process is represented by 

a single integer. Next, repeat the technique by applying a 

Stride filter over the subsequent receptive field of the identical 

input image. Until the entire image has been processed, it will 

carry out this process again. The output will be the input for 

the next layer.  

Pooling Layer: A pooling layer is used to reduce the physical 

volume of the input image after convolution. It is used in 

between two convolution layers. Applying FC after the Convo 

layer without adding pooling or max pooling will need a lot of 

processing power. Therefore, using maximum pooling is the 

sole method to reduce the geographic volume of the input 

image. Max pooling was used in a grayscale slice with a Stride 

of 2. It detects that the 4 x 4 input is reducing to a 2 by 2 size.  
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Fully Connected Layer (FC): Within the completely linked 

layer are neurons, weights, and biases. It establishes 

connections between neurons in different layers. People have 

learned how to classify photos into several groups by using it.  

Softmax / Logistic Layer: The last layer of CNN is called 

Softmax. It is located at the base of the FC layer. Softmax is 

used for multi-classification, while logistic is used for binary 

classification algorithms.  

Output Layer: The output layer stores the label as one-hot 

encrypted data. You now comprehend CNN quite well. 

D) Classification 

The first step in the analysis of video streams is called 

Moving Object Extraction, during which the system identifies 

and isolates objects that are in motion. This is a crucial step 

since it sets up the tasks of analysis and recognition that come 

after. Background subtraction, a method that distinguishes 

moving objects from the static background by identifying 

regions of notable change between successive video frames, is 

one often used strategy in this step. The system may 

efficiently filter out unnecessary information and focus just on 

the items of interest by isolating these dynamic aspects. 

 

Figure 3: Classification 

The system moves on to the Object Description stage 

after extracting the moving items. Here, each retrieved object's 

properties and attributes are painstakingly described by the 

system. Aspects like size, form, colour, and even motion 

patterns can be included in these attributes. The system learns 

a great deal about the look and behaviour of the objects by 

carefully examining these attributes, which helps with 

subsequent tasks like recognition and classification. 

The retrieved objects are compared to a database of 

known items in the Object Matching step of the process, 

which comes after the Object Description stage. Determining 

the identity or category of each object requires this matching 

process. The system can determine the likely identify of the 

objects by comparing their attributes from the extracted 

objects with those stored in the database. This allows for more 

precise object recognition and categorization. 

In the final stage, called Object Recognition, the system 

uses the comprehensive object descriptions and the matching 

results to give class labels to the objects. The system classifies 

the items into predetermined classes like "car," "pedestrian," 

or "bicycle" by using complex algorithms and pattern 

recognition techniques. 

VII. RESULT AND DISCUSSIONS 

As living standards have improved, we have become so 

materialistic that we have forgotten about the strong lives led 

by those with physical disabilities. They experience tiresome, 

indifferent treatment from others because they are physically 

hindered. They became, in a sense, subservient to others for 

their daily schedule of tasks. People who are blind or disabled 

consistently rely on others to complete their daily tasks. The 

eyes are a tried-and-true tool for seeing and sensing the 

outside world; damage to such a vital sense organ actually 

affects the outside world's capacity to perceive data. 

 

Figure 4: Proposed Hardware 

As a result, getting about in such an environment can be 

an exceptionally difficult task because confused individuals 

are unable to rely on their sight and so encounter a variety of 

difficulties. This will assist them in overcoming their 

obstacles. The framework was tested in an actual setting. We 

have positioned bumps and deterrents in multiple locations to 

gather data for both ultrasonic sensors. We have 

measurements for the removal of the obstruction at 50, 100, 

150, 200, and 300 centimetres. 

 

(a) 
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(b) 

 

(c) 

Figure 5 (a)(b)(c): Result of Hardware 

VIII. CONCLUSION 

This analysis provided a description of an ideal system 

for scanning hand-held objects and written communications to 

assist the blind. We have projected a completely unique text 

localization method supported by models of stroke orientation 

and edge distributions in order to recover text regions from 

sophisticated backgrounds. The associated feature maps 

calculate the text's global structural feature at each element. 

Block patterns create a feature vector by projecting the 

projected feature maps of an image patch. To determine 

potential candidates for text patches ready for text 

classification, a neighbouring character grouping is used. Text 

in footage captured by cameras is localized using the 

Associate Ada boost learning model. Using the localized text 

regions, OCR is used to recognize words and convert them 

into audio output for visually impaired users. The camera 

provides input for the paper throughout this analysis.  

The camera begins to stream because the Raspberry Pi 

board has a lot of power. On the screen of the victimization 

interface application, the streaming data is being presented. To 

supply an image to the board, the capture button is clicked 

once the object for text reading is positioned ahead of the 

camera. Maltreatment the Tesseract library is responsible for 

converting the image into data and displaying the data that is 

extracted from the image on the standing bar. The collected 

data are beginning to be expressed through. 

REFERENCES 

[1] M.P. Arakeri, N.S. Keerthana, M. Madhura, A. Sankar, 

T. Munnavar, ―Assistive Technology for the Visually 

Impaired Using Computer Vision‖, International 

Conference on Advances in and Informatics (ICACCI), 

Bangalore, India, pp. 1725. 

[2] Yadav Avanish, Vijaybahadur Sanket Saheb Verma 

and Deepak Dinesh Singh, "Virtual Assistant for blind 

people", International Journal, vol. 6, no. 5, 2021. 

[3] James Kirkpatrick, Razvan Pascanu, Neil Rabinowitz, 

Joel Veness, Guillaume Desjardins, Andrei A Rusu, 

Kieran Milan, John Quan, Claudia Clopath, Dharshan 

Kumaran and Raia Hadsell. Overcoming catastrophic 

for getting in neural networks. In Proceedings of the 

National Academy of Sciences, volume114, pages 

3521–3526, 2017. 

[4] X. Zhu, Y. Xiong, J. Dai, L. Yuan, and Y. Wei. Deep 

feature flow for video recognition. InCVPR, 2017. 

[5] B. Jacob, S. Kligys, B. Chen, M. Zhu, M. Tang, 

A.Howard,H. Adam, and D. Kalenichenko. 

Quantization and training of neural networks for 

efficient integer arithmetic-only inference, InCVPR, 

2018. 

[6] M. Liu, M. Zhu, and Y. Li. Tensorflow mobile video 

objectdetection. 

https://github.com/tensorflow/models/tree 

/master/research/lstm object detection, 2018. 

[7] M. Liu, M. Zhu, and Y. Li. Tensorflow mobile video 

object detection. https://github.com/tensorflow/models 

/tree /master/research/lstmobjectdetection, 2018. 

[8] M Anandan, M Manikandan, and T Karthick. 2020. 

Advanced Indoor and Outdoor Navigation System for 

Blind People Using Raspberry-Pi. Journal of Internet 

Technology 21, 1 (2020), 183—195. 

[9] N. Loganathan, K. Lakshmi, N. Chandrasekaran, S. R. 

Cibisakaravarthi, R. H. Priyanga and K. H. Varthini, 

"Smart Stick for Blind People", 2020 6th International 

Conference on Advanced Computing and 

Communication Systems (ICACCS). 

[10] T. Uhm, H. Park and J. I. Park, "Fully vision-based 

automatic human body measurement system for 

apparel application", Measurement, vol. 61, pp. 169-

179, 2015. 

  



International Research Journal of Innovations in Engineering and Technology (IRJIET) 

ISSN (online): 2581-3048 

Volume 8, Issue 3, pp 315-322, March-2024 

https://doi.org/10.47001/IRJIET/2024.803048  

© 2024-2017 IRJIET All Rights Reserved                     www.irjiet.com                                        322                                                                    
 

AUTHORS BIOGRAPHY 

 
 

Siddesh Pawar, 

Student, Electronics and 

Telecommunications Engineering, 

Zeal College of Engineering and 

Research, Narhe, Pune, 

Maharashtra, India. 

 

Soumitra Wartikar, 
Student, Electronics and 

Telecommunications Engineering, 

Zeal College of Engineering and 

Research, Narhe, Pune, 

Maharashtra, India. 

 

 

 

 

 

 
 

Pratyush Sharma, 

Student, Electronics and 

Telecommunications Engineering, 

Zeal College of Engineering and 

Research, Narhe, Pune, 

Maharashtra, India. 

 

Prof. Dr. Shaveta Thakral, 

Assistant Professor, E&TC 

Engineering, Zeal College of 

Engineering and Research, Pune, 

Maharashtra, India. 

 

 

 

 

 

 

******* 

Citation of this Article:  

Siddesh Pawar, Soumitra Wartikar, Pratyush Sharma, Prof. Dr. Shaveta Thakral, ―Smart AI Blind Stick‖, Published in 

International Research Journal of Innovations in Engineering and Technology - IRJIET, Volume 8, Issue 3, pp 315-322, 

March 2024. Article DOI https://doi.org/10.47001/IRJIET/2024.803048  

 

https://doi.org/10.47001/IRJIET/2024.803048


International Research Journal of Innovations in Engineering and Technology (IRJIET) 

ISSN (online): 2581-3048 

Volume 8, Issue 3, pp 310-314, March-2024 

https://doi.org/10.47001/IRJIET/2024.803047  

© 2024-2017 IRJIET All Rights Reserved                     www.irjiet.com                                        310                                                                    
 

Automated Real-Time Intelligent Traffic Control 

System 
1
Vaishnavi Patil, 

2
Dnyanesh Mahajan, 

3
Raj Chauhan, 

4
Prof. Dr. Shaveta Thakral 

1,2,3
Student, E&TC Engineering, Zeal College of Engineering and Research, Pune, Maharashtra, India 

4
Assistant Professor, E&TC Engineering, Zeal College of Engineering and Research, Pune, Maharashtra, India 

Abstract - The project's goal is to create a density-based 

dynamic traffic signal system, in which a junction's traffic 

density will be detected and used to automatically adjust 

the signal's timing. Since most cities in the globe suffer 

greatly from traffic congestion, it is essential to switch 

from more human or fixed timed modes to automated 

systems that can make decisions. The current traffic 

signaling system is time-based, which can become 

ineffective if only one lane is used at a time. We have 

developed a framework for an intelligent traffic control 

system in order to optimize this problem. There are 

instances when a junction's increased traffic density 

necessitates a longer green time than the usual amount of 

time. Thus, we describe here a process that assigns the 

green light and red light times based on the volume of 

traffic at that particular moment. By using IR (infrared 

sensors), this is accomplished. The microcontroller 

(Arduino) is used to determine the green light's glowing 

period after the density has been determined. The roadside 

sensors pick up on the presence of moving cars and relay 

that information to the Arduino microcontroller, which 

determines when to switch on the signal lights or how long 

a flank will be open. The process of this framework has 

been explained in more detail in the sections that follow. 

Keywords: Traffic Signal, Traffic Density, IR sensors, 

Arduino, etc. 

I. INTRODUCTION 

One of the numerous issues we deal with in modern life 

is the daily worsening of traffic congestion. The primary 

causes of the growing traffic bottleneck are allegedly the large 

number of vehicles, the poor infrastructure, and the illogical 

allocation of development. The main factor causing traffic 

congestion is the large number of vehicles, which is a result of 

population growth and economic expansion. Automatic traffic 

signal controllers are required to reduce traffic delays and 

travel times due to the rapid development in urbanization and 

traffic congestion, particularly in emerging nations. The 

existing poor state of road infrastructure and the expanding 

number of transportation options will inevitably lead to a far 

wider increase in traffic difficulties. Many academics are 

working in this topic because of the idea of efficiently 

operating traffic lights in real time. The ultimate goal is to 

create an automatic tool that can evaluate traffic congestion 

and vary the traffic signal based on this variable. 

Traffic police officers employ a system of hand signs, 

traffic lights, and markings to control traffic in the current 

circumstance. Every traffic control device is subject to design 

and usage guidelines. This identification and choosing the best 

course of action are aided by the standard use of colors and 

shapes. Currently, traffic lights are programmed to turn on in 

separate directions with a defined delay, following a specific 

cycle when changing signals, and causing unnecessary and 

wasteful congestion in one lane while the other lanes are left 

empty. Our suggested system will offer the answer to this 

issue. 

The model operates on the basis of modifying traffic 

signal delays in response to a vehicle approaching a 

designated area of the route. A four-way road has four sensors 

positioned at its four corners that detect any vehicle 

approaching the sensor-covered area. Here, we are designing a 

density-based traffic signal system by replacing the traffic 

control system with infrared sensors. An infrared sensor is a 

device that is both an infrared transmitter and a photodiode. At 

a specific distance, this infrared transmitter and receiver will 

be installed on opposite sides of the street. When the car 

passes by these IR sensors, the sensor will recognize it and 

communicate the information to the microcontroller. After 

receiving a signal from the sensor, the microcontroller will 

determine the number of vehicles and give the LED a lighting 

time. The LED will glow longer than usual on the lane or road 

with higher density, or vice versa. At first, the traffic lights 

operate with a fixed delay of 6000 milliseconds. That 

intersection is where the complete embedded system is 

located. LEDs and infrared sensors are interfaced with 

microcontrollers. 

II. LITERATURE REVIEW 

Amit Kumar Bhakata. (2016), Published paper 

“Density Based Dynamic Control System”, He aimed at 

designing a “Density Based Dynamic Control System” where 
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the timing of signal will change automatically on sensing the 

traffic density at any junction. Traffic congestion density, 

speed, and flow are the three critical parameters for road 

traffic analysis. High-performance road traffic management 

and control require real-time estimation of space mean speed 

and density as input for large spatial and temporal coverage of 

the roadway network. This article studied about the dynamic 

traffic control system and based on radio propagation model 

for predicting path loss &link. The author suggests in 

concluded destination information for calculating load traffic 

on road for reducing the conjunction on road. The general 

belief was more difficult to estimate and predict traffic density 

than traffic flow. [2] 

Jan St Tulsiramji Gaikwad-Patil (2019), Published 

paper on “Density Based Traffic Control System with 

Priority, For in that system time manipulation was used for 

controlling Traffic Light. This system Controls Traffic over 

multiple intersections, such as, it is becoming very crucial to 

device efficient, adaptive and cost-effective traffic control 

algorithms that facilitate and guarantee fast and smooth traffic 

flow that utilize new and versatile technologies. In a dynamic 

vehicle detection method and a signal control algorithm to 

control the state of the signal light in a road intersection using 

the Wireless sensor networks (WSNs) technology was 

proposed. Traffic light controlling or optimization is a 

complex problem. With multiple junctions, the problem 

becomes even more complex, as the state of one light agree 

the flow of traffic towards many other traffic lights. The 

complication is the fact that flow of traffic frequently changes, 

depending on the time. In this paper, an intelligent traffic light 

control system based on WSN is presented. The system has 

the potential to revolutionize traffic surveillance and control 

technology because of its low cost and potential for large scale 

deployment. This system gives priority to the emergency 

vehicles such as ambulance. [3] 

Saiba Afeefa Aruna (2017), Published paper on 

“Density Based Traffic Signal System Using PLC and 

Microcontroller”, In Traffic System track traffic density at 

junctions using Road Side Unit (RSU) and control the traffic 

signals Red &Green indication. The delay given for Red or 

Green Signal at a square will dynamically determine traffic 

density by communicating with the vehicles Road Side Unit 

(RSU). The uniqueness of our work is that the control is not 

just based on traffic density calculation but also priority. The 

Improved Priority Based Signal Management in Traffic 

system is capable enough to track multiple priority based 

vehicles. Vehicular Ad Hoc Network (VANET) is a network 

in which each node represents a vehicle equipped with 

wireless communication technology and can communicate 

with other nodes like other vehicles or Road Side Units. [4] 

Gerard P. Michon (1985), Published paper on 

“Priority Based Traffic Management Systems”, The main 

goal of VANET is to provide safety and comfort for 

passengers on road. A Road Side Units (RSUs) is an access 

points, used together with the vehicles, or collect count of the 

traffic from no of vehicles to allow information dissemination 

in the roads. The concern data can be used to create Priority 

Based Traffic Management Systems, which can automatically 

update traffic light delay. Congestion in road traffic is a 

serious issue and timing of traffic light is pre-defined or fixed 

in the traffic light and it is independent on traffic density. [5] 

Satya Priya Biswas (2017), Published paper on 

“Intelligent Traffic Monitoring System through Auto and 

Manual Controlling using PC and Android Application”, 

Priority Based Signal Management in Traffic System will 

calculate the density of vehicle on the road for flow traffic 

smoothly without conjunction. The system also proposes the 

Priority Based traffic light signaling which helps to assign the 

priority to the lanes with highest traffic density as per demand 

in order to control the traffic smoothly. To reduce the wastage 

of time, we can implement the system that controls the traffic 

based on the heavy flow of vehicles at any particular side. 

With this system, we shall count the number of vehicles at 

each side at the junction and give the path to the particular 

side which has heavy flow of vehicles and keep remaining 

stop position, so that for this to count the number of vehicles 

at side of the junction.[6] 

III. PROBLEM STATEMENT 

There are a number of issues and restrictions with the 

algorithm used in the time-based traffic control system; it 

wastes time, energy, and vehicle fuel energy. All of these 

restrictions are removed and a smooth traffic flow is provided 

by our project density-based traffic control. 

1. Problems connected with population growth 

These days, there is a significant increase in air pollution, 

fuel consumption, traffic congestion, and excessive delays 

caused by traffic signals. Additionally, our nation's roadways 

are overcrowded, particularly in the cities. 

2. Traffic at intersection 

The majority of junctions are connected to a highway that 

has little traffic because most vehicles in small cities operate 

in areas with high vehicle traffic volumes. When all of these 

roads lead to a single point, however, the traffic volume 

beneath that point is very high, which presents the main issue 

when only one lane has heavy traffic due to high population 

density? 
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3. Time Based algorithm for traffic 

The issue with the traffic system is that there will be a lot 

of traffic at the 4-way intersection every minute, which means 

that the traffic lights will need to be moved to each side for a 

certain amount of time. The traffic signals will glow red for 

the predetermined amount of time even when there are no cars 

on that specific side. 

IV. OBJECTIVES 

 The goal of our initiative is to minimize traffic jams and 

unwarranted delays during traffic light changes, 

particularly during periods of low traffic. 

 To lessen traffic at these intersections, it is intended to be 

deployed in areas close to the locations where traffic 

signals are positioned. 

 It monitors the number of cars on each road and modifies 

the timing of each traffic light signal accordingly. 

 The higher the number of vehicles on the road the longer 

will be the time delay allotted for that corresponding 

traffic light signal. 

 The main purpose of this project is, if there will be no 

traffic on the other signal, one shouldn‟t wait for that 

signal. The system will skip that signal and will move on 

the next one. 

V. METHODOLOGY 

 An Arduino and an infrared sensor work together to 

produce a traffic signal control system that is more 

effective and efficient. the intention of improving the 

traffic signal system, lowering traffic jams, and thus 

getting rid of problems like energy and fuel waste, 

pollution, and time waste. 

 On both sides of roads are infrared transmitters and 

receivers that make up the system. 

 The IR system is activated when a car moves between 

the IR transmitter and the IR receiver on the road. 

 The microprocessor, which is activated when cars pass in 

front of the sensors, controls the infrared system. 

 The microcontroller uses a variety of vehicle 

concentrations to decide how long the traffic light will 

flash. 

 There are three sections to the methodology. 

 The design structure is covered in the first section, then 

the hardware description, and finally the programming 

design. 

 After, all three components were put together; tests were 

run to construct the system. 

 

 

VI. SYSTEM DESIGN 

Here, we're designing an intelligent traffic management 

system by replacing the system with infrared sensors. An 

infrared sensor is a device that is both an infrared transmitter 

and a photodiode. At a specific distance, this infrared 

transmitter and receiver will be installed on opposite sides of 

the street. The IR sensor will detect the car as it passes through 

these sensors and provide data to the microcontroller. 

Depending on the density of vehicles, the microcontroller will 

count the number of vehicles and adjust the pronging time to 

LED. LEDs will glow longer than normal if the density is 

higher, or vice versa. Initially, the traffic lights operate with a 

set delay of 5 seconds, resulting in an overall delay of 20 

seconds. That intersection is where the complete embedded 

system is located. LEDs and infrared sensors are interfaced 

with microcontrollers. 

 

Figure 1: Block Diagram 

As a result, these are linked to any two microcontroller 

ports. An infrared sensor is employed, together with an IR 

transmitter and receiver pair. The output voltage in relation to 

the separation between an object comparator and a set of 

reference values. A variable resistance is used to set the 

reference based on the necessary sensing range. 

 

Figure 2: Circuit Diagram 
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VII. RESULT AND DISCUSSIONS 

 The ATMEGA 328 Microcontroller is used in the 

embedded system arena to design and build the Internet 

of Things-based electricity theft detection system being 

shown in this project. 

 A great deal of care has gone into the experimental work. 

 The outcome confirms that employing an embedded 

technology does lead to increased efficiency. 

 A year of research and implementation culminated in the 

project. While the circuits operate as intended when 

constructed separately, the output varies and exhibits a 

distinct reaction each time the circuits are integrated. 

One possibility is that the internal wiring of the bread 

board being utilized, or loose connections between the 

wires. This study assesses if concepts and methods to 

solutions suggested in research are satisfied by the 

practical implementation by compiling a list of the 

outcomes obtained from the practical activity. 

 From the series of experiments, we have conducted the 

following results were obtained: 

o Traffic can be cleared without any irregularities. 

o Time can be shared evenly for all intersections. 

o Effective time management. 

 Also, the message is shown on LCD by the system. 

 The diagram below illustrates the proposed system's 

hardware configuration: 

 

Figure 3: Result of Hardware 

VIII. CONCLUSION 

Due to the traffic incidents that occur in India each day, 

an effective traffic management system is desperately needed. 

In this project, a sophisticated technology is devised to lessen 

traffic congestion and unneeded delays. By allocating time 

slots according to the merit of the vehicle load in certain lanes 

of multi-junction crossings, the oppressive chaos of traffic can 

be efficiently controlled through the field use of this 

technique. 

We have put the prototype into practice effectively and 

achieved amazing results at the laboratory scale. 

The next stage is to apply this schema in a real-world setting 

to get firsthand feedback before applying it as broadly as 

possible. We think that this could result in a dramatic shift in 

the way that traffic management systems are applied in real-

world settings. 
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Abstract - Car accidents cause a large number of deaths 

and disabilities every day, a certain proportion of which 

result from untimely treatment and secondary accidents. 

To some extent, automatic car accident detection can 

shorten response time of rescue agencies and vehicles 

around accidents to improve rescue efficiency and traffic 

safety level. In this system helps to detecting car accidents 

and notifying them immediately. This can be achieved by 

integrating smart sensors with a microcontroller within 

the car that can trigger at the time of an accident. The 

other modules like GPS and GSM are integrated with the 

system to obtain the location coordinates of the accidents 

and sending it to registered numbers and nearby 

ambulance to notify them about the accident to obtain 

immediate help at the location. These include accident 

detection using smartphones, GSM and GPS technologies, 

vehicular ad-hoc networks and mobile applications. The 

implementation of an automatic road accident detection 

and information communication system in every vehicle is 

very crucial. This paper presents a brief review on 

automatic road accident detection techniques used to save 

affected persons. An automatic road accident detection 

technique based on low-cost ultrasonic sensors is also 

proposed. 

Keywords: accident detection, accident prevention, GSM, GPS 

AT-Mega 328, alcohol sensor, limit switch. 

I. INTRODUCTION 

According to the World Health Organization, there are 

about 1.35 million deaths and 20-50 million injuries as a result 

of the car accident globally every year. Especially, a certain 

proportion of deaths and injuries are due to untimely treatment 

and secondary accidents which results from that rescue agency 

and vehicles around accident cannot obtain quick response 

about the accident. Therefore, it is vital important to develop 

an efficient accident detection method, which can significantly 

reduce both the number of deaths and injuries as well as the 

impact and severity of accidents. 

There are many reasons for road accident happenings like 

improper construction and maintenance of the roads, 

overcrowding and increasing count of vehicles. Apart from 

this, the lack of road sense by the drivers and other users of 

the road have further complicated the matters. Mostly the 

youngsters are losing their lives on roads because of rash 

driving, drunken driving and other reasons, which is a great 

loss for our nation. 

Due to employment the usage of vehicles like cars, bikes 

can be increased, because of this reason the accidents can be 

happened due to over speed. People are going under risk 

because of their over speed, due to unavailability of advanced 

techniques, the rate of accidents can’t be decreased. To reduce 

the accident rate in the country this paper introduces an 

optimum solution. 

Arduino is the heart of the system which helps in 

transferring the message to different devices in the system. 

Limit switch 1 will be detect the seat belt, and limit switch 2 

will detect the accident will be activated when the accident 

occurs and information is transferred to the registered number 

through GSM module. GPS system will help in finding the 

location of the accident spot. The proposed system will check 

whether an accident has occurred and notifies to nearest 

medical centers and registered mobile numbers about the place 

of accident using GSM and GPS modules. The location can be 

sent through tracking system to cover the geographical 

coordinates over the area. 

II. LITERATURE REVIEW 

Accident Detection and Reporting System Using GPS, 

GPRS and GSM Technology (@2012 IEEE): This paper 

proposes to utilize the capability of a GPS receiver to monitor 

the speed of a vehicle and detect an accident basing on the 

monitored speed and send the location and time of the 

accident from GPS data processed by a micro-Controller by 

using the GSM network to the Alert Service Centre. At high 

speeds the distance between starting to brake and a complete 

stand still is longer. The braking distance is proportional to the 

square of speed. Therefore, the possibility to avoid a collision 

becomes smaller. There is a tabular column for predicting the 

maximum speed after considering the deceleration factors. As 

such, if the speed is less than these maximum speeds, than it 

would be assumed that some other deceleration force worked 

on the vehicle to reduce the speed and an accident has 

occurred. Speedometer can also be used to find the speed 

drops in vehicles, but an analogue to digital converter is 

required to acquire speed from it. So, a GPS is used to track 

the speed of vehicle every instance. The vehicle speed is 
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calculated at every instance by GPS. If there is decrease in 

new speed values, then it raises an ALARM for accident 

detection. Then 5 secs will be given to abort the emergency 

Else the emergency is sent to Alert Service Centre and plot the 

location of accident by the GSM number received. There after 

rescuing the individual. 

Real Time Detection and Reporting of Vehicle 

Collision (@2017 IEEE): This paper proposes to utilize the 

capability of Accelerometer and Gyroscope to obtain the data 

and detect an accident basing on the orientation angle and 

orientation. Then send the location of the accident from GPS 

data processed by a microcontroller by using the GSM 

network to the nearest hospital provided over the network and 

alerts their family members too. The accelerometer detects the 

direction of vehicle collision by bi-directional axis and an axis 

towards gravitational force with full scale +/-8g. The collision 

of a vehicle leads to a drastic change in vehicle speed and 

shows a direct impact on acceleration force along that axis of 

crash. As the Z-axis is oriented along the gravitational force 

direction, only X-axis and Y-axis of accelerometer is required 

to determine the happening and direction of vehicle collision. 

The gyroscope is used to calculate the tilt of collision vehicle 

and is given a full range of +/-500 degree/sec. Angle greater 

above 46 degrees and below -46-degree results in rollover of 

car. Other than the threshold of rolls and pitch values, the 

weight and center of gravity of vehicle plays an important role 

in rollover. Once the threshold is reached, the notification 

system will be activated informing the family and nearby 

hospital about the occurrence of vehicle rollover. In addition, 

they use GPS tracker too for recording false assumptions from 

the GPS data acquired. The notification system notifies the 

information to family emergency contacts and nearest 

hospital. Notification system is activated once the threshold 

for detection is reached. Location is identified by GPS. 

Vehicle Accident Detection System By Using GSM, 

GPS and Sensors (@2019, IRJET): This paper proposes to 

utilize the capability of a Piezoelectric sensor to detect an 

accident basing on the voltage produced by collision and send 

the location and time of the accident from GPS data processed 

by a micro-Controller by using the GSM network to the Alert 

Service Centre. The Piezoelectric sensor produces a DC 

voltage proportional to impacts on collision on vehicle. When 

the voltage increases above threshold value the sensors get 

triggered. The Latitude and Longitude are detected using GPS 

and it is sent as message to rescue team through GSM module. 

The message is received by another GSM module. Google 

Map Module: It displays Google map shows you exact 

location of accident and its details. It gets detail SMS from 

accident location. Hence there is small variation in co-

ordinates. An OFF switch is also provided at times of need to 

avoid false message. 

III. PROBLEM STATEMENT 

This project is motivated from the fact that accidents in 

India are majorly due to drink and drive cases. Many times, 

after the accident occurs the culprits ran away, so they are not 

traced. Also the victims are not getting the immediate 

treatment and the accidental death cases are increasing day by 

day. 

IV. OBJECTIVES 

 The objective is to overcome accidents by monitoring 

any change in the speed of the vehicle whereas the 

accelerometer can detect the fall. 

 The Arduino is the major control unit to detect or alert 

when an accident occurs. It collects the data from the 

accelerometer, GPS, GSM modules and reflects the 

output. 

 This will reach the rescue service in time and save lives. 

 To detect the drunk driver using alcohol sensor. 

 To track the detailed information, the of vehicle using 

GPS and send message via GSM. 

 Alerting the system when seat belt not wears. 

V. METHODOLOGY 

The system uses an Arduino as the microcontroller to 

control all of the components. It is using software Arduino 

IDE as a platform to make the coding. 

In this system AT-Mega 328 Microcontroller retrieves 

the data from various sensors and transmits. In this system 

AT-Mega 328 Microcontroller retrieves the data from various 

sensors. In this system, for detection of rules violation an 

alcohol sensor to detect driver drunk, limit switch 2 for 

detection of accident and on for seatbelt detection. LED will 

be ON indicating that the power is supplied to the circuit.  

When the sensor senses any obstacle, they send interrupt 

to Controller. The GPS receives the location of the vehicle that 

met with an accident and gives the information back. This 

information will be sent to a mobile number through message. 

This message will give the information of longitude and 

latitude values. Using these values, the position of the vehicle 

can be estimated. The received data is given to the controller. 

Correspondingly it gives an acknowledgement in the form of a 

message to the mobile phone. LED used in the circuit displays 

the reception of messages. 

The methodology is divided into three parts.  

The first part is on the design structure, followed by 

hardware description and the finally on the programming 

design.  
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All these three parts were assembled together and 

experiments were then performed to build a system. 

VI. SYSTEM DESIGN 

ATmega328P microcontroller and is the major control 

unit to detect or alert when an accident occurs. It collects the 

data from sensor, GPS and GSM modules and reflects the 

output either in display system or through a message. 

 

Figure 1: Block Diagram 

The system starts using Adapter 12 v which is connected 

to the microcontroller. Two limit switches are use fist limit 1 

use for the detection of seat belt and second one for the 

accident detection. First this Limit switch1 is use check the 

seat belt inserted or not. if seat belt is not worn then stop the 

motor automatically using relay. Here we use Alcohol MQ3 

sensor   detection of the driver is drunk or not. Temperature 

sensor is LM35 which is check the temperature of the any 

person. Here we use MQ2 Gas sensor for the check the any 

gases like LPG, co2 form the surrounding. Limit switch 2 is 

use for the detection of the if any Accident. 

If any sensor detected, then relay receive the data and 

stop the motor which connected to vehicle and alert the system 

with Buzzer then stop the vehicle. They also two major parts 

other than controller is GPS module and   receiver other 

module is GSM. If any accident accoutered the GPS take the 

location of the victim. GPS module is used GSM will send the 

received coordinates to the user through SMS. There is an 

additional LCD which is used for displaying status message or 

coordinates. And buzzer will be alert the system. 

VII. RESULT AND DISCUSSIONS 

This project presents Accident Detection and Prevention 

System using GSM/GPS and it is designed and implemented 

with ATMEGA 328 Microcontroller in embedded system 

domain.  

Experimental work has been carried out carefully.  

The result shows that higher efficiency is indeed achieved 

using the embedded system.  

When accident is occurred, the location details of 

vehicle/object collected by the GPS module from the satellite, 

this information is in the form of latitude and longitude scale.  

Thus, collected information is then fed to arduino uno. 

Necessary processing is completed and therefore the 

information is passed to the LCD and GSM modem. 3. The 

GSM modem collects the information for arduino uno and 

then transfer it to the concerned mobile phone of Traffic 

police control room through the SMS which is in text format.  

We observe the sensor data characteristics for several 

simulated test cases or possible emergency scenarios. We 

recorded the responses of sensors and categorized the severity 

level as low-risk, minimum risk, and high-risk range values. 

Afterwards, based on these severity levels of emergency 

situations, we will notify the emergency responder or 

emergency contacts 

The System also displays the message on LCD. 

The Following figure shows the hardware setup of the 

proposed system: 

 

Figure 2: Result of Hardware 

VIII. CONCLUSION 

This project a smart automated system, with very little 

human interact. The proposed system deals with the accident 

alerting and detection. These techniques include smart phones, 

GSM and GPS technologies, if an accident occurs, the chances 

of saving the victim's life are greatly increased by calling the 

nearest ambulance using through GSM module.  
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Using GPS, the location can be sent through tracking 

system to cover the geographical coordinates over the area. It 

can resolve most of the accident scenarios by detecting 

accidents on time and triggering immediate help from 

emergency services without wasting any time. The technology 

will automatically detect when a driver is intoxicated with a 

blood alcohol concentration. 
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Abstract - Traditional agriculture rely heavily on manual 

monitoring and irrigation, leading to water waste, uneven 

crop growth, and increased labor costs. This paper 

proposes an Internet of Things (IoT)-based smart 

agriculture system for optimized irrigation. The system 

uses an ESP32 microcontroller to collect soil moisture data 

from sensors. User-defined thresholds trigger automated 

watering using a relay-controlled mechanism. The system 

offers on-site monitoring through an OLED display and 

remote monitoring capabilities via the Blynk platform. 

This paper details the system design, implementation, and 

testing, demonstrating its power for efficient water use and 

improved crop yield in agricultural and gardening 

applications. 

Keywords: IoT, Smart Agriculture, ESP32, Soil Moisture 

Sensor, Irrigation Automation, Remote Monitoring. 

I. INTRODUCTION 

1.1 The Evolving Landscape of Agriculture 

The global agricultural landscape undergoes a significant 

transformation. While traditional practices have served 

humanity well for centuries, a growing population and a 

changing climate necessitate a paradigm shift. The Food and 

Agriculture Organization (FAO) projects a 70% increase in 

food production by 2050 to feed a projected 9.7 billion people 

[1]. However, this demand for increased output coincides with 

dwindling water resources and heightened environmental 

concerns. Climate change disrupts weather patterns, leading to 

more frequent droughts in some regions and excessive rainfall 

in others. Traditional irrigation practices, often reliant on 

manual monitoring and rule-of-thumb decisions, contribute to 

water waste, uneven crop growth, and increased labor costs. 

1.2 The Rise of IoT in Agriculture 

The Internet of Things (IoT) emerges as a transformative 

force in agriculture, enabling data-driven and automated 

solutions to these challenges. IoT refers to a network of 

physical devices embedded with sensors, software, and other 

technologies that collect and exchange data. By integrating 

sensors, microcontrollers, and cloud platforms, IoT-based 

smart agriculture systems revolutionize agricultural practices 

[2]. These systems can monitor various environmental 

parameters like soil moisture, temperature, humidity, and light 

intensity, providing valuable insights into crop health and 

growth conditions. Furthermore, they can automate tasks like 

irrigation, nutrient delivery, and pest control based on real-

time sensor data and user-defined thresholds. This precise and 

data-driven approach promotes efficient resource 

management, reduces water waste, and optimizes crop yields. 

1.3 Existing Research and Inspiration 

Several researchers have delved into the potential of IoT 

in agriculture, demonstrating its effectiveness in various 

applications. Al-Fuqahaa et al. [3] propose an IoT-based smart 

irrigation system that utilizes soil moisture sensors and a cloud 

platform to automate irrigation based on real-time data. Their 

research highlights a significant reduction in water usage 

compared to traditional methods. Similarly, Pandeti et al. [4] 

present a smart agriculture system using wireless sensor 

networks to monitor environmental parameters and control 

irrigation systems. Their system incorporates machine learning 

algorithms to analyze sensor data and predict crop health, 

enabling proactive interventions. These studies, along with 

numerous others, inspire our exploration of IoT's potential to 

enhance agricultural practices. 

1.4 Our Contribution and Research Focus 

This paper presents the design, implementation, and 

evaluation of an IoT-based smart agriculture/gardening system 

aimed at addressing water waste and inefficient resource 

management in traditional practices. Our system builds upon 

existing research by emphasizing user-friendliness and ease of 

implementation, making it adaptable to both small-scale 

gardening applications and larger agricultural settings. The 

primary objectives of our research are as follows: 

 Design and develop an IoT-based smart agriculture 

system using readily available and cost-effective 

components. 

 Implement sensor technology for real-time data 

collection on soil moisture, temperature, and humidity. 
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 Develop an automated irrigation system controlled by 

user-defined thresholds for optimal water management. 

 Provide options for on-site monitoring through an OLED 

display and remote monitoring capabilities through a 

cloud platform. 

 Evaluate the effectiveness of the system in promoting 

efficient water use and improving potential crop yield. 

1.5 Significance and Impact 

By exploring the potential of readily available 

technology, this project aims to contribute to the development 

of more sustainable and productive agricultural practices. The 

proposed system offers a user-friendly and cost-effective 

solution for both hobbyists and professional growers, allowing 

them to optimize irrigation strategies and improve resource 

management. Furthermore, the data collected by the system 

can be analyzed to identify trends and patterns in plant growth, 

providing valuable insights for further research and 

development in precision agriculture. In conclusion, this 

research project presents a practical and innovative approach 

to utilizing IoT technology to address the challenges of water 

scarcity and resource management in agriculture, paving the 

way for a more sustainable and efficient future for food 

production. 

II. LITERATURE SURVEY 

2.1) Integration of IoT in Agricultural Practices: A 

Review. Smith, J., et al. (2020). Journal of Agricultural 

Engineering. 

The integration of Internet of Things (IoT) technology in 

agricultural practices represents a transformative shift towards 

modernizing traditional farming methodologies. Smith et al.'s 

comprehensive review explores the multifaceted impact of 

IoT-based smart agriculture systems on the agricultural 

landscape. By synthesizing findings from various studies, the 

research underscores the pivotal role of real-time data 

monitoring, precise control mechanisms, and predictive 

analytics in optimizing crop yields, resource utilization, and 

sustainability. Moreover, the review examines the challenges 

and opportunities associated with adopting IoT technologies in 

agriculture, providing valuable insights for future research and 

innovation in the field. 

2.2) Smart Agriculture: A Review on IoT Based 

Monitoring and Controlling Systems. Patel, A., & Gupta, 

S. (2019). International Journal of Advanced Research in 

Computer Science. 

Patel and Gupta's comprehensive analysis delves into the 

realm of IoT-based agriculture monitoring and control 

systems, offering valuable insights into the complexities of 

implementing IoT technologies to monitor and manage 

agricultural processes. Through an in-depth examination of 

existing literature, the review emphasizes the significance of 

real-time data acquisition, remote sensing, and automated 

control mechanisms in optimizing agricultural productivity 

while minimizing resource wastage. Furthermore, the study 

highlights the importance of robust security measures and 

interoperability standards to ensure the seamless integration of 

IoT devices within agricultural ecosystems. 

2.3) Recent Advances in IoT-Based Smart Gardening 

Systems: A Review. Kumar, V., et al. (2021). Sensors. 

Kumar et al.'s review explores recent advancements in 

IoT-based smart gardening systems, shedding light on 

innovative approaches to urban agriculture and home 

gardening. Through synthesizing findings from various 

studies, the research elucidates the role of sensor technologies, 

automation, and data analytics in facilitating efficient plant 

cultivation in constrained environments. It discusses the 

integration of IoT devices to monitor soil moisture, light 

intensity, and nutrient levels, empowering gardeners to make 

informed decisions and optimize growing conditions. 

Moreover, the review underscores the potential of smart 

gardening systems to promote sustainability and food security 

in urban areas. 

2.4) Smart Greenhouse Control System Based on IoT: A 

Review. Lee, S., & Kim, Y. (2018). Journal of Sensors. 

Lee and Kim's study investigates the implementation of a 

smart greenhouse control system leveraging IoT technology. 

Through an extensive literature review, the research elucidates 

the key components and functionalities of IoT-based 

greenhouse automation systems. It discusses sensor 

integration, automated control mechanisms, and 

environmental monitoring techniques aimed at optimizing 

greenhouse conditions for plant growth. Moreover, the review 

evaluates the potential benefits of IoT-enabled greenhouse 

systems in enhancing crop yields, reducing resource 

consumption, and mitigating environmental impact. 

2.5) Internet of Things (IoT)-Based Smart Irrigation 

Systems: A Review. Singh, R., et al. (2020). Water. 

Singh et al.'s review provides a comprehensive overview 

of IoT-based smart irrigation systems, focusing on their role in 

water conservation and crop yield improvement. By 

synthesizing findings from various studies, the research 

examines sensor technologies, data analytics algorithms, and 

irrigation scheduling methods employed in smart irrigation 

solutions. It highlights the potential of IoT technologies to 

optimize water usage, minimize runoff, and enhance 

agricultural productivity in water-stressed regions. 
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Additionally, the review discusses the challenges and future 

directions in the development and adoption of IoT-enabled 

smart irrigation systems. 

2.6) IoT-Based Smart Pest Monitoring and Management in 

Agriculture: A Review. Sharma, P., et al. (2019). 

Computers and Electronics in Agriculture. 

Sharma et al.'s review offers insights into IoT-based 

smart pest monitoring and management systems, discussing 

sensor networks, predictive modeling techniques, and 

integrated pest management strategies. The study emphasizes 

the potential of IoT technologies to mitigate pest-related 

challenges in agriculture, contributing to improved crop yields 

and reduced environmental impact. Through synthesizing 

existing literature, the research highlights emerging trends and 

future directions in the development of IoT-enabled pest 

management solutions. 

2.7) IoT Applications in Urban Agriculture: A Review. 

Nguyen, T., & Le, T. (2021). IEEE Access. 

Nguyen and Le provide a comprehensive review of IoT 

applications in urban agriculture, focusing on vertical farming, 

rooftop gardening, and hydroponic systems. Through 

synthesizing findings from various studies, the research 

examines sensor technologies, automation, and data-driven 

approaches to optimize urban farming practices. The study 

underscores the potential of IoT technologies to address urban 

food security challenges and promote sustainable agricultural 

practices in densely populated areas. 

2.8) Role of IoT in Sustainable Agriculture: A 

Comprehensive Review. Gupta, A., et al. (2018). 

Sustainable Computing: Informatics and Systems. 

Gupta et al.'s comprehensive review examines the role of 

IoT in sustainable agriculture, addressing key challenges and 

opportunities. Through synthesizing existing literature, the 

research emphasizes the importance of IoT-enabled precision 

farming techniques, resource management, and environmental 

monitoring for sustainable agricultural practices. The study 

highlights the potential of IoT technologies to enhance 

agricultural productivity while minimizing environmental 

impact, contributing to global food security and sustainable 

development goals. 

2.9) Advances in IoT-Based Crop Disease Detection: A 

Review. Chen, Y., et al. (2020). Biosystems Engineering. 

Chen et al.'s review explores recent advances in IoT-

based crop disease detection systems, highlighting sensor 

technologies, data analytics algorithms, and machine learning 

techniques employed in disease diagnosis and management. 

Through synthesizing existing literature, the research 

elucidates the potential of IoT technologies to enhance early 

disease detection, reduce yield losses, and improve crop health 

management practices. The study discusses emerging trends 

and future directions in the development and adoption of IoT-

enabled crop disease detection solutions. 

III. SYSTEM DESIGN 

This section dives into the architectural design of the 

Internet of Things (IoT)-based smart agriculture/gardening 

system. The system leverages an ESP32 Wroom 32 

microcontroller as its central processing unit. This 

microcontroller interacts with various sensors and actuators to 

monitor and manage environmental conditions, primarily 

focusing on irrigation control. The design prioritizes user-

friendliness, scalability, and cost-effectiveness for practical 

agricultural applications. 

3.1 System Architecture 

The proposed system consists of three key components: 

 Hardware Unit: This unit is responsible for acquiring 

sensor data, controlling actuators, and enabling local user 

interaction. 

 Software Unit: This unit executes control logic, 

processes sensor data, and facilitates communication 

with an optional cloud platform. 

 Cloud Platform: Using for remote monitoring, control, 

and data visualization (potentially using a platform like 

Blynk Cloud). 

 

Figure 1: Block Diagram 
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3.2 Hardware Unit 

The heart of the system lies in the hardware unit, which 

houses various sensors, actuators, a microcontroller, and user 

interface components. 

3.2.1 Microcontroller 

The ESP32 Wroom 32 microcontroller acts as the central 

processing unit, the brain of this smart irrigation system. It's 

responsible for collecting data from the sensors, controlling 

the water pump (actuator), and facilitating communication 

with the software unit and an optional cloud platform. The 

built-in Wi-Fi module within the ESP32 enables wireless 

communication for transmitting data to a cloud platform or a 

local network for data visualization purposes. 

Several factors were considered when selecting the 

ESP32 microcontroller: 

 Processing Power: The ESP32 offers ample processing 

power to handle sensor data acquisition, control logic 

execution, and communication tasks effectively within 

the constraints of this project. 

 Connectivity: The integrated Wi-Fi eliminates the need 

for additional modules for internet connectivity, 

simplifying the design and reducing overall cost. 

 Power Consumption: The ESP32 boasts low-power 

operation, making it suitable for battery-powered 

applications or deployments in remote locations with 

limited access to grid power. 

 Cost-Effectiveness: The ESP32 strikes a perfect balance 

between features and cost, making it an attractive choice 

for projects where budget is a major concern. 

3.2.2 Sensors 

The system utilizes two primary sensors to monitor 

environmental conditions that directly impact plant growth: 

Capacitive Soil Moisture Sensor: This sensor continuously 

measures the dielectric permittivity of the soil, which serves as 

an indirect indicator of soil moisture content. Dry soil has a 

lower permittivity compared to moist soil. The sensor 

typically outputs an analog voltage signal corresponding to the 

measured permittivity. The ESP32 can utilize its internal ADC 

(Analog-to-Digital Converter) to convert this analog signal 

into a digital value for further processing. 

Benefits: Provides continuous readings of soil moisture, 

enabling real-time irrigation decisions for optimal plant health. 

Relatively inexpensive and readily available. 

Limitations: Calibration may be required for different soil 

types to ensure accurate moisture readings.Sensor readings 

can be influenced by factors like salinity or temperature, 

potentially requiring additional considerations within the 

control logic. 

DHT22 Temperature & Humidity Sensor: This sensor 

measures both ambient temperature and humidity, providing 

valuable data for understanding the overall environment 

surrounding the plants. Certain plant species have specific 

temperature and humidity preferences that can be considered 

when making irrigation decisions or adjusting ventilation in 

greenhouses, particularly for indoor applications. 

Benefits: Provides valuable data for understanding the overall 

environment surrounding the plants. 

Limitations: The sensor has a limited operating temperature 

range that may need to be considered depending on the 

deployment location. Sensor accuracy may drift over time. 

3.3 Software Unit 

The software unit, residing on the ESP32 microcontroller, 

executes critical tasks governing system operation. These 

tasks include: 

Sensor Data Acquisition: The software continuously reads 

sensor data from the soil moisture sensor, DHT22 sensor, and 

registers the state of push buttons. 

Soil Moisture Sensor: The ESP32's built-in ADC converts the 

analog voltage signal from the soil moisture sensor into a 

digital value. The software then applies appropriate scaling 

and calibration factors (if required) to obtain a meaningful 

representation of soil moisture level. 

DHT22 Sensor: The software leverages libraries specifically 

designed for the DHT22 sensor to communicate and retrieve 

temperature and humidity readings. These libraries manage 

the single-wire communication protocol and convert the 

received data into usable values. 

Push Buttons: The software employs the ESP32's digital input 

pins to detect the state (pressed/unpressed) of the push 

buttons. This allows the software to respond to user input for 

mode selection and manual pump control. 

Control Logic: Based on the acquired sensor data and pre-

defined thresholds or user input in manual mode, the control 

logic determines the appropriate action for the water pump. 

Automatic Mode: The software compares the soil moisture 

reading against a user-defined threshold. If the moisture level 

falls below the threshold, indicating dry soil, the control logic 

triggers water pump activation. Conversely, if the moisture 

level exceeds the threshold (sufficiently moist soil), the pump 
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remains off. The control logic can incorporate additional 

factors like temperature or humidity data from the DHT22 

sensor to refine irrigation decisions based on specific plant 

needs. 

Manual Mode: When users press the dedicated push button, 

the control logic bypasses the automatic irrigation decision 

and directly activates or deactivates the water pump, offering 

manual control for specific situations. 

Data Processing: Sensor readings and system status 

information (e.g., pump state, system mode) are processed for 

potential storage, transmission, and visualization purposes. 

Data Storage: The ESP32 has limited internal storage 

capacity. However, sensor readings can be logged onto an SD 

card module if desired, enabling historical data analysis and 

potential machine learning applications for further irrigation 

strategies in the future. 

Data Transmission: If the system utilizes a cloud platform 

(explained in section 2.4), sensor readings and system status 

information are prepared for transmission over the Wi-Fi 

connection. The software unit packages the data into a format 

suitable for the chosen platform's communication protocol. 

Communication: The software unit facilitates communication 

with the cloud platform. It transmits sensor data and receives 

control commands from the user interface on the cloud 

platform. 

Cloud Platform Communication: The chosen cloud platform 

(Blynk) offers libraries for ESP32, allowing the software to 

establish a secure connection with the platform's server. The 

software transmits sensor data packets containing soil 

moisture, temperature, and humidity readings at regular 

intervals or upon specific events (e.g., when the irrigation 

pump turns on). Additionally, the software can receive control 

commands from the platform's app, such as manually 

overriding the automatic irrigation mode or adjusting pre-

defined thresholds. 

3.4 Cloud Platform (Blynk Cloud) 

A cloud platform offers an optional layer of functionality 

for remote monitoring, control, and data visualization. By 

integrating a cloud platform, users can access the following 

features: 

Remote Monitoring: Users can access a smartphone app or 

web interface provided by the platform to view real-time 

sensor data (soil moisture, temperature, humidity) from 

anywhere with an internet connection. This allows for remote 

monitoring of the system's performance and plant 

environment. 

Data Visualization: The platform offers tools for creating 

customizable dashboards to visualize sensor data in various 

formats like graphs, charts, or gauges. This provides users 

with a clear understanding of trends and potential issues. 

Remote Control: Users can remotely control the water pump 

directly from the platform's app, overriding the automatic 

irrigation mode for specific situations. This flexibility allows 

for adjustments based on real-time observations or unforeseen 

circumstances. 

Alerting System: The platform allows configuring alerts based 

on sensor readings. For example, users can receive 

notifications when soil moisture falls below a critical 

threshold, prompting them to initiate manual irrigation if 

necessary. 

3.5 Flow Chart 

 

Figure 2: Flow Chart 
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IV. RESULTS & DISCUSSIONS 

4.1 Results 

The developed IoT-based smart agriculture system 

achieved its core functionalities: 

Sensor Data Collection and Visualization: The system 

successfully collected sensor data (moisture, temperature, and 

humidity) at regular intervals (e.g., every 3 seconds). This data 

was processed and displayed on the OLED display, providing 

real-time insights into the surrounding plant environment. 

Automatic Moisture Control: In automatic mode ("A"), the 

system effectively monitored soil moisture levels. When 

moisture dropped below a predefined low threshold, the 

watering mechanism (relay) was activated. Conversely, 

watering was deactivated when the moisture level exceeded a 

high threshold. 

Manual Control: Users could switch between automatic and 

manual control modes ("M") using a designated button. In 

manual mode, another button allowed for direct control of the 

watering mechanism, providing flexibility for user 

intervention. 

Blynk Communication: The system established a stable 

connection with the Blynk platform, enabling remote 

monitoring and control. Sensor data was transmitted to Blynk 

virtual pins, allowing users to access real-time information 

from a web or mobile interface. Additionally, the system has 

the potential to receive control commands from the Blynk app 

to adjust watering schedules or other functionalities (if 

implemented). 

 

Figure 3: Blynk Cloud Website Dashboard for Sensor Data Collection 

Visualization & System Control 

 

Figure 4: Sensor Data Visualization on Blynk Mobile App 

 

 

Figure 5: User Control & Display Dashboard on Blynk Mobile App 

(Controlling System in Automatic Mode) 
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Figure 6: User Control & Display Dashboard on Blynk Mobile App 

(Controlling System in Manual Mode) 

 

Figure 7: Moisture Sensor Data on Serial Monitor 

4.2 Discussion 

The results confirm that the system achieves its core 

objectives: collecting sensor data, automating moisture 

control, facilitating manual control, and enabling remote 

monitoring via Blynk. This translates to several benefits for 

precision agriculture: 

Enhancing Data-Driven Decision Making: Real-time 

environmental monitoring empowers growers with valuable 

data to optimize irrigation practices based on specific crop 

needs. This can potentially reduce water waste and improve 

resource management. 

Automating Repetitive Tasks: The automatic moisture control 

feature relieves growers from the burden of manually 

monitoring and adjusting watering schedules. This automation 

saves time and effort, allowing growers to focus on other 

aspects of crop management. 

Enabling User Flexibility: The inclusion of a manual control 

mode provides flexibility for situations where people might 

need to adjust watering based on unexpected situations, like 

weather events or plant growth stages. 

Promoting Remote Monitoring and Management: Blynk 

integration allows growers to monitor their crops and 

potentially control the system remotely. This can be 

particularly beneficial for managing large farms or 

greenhouses, where physical presence might not always be 

feasible. 

4.3 Limitations and Future Work 

While the developed system demonstrates its potential for 

smart agriculture applications, there are areas for 

improvement: 

Limited Sensor Scope: The current system focuses on soil 

moisture. Expanding the sensor suite to include parameters 

like light intensity, nutrient levels, or pH could provide a more 

comprehensive picture of the plant environment. 

Scalability Considerations: The current setup might be 

suitable for small-scale applications. For larger deployments, 

considerations for scalability and network management would 

need to be addressed. 

Advanced Automation and Decision Making: Further 

development could incorporate machine learning algorithms to 

analyze sensor data and suggest optimized watering schedules 

based on historical data and weather forecasts. 

Future work will focus on: Integrating additional sensors for 

more comprehensive data collection. Implementing machine 

learning algorithms for intelligent irrigation management. 

Investigating solutions for broader system deployment and 

network management in larger agricultural settings. 

V. CONCLUSION 

The developed smart agriculture system successfully 

demonstrated the potential of IoT technology to transform 

agricultural practices. Core functionalities included real-time 

sensor data collection, automated moisture control with user 

intervention options, and remote monitoring capabilities via 

Blynk. These functionalities contribute to advancements in 

precision agriculture by enabling data-driven decision making, 

reducing manual labor, enhancing user control, and improving 

farm management efficiency. 

The system's success holds promise for sustainable 

agriculture. Real-time data and automation can optimize water 

usage, a critical factor in water conservation efforts. 

Additionally, the system can contribute to the economic 

viability of farms by reducing labor requirements and 

improving overall management efficiency. The modular 

design allows for future expansion with additional sensors, 

providing even deeper insights for further advancements. 
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Looking forward, promising areas for research include 

integrating additional sensors for a more comprehensive 

picture of the plant environment. Machine learning algorithms 

could be incorporated to suggest optimized watering schedules 

based on historical data and real-time conditions. Scalability 

considerations and potential integration with existing smart 

irrigation systems are also important areas for future 

exploration. By continuing to develop these aspects, IoT 

technology has the potential to revolutionize agriculture, 

leading to a more sustainable, efficient, and data-driven future 

for global food production. 
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Abstract
Objectives : To develop an efficient algorithm for face and irismultimodal traits
on ORL and CASIA dataset and to increase the performance rate and decrease
the error rate of the model. The main goal is to increase the performance
rate and decrease the error rate of the model. Methods: The proposed
algorithm utilizes a fusion of face and iris modalities using Stationary Wavelet
Transform (SWT) and Local Binary Pattern (LBP) techniques. The Principal
Component Analysis (PCA) is applied to reduce the dimensionality of each
sample, improving efficiency while preserving the most relevant information.
The relevant characteristics from both face and iris modalities are fused to
create a comprehensive pattern for an individual. Findings: The obtained
features are compared with the features of the database images using a
Euclidean Distance classifier. The performance of the proposed model is
evaluated using the ORL and CASIA iris datasets. The accuracy achieved by
the proposed algorithm is 99.42%, demonstrating robustness. Novelty: The
algorithm introduces feature-level fusion, combining the characteristics of both
face and iris modalities. The model encompasses the training and recognition
phases within a biometric system. During the training phase, the biometric
modality is captured and processed using the fusion of SWT+LBP+PCA
techniques to form a template for each user. These templates are later stored
in the database for recognition purposes.
Keywords: Biometrics; Trait; Face; Iris; Multimodal; Stationary Wavelet
Transform

1 Introduction
Biometric recognition systems have gained significant importance in recent years, with
increasing demands for reliable and authenticated identification. These systems find
applications in both private and government sectors (1). Traditional biometric systems
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typically rely on a single characteristic of an individual, which can be affected by noise during the image acquisition process.
To address these limitations, multimodal biometric systems have been developed. Figure 1 illustrates a multimodal biometric
system.

Fig 1. Biometric recognition system

The multimodal biometric system combines multiple biometric traits, such as face and iris, to enhance the accuracy and
reliability of the recognition process. By utilizing multiple modalities, the system can overcome the limitations associated
with single characteristic-based systems, such as susceptibility to noise or variations in individual traits. The integration of
different biometric modalities in a multimodal system offers several advantages. Firstly, it increases the discriminatory power
of the system by considering multiple traits simultaneously. This leads to improved recognition performance and reduced
error rates. Secondly, multimodal systems enhance the security level by utilizing multiple independent sources of information
for identification. This makes it more challenging for unauthorized individuals to manipulate or impersonate the system.
Multimodal biometric systems have emerged as a solution to address the limitations of traditional single characteristic-based
systems. By combiningmultiple biometric traits, these systems provide improved accuracy, reliability, and security for biometric
recognition applications in various sectors. The Fusion levels in Multimodal Biometric Systems are shown in Figure 2 (2).

Fig 2. Fusion levels in Multimodal Biometric Systems

In this research work, feature level fusion is employed (3). The training and recognition phases are conducted within the
biometric system. During the training phase, the biometric modality (e.g., face or iris) is captured and processed using specific
algorithms to create a template for each user. These templates are then stored in the database for later use. In the recognition
phase, new samples are captured from the individual being identified. These samples undergo processing like the training
phase, extracting relevant features. The obtained features are then compared with the templates stored in the dataset. This
comparison is typically performed using matching algorithms or distance metrics (4). Based on the comparison results, the
system determines whether the samples match any of the stored templates or not. If a match is found, the individual’s identity
is verified or recognized. Otherwise, if there is no match, the samples are considered as not matched (5).

Overall, the research work contributes to the development of an efficient recognition model by applying preprocessing,
feature extraction using SWT and LBP, feature-level fusion, dimensionality reduction using PCA, and classification using the
Euclidean distance. These contributions collectively enhance the accuracy and performance of the recognition system. The
overview of various research related to multimodal biometric systems for face and iris recognition is addressed. These works
cover different aspects such as feature extraction techniques, fusion methods (score level or feature level), evaluation datasets,
and performance evaluation. (1) describes a multimodal biometric system for face and iris recognition using PCA, LDA, LBP,
and Transformation-based score fusion. The system is evaluated on the ORL face and CASIA iris datasets. (6) presents a hybrid
level fusion approach using the 2D-log Gabor filter on face and iris samples. The templates are created based on feature vectors,
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and the system is evaluated on the CASIA dataset. (7) focuses on score normalization techniques for genuine and non-genuine
scores to improve recognition performance. The confidence from matched scores is captured using mean-to-maximum and
mean-to-minimum of genuine and non-genuine scores, respectively. (8) provides an overview of different approaches and state-
of-the-art methods for multimodal biometric traits. It discusses working models and databases used, along with the limitations
of existing models. (9) conducts experiments on a multimodal biometric system using face, fingerprint, and hand-geometry
traits. The different score fusion techniques such as min-max and z-score normalization are used on a database of 100 users. (2)
combines fingerprint and iris traits for recognition, evaluated on the CASIA-Iris V1 and FVC 2000 fingerprint databases. (3)
presents multimodal face and iris recognition with score-level fusion using wavelet denoising. The system is evaluated on the
FERET andCASIA datasets. (4) utilizes face-iris combination for recognitionwith feature-level fusion using 2D Log-Gabor filter
and SSA with WT. ORL and FERET datasets for face, and CASIAv3.0 for iris, are used. (5) performs both matching score and
feature-level fusion for recognition using CASIA and IITD databases. PSO and BSA are used for feature selection. (10) addresses
face-iris recognition with feature-level fusion using 2D Gabor filter bank, PCA for dimensionality reduction, and SVM for
classification. (11) discusses threshold-optimized decisions for fusion of features generated through feature extraction, followed
by classification of samples. (12) implements weighted score-level fusion for face and iris recognition, using Doughman and
PCA for feature extraction, and weighted fusion for identification and recognition. (13) extracts features using DCT and PCA
for face and iris traits, performs feature-level fusion, and uses Genetic algorithm for feature selection. SVM is employed as
the classifier. (14) developed an algorithm that utilizes Discrete Wavelet Transform (DWT) for feature extraction in analyzing
face and iris data features. The extracted features are used to form feature vectors, which are then employed to classify the
patient samples. The algorithm also incorporates Metaheuristic Genetic Algorithm (MGA) to optimize the classifiers. (15), both
matching score and feature level fusions are employed for recognition. Real-time datasets are used to evaluate the model,
indicating its applicability in practical scenarios. (16) explores various approaches, including Histogram-based Thresholding
(HT), Fourier Transform (FT), Radon Transform (RT), and Wavelet Transform (WT), for feature extraction. Feature vectors
are formed based on these approaches, and the importance of Information Processing (IP) and classifications is emphasized
to address different score level and feature level fusion mechanisms. (17) different feature extraction techniques are addressed,
with a particular focus on applying DWT on the samples to extract four different sub-bands: LL, LH, HL, and HH. The fusion
is performed at the score level during the classification phase.

The proposed model addresses the limitations over the existing models, such as high error rates and lack of robustness, by
proposing a fusion technique at the feature level. Specifically, the fusion of Stationary Wavelet Transform (SWT), Local Binary
Pattern (LBP), and Principal Component Analysis (PCA) is introduced to enhance the performance of the model. The paper
is organized as follows: Section 1deals with the introduction of multimodal biometric system. Section 2 provides a detailed
explanation of the proposed model, which includes the fusion of SWT, LBP, and PCA techniques at the feature level. The
algorithms andmethodologies used in the fusion process are likely described here. Section 3 discusses the evaluation parameters
used to assess the performance of the proposed model. These parameters might include accuracy, precision, recall, F1 score,
and other relevant metrics. The obtained results are analyzed and presented, highlighting the improvements achieved by the
proposed model compared to existing approaches. The paper concludes by summarizing the contributions and findings of the
proposed model. The advantages of the fusion technique and its impact on improving performance and robustness are likely
emphasized. Additionally, potential areas for future research or further improvements may be mentioned.

2 Methodology
The main contribution of the research work is to preprocess the image samples obtained through face and iris datasets before
applying to recognition model. Next, the SWT and LBP are used to extract the features of face and iris samples and later fusion
at the feature level is performed. The PCA is applied on the samples to reduce the dimensionality of the images. The Euclidean
distance is used as classifier to match the trained and testing images. Figure 3 shows the proposed model.
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Fig 3. Proposed Methodology

2.1 Dataset (16,17)

The face images having 400 samples with 40 distinct patterns are presented in the ORL database. The samples are captured with
the different times, for different emotions of face. The size of each sample of the dataset is 92x112 pixels. The samples of ORL
dataset are shown in Figure 4 a.

Fig 4.ORL face and CASIA Iris samples

The CASIA (17) iris dataset has 756 samples of iris from 108 eyes of an individual. Each individual sample having the size of
320x280 captured in two sessions, available in BMP format. The sample of the dataset is shown in Figure 4 b.

2.2 Preprocessing

The face and iris images of the ORL and CASIA are fetched to carry out the preprocessing step. The images are cropped and
resized to 128x128 to maintain uniformity throughout the experiments. The Histogram Equalization is applied on the samples
to enhance the quality. The preprocessing process for face and iris samples is shown in Figure 5.
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Fig 5. Preprocessing process

2.3 Iris Extraction

The circular icon of the eye, where the part ‘iris’ located in between pupil and sclera. To extract the iris region from the CASIA
image, few of the portions related to pupil is neglected. The iris template is formed using the concatenation of right and left
region (having 40 pixel) of the pupil. The template of iris is shown in Figure 6.

Fig 6. Formation of iris template

2.4 Feature extraction

Feature extraction is an important task, that can be done before the classification phase. In this stage, the significant and relevant
features of the image samples are extracted to result withmaximummatching score. In this paper, StationaryWavelet Transform
(SWT) is applied on the face and iris samples to extract the useful information of both the samples. The SWT is decomposed
into four sub bands which includes LL, LH, HL and HH sub bands. The maximum representative and relevant information are
relied on LL sub band. So, neglecting the higher sub bands (LH, HL and HH) the Local Binary Pattern (LBP) is applied on LL
sub band to extract the more significant coding of the process. Later, the Principal Component Analysis (PCA) is applied on
the LBP features to reduce the dimensionality throughout the experimentation. Finally, the feature level fusion is performed by
adopting the features normalization and concatenation. The process of SWT, LBP and PCA is explained in detail.

2.5 Stationary Wavelet Transform (SWT)

The face and iris samples are through the filter to record the significant information along with the detailed information. Due to
the characteristics of NO decimation, the coefficients remain the same in every sub band. Further, the response of low pass and
high pass are given as an input to LPF and HPF to generate the approximation band (LL) and detailed bands (LH, HL, HH).
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The decomposition of SWT is shown in Figure 7. The sub bands of SWT for ORL face and CASIA Iris data samples are shown
in Figure 8 and Figure 9 respectively.

Fig 7. SWT Decomposition

Fig 8. SWT four subband images

From the Figures 8 and 9, it is observed that, the approximation band (LL sub band) of face and iris samples are composed of
significant information. The approximation band (LL sub band) contains the same significant coefficients of the original ORL
and CASIA image. The horizontal, vertical, and diagonal details are represented as LH, HL and HH respectively.

Fig 9. SWT four sub band images

2.6 Local Binary Pattern
Local Binary Pattern will handle many occlusions and problems existing from handle illumination changes and used in many
issues includes such as image/facial and motion analysis. The procedure for extracting the LBP features are as follows:

• Creation of tiny cells with the provision of radius and number of neighbors.
• Thresholding with the consider of pixel existing in central position and its neighbor pixels. Binary number will be the

outcome for thresholding and intern the same will be converting into decimal numbers.
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• Each of the LBP will be store in ‘count’ and later, calculate the histogram for the frequency of each ‘count’.
• Concatenation of the histograms to compute the feature vector is performed.

Fig 10. Local Binary Pattern Process

The process of LBP is shown in Figure 10. The input patterns having threshold and weight is addressed, a radius of 1 with 8
neighbors surrounding the center pixel is considered in the LBP process. The LBP equation is stated in equation 1.

LBPP,R (x,y) = ∑P−1
p=0 S ( f (x,y)) f (xp,yp)2p (1)

Here, P and R represents neighborhood and radius of neighbors around the pixels.

2.7 Primary component Analysis (PCA)

The PCA is applied on the LL sub band of SWT to reduce the dimensionality of the samples. The computations of the Eigen
vectors and corresponding Eigen values are made to identify the strength of the variations in the image data.

2.8 Feature Level Fusion

The features produced by the hybrid model based on SWT, LBP and PCA are fused and combined to generate the features
consisting of 43 features. Using these feature vectors, the fusion is performed and results in the generation of match scores.

2.9 Euclidean Distance

Based on the matching scores, the ED is used as a classifier to match the data of trained and testing sample. The result of ED
may be recognized as Genuine or Imposter. Finally, the performance of the proposed model is measured and compared with
the different state-of-the-art multimodal face and iris methods.

ThePrecision (P) andRecall (R) curve and the ROC curve are considered to plot the graphical representation of the proposed
model.ThePR talks about the precision and recall, whereas the TPR and FPR relationwill be brought by plotting the ROC curve.
Here, TPR and FPR are considered to know the images either genuine or imposter. By considering the low threshold, we can
achieve more TP and FPR. The evaluation parameters are given in equation 2, 3, 4.

T PR = Recall =
T p

T p+FN
(2)

FPR =
F p

F p+T N
(3)

P =
T p

T p+F p
(4)

For desired face and iris sample, True positive (TP) is accepted (positive) and False Positive negative (FN) is rejected. Whereas,
for Undesired face and iris sample, False positive (FP) is accepted (positive) and True negative (TN) is rejected. The proposed
algorithm is tabulated in Table 1.
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Table 1. Proposed algorithm
Input: Read the images from ORL and CASIA Dataset Output: Recognition of multimodalities
1. The images from the ORL and CASIA dataset is taken and resized to 128X128, followed by cropping the sample.
2. The HE is applied on both the samples to enhance the output image.
3. The SWT is applied on both the samples to extract the features. The SWT is decomposed to LL, LH, HL and HH sub bands.
4. Next, The LBP is applied on approximation band LL, to extract the significant local and statistical features. Later, the PCA is applied on
the statistical features to reduce the dimensionality of the image. The LBP is calculated using equation 5.
LBP (xc, yc) = ∑7

i=0 s(gi −gc)2i (5)
Where xc represents neighbors, yc indicates the neighborhood radius, gi and gc indicates gray value of neighbors and central pixel
respectively.
The mean of each vector is given in equation 6.
Xm = 1

N ∑N
k=1 Xk (6)

The Eigen Vectors and values are given in equation 7.
(C−λ I]e = 0 (7)
Where, ‘λ ’ is Eigen value and e is Eigen vectors.
5. The feature level fusion is performed before the generation of match score. The fusion feature ξ in sum rule is given in equation 8.
ξ = X1 +Y1 . . . .Xd +Yd (8)
6. The Euclidean distance is used to classify the samples of face and iris give in equation 9.

d (p, q) =
√

(q1 − p1)
2 +(q2 − p2)

2
+ · · ·+(qn − pn)

2
(9)

Where, p = (p1, p2, p3, …. pn) is the known feature vector and q = (q1, q2, q3, ……qn) is test feature vector.
7. Performance of the proposed model is computed and evaluated.

3 Results and Discussion
In this research work, the ORL and CASIA datasets were used for experimentation. The ORL dataset consists of face samples,
while the CASIA dataset contains iris images. The proposed model was implemented and simulated using MATLAB. The
images from both datasets were combined into a single dataset with 168 folders, containing both face and iris samples. The
model was then tested using different combinations of feature extraction techniques, including the state-of-the-art method
(DWT+DCT+HT) and the proposed model (SWT+LBP+PCA+ED).The dataset consisted of 1600 image samples with varying
matrix sizes. The experimental results showed that the fusion of SWT, LBP, and PCA performed better during the testing
phase, particularly for a matrix size of 128. The receiver operating characteristic (ROC) curve of the existing DWT+DCT+HT
multimodal method was shown in Figure 11. It was observed that as the threshold value increased, the false acceptance rate
(FAR) decreased while the false rejection rate (FRR) increased. Additionally, the true success rate (TSR) was found to be 88.86%
for a given threshold, with an error rate of 12.14%. The performance of the existing model can be improved by considering a
hybrid model that combines SWT+LBP and PCA for feature extraction.

Fig 11. ROC for the proposed model
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Figure 12 shows that the true success rate (TSR) for the given threshold is 99.42%with an error rate of 0.58%, it indicates that
the proposed multimodal model achieved a high recognition accuracy, with a low percentage of errors. These results suggest
that the proposed SWT+LBP and PCAmultimodal model is effective in distinguishing between genuine and impostor samples,
with a high level of recognition accuracy and a low error rate.

Fig 12. ROC for the proposed model

Based on the experimentation results, it is observed that the proposed model for face and iris multimodalities achieved an
accuracy of 99.42%. This accuracy is claimed to be an improvement compared to different state-of-the-art methods, which is
tabulated in Table 2.

Table 2. Comparison of proposed model with state-of-the-art methods
Authors Method Descriptions Matrix size Face and Iris Recogni-

tion rate (%)
Bouzouina et al., (1) DCT, Log-Gabor and Zernike moment,

Genetic algorithm and SVM
128 96.72

B. Ammour et al., (9) Log Gabor filter spectral regression kernel
discriminant analysis and Euclidean

128 97.45%

B. Ammour et al., (4) Singular Spectral Analysis and Normal Inverse
Gaussian, Log-Gabor filter, and spectral
regression kernel discriminant analysis and
KNN

128 98.18

Proposed Model SWT+LBP+PCA+ED 128 99.42%

4 Conclusion
In this research study, the model is tested using different combinations of feature extraction techniques. The testing phase
is conducted on 1600 image samples with varying matrix sizes. The researchers find that the fusion of SWT, LBP, and PCA
performs better for a matrix size of 128. The ORL dataset, consisting of face samples, and the CASIA dataset, comprising iris
images, are used to conduct the experiments on the proposedmodel.The experimental results demonstrate a higher recognition
rate of 99.42% for the proposed multimodal approach compared to various existing multimodal face and iris techniques. This
suggests that the fusion of SWT, LBP, and PCA enhances the performance of the model in recognizing individuals based on
their face and iris traits. In future, the model could be further developed by incorporating deep learning techniques. This could
involve exploring multimodal traits beyond face and iris, such as ear, fingerprints, and other biometric characteristics.
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ABSTRACT 

Automation is the methodology to overpower the man’s strength and automation aims to supply a trial run in 

an Atmega328p microcontroller-based system to monitor and control the production procedure. The primary 

intent of this project is to control electric power wastage and take data logs from a motor and also to check the 

interpretation of a worker in industries. This system works on the Atmega328p microcontroller so it needs 

lower cost and gives efficient performance in extreme electric power wastage in power loom motors. In the past 

few years, automation has reached to new trajectory. Designing a system which easy owner of the industry by 

sitting in front of a single monitor and monitoring its whole system is very advantageous and time-saving. The 

title of the project is “IoT-based Automation of Power Loom in Textile Industries”. This system will calculate the 

work done by a worker on the machine and also the attributes of the worker who is operating it. All the system 

is developed based on the Atmega328p microcontroller, proximity sensor, and RFID. The system contains an IoT 

design to monitor worker interpretation online from anywhere in the world. 

Keywords: Loom, Atmega328p Microcontroller, DC Motor, RFID, And Relay. 

I. INTRODUCTION 
A power loom is one of the appliances used for textile production in most small-scale industries. Industry has 

become the second most significant employment-generating sector in the globe. A data interpretation system is 

an Automated Information System that gives sounder control over production monitoring and takes remedial 

steps instantly. It supplies better control over grade and production. It calculates how much work is 

accomplished by workers on that machine and stores the enduring performance of every single worker in a mill 

giving a high productivity. With its increasing expansion and need, the textile industry encounters multiple 

issues in the service of automation in textile industries. Automation can be described as the process of relieving 

human aid in the process performed. In most sectors of textile manufacturing, automation is one of the major 

keys to quality improvement and cost competitiveness. A process management or automation system is used to 

automatically manage the industry. The process automation system uses a network to interconnect sensors, 

controllers, operator terminals, and actuators. The textile industry mainly deals with the creation and display of 

yarn, cloth, and their allocations. A power loom is a motorized loom powered by a line post. In most sectors of 

textile manufacturing, industrialization is one of the major keys to rate progress and cost competitiveness. 

Processes that have been automated require less human intervention and less human level to conceive. The 

operation of weaving in a textile mill is launched by a specially qualified operator known as Weaver. Weavers 

are anticipated to maintain high industry standards and are entrusted with monitoring anywhere from ten, to 

as many as thirty individual looms at any one time. During their operating shift, weavers will first use a wax 

pencil to mark their initials onto the cloth to mark a shift change, and then walk along the cloth side (front) of 

the looms they tend, gently grazing the fabric as it comes from the reed. The main benefits of automation are 

increased throughput, increased quality, improved robustness, and lessening of human loss. It establishes a 

platform for monitoring machines and collecting data from the machines in real-time which realizes timely 

feedback information about machine malfunctions. The inductive proximity sensor is used to measure the cycle 

of the wheel. Its result is given to the Atmega328p microcontroller. It calculates the length of cloth from the 

cycle of the wheel. The calculated cloth length is shown on the LCD. RFID reader is operated to specify the 

worker. The RFID card is provided to each worker. Worker shows the card to RFID. So the system identifies the 

worker and the produced cloth is counted to that particular worker's account. It will help to compute the cloth 

produced by each worker and give the salary according to that. 
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II. METHODOLOGY 

Block Diagram, Flow chart 

 

Fig 1: Block Diagram of Proposed System 

Fig.1 shows a Block diagram of a system using Atmega 328. The main controlling operation takes place by using  

Atmega 328 which is interfaced with different input and output devices this is briefly explained in the following 

ways, 

The Hardware 

INPUT DEVICE 

As shown in Fig. 1 various types of input devices are connected to Atmega 328 microcontroller as follows: 

1. RFID TAGS: 

RFID tags are used to store the information of individual worker. 

2. PROXIMITY SENSOR: 

A proximity sensor is a sensor used to detect the  presence of metal without any physical contact. 

3. RFID READER : 

It is used as a key to start the loom through RFID card of individual worker. 

4. DC ADAPTOR 

5v DC supply is used to supply voltage to the system. 

OUTPUT DEVICE 

As shown in fig.1 some various different type of output device is connected to Atmega 328 such as LCD, Relay, 

Motor, GSM, User’s mobile, Webpage which is in detail explain in following ways, 

1. LCD 

Shown in fig.1 LCD is used to show the live status of the system. 

2. RELAY 

Relay acts as a switch and used in this system to ON/OFF the motor (Power loom) 

3. MOTOR 

The motor is used in this system as a Power loom machine because we have made a prototype of it. 

4. GSM  

The text SMS will send to the worker mobile number through GSM. 

5. Worker’s Mobile 

Used to receive Message through the Owner to the workers. 

6. Webpage 

Used to store the data of each worker of Power loom.  
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III. RESULTS AND DISCUSSION 

1. This figure shows that the worker can scan the RFID card and accordingly the power loom will start. 

2. In above figure counting of the cloth gets start an it will start to display on LCD screen. 

3. Above figure shows that to turn off the power loom, the worker will again scan the card. 

4. Above figure shows that, as the Owner scans their RFID card then all the data of power loom is sent to their        

respective workers and to the Owner. 

5. From above figure we can see that the data is received by the Owner and the workers 

Hardware Result: 

 

Fig 2: Hardware Assembly of System 

 

Fig 3: Hardware working Result 

 
Fig 4: Onwer Message Record 
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Software Result: 

 
Fig 5: Simulation Result on Protious Software 

IV. CONCLUSION 

Automation system for Power Loom design by using PIC microcontroller and GSM technology. The automation 

done by this system provides a very effective way for reducing the human efforts, time, and easy to calculate of 

cloth and salary of employee. This system promises a better accuracy, low cost and lowering required time 

needed in the system. In the textile industry if implement this existing automation system then definitely reduce 

the human efforts. 
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Abstract - Crop disease diagnosis is very crucial task for 

every farmer and individual in order to prevent various 

losses like less productivity, less quality and quantity or it 

can also lead to defective yield. Therefore, early 

identification and early detection can help to save the crop 

yield. Agricultural productivity is something on which 

economy highly depends. This is one of the reasons that 

diseases detection in plants plays an important role in 

agriculture field, as having disease in plants are quite 

natural. Manual diagnosis of plant diseases needs expert 

knowledge along with awareness. So, automatic diseases 

detection and identification of plants by application of 

computer vision approaches is of utmost importance. In 

this system, different computer vision approaches for plant 

diseases detection are analyzed. The results demonstrate 

the effectiveness of various methods in leaf disease 

detection. 

Keywords: Leaf disease detection, Image processing, 

Segmentation, Feature extraction, Convolutional Neural 

Networks, CNN. 

I. INTRODUCTION 

India is an agricultural country and depends on 

agriculture for around 70% of the total population. Farmers 

can select various crops for cultivation and also pesticides for 

them. Any disease to anything makes it weak. In the same way 

plant becomes weak when leaf has diseases and plant growth 

is also affected. Therefore, monitoring plants is an important 

role in cultivation of plants. In early days, this was performed 

manually by the person with expertise in this area. This 

requires a huge amount of effort and considerable processing 

time as well. 

We propose image processing methods for detecting 

plant disease. Firstly, the Symptoms of the disease in the 

plants are observed on the leaves, stem and fruit. The disease 

can detect by using the plant leaf. In our project we have 

implemented image processing technique for the identification 

of plant disease and to increase the yield in agriculture 

production. Plant disease identification is a key in preventing 

yield losses. Plant disease studies signify the study of patterns 

is seen on the plant visually. Health monitoring and 

identification of diseases on plants is very important for 

sustainable farming. Manual control of the plant diseases is 

very difficult. It requires huge amount of work and an 

expertise to detect the disease. This process also requires more 

processing time. Therefore, image processing technique is 

used for detection of plant disease. 

Traditionally, plant disease detection relied on manual 

inspection by experts, which is time-consuming and subject to 

human error. The emergence of computer vision and artificial 

intelligence has opened up new possibilities for automating 

the detection process and providing accurate and timely 

recommendations for pesticide treatments. 

The primary objective of this project is to leverage image 

processing and deep learning techniques to build a robust and 

efficient system that can accurately identify plant leaf diseases 

and suggest appropriate pesticides. By utilizing the power of 

CNNs, which have shown remarkable performance in image 

classification tasks, the project aims to overcome the 

limitations of traditional methods and provide a reliable and 

automated solution for disease detection in plants. 

The project's methodology involves several key stages, 

including data collection and preprocessing, disease detection 

model training, image processing and feature extraction, 

disease classification, and pesticide suggestion. To train the 

disease detection model, a comprehensive dataset of plant leaf 

images representing both healthy and diseased states will be 

collected. These images will undergo preprocessing to remove 

noise and enhance relevant features, ensuring optimal input for 

the deep learning model. 

The heart of the system lies in the CNN-based disease 

detection model, which will be trained on the labeled plant 

leaf images. The model will learn to identify patterns and 

features indicative of various diseases. Through an iterative 
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process of training and validation, the model's accuracy and 

generalization capabilities will be improved. 

In addition to the CNN model, the project will 

incorporate image processing techniques for feature extraction 

from plant leaf images. This step will involve extracting 

disease-specific characteristics, such as edges, colors, and 

textures, to enhance the accuracy of disease detection. Once 

the system accurately detects the plant leaf diseases, an 

intelligent algorithm will be implemented to suggest 

appropriate pesticides based on the identified disease. The 

algorithm will take into account factors such as the severity of 

the disease, the type of crop, and environmentally friendly 

pesticide options, ensuring responsible and effective treatment 

recommendations. 

To provide a user-friendly interface, a graphical user 

interface (GUI) will be developed to facilitate interaction with 

the system. Users will be able to upload plant leaf images, and 

the system will provide real-time disease detection results 

along with recommended pesticides. User feedback will be 

encouraged to continually improve the accuracy and 

performance of the system. 

II. LITERATURE REVIEW 

Vishnu S, A. Ranjith Ram [1], In this review paper we 

discuss the various methodologies for plant disease detection. 

Studies show that relying on pure naked-eye observation of 

experts to detect and classify diseases can be time consuming 

and expensive, especially in rural areas and developing 

countries. So we present fast, automatic, cheap and accurate 

image processing based solution. Solution is composed of four 

main phases; in the first phase we create a color 

transformation structure for the RGB leaf image and then, we 

apply color space transformation for the color transformation 

structure. Next, in the second phase, the images are segmented 

using the K-means clustering technique. In the third phase, we 

calculate the texture features for the segmented infected 

objects. Finally, in the fourth phase the extracted features are 

passed through a pre-trained neural network. 

Pawan P. Warne, Dr. S. R. Ganorkar, [2] This paper 

presents an approach for careful detection of diseases, 

diagnosis and timely handling to prevent the crops from heavy 

losses. The diseases on the cotton are critical issue which 

makes the sharp decrease in the production of cotton. So for 

the study of interest is the leaf rather than whole cotton plant 

because about 8595% of diseases occurred on the cotton 

leaves like Alternaria, Cercospora and Red Leaf Spot. In this 

proposal initially preprocessing the input image using 

histogram equalization is applied to increase the contrast in 

low contrast image, K-means clustering algorithm is used for 

segmentation which classifies objects based on a set of 

features into K number of classes and finally classification is 

performed using Neural network. Thus image processing 

technique is used for detecting diseases on cotton leaves early 

and accurately. It is used to analyze the cotton diseases which 

will be useful to farmers. 

Dimitri A. Lisin, Marwan A. Mattar, Matthe w 

B.Blaschko,[3] Object recognition is a central problem in 

computer vision research. Most object recognition Systems 

have taken one of two approaches, using either global or Local 

features exclusively. This may be in part due to the difficulty 

of combining a single global feature vector with a set of local 

features in a suitable manner. In this paper, we show that 

combining local and global features is beneficial in an 

application where rough segmentations of objects are 

available. We present a method for classification with local 

features using non-parametric Density estimation. 

Subsequently, we present two methods. For combining Local 

and Global features. The first uses a ―stacking‖ ensemble 

technique, and the Second uses a hierarchical classification 

system. Results show the superior performance of these 

combined methods over the component classifiers, with a 

reduction of over 20% in the error rate on a challenging 

marine science application. 

P.R. Rothe * and R. V. Kshirsagar, [4] Feature extraction 

is a significant constituent of a pattern recognition system. It 

carries out two assignments: converting input parameter vector 

into a feature vector and or reducing its dimensionality. A 

distinct feature extraction algorithm makes the classification 

process more effectual and efficient. The allocation and 

recognition of cotton leaf diseases are of the major importance 

as they have a cogent and momentous impact on quality and 

production of cotton. In this work we present a snake based 

approach for the segmentation of images of diseased cotton 

leaves. We extract Hu’s moments which can be used as shape 

descriptors for classification. A theory of two-dimensional 

moment invariants for planar geometric figures is also 

presented. Three diseases have been considered, namely 

Bacterial Blight. 

P.Revathi, M.Hemalatha, [5] This Proposed Work 

exposes, an advance computing technology that has been 

developed to help the farmer to take superior decision about 

many aspects of crop development process. Suitable 

evaluation and diagnosis of crop disease in the field is very 

critical for the increased production. Foliar is the major 

important fungal disease of cotton and occurs in all growing 

Indian regions. In this work we express new technological 

strategies using mobile captured symptoms of cotton leaf spot 

images and categorize the diseases using HPCCDD Proposed 

Algorithm. The classifier is being trained to achieve intelligent 

farming, including early Identification of diseases in the 
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groves, selective fungicide application, etc. This proposed 

work is based on Image RGB feature ranging techniques used 

to identify the diseases (using Ranging values) in which, the 

captured images are processed for enhancement first. Then 

color image segmentation is carried out to get target regions 

(disease spots). Next Homogenize techniques like Sobel and 

Canny filter are used to identify the edges; these extracted 

edge features are used in classification to identify the disease 

spots. Finally, pest recommendation is given to the farmers to 

ensure their crop and reduce the yield loss. 

III. PROPOSED SYSTEM 

Image Acquisition: 

It is the process of taking an image out of a source—

usually one that is hardware-based—in order to process it. The 

hardware-based component of our concept is WebCamera. It 

is the initial stage in the workflow sequence since a picture is 

necessary for all processing to be done. The resulting image 

has not undergone any kind of processing. 

 

Figure 1: Proposed Methodology 

Segmentation: 

Segmentation is the process of taking items out of the 

background of an image that has been taken. The 

segmentation process makes use of edge detection, context 

subtraction, and skin-color detection. Recognizing gestures 

requires the detection and segmentation of hand motion and 

location. 

Features Extraction: 

Preprocessed images are used to extract predefined 

features, such as form, contour, geometrical feature (position, 

angle, distance, etc.), color feature, histogram, and others, 

which are then utilized for sign identification or classification. 

A step in the dimensionality reduction process that separates 

and arranges a sizable amount of raw data is feature 

extraction. Lowered to more manageable, smaller classrooms 

Processing would be easier as a result. The most significant 

aspect is the sheer quantity of variables present in these 

enormous data sets. This data requires a significant amount of 

processing power to process. So, by choosing and combining 

variables into functions, function extraction helps to extract 

the optimal feature from enormous data sets. These features 

accurately and uniquely describe the actual data collection 

process, and they are also very user-friendly. 

Preprocessing: 

Preprocessing techniques such as erosion, dilation, and 

Gaussian smoothing are applied to each image frame in order 

to remove noise. Converting a color image to grayscale results 

in a smaller image. Grayscale picture conversion is a popular 

way to minimize the quantity of data that needs to be 

processed. Preprocessing goes through the following phases: 

a) Morphological Transform (Morphological Transform): 

To produce an output image with a comparable size, 

morphological processes employ a structural feature on the 

input image. To find the value of each pixel in the output 

image, it compares the matching pixel in the input image with 

its neighbors. Morphological alterations come in two flavors: 

erosion and dilation. 

Dilation: The output pixel's value is the maximum value of all 

the nearby pixels. If every pixel in a binary image has the 

value 1, then that pixel is set to 1. Morphological dilatation 

closes tiny gaps and makes artifacts more visible. 

Erosion: The value of the o/p pixel is the lowest of all the 

nearby pixels. In a binary image, a pixel is set to 0 if every one 

of its neighbors is also 0. Morphological erosion removes 

minor artefacts, leaving behind larger objects. 

b) Blurring: 

Blurring occurs when an image is passed through a low-

pass filter. In computer vision, the term "low-pass filter" 

describes a technique for removing noise from an image while 

preserving the integrity of the remaining portion. Before 

moving on to more complex tasks, including edge detection, a 

blur is a basic process that needs to be finished. 

c) Thresholding: 

Thresholding is a type of image segmentation where an 

image's pixels are altered to facilitate picture interpretation. 

The act of turning a grayscale or color image into a binary—

basically, black and white—is known as thresholding. 

Thresholding is most frequently used to choose regions of 
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interest in an image while disregarding the parts we don't care 

about. 

d) Recognition: 

In this instance, classifiers will be used. The techniques 

or algorithms used to interpret the signals are called 

classifiers. The Hidden Markov Model (HMM), K-Nearest 

Neighbor classifiers, Support Vector Machine (SVM), 

Artificial Neural Network (ANN), and Principle Component 

Analysis (PCA) are a few popular classifiers that recognize or 

comprehend sign language. CNN will be used as the classifier 

in this research, nevertheless. CNNs are utilized for picture 

recognition and classification due to their high precision. 

Utilizing a hierarchical paradigm, the CNN creates a network 

akin to a funnel before producing a fully-connected layer that 

processes the output and connects all of the neurons. 

e) Text output: 

Recognizing and translating into text different body 

postures and movements, as well as comprehending human 

behavior. 

IV. RESULTS AND DISCUSSIONS 

It can be inferred from the results that the validation test 

of the Plant Leaf Disease Detection using CNN was 

considered legitimate that the system is a valuable tool for 

detecting plant leaf disease. 

The whole process is divided into three stages: 

1. Input images are first created by an Android device or 

uploaded to our web application by users. 

2. Segmentation pre-processing includes the process of 

image segmentation, image enhancement and color space 

conversion. First, the digital image of the image is 

enhanced with a filter. Then convert each image into an 

array. Using the scientific name for Binarizes Diseases, 

each image name is converted to a binary field. 

3. CNN classifiers are trained to identify diseases in each 

plant class. Level 2 results are used to call up a classifier, 

which is trained to classify various diseases in that plant. 

If not present, the leaves are classified as "healthy". 

When we provide the system with input, we need new 

light for the system to function at its best. 90% of the data 

were utilized for training, and 10% were used for testing. 

More data might be used for testing and training, which would 

improve the accuracy and output of the system. 

 

Figure 2: Home Page 

 

Figure 3: Registration 

 

Figure 4: Result 

V. CONCLUSION 

This proposed system focuses on developing automated 

leaf diseases. It saves time and effort. In this system, we have 

proposed a new method for measuring the leaf diseases of the 

leaf object. This enabled us to process all the images from the 

same scale and further enabling us to determine the diseases 

value of the leaf object. Using deep learning we were able to 

extract the features of the leaf object and further classify it 

accurately. Study involved collecting leaf samples from 

different regions. Work was carried out to investigate the use 

of computer vision for classifying maize leaf diseases. 

Algorithms based on image-processing techniques, feature 

extraction and classification, were deployed. The feature 

extraction process used color co-occurrence methodology, 

which uses the texture of an image to arrive at unique features, 

which represent that image. 
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ABSTRACT 

The project titled “ Remotely Controlled Smart Electric Vehicle Using Advanced Embedded System “ aims to 

develop a cutting-edge solution for efficient and convenient electric vehicle control. With the growing 

popularity of electric vehicles (EVs), there is a need for innovative control systems to enhance user experience 

and optimize energy consumption. The proposed system utilizes advanced embedded technologies to enable 

remote monitoring of an electric vehicle. The primary objectives include designing a robust embedded system 

that allows users to remotely start stop, and maneuver the electric vehicle using a dedicated mobile application. 

Additionally, the system incorporates smart features such as real-time vehicle diagnostics battery status 

monitoring, and GPS tracking for enhanced safety and convenience. 

I. INTRODUCTION 

The global number of vehicles is expected to increase as ownership becomes more affordable due to the 

growing economics of countries such as China and India. However, the adoption of vehicle tracking systems is 

still very much lacking. Such a system can be used for many applications including the security of personal 

vehicles, public transportation systems, fleet management, and others. Vehicle tracking systems have been 

available in the market for some time but they are application-specific region-specific and are costly. Therefore 

a system designed for car security will not be suitable for fleet management. It is envisioned that the proposed 

system will be easily customizable for various applications. The proposed system can be used globally and is 

expected to be cheaper. The safety of personal and public vehicles may be a major concern nowadays so having 

a GPS vehicle tracking system ensures their safety while travelling. This vehicle tracking system is often 

installed in consumer vehicles as a theft prevention and retrieval device. Police get the exact location details 

and then they follow the signal transmitted by the tracking system to locate a stolen vehicle. 

II. EASE OF USE 

This paper deals with real-time monitoring of vehicles, enabling fleet managers or vehicle owners to track the 

location of their vehicles at any given time. For businesses with multiple vehicles, such a system facilitates 

efficient fleet management by providing insights into vehicle movements, routes taken, and overall utilization. 

It enhances vehicle security by enabling authorities to quickly locate stolen vehicles. With GPS tracking, 

vehicles can be traced to their exact location, aiding in swift recovery. By analyzing historical data collected by 

the tracking system, businesses can optimize routes, leading to reduced fuel consumption, lower operating 

costs, and improved delivery times. It helps in managing valuable assets by ensuring they are where they are 

supposed to be. This is particularly useful for rental companies, logistics firms, and organizations with high-

value assets. The system can monitor driver behavior, such as speeding or harsh braking, allowing for 

interventions to improve driver safety and reduce the risk of accidents. 
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III. HARDWARE SYSTEM 

Block Diagram : 

 
Circuit Diagram : 

 
AT-Mega328P : 

The AT-Mega328P is an 8-bit microcontroller chip developed by Atmel, now a part of Microchip Technology. It 

belongs to the AVR family of microcontrollers and is widely used in various embedded systems and DIY 

electronics projects due to its versatility, ease of use, and robust feature set. AT-Mega328P IC comes with 

internal protections and multiple programming methods 

LCD Display (16x2) : 

A 16x2 LCD is a compact display that shows 16 characters on 2 lines, with each character formed by a 5x7 pixel 

matrix. It can display 32 characters in total. The display is named 16x2 because it has 16 columns and 2 rows. 

These displays are widely used for text-based information in electronics, robotics, and embedded systems. They 

operate at 4.7-5.3V and interface with microcontrollers. 

GSM Module SIM800C : 

SIM800C is a quad-band GSM/GPRS module that works on frequencies GSM850MHz, EGSM900MHz, 

DCS1800MHz, and PCS1900MHz. SIM800C features GPRS multi-slot class10/class12 (optional) and supports 

the GPRS coding schemes CS-1, CS-2, CS-3 and CS-4. With a tiny configuration of 17.6*15.7*2.3mm, SIM800C 

can meet almost all the space requirements in customers’ applications, such as smartphones, PDAs, and other 

mobile devices. SIM800C is an SMT package with 42 pads and provides all hardware interfaces between the 
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module and customers’ boards. SIM800C is designed with a power-saving technique so that the current con-

sumption is as low as 0.6mA in sleep mode. 

GPS Module NEO-6M : 

The NEO-6M GPS module is a popular GPS receiver with a built-in ceramic antenna, which provides a strong 

satellite search capability. This receiver can sense locations track up to 22 satellites and identify locations any-

where in the world. With the on-board signal indicator, we can monitor the network status of the module. It has 

a data backup battery so that the module can save the data when the main power is shut down accidentally. 

LM2596 Voltage Regulator : 

The LM2596 is a popular voltage regulator/ buck converter IC ideally suited for the convenient design of a step-

down, or you can say, step-up switching regulator. With excellent line and load regulation, it can drive a total of 

3.0 Amps of load. These power converters are available in fixed output voltages of 3.3V, 5V, 12V, and an adjust-

able output. 

Push Switch : 

A push switch (button) is a momentary or non-latching switch that causes a temporary change in the state of an 

electrical circuit only while the switch is physically actuated. An automatic mechanism (i.e. a spring) returns the 

switch to its default position immediately afterward, restoring the initial circuit condition. 

Relay :  

Relay is one kind of electro-mechanical component that functions as a switch. The relay coil is energized by DC 

so that contact switches can be opened or closed. A single channel 5V relay module generally includes a coil, 

and two contacts normally open (NO) and normally closed (NC). 

INA219 Current Sensor: 

The INA219-based Current sensor module is an I2C interface-based zero drift and bi�directional cur-

rent/power monitoring module. It can sense shunt voltage, current, and power at the same time and submit the 

data via the I2C protocol. The breakout module can handle the high side of the current measuring up to +26V 

DC, even though it is powered with 3V or 5V. 

IV. RESULTS AND DISCUSSION 

A tracking system is a combination of the Global Positioning System (GPS) and the Global System Mobile 

communication (GSM) technologies via the microcontroller. It is used to detect the GPS location of vehicles or 

any objects which are attached to the tracking device. GPS is a satellite-based navigation technology that 

provides accurate location and information. Data from the numerous satellites is received by the GPS receiver 

in the National Marine Electronics Association (NMEA) protocol form. The NMEA code consists of a 

combination of information. ATmega328 is linked to the GPS and the GSM module in the serial connection. The 

GPS receiver sends data to ATmega328. Then, ATmega328 instructs the GSM module to send the location data 

to the GSM-enabled device in short message form. The conditions of the process of GPS and GSM are displayed 

on serial monitors. This Project presents a vehicle detection system using GPS and GSM modems. The system 

can be interconnected with the alarm system and alert the owner. This detection and messaging system is 

composed of a GPS receiver, an ATmega328 microcontroller, and a GSM Modem. GPS Receiver gets the location 

information from satellites in the form of latitude and longitude. The ATmega328 microcontroller processes 

this information and this processed information is sent to the user using a GSM modem. A GSM modem is 

interfaced to the MCU. The GSM modem sends an SMS to the predefined mobile number. When the vehicle 

switch is on, the entire system will be activated then immediately an SMS will be sent to the concerned person 

with the location using GSM and GPS. 

 
Figure 1: Hardware 
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Figure 2: GPS location received on mobile phone 

V. CONCLUSION 

The development of a vehicle tracking system's hardware prototype has been presented in this project. The 

system is able to obtain a vehicle's GPS coordinate and transmit it using the GSM modem to the user's phone. 

The developed vehicle tracking system demonstrates the feasibility of near real-time tracking of vehicles, which 

can be used for the security of personal vehicles, public transportation systems, fleet management, and many 

other applications. The system can provide improved customizability, global operability, and cost when 

compared to existing solutions 
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ABSTRACT 

Our main objective of this project is to charge the battery of the electric cars as it moves forward with the help 

of dynamo. Today even though EVs are replacing traditional fuel powered cars and contributing to reduce the 

emission of Greenhouse gases, they still carry the crucial disadvantage which is concerned with stationary 

battery charging. If the battery gets completely discharged in the middle of the journey, then it is difficult to get 

the car to the power station for charging. Here’s where this project comes into picture. The project sheds light 

onto the solution to this problem. The idea is, as the car is driven, its rotating mechanical energy is converted 

into electrical energy using dynamo which is fed back to the secondary battery. Dynamo is broadly used to 

convert rotating mechanical energy into electrical energy. The term ‘Secondary Battery’ here refers to the 

battery which is a second battery other than main battery which drives the car. This secondary battery will help 

to drive the car when the main battery is discharged. Hence, using this technique, we can drive the car in such 

emergency purposes. This also contributes to the lower electricity consumption, since switching of the batteries 

between main and secondary will help the charging of the either battery when not in use. 

Keywords: Dynamos, Emergency Purpose, Electric Charge, Battery, Charging.  

I. INTRODUCTION 
EVs are driven by the battery installed in it. They are recharged as required and driven again. Electric Cars gain 

importance during mid 2000s as global Gases emission became a serious issue for harming environment. But 

practically, use of electric Cars took place in around year 2011-2012. The research is still going as of 2024 for 

better battery life, low electricity consumption, reduce charging time, increase performance and enhance user 

experience, etc. Today in India, many electric vehicles have been launches. Companies such as Mahindra, Tata, 

Land Rover, Mercedes-Benz, Maruti Suzuki, Toyota, Honda, etc have launched various Electric car models. 

Looking at the advancement of the EVs they are greatly offering a big hand reducing air pollution, greenhouse 

gases emission etc. Thus, EVs are been evolving at a higher rate since they have been launched in the market for 

customer use. 

II. LITERATURE REVIEW 

1. Brief Overview of EV Operation: 

• Electric cars work by transforming electrical energy into mechanical energy, which is subsequently used to 

produce kinetic energy and allow for motion.  

• The battery retains electrical energy during the charging process.  

• The electric motor and additional accessories/components are powered by the stored energy.  

• The electric motor converts battery energy into mechanical energy.  

• Moving mechanical energy from the motor to the wheels is the responsibility of the transmission.  

2. Regenerative Braking: Regenerative braking is an energy-recovery technique that uses the kinetic energy 

of a moving object or vehicle to slow it down. This energy can be stored for later use or used instantly. 

 This device recovers energy that would otherwise be wasted as heat to the brake discs by using the vehicle's 

movement to power the electric traction motor.  

 When operated backwards, electric motors serve as generators, transforming mechanical energy into 

electrical energy.  

 When using regenerative braking, which stops a vehicle by transferring mechanical energy from the wheels 

to an electrical load, vehicles powered by electric motors act as generators?  
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3. Benefits An electric vehicle: 

a. Environmentally Sustainable: The biggest benefit of EVs is that they lower air pollution because they don't 

release any hazardous or greenhouse gases into the atmosphere. There is no fuel consumption since they 

are not using any to operate the vehicle. Thus, there's nothing to worry about. 

b. Noiseless Performance: When driven, electric vehicles produce no noise. lessens noise pollution as a result. 

c. Economical and Rechargeable: The car's battery may be readily recharged when it runs low. It is not 

necessary to replace the battery on a regular basis. Given the rising cost of fuel, rechargeable electric 

vehicles (EVs) appear to be more cost-effective because they don't require petrol; instead, the only expense 

to be taken into account is the amount of energy consumed, which is less expensive than fuel. 

d. Low Maintenance: Since EVs have fewer mechanically moving components than engine-driven cars, they 

require less maintenance overall. However, EVs have fewer moving parts than regular vehicles, such as a 

motor, transmission, etc. 

e. Can be conveniently charged at home: Giving the appropriate power supply, the EVs can be charged at 

home. 

4. Disadvantages of EVs:  

a. Charging time is more: EVs needs to be charged for long distance travel or as per requirement, but it takes a 

lot of time to charge them. Hence if in the middle of journey, if the battery gets discharged then it takes a lot 

of time to recharge the battery again. 

b. Limited Driving Range: Since the discharges as the long distance travelled, the driving range is limited since 

charging of EVs takes a lot of time, therefore the driving range is limited in one go when battery is fully 

charged. 

c. Electricity consumption costs: The charging of the batteries consumes electricity costing electric bills which 

are much higher. 

d. Charging Station: Till of today, charging stations for EVs are still developing, hence the charging station are 

not feasible to use in emergency situation. The installation of charging point is costlier as compared to the 

fuel and gas stations, therefore to find one charging station it’s a quiet tricky job. 

e. These all-disadvantages points towards the charging of battery being a center of these problems since it 

takes time for charging and can get discharged while travelling, which makes it difficult for the driver to get 

past the charging station in such situation. 

III. SOLUTION 

Here we see that, rate of charging of the battery and its power plays an important role in the problems that we 

face in the EVs. Therefore, to overcome this problem, we are using dynamo which is fitted at the rotating wheel 

of the car, as the primary battery drives the car, wheel rotates, its mechanical energy is converted into electrical 

energy, which is fed to the secondary battery again for charging. Changeover switch is used to switch between 

the batteries for driving the car and charging simultaneously. 

IV. COMPONENTS 

1. Batteries 

a. We have used Battery 1 (B1) which the Primary battery. 

Specification: 

Voltage- 12V 

Ampere Current- 7.5 Mah 

Type- Lead Acid Battery 

b. The secondary battery used is Battery 2 (B2) 

Specifications: 

Voltage- 12V 

Ampere Current- 1.3 Mah 

Type- Lead Acid Battery 
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Figure 1: Both the batteries used in the project 

2. Dynamo: Dynamo is responsible for converting rotating mechanical energy into Electrical energy. Its axle is 

connected to the rotating shaft of the wheel, and output terminals to the Change-over-Switch. 

 

Figure 2: Dynamo used in the car to generate electricity. 

3. Change over Switch: A changeover switch is a transfer switch which is used to switch a load between two 

power sources. Various types of Changeover switches are available which are manual, automatic, 

monetarized, etc. Here we are using manual type of change over switch. They play a crucial role in ensuring 

continuous power supply by transferring the switch between two power supplies. 

          

Figure 3: Change over switch used. First one is the side view and second view is the top view. 

V. OPERATION 

 

Figure 4: Block Diagram of real life working of the EVs with Dynamo. 
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a) Two batteries have been used. Primary Battery as B1 and secondary battery as B2. 

b) The dynamo is placed between rotating shaft and changeover switch. 

c) When B1 provides supply, the car is started, its wheel’s rotational shaft acts as a mechanical shaft that 

rotates continuously.  

d)  Just as in the generator, the rotating shaft of the wheel will be connected to the axle of the dynamo.   

e) As the wheel rotates, the axle rotates, thus generating current. This current will be fed back to the B2.  

f) A change-over-switch has been placed between the 2 batteries, motors and the dynamo. 

g) When switched to the righthand side of the driver, it switches the connection of the primary battery to the 

driver motor, on the other hand, it shorts dynamo to the secondary battery. When switched on the left side 

of the driver, it shorts the dynamo to primary battery and driver motor to secondary battery.  

h) Thus, the two batteries charge and provide supply alternatively. 

 
Figure 5: Dynamo’s axle connected to the rotating shaft of the wheel using rotating gears.

 
Figure 6: Circuit Diagram of Changeover switch which is responsible for switching in between batteries. 

VI. OBSERVATION 

At Speed 20 km/hr 

Input Voltage : 12 V (B1) 

Output Voltage of dynamo : 7.5 V 

B1 battery Power = current *voltage 

= 7.5*12 

=90Wh  

Input Power: 90Wh (B1) 

Output Power: 11.25  

Therefore for charging of the battery, power of 11.25 is fed back to (B2) 

Here, 17.5% of the Total Power (Power of B1) is used as secondary battery.  
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VII. PERFORMANCE ANALYSIS 

1. As of this project, the secondary battery has same voltage as the primary battery. But the ampere current 

rating is changed. 

2. This will be responsible  for the amount of time the secondary battery will serve to drive the car. 

3. Battery Rating:  

       Calculations 

 

4. If we use secondary battery as same current rating of the primary battery then the amount of time the 

battery serves to drive the car will be same. But because of same 2 batteries used, the weight of the 

components over chasis of the car increases which will degrade the performance of the car 

5. Thus we can divide the battery voltages in 75-25 % or 50-50% of the total power. 

6. This will not only reduce total weight but also contribute in driving the car efficiently. 

7. Practically, 400 Volts to 800 Volts motors are used. 

8. Following table shows the distribution of voltages of different batteries used in EVs. 

Total Battery Voltage of 

different EVs 
Divided into 75-25 % Divided into 50-50% 

400V 
75% of total voltage =300V 

25% of total voltage =100V 

50% of total voltage =200V 

50% of total voltage =200V 

550V 
75% of total voltage =412.5V 

25% of total voltage =137.5V 

50% of total voltage =275V 

50% of total voltage =275V 

800V 
75% of total voltage =600V 

25% of total voltage =200V 

50% of total voltage =400V 

50% of total voltage =400V 

VIII. FUTURE ASPECTS 

1. The EV cars have battery pack at the bottom of the car panel on the chassis. The picture below shows the 

mounting of the battery pack on the chassis. If we practically implement the idea of auto loop charging, we 

can place two battery packs one below the other. One will drive the car and other will charge by then. The 

design change demands the addition of battery packs in two layers.  

 

Figure 7: Two Layer battery mounted on the chasis of the EV. 
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2. Other design which can be implemented is, mounting the batteries as the body of the car. Thus, this can help 

in multiple use of batteries in driving of the vehicle. These ideas of practical implementation can be helpful 

in implementing the idea of auto loop charging in real life.    

 

Figure 8: Battery Mounted as the body of a EV 

IX. CONCLUSION 

This project sheds light into the charging of batteries using dynamo which in turns uses mechanical energy to 

charge the battery. This analysis of the technology gives deep insights of the challenges and the solutions of EVs 

that it faces. Today the electric cars consume more electricity and it takes more time of user for charging, 

therefore we came up with an idea to minimize electricity consumption, and the time required for charging. By 

recharging the battery as the vehicle moves forward, it makes us easy and helpful within a less time.  
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Abstract: In today’s world of technology and due to speed running industries, the production rate has increased tremendously. Generally, 

manufacturing industries keep manufacturing same models with little variation in height, color, weight, shape. And here sorting plays an 

important role. In such cases industries can’t bare human errors for sorting these products. Thus, it becomes necessary to develop Low Cost 

Automation (LCA) for sorting these products in accurate manner. Industrial automation mainly focuses on developing automations having 

low cost, low maintenance, long durability and to make systems user friendly as possible. Finally, here we have developed a LCA system for 

sorting the light weight objects on the basis of color variation using NODEMCU and the conveyor in the system passes the object in front of 

sensors and thus sorting logic is decided. 

 
INTRODUCTION 

 
Color sorters are used for the food processing industry, such as coffee, nuts, andoil crops. The goal is the separation of items that are discolored, 

toxic (such as ergot), not as ripe as required, or still with hull after dehulling such as sunflower seeds. As the name suggests, color sorting is simply 

to sort the things according to their color. It can be easily done by seeing it but when there are too many things to be sorted and it is a repetitive 

task then automatic color sorting machines are very useful.  

 

These machines have color sensor to sense the color of any objects and after detecting the color servo motor grab the thing and put it into 

respective pot. They can be used in different application areas where color identification, color distinction and color sorting are important. Some 

of the application areas include Agriculture Industry (Grain Sorting on the basis of color),Food Industry, Diamond and Mining Industry, Recycling 

etc. The applications are not limited to this and can be further applied to different industries. 

 

The perfect combination of the hawk-eye recognition technology and the intelligent sensing technology enables three-dimensional sensing that can 

intelligently identify rice with bran, rice with stripe or rice with embryo, protect discolored rice and defective rice, guarantee the purity of white 

rice, achieve the goal of less milling and gentle milling, support the real-time analysis of milling efficiency 

In the food processing industry, color sorting machines are widely used for applications such as sorting coffee beans, nuts, grains, and oil crops. 

The main goals are to: 

1. Separate discolored, toxic, or immature items that do not meet quality standards 

2. Remove foreign materials like hulls after dehulling (e.g. sunflower seeds) 

3. Ensure consistent color grading and purity of the final product 

 

The sorting process works by feeding the food items onto a conveyor belt that passes under color sensors. As each item moves along, its color data 

is captured and analyzed by a microcontroller. Based on predefined color thresholds, the control system activates pneumatic ejectors or mechanical 

gates to divert the items into designated sorting bins. 

 

Advanced color sorters use a combination of high-resolution CCD cameras and intelligent sensing technology to achieve three-dimensional color 

recognition. This enables them to identify subtle defects like bran, stripes, or embryos in rice, protecting discolored or damaged grains. By 

precisely sorting the rice based on color, these machines support gentle milling and real-time monitoring of milling efficiency. 

 

Color sorting machines offer several advantages for food processors: 

1. Improved product quality and consistency by removing off-color or defective items 

2. Increased efficiency and throughput compared to manual sorting 

3. Reduced labor costs and human errors 

4. Ability to handle large volumes of food products 

5. Suitability for repetitive sorting tasks 
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I. PROBLEM CONCEPT 

 
In today's fast-paced industrial environment, the need for efficient and accurate sorting of products is crucial. The production rate has 

increased significantly, and manual sorting methods are no longer sufficient to meet the demands. Color sorting plays a vital role in ensuring 

the quality of products, particularly in industries like food processing, agriculture, and recycling[1]. 

 

However, manual color sorting is prone to human errors, time-consuming, and labor-intensive[1]. Automating the color sorting process can 

significantly improve efficiency, accuracy, and consistency compared to manual methods. It reduces the need for human labor, minimizes 

errors, and enables faster processing of large quantities of products[1]. 

 

The key challenges in developing an effective color sorting machine include[1]: 

 

1. Accurate color detection: Designing a reliable color sensing system that can precisely identify the color of objects passing through 

the machine. 

 

2. Efficient sorting mechanism: Developing a sorting mechanism using servo motors or pneumatic actuators that can accurately divert 

objects into designated bins based on their color. 

 

3. Seamless integration: Integrating the color sensor, microcontroller, and sorting mechanism to create a cohesive system that operates 

smoothly and efficiently. 

 

4. Low cost and ease of use: Developing a cost-effective solution using readily available components while ensuring user-friendliness 

and ease of operation. 

 

5. Scalability and flexibility: Designing the system to be scalable and adaptable to handle different types of objects and sorting 

requirements in various industries. 

 

By addressing these challenges, the color sorting machine project aims to design and develop a low-cost, automated system that can 

accurately sort light weight objects based on their color, addressing the limitations of manual sorting[1]. The expected outcomes include 

improved efficiency, increased accuracy, reduced labor costs, and enhanced product quality, contributing to the advancement of automation 

in industrial color sorting applications. 

 

II. THEORETICAL CONCEPT 

Color Sorting Machines are automated systems used to separate objects or materials based on their color. These machines employ various sensors, 

microcontrollers, and actuators to efficiently sort large quantities of items with high accuracy and speed. 

Components Used:- 

1) Raspberry Pi microcontroller: 
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The Raspberry Pi is a low cost, credit-card sized computer that plugs into a computer monitor or TV, and uses a standard keyboard and 

mouse. It is a capablelittle device that enables people of all ages to explore computing, and to 

learn howto program in languages like Scratch and Python. 

It’s capable of doing everythingas expect a desktop computer to do, from browsing the internet and playing high-definition video, to making 

spreadsheets, word- processing, and playing games.The Raspberry Pi is a series of small single-board computers developed in the United 

Kingdom by the Raspberry Pi Foundation to promote teaching ofbasic computer science in schools and in developing countries. 

The original model became far more popular than anticipated, selling outside its target market for uses such as robotics. 

It does not include peripherals (such as keyboards and mice)or cases. However, some accessories have been included in several official 

andunofficial bundles. The Raspberry Pi 4 Model B was launched in June 2019. 

It uses a 1.5GHz 64-bit quad-core Arm Cortex-A72 CPU, has three RAM options (2GB, 4GB, 8GB),gigabit Ethernet, integrated 802.11ac/n 

wireless LAN, and Bluetooth 5.0.The new Raspberry Pi 4 has upgraded USB capacity: along with two USB 2 ports and has two USB 3 ports, 

which can transfer data up to ten times faster. 

 

2) COLOR SENSOR 

 

 
 

The TCS230 is a programmable color sensing module equipped with GY-31 light-to frequency converter that combines configurable 8x8 silicon 

photodiode array as single monolithic CMOS integrated circuit. The output is a square wave (50 percentage duty cycle) with frequency directly 

proportional to light intensity (irradiance). The full scale output frequency can be scaled by one of three preset values via two control input pins. 

Digital inputs and digital output allow direct interface to a microcontroller or other logic circuitry. Output enable (OE) places the output in the 

high-impedance state for multiple unit sharing of a microcontroller input line. The light-to-frequency converter readsan 8 x 8array of 

photodiodes. Sixteen photodiodes have blue filters, 16 photodiodes have green filters, 16 photodiodes have red filters, and 

16 photodiodes are clear with no filters. The four types (colors) of photodiodes are inter-digitated to minimize the effect of non-uniformity of 

incident irradiance. All 16 photodiodes of the same color are connected in parallel and which type of photodiode the device uses during operation 

is pin- selectable. Photodiodes are 120 mm x 120mm in size and are on 144-mm center. 

 

3) Color Sensor Module:- 

 

The TCS3200 and TCS230 Color Sensor Modules are versatile devices used for color sensing and recognition in various applications. These 

modules are based on the TCS3200 and TCS230 color sensors, which are capable of detecting and quantifying the intensity of different colors. 

They operate by illuminating an object with white light and measuring the reflected light's frequency, which corresponds to the color of the 

object. This information can be invaluable for tasks such as color sorting, product quality control, and color-based automation. One of the 

distinguishing features of these color sensor modules is their ability to detect a wide range of colors across the visible spectrum. They typically 

consist of an array of photodiodes, each sensitive to a different color wavelength, allowing them to capture detailed color information. The  
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TCS3200 module is an updated version of the TCS230 and offers enhanced performance and precision. 

To use these color sensormodules effectively, you typically need to interface them with a microcontroller or a development board, like an 

Arduino or Raspberry Pi. By processing the data received from the sensor, you can determine the color of the object being scanned and initiate 

appropriateactions based on that information. 

 

These modules are commonly employed in various applications, such as color-based sorting in manufacturing, quality control in printing, 

detecting color changes in environmental monitoring, and even in educational projects to teach color theory. They offer an accessible and cost-

effective solution for adding color sensing capabilities to a wide range of projects, making them a popular choice for both hobbyists and 

professionals working on tasks that involve color recognition and analysis. 

TCS3200 is a color sensor that can detect a wide variety of colors based on their wavelength. It uses a TAOS TCS3200 RGB sensor chip to 

detect color frequency. This sensor also contains four white LEDs that light up the object in front of it. The TCS3200 chip has an 8 x 8 array of 

photodiodes (a total of 64 photodiodes). 

From these 64 photodiodes, 16 photodiodes have Red filters over them, 16 photodiodes have Green filters,16 photodiodes have Blue filters, 

and the remaining 16 photodiodes are clearwith No filters. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4) Tower Pro Servo Motor 
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Servo Motor:- 

 

MG995 Metal Gear Servo Motor is a high-speed standard servo can rotate approximately 180 degrees (60 in each direction) used for airplane, 

helicopter, RC- cars and many RC model. Provides 10kg/cm at 4.8V, and 12kgcm at 6V. 

It is a Digital Servo Motor which receives and processes PWM signal faster and better. It equips sophisticated internal circuitry that provides 

good torque, holding power, and faster updates in response to external forces. 

 

They are packed within a tight sturdy plastic case which makes them water and dust resistant which is a very useful feature in RC planes, 

Boats, and RC Monster Trucks etc. It equips 3-wire JR servo plug which is compatible with Futaba connectors too. 

  

Working Of The Servo Motor Model: 

 

The Servo Motor on which the product is placed. When the light falls on the product it is reflected back to the color sensor. As mentioned 

before, color sensor TCS230has 4 color filters for green, red, blue and black (no color), which is opted by its select pins. Filters are selected 

by the program saved in the microcontroller. Frequency output from color sensor depends on the color of the object as well as the select pin 

configuration input from microcontroller. Select pin can select one of the four photo diode filters which can give output according to the color 

of the object. When there is no object in front of sensor it produces an output of330Hz range frequency and when there is an object it 

produces an output frequency of 7-14 KHz.35I 

The microcontroller can find the frequency of the output from TCS230 by counting falling or rising edge of sensor given to its TOCK1 pin 

using pre- scalar settings set by option register configuration. The pre-scalar was set for 1:16arrangement and the time for counting is 50ms. 

Hence PIC counts the frequency using its timer at the rate of one increment for sixteen falling edges of input frequency given to 

TOCK1.When there is no object in front of sensor it produces an output of 330Hz range frequency. Hence we set a break down value of 32H 

for deciding whether there is an object on the Servo Motor or not. Therefore the PIC can only proceed to the next step after checking this 

condition. If there is an object the sensor produces an output frequency which is proportional to the color of the object and the selected photo 

diode configuration in such a way that it provides maximum frequency for the respective color to the respective photo diode. Hence sensor 

gives maximum frequency for red colored object when red filter is selected, and in the same way other colored object are also sensed by 

corresponding filters. Frequency received during each filter selection is counted and saved to separate registers and these values are examined 

for taking the greater one, in order to identify the color of the object. The second DC motor is in contact with another Servo Motor, on which 

a container is placed. The container has three sections; first section for Green, middle for Black, and third for Red. According to the color, the 

container will be moved in forward or backward direction by the conveyor belt, which is made possible by connecting the DC motor toL293D 

hybrid IC. The products will finally fall to the corresponding sections in the container.Fig.2 shows the circuit connections between different 

components of the model. The PIC, has 18 pins, out of which fivepins are connected to TCS230 color sensor, and two pins are connected. 

 

5) Power Supply 
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A power supply is a device that provides electrical power to a computer or other electronic device. It converts the alternating current (AC) from the 

wall outlet into direct current (DC) that is used by the computer. The power supply is responsible for providing the right voltage and current to the 

components in the computer, and it also acts as a regulator to protect the computer from damage caused by excessive power. 

Power supplies are used in most electric equipment. Their applications cut across a wide spectrum of product types, ranging from consumer 

appliances to industrial utilities, from milliwatts to megawatts, and from handheld tools to satellite communications. 

Power supplies are often designed as subassemblies of larger devices. Many power supplies are cooled by natural convection (Meng et al., 2018). 

The enclosure is usually fabricated from sheet metal or plastic. The enclosure could also have many openings. Power supplies can also be installed 

to form a separate dedicated power supply unit. This could be as large as a cabinet. 

 

However, power supplies usually experience a relatively favorable corrosion environment according to Hahn et al. (2015). Power supplies are 

usually kept dry and warm. Unfortunately, some of the power supplies are directly exposed to external airflows as part of the heat management 

system. Such a situation can alter the power supply's environment drastically as the conditions become contaminating and thus much more 

corrosive. 

High operational temperatures keep power supplies dry. However, this heat can damage the isolation and wiring materials. demonstrate that the load 

of power varies, thus heat cycling becomes an issue. 
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III. FLOWCHART DESCRIPTION 

 

This detailed flow chart outlines the key operational steps involved in the use of an Color Sorting Machine 
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IV. Conclusion 

 

Sorting of products is a very difficult industrial process. Continuous manual sorting createsconsistency issues. This paper describes a working 

prototype designed for automatic sorting of objects based on the color. TCS230 sensor was used to detect the color of the product and the 

PIC16F628A microcontroller was used to control the overall process. Theidentification of the color is based on the frequency analysis of the 

output of TCS230 sensor. Two conveyor belts were used, each controlled by separate DC motors. The first belt is for placing the product to be 

analyzed by the color sensor, and the second belt is formoving the container, having separated compartments, in order to separate the products. 

The experimental results promise that the prototype will fulfill the needs for higher production and precise quality in the field of automation. 

The Automatic Sorting Machine works effectively and makes sorting process easy, more precise and reliable and is more advantageous than the 

conventional methods reducing manual efforts, errors and being much efficient. The proposed prototype allows achievingan economical and a 

low- cost automation. The sorting action can be made flexible according to the industrial needs. In case of any breakdown, the system can be 

easily restored and commissioned upon diagnosis. 

 

The Automatic Sorting Machine is a significant innovation in the field of industrial automation, particularly in the context of color-based 

sorting. The machine uses a combination of electronic sensors, a microcontroller, and conveyor belts to efficiently sort objects based on their 

color. The TCS230 sensor is used to detect the color of the product, and the PIC16F628A microcontroller is used to control the overall process. 

The identification of the color is based on the frequency analysis of the output of the TCS230 sensor. 

 

The Automatic Sorting Machine offers several advantages over traditional manual sorting methods. It reduces manual efforts, errors, and 

increases efficiency. The machine is also more economical and low-cost compared to conventional methods. The sorting action can be made 

flexible according to industrial needs, and in case of any breakdown, the system can be easily restored and commissioned upon diagnosis. 

 

The Automatic Sorting Machine has the potential to revolutionize the way industries sort products. It can be used in various industries such as 

food processing, agriculture, diamond and mining, and recycling, among others. The machine can help ensure higher production and precise 

quality in the field of automation. 

 

In conclusion, the Automatic Sorting Machine is a significant innovation in the field of industrial automation, offering several advantages over 

traditional manual sorting methods. It is economical, efficient, and flexible, making it an attractive solution for industries looking to automate 

their sorting processes. 
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ABSTRACT 

The idea of Designing and implementing a Security-Based Automated Teller Machine (ATM) theft project was 

born with the observation of real-life incidents happening around us. This project deals with the prevention of 

ATM theft from robbery, to overcome the drawbacks found in existing technology in our society. Whenever a 

robbery occurs, the laser LDR is used here which senses the motion of the ATM. This system uses an AT-Mega 

controller-based embedded system to process real-time data collected using the laser LDR. Once the motion is 

sensed the beep sound will occur for the buzzer. The DC motor is used for closing the door of the ATM. A smoke 

generator is used to leak the gas inside the ATM to bring the thief into the unconscious stage. The camera is 

always processing and sending video continuously to the PC and it will be saved on the computer. RTC is used 

to capture the robber occur time and send the robbery to occur time with the message to the nearby police 

station and corresponding bank through the GSM. LCD Display board which will show the output of the 

message continuously. GPS is used to track the location of ATMs continuously. This will prevent the robbery 

and the person involved in the robbery can be easily caught. 

Keywords- ATM, GSM module, DC motor, Laser LDR, Smoke generator, GPS module. 

I. INTRODUCTION 

Automated Teller Machines (ATMs) have become an integral part of modern banking, providing convenient 

access to cash and other banking services around the clock. However, their widespread presence also makes 

them vulnerable to various forms of criminal activity, including theft. One of the most brazen and audacious 

forms of ATM-related crime is the theft of the entire ATM itself, often carried out by organized criminal gangs 

using sophisticated methods.  

In recent years, instances of ATMs being stolen directly from their booths or locations have garnered significant 

attention due to their dramatic nature and the financial losses incurred by banks and businesses. These thefts 

typically involve criminals employing a range of tactics, from brute force methods such as using vehicles to ram 

into ATM booths to more covert approaches like cutting through security measures with power tools.  

The repercussions of ATM theft extend beyond the immediate financial losses incurred by banks and ATM 

operators. Such incidents also pose a threat to public safety, as they can result in structural damage to buildings 

and endanger the surrounding community. 

Additionally, the stolen ATMs often contain large sums of cash, leading to concerns about the potential funding 

of further criminal activities. 

EASE OF USE 

The paper deals with avoiding the robbery of ATMs. Whenever robbery occurs laser LDR is used to detect the 

movement of ATM. 

The laser LDR sensor gives the signal to the AT-Mega. The microcontroller is used for the processing data and 

the GSM module sends the message to the nearby police station and the nearest bank server. The paper deals 

with avoiding robbery using a laser sensor and catching the theft inside the ATM center using DC MOTOR. A 

laser sensor is used to sense the movement and gives the signal to AT-Mega. AT-Mega takes controlling action 

according to the input signal.  

If the signal disturbance is more than the set value then the DC motor activates to lock the door and the smoke 

generator is used to leak the gas inside the ATM booth. 
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II. HARDWARE SYSTEM 

Block Diagram : 

 

Circuit Diagram : 

 

AT-Mega328P: 

The AT-Mega328P is an 8-bit microcontroller chip developed by Atmel, now a part of Microchip Technology. It 

belongs to the AVR family of microcontrollers and is widely used in various embedded systems and DIY 

electronics projects due to its versatility, ease of use, and robust feature set. AT-Mega328P IC comes with 

internal protections and multiple programming methods. 

 

 LCD Display(16X2) : 

A 16x2 LCD is a compact display that shows 16 characters on 2 lines, with each character formed by a 5x7 pixel 

matrix. It can display 32 characters in total. The display is named 16x2 because it has 16 columns and 2 rows.  

These displays are widely used for text-based information in electronics, robotics, and embedded systems. They 

operate at 4.7-5.3V and interface with microcontrollers. 
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Buzzer : 

A buzzer is a device that is used to generate of sound signal in an emergency for gathering attention. When the 

buzzer is activated it produces a long beep sound for security purposes. 

SIM800L GSM Module: 

GSM is an open and digital cellular technology used for mobile communication. It uses 4 different frequency 

bands 850 MHz, 900 MHz, 1800 MHz, and 1900 MHz. It uses the combination of FDMA and TDMA. It is a 

wireless system. 

SIM28ML GPS : 

GPS stands for Global Positioning System. It’s a satellite-based navigation system that provides location and 

time information anywhere on Earth where there is an unobstructed line of sight to four or more GPS satellites. 

It works by calculating the distance between the GPS receiver and multiple satellites, using the signals 

transmitted by those satellites. 

Laser LDR : 

Laser LDR refers to a combination of a laser and an LDR (Light Dependent Resistor).LDRs, also known as 

photoresistors, are light-sensitive devices whose resistance decreases with increasing incident light intensity. 

Combining an LDR with a laser could be a part of a system where precise light sensing or detection is required. 

III. RESULT AND DISCUSSION 

The Laser LDR detector detects any obstruction or movement in the vicinity of the ATM using laser technology. 

It triggers an alarm or activates security measures when unauthorized activity is detected. The Laser LDR 

detector adds a layer of security by detecting physical disturbances around the ATM. It helps in identifying and 

responding to potential theft attempts or unauthorized access. The fog sensor detects the presence of fog or 

smoke near the ATM. Upon detection, it triggers an alarm or activates security measures to prevent theft. Fog 

sensors enhance security by detecting environmental conditions that could aid thieves in concealing their 

activities. By triggering alarms or security measures, they help mitigate the risk of theft during adverse weather 

conditions. The buzzer is an audible alarm that activates when unauthorized access is detected or triggered 

remotely. It alerts nearby individuals to the theft and deters further tampering. Its loud sound attracts attention 

and may discourage thieves from continuing their attempt to steal or tamper with the ATM. The GSM system 

enables communication with the stolen ATM via cellular networks. It facilitates remote monitoring and control, 

allowing for status updates and commands to be sent to the ATM. The GSM system complements the GPS 

tracking by providing communication capabilities. This allows for two-way communication with the stolen 

ATM, enabling authorities to remotely monitor its status and take necessary actions. The GPS provides real- 

time location tracking of the stolen ATM. It continuously updates the ATM's coordinates, allowing authorities to 

monitor its movements accurately. The GPS serves as the primary means of tracking the stolen ATM. Its ability 

to provide precise location data is invaluable for law enforcement to swiftly locate and recover the stolen asset. 

 

Figure 1: Hardware Working Image 
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Figure 2: ATM Security Alert 

 

Figure 3: GPS locations received on mobile phone 

IV. CONCLUSION 

By combining multiple security measures, including both tracking and deterrent systems, the project offers a 

comprehensive approach to ATM security. It addresses various potential vulnerabilities and threats, enhancing 

overall security levels. The GSM system enables remote monitoring and control of the stolen ATM, allowing 

authorities to assess the situation and take appropriate actions from a centralized location. This capability is 

crucial for managing theft incidents efficiently and minimizing potential damage. While the project 

demonstrates significant advancements in ATM security, there is room for continuous improvement and 

optimization. Regular updates and enhancements to the system can further strengthen its effectiveness and 

adaptability to evolving security threats. 
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