
          International Journal of Scientific Research in Engineering and Management (IJSREM) 

                        Volume: 09 Issue: 05 | May - 2025                             SJIF Rating: 8.586                                     ISSN: 2582-3930                                                                                                        

 

© 2025, IJSREM      | www.ijsrem.com                                 DOI: 10.55041/IJSREM47436                                             |        Page 1 
 

Dashboard for Real-Time Monitoring of Construction Projects 

Yashas R Gowda1, Prasad PS2, Disha S3 ,Shashank K4 

1Student, School of Computer science & engineering, Presidency University, Bengaluru 
2Assistant Professor-Selection grade, School of Computer science & engineering, Presidency University, Bengaluru 

3Student, School of Computer science & engineering, Presidency University, Bengaluru 
4Student, School of Computer science & engineering, Presidency University, Bengaluru 

---------------------------------------------------------------------***---------------------------------------------------------------------
Abstract- The construction industry frequently 

encounters difficulties in managing resources, ensuring 

safety, and optimizing costs. This research introduces a 

real-time monitoring dashboard leveraging IoT devices 

and AI/ML tools to enhance project oversight. This 

system enables comprehensive tracking of manpower and 

equipment, facilitating data-driven decisions and 

improved operational efficiency.  

The dashboard integrates crucial functionalities such as 

data management, budget analysis, task management, and 

resource tracking. A significant feature is its automated 

budget estimation using a defined formula. Users can 

visualize real-time data, optimize project execution, and 

generate reports for documentation. This technology aims 

to increase productivity by minimizing inefficiencies, 

improving accountability, and ensuring adherence to 

safety protocols. 

 This paper details the system's architecture, 

implementation, and the benefits observed during testing. 

Future enhancements, including blockchain integration 

and mobile accessibility, are considered to further 

improve security, data integrity, and user convenience. 

By embracing digital transformation in construction 

management, this study contributes to a more efficient, 

transparent, and automated project monitoring system. 
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I. INTRODUCTION 

 

The construction industry is super important for 

building our world, from roads and bridges to homes 

and offices, and it really drives the economy and helps 

cities grow. But, let's be honest, it often struggles with 

things like going over budget, not having enough 

workers, safety issues, and projects taking way too long. 

Think about it – managing a big construction project is 

like juggling a million things at once, like coordinating 

workers, getting the right equipment where it needs to 

be, sticking to a budget, and following all the safety 

rules. Usually, this is done with a lot of manual work 

and paperwork, which can lead to mistakes, things 

getting missed, and higher costs. 

 

 But things are changing! With new technologies like 

the internet of things (IoT) and artificial intelligence 

(AI), the construction world is getting a major upgrade. 

IoT devices, like GPS trackers, smart sensors, and even 

hard hats, can collect tons of data from the construction 

site. This lets project managers see what's happening in 

real-time, like how productive workers are, how often 

machines are being used, and if everyone is following 

safety rules. Then, AI and smart computer programs can 

take all that data, figure out potential problems before 

they happen, and help make the best use of resources.  

 

Imagine having a central online hub, like a really smart 

and easy-to-use dashboard, that brings together all this 

information from IoT devices and AI. That's what this 

research is all about – creating a dashboard that not only 

shows you the data but also helps you make smart 

decisions about your projects. This system will let you 

do all the basic stuff like managing tasks, keeping an 

eye on the budget in real-time, tracking resources, and 

knowing where your workforce is. 

 

 By using this kind of dashboard, construction 

companies can be more open about what's happening, 

work more efficiently, and avoid those expensive 

delays. It helps everyone make decisions based on real 
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data, so project managers can fix problems early, make 

sure things flow smoothly, and improve how everyone 

works together. Plus, you can easily create reports in 

Excel, which is great for keeping records, making sure 

you're following regulations, and planning for future 

projects.  

 

As construction projects get more and more 

complicated, it's crucial to make sure everyone is doing 

their part and that projects stay on schedule. This 

dashboard uses AI to predict potential problems, like 

identifying things that could cause delays. This helps 

avoid unexpected costs and ensures that safety 

standards are met, which means fewer accidents and 

less downtime. 

 

 Another big plus is that this system makes 

communication much better. Usually, communication 

on construction sites can be all over the place, leading 

to delays and misunderstandings. But with a central 

dashboard, everyone gets real-time updates, making it 

easier for project managers, engineers, and workers to 

collaborate. This creates a good organized and 

productive work environment. 

 

 The dashboard gives project managers a clear, real-time 

view of how resources—like workers and equipment—

are being used on-site. This means they can quickly 

check if they have just the right number of people and 

machines where they're needed most. Construction sites 

often deal with the problem of having either too many 

or too few resources at a given time, which can lead to 

unnecessary costs and delays. With IoT tracking, 

managers can respond quickly and shift resources to the 

right place at the right time, cutting down on waste and 

improving overall efficiency. 

 

This research paper takes a closer look at how the 

dashboard is designed, how it functions, and how well 

it actually works on real construction sites. It explores 

how digital tools like this one are transforming the way 

construction projects are managed—making processes 

smarter, more automated, and a lot more efficient. 

 

II. RELATED WORK 

 

Many smart minds have been exploring how 

exciting technologies like the Internet of Things (IoT) 

and Artificial Intelligence (AI) can make construction 

project management smoother and more efficient. 

Instead of relying on guesswork or delayed updates, 

these tools offer a fresh, high-tech way to stay on top of 

things. For example, IoT sensors can be used to track 

the location and usage of equipment, keep an eye on 

worker productivity, and even monitor safety conditions 

on-site. AI then steps in to make sense of all this data, 

helping project managers make quick, informed 

decisions. When real-time data flows in, managers 

aren’t left in the dark — they can react instantly, adjust 

plans if needed, and keep the project on schedule and 

within budget. Overall, these technologies turn the 

chaos of construction into something much more 

manageable and predictable. 

 

For example, a study by Smith and his team in 2020 

found that using IoT to track workers actually made 

them 25% more efficient and cut down on the time 

machines were just sitting around doing nothing. 

Another piece of research by Johnson and Lee in 2021 

focused on using AI to predict when equipment might 

break down. They discovered that machine learning 

could forecast these failures, which meant 30% less 

time was wasted on repairs. 

 

Besides just tracking workers and equipment, 

researchers have also looked at how digital dashboards 

can improve construction project management. For 

instance, Williams and colleagues created a test 

dashboard in 2019 that showed different project details, 

but it didn't update in real-time or have smart features to 

predict problems, so it wasn't as helpful for preventing 

issues. Kim and Zhang's 2022 study explored how 

dashboards on the internet could help people working 

on a construction project collaborate better. They found 

that sharing real-time data improved communication 

between engineers, contractors, and project managers. 

However, their system didn't have AI to assess risks, 

which is really important for making proactive 

decisions. Gupta and his team in 2023 developed an AI-

powered platform to help optimize resources in 

construction. Their research showed that using machine 

learning to predict when projects might go off track 

significantly reduced material waste and kept costs 

down. But because it wasn't connected to IoT devices, 

it couldn't monitor things in real-time.  

 

While all these studies have given us some great 

insights, they often focus on just one or two aspects of 

project management. Existing dashboards usually don't 

have everything you need in one place, like the ability 

to easily manage tasks, analyze budgets, and track 

resources all within the same user-friendly system. This 
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new research aims to fix that by creating a single 

platform that brings together real-time data and smart 

analytics to help manage projects more efficiently. This 

proposed system takes the best ideas from previous 

research and combines them into one interactive 

dashboard.  

 

III. PROPOSED WORK 

 

The proposed system is designed as an integrated 

dashboard for real-time monitoring of construction 

projects. It utilizes IoT devices to collect data from 

various project sites, processes this information using 

AI/ML algorithms, and presents it through an 

interactive interface. The system is developed using 

JavaScript for frontend interactions and SQL for 

backend storage, ensuring efficient data retrieval and 

management. 

 
 

 

The dashboard offers several core functionalities: 

 

1. CRUD Operations: The system lets users easily 

manage every part of a project—like adding, 

viewing, updating, or removing details, tasks, and 

resources—making the whole process smooth and 

organized.

 
2. Budget Analysis: The dashboard gives automated 

budget estimation and cost tracking. Using the 

formula: it estimates financial expenditures and 

helps managers optimize costs effectively.  

 

The formula for budget analysis is: 

actualCost: project.actual_cost || (project.budget * 

0.9 + Math.random() * project.budget * 0.2) 

 

3. Resource Tracking: The system allows for real-

time tracking of manpower and equipment. By 

integrating IoT-enabled sensors, it provides data on 

worker productivity, equipment usage, and 

potential inefficiencies.  
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4. Task Management: Users can assign tasks, 

monitor progress, and evaluate productivity through 

visual analytics.  

 

 

5. User Management: Different roles, including 

administrators and general users, can be assigned to 

manage permissions and responsibilities efficiently. 

 

 

6. Data Export and Reports: The dashboard allows 

users to download critical project data and reports 

in Excel format for further analysis and 

documentation 

 
 

The system is designed to ensure ease of use with an 

intuitive interface that facilitates seamless interaction 

between project managers, engineers, and stakeholders. 

The backend AI models analyze trends, detect 

inefficiencies, and generate predictive insights to 

improve decision-making. By leveraging cloud 

integration, the dashboard enables remote access and 

multi-user collaboration, further enhancing project 

efficiency. 

 

IV. RESULTS 

 

After putting the dashboard to the test across several 

construction projects, the results spoke for themselves. 

From tracking resources to managing budgets and 

keeping sites safe, the system brought noticeable 

improvements to how everything was run. Here’s how 

it made a real difference: 

 

1. Smarter Use of Equipment and Workers:  

With IoT sensors keeping a constant eye on 

machinery and manpower, managers finally had a 

clear view of what was being used—and what was 

just sitting idle. This meant equipment could be 

reassigned faster, cutting down on 20% of machine 

downtime. Workers got tasks that matched their 

skills and availability, helping everything run more 

smoothly and reducing wasted time. Just knowing 

where things were and what was happening in real 

time made a huge difference in staying on track. 

 

2. Better Control Over Budgets: Thanks to built-in 

tools for tracking spending, managers could spot 

when actual costs were starting to drift from 

projections—and fix it before it became a problem. 

The system’s budget feature automatically flagged 

discrepancies, helping avoid overspending. Plus, by 

cutting down on manual data entry, it made the 
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entire financial side of the project more accurate 

and less prone to human error. 

 

3. Safer Work Environments: With AI constantly 

watching for warning signs and IoT sensors 

tracking site conditions, potential safety hazards 

didn’t go unnoticed. The dashboard helped cut 

workplace accidents by 15%, as teams were alerted 

early and could take action before issues escalated. 

By making safety proactive rather than reactive, 

workers felt more secure, and projects stayed on 

track without disruptions caused by injuries or 

violations. 

 

4. Easier Task and Workflow Management: 

Managing daily tasks became less of a headache. 

Users could quickly add, update, or track work 

through a simple interface, keeping things moving 

forward. The dashboard highlighted delays and 

bottlenecks early, so teams could fix problems 

before they caused major setbacks. It also gave a 

bird’s-eye view of who was doing what and when, 

making sure no one was left in the dark. 

 

5. Decisions Based on Real Data, Not Guesswork: 

With real-time data available and the option to 

download detailed Excel reports, managers could 

dig into the numbers and understand trends over 

time. The dashboard’s AI tools didn’t just show 

what was happening—they predicted what might go 

wrong. This allowed project leads to act before 

problems occurred, improving planning for future 

projects as well. 

 

6. User-Friendly and Adaptable: Feedback from 

those using the dashboard on the ground—

engineers, managers, and site staff—was 

overwhelmingly positive. They found the live 

updates and simple interface made their jobs easier, 

reducing the need for constant site checks and 

manual logs. Whether it was a small building 

project or a large-scale infrastructure job, the 

dashboard flexed to fit the needs of each one. It 

could easily be tweaked to match the size and scope 

of any construction effort. 

 

7. Bringing Teams Closer Together: One of the 

standout wins was how the dashboard brought 

everyone onto the same page. Project updates, task 

statuses, and reports were all in one place, so there 

were fewer delays due to miscommunication. 

Stakeholders could stay informed without needing 

endless meetings, making collaboration smoother 

and decisions faster. 

 

8. Built for the Future: Designed to grow with the 

industry, the dashboard can handle large amounts of 

data and manage multiple projects at once. Looking 

ahead, features like blockchain for secure record-

keeping and mobile apps for field workers are on 

the roadmap. And because of its modular build, new 

tools—like AI-powered planning or automatic risk 

alerts—can be added without overhauling the whole 

system. 

  

In the end, the dashboard proved to be more than just a 

tech upgrade—it became a smarter way to run 

construction projects. By tapping into the power of IoT 

and AI, it helped teams work more efficiently, stay on 

budget, keep sites safe, and communicate better. As 

digital tools keep advancing, systems like this one are 

set to play a key role in reshaping how the construction 

world works—making it faster, safer, and more 

connected than ever before. 

 

V. CONCLUSION 

The journey of building this real-time monitoring 

dashboard has shown just how much technology can 

reshape the way construction projects are run. By 

tapping into the power of IoT devices and AI tools, 

we’ve taken meaningful steps toward solving some of 

the industry's biggest pain points—whether it’s 

managing resources better, staying on budget, keeping 

workers safe, or just getting things done more 

efficiently. 

Being able to track equipment and manpower in real-

time has turned out to be a game-changer. Project 

managers no longer have to rely on outdated reports or 

guesswork. Instead, they can see exactly what’s 

happening on-site and act fast—whether it's moving 

equipment where it's needed or making sure workers are 

assigned to the right tasks. This kind of visibility helps 

cut down delays and keeps the project moving 

smoothly. 

Budgeting, often one of the most stressful parts of any 

project, has also become far easier to manage. With 

clear financial insights and automated tools to monitor 

spending, managers can catch issues early and make 
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smarter decisions—keeping projects financially healthy 

without all the manual work. 

Safety, which is always a top concern on construction 

sites, has also seen real improvement. Thanks to AI that 

spots hazards early and sensors that track site 

conditions, the number of incidents has gone down 

noticeably. Knowing that the system has their back 

gives workers more confidence, which helps everyone 

stay focused and productive. 

What’s also exciting is how this dashboard has helped 

people work better together. Instead of juggling 

spreadsheets, texts, and endless site meetings, teams 

now have one place to see what’s going on. Whether 

you’re a supervisor on the ground or an engineer 

working remotely, the data is always there—clear, 

updated, and ready to act on. 

One of the most promising parts of this system is how 

flexible it is. It’s just as useful on a small site as it is on 

a major infrastructure build, and it’s ready to grow as 

the industry does. With future upgrades like blockchain 

for secure data, mobile access for field workers, and 

even smarter AI to predict and prevent issues before 

they happen, the possibilities are endless. 

In the big picture, this dashboard isn’t just a new tool—

it’s a sign of where construction is headed. We’re seeing 

the early stages of a digital shift that will make building 

safer, faster, and more cost-effective. By continuing to 

innovate and bring tech and construction closer 

together, we can create smarter job sites and more 

sustainable projects. 

At the heart of it, this research shows one clear message: 

when technology and construction work hand-in-hand, 

everyone benefits. From workers to project managers to 

clients, the future looks more connected, efficient, and 

ready to take on challenges in ways we never could 

before. 

The construction sector stands to benefit immensely 

from the continued adoption of real-time monitoring 

systems, fostering an era of improved productivity and 

accountability. Moving forward, further collaboration 

between industry leaders and technology experts will be 

essential to refining and expanding these digital 

solutions. 
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