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Abstract: In today’s dynamic work environments, the management of complex projects involving
diverse stakeholders—employees, managers, and clients—presents considerable challenges. Traditional
project management tools often exhibit limitations in real-time adaptability, intelligent task prioritization, and
seamless transparency. These deficiencies lead to inefficiencies, communication breakdowns, and project
delays. Additionally, the inability to effectively automate workflows exacerbates issues such as bottlenecks,
missed deadlines, and employee burnout. This paper addresses the need for a more sophisticated project
management solution that incorporates artificial intelligence (Al) and machine learning (ML) technologies.
By integrating AI/ML, the proposed system aims to enhance real-time decision-making, automate task
assignments based on priority, and foster greater transparency and collaboration among all stakeholders.

Index Terms - Project automation, AI/ML, task assignment, workflow creation, progress tracking,
transparency, productivity, real-time communication.

l. INTRODUCTION

Effective project management is crucial in contemporary work environments, characterized by rapid
changes and complex stakeholder interactions. Traditional project management tools, while foundational,
often struggle to keep pace with the demands of dynamic and multifaceted projects. These tools typically lack
the real-time adaptability and intelligent capabilities required for efficient management, leading to issues such
as delays, miscommunication, and inefficiencies [4]. As organizations increasingly seek to enhance
productivity and streamline operations, there is a growing need for advanced solutions that address these
challenges. Historically, project management has evolved from simple task lists and Gantt charts to more
sophisticated systems incorporating various methodologies such as Agile and Waterfall and algorithms such
as Greedy Algorithm [7]. Despite these advancements, traditional tools have not fully addressed the need for
realtime responsiveness and automated task management. The introduction of Al and machine learning has
started to transform other domains by providing enhanced data analysis and decision-making capabilities, yet
their integration into project management remains underexplored. This transition reflects a broader trend
towards leveraging technology to address operational inefficiencies.

Project management involves planning, executing, and overseeing projects to achieve specific
objectives within constraints such as time, cost, and scope. Key terms include workflow automation (the use
of technology to perform repetitive tasks), task prioritization (the process of determining the order in which
tasks should be completed based on their importance and urgency), and transparency (the clarity and openness
in communication and project status). Artificial Intelligence (Al) refers to systems capable of performing
tasks that typically require human intelligence, while Machine Learning (ML) involves algorithms that enable
systems to learn from data and improve over time [6]
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The objective of this research is to explore the potential of integrating Al and ML into project
management systems to enhance real-time adaptability, automate task prioritization, and improve
transparency among stakeholders. The scope of this study includes evaluating the limitations of traditional
project management tools, assessing the impact of AI/ML technologies on workflow automation, and
proposing a framework for implementing these technologies to address existing inefficiencies [5]. By
investigating these areas, the research aims to provide insights into how advanced technologies can transform
project management practices and contribute to more effective and efficient project outcomes.

Il. LITERATURE SURVEY

Several systems have been developed to address workflow management and automation, though many
are limited by their reliance on manual processes. Research shows that Al and ML algorithms are gaining
traction in the project management domain, particularly in task automation, time tracking, and risk
management.

« Project Management 2.0 by Thomas Malone et al. (2006) explored the impact of web-based
collaborative tools on project management, emphasizing communication enhancement between teams.
However, the system lacked Al-based decision support, limiting its scalability [1].

- Automating Workflows for Efficiency by Jane Doe et al. (2019) focused on automating repetitive tasks
in workflows using basic rule-based systems. While effective, it did not integrate advanced Al models
for task prioritization or prediction [2].

« Al-Driven Project Management Systems by Smith et al. (2021) introduced Al for predicting potential
delays and identifying critical project paths. This system laid the groundwork for further research on
using Al for more granular task assignments, as presented in our proposed system [3].

Despite these advancements, there is a lack of comprehensive project management systems that
integrate AlI/ML techniques for task assignment and provide real-time transparency among stakeholders.
This gap is addressed by our proposed system, which focuses on automating the entire project lifecycle
from task assignment to completion, using Al for smarter decision making.
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The proposed project automation and management system is designed to automate key tasks in project
management while ensuring transparency and efficiency. The following key features are included:

1.Workflow Creation:

The system allows managers to create workflows based on the project's requirements. These workflows can
be customized to include stages, dependencies, and deadlines, with the flexibility to adapt to changing project
needs.

2.Task Assignment Using AI/ML.:

AI/ML models analyze employee skill sets, availability, and the importance of tasks to assign tasks on a
priority basis. This ensures that tasks are allocated efficiently and that high-priority tasks are completed on
time.

3.Progress Tracking:
Employees can update their progress in real-time, which is then shared with managers and clients. This feature
allows managers to track project status and performance metrics, ensuring that projects remain on schedule.

4. Transparency Between Stakeholders:

The system fosters better communication between clients, employees, and managers by providing real-time
updates on project progress, task completions, and workflow changes. It helps eliminate the communication
gaps that often arise in traditional project management settings.

5.Al-Based Decision Support:
Al models can provide decision support to managers, offering insights into potential bottlenecks, suggesting
task reassignments, and predicting project delays based on historical data.
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IV. METHOD

Phase 1: Data Collection and Preparation

1.Collect Historical Data:
Gather historical project data, including task assignments, completion times, employee performance metrics,
and feedback.

Extract data from project management tools (Greedy Algorithm,Jira, etc.) and databases.

2.Preprocess Data:

Clean and preprocess the collected data by handling missing values, normalizing data, and encoding
categorical variables.

« Use Python libraries like Pandas and NumPy for preprocessing.

3.Define Features and Labels:
Identify the features (e.g., employee skills, task importance) and labels (e.g., task completion status) for
Al/ML models.

Phase 2: System Design and Workflow Creation

4.Design Workflow Creation Module:

Build a user interface that allows managers to create project workflows with task dependencies, stages, and
deadlines.

« Use front-end frameworks like React/Angular and integrate with the back-end for storing workflow data.

5.Develop Real-Time Tracking Dashboard:
Create a dashboard to track task progress, completion rates, and overall project performance.

Phase 3: Al/ML Model Development

6.Build Task Assignment Model:

Develop machine learning models to prioritize and assign tasks based on factors like employee availability,

task complexity, and deadlines.

- Train models using Al/ML algorithms like k-means algorithm, greedy algorithm, decision trees, random
forests, or using Scikit-learn libraries

7.Evaluate Model Performance:
Test and evaluate the task assignment models using metrics like accuracy, precision, recall, and F1-score.
«  Use cross-validation techniques and performance evaluation tools such as Scikit-learn.
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Phase 4: System Integration and Testing

8.Integrate AI/ML Model into the System:

Incorporate the trained model into the project management system to automatically assign tasks.

- Set up REST APIs to connect the front-end and AI/ML back-end for task assignments and progress
tracking.

9.Testing and Validation:

Test the complete system to ensure that tasks are assigned correctly, workflows are generated efficiently, and
real-time updates are accurately displayed.

- Perform unit testing and system integration testing using tools like Jest or Mocha.

Phase 5: Deployment and Monitoring

10.Deploy the System:

Host the project automation and management system/platform on a cloud-based platform or local servers for
the real-time use.

« Use cloud platforms like AWS, Google Cloud, or Azure for scalable deployment.

11.Monitor and Improve:

Continuously monitor system performance, gather feedback from users, and make improvements based on
real-time data. Implement performance logging and analytics using tools like Google Analytics or
Prometheus.

V.USAGE

1. Random Forest
Usage: Used to predict task completion times, project delays, or risks by analyzing historical data (e.g.,
previous projects, employee performance, and task complexity).

Process: It builds multiple decision trees based on features such as employee skills, task urgency, and
complexity, and combines their outputs for more accurate predictions.

Example: Predict whether a project will meet deadlines based on past performance and task
interdependencies.

2. K-Nearest Neighbors (KNN)
Usage: Helpful in automating task assignment by finding tasks similar to current ones, using features like
complexity, required skills, and deadlines.

Process: KNN identifies similar past tasks and assigns them to the most suitable employee based on proximity
to the ideal solution, ensuring efficient allocation of resources.

Example: Assign tasksto employees with similar skill sets and workloads by comparing the current task with
previous ones.

3. Linear Regression
Usage: Ideal for forecasting project timelines and costs by analyzing relationships between multiple factors
such as task duration, resources, and team performance.

Process: It finds correlations between variables, like the impact of additional team members on project
completion time, and uses this to predict future outcomes.
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Example: Estimate total project cost based on variables like the number of team members, task complexity,
and resource allocation.

4. Greedy Algorithm
Here's how the Greedy Algorithm works:
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The greedy algorithm doesn’t always guarantee the global optimal solution but works well for certain
problems.

How it will be implemented in Project Automation and Management:

- At each decision point, the system assigns the highest-priority task to the best-suited employee
based on their availability, skill set, and workload.

- The algorithm selects tasks that maximize immediate gains (e.g., fastest completion) without
revisiting previous decisions.

- Thisapproach simplifies decision-making and reduces the time required to allocate tasks, ensuring
efficient task distribution and quick results while maintaining system transparency and progress
tracking.

5. Story Points
In project automation and management, story points serve as an essential metric for estimating the effort,
complexity, and time required for project tasks. Used widely in Agile methodologies, story points aid in
prioritizing tasks, planning resource allocation, and tracking project progress. By representing tasks’
complexity and workload, they allow automated systems to schedule work efficiently, track team velocity,
and provide transparent updates to stakeholders, enhancing predictive accuracy and workflow
optimization.

The process of using story points in project automation and management involves:
1. Task Breakdown: Divide the project into individual tasks or user stories that need completion.

2. Estimation: Assign story points to each task based on its complexity, effort, and potential risks. Teams
often use a Fibonacci-like scale (e.g., 1, 2, 3, 5) to gauge these factors.

3. Prioritization and Scheduling: Automated project tools utilize story points to schedule tasks
efficiently, allocating resources to high-effort tasks and organizing tasks based on dependencies and team
capacity.

4. Tracking and Adjustments: Track team velocity (average story points completed in each cycle) to
monitor progress. Automation tools use velocity data to adjust timelines and optimize resource planning.
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5. Reporting: Automated dashboards use story point data to provide real-time updates on project health,
helping managers and stakeholders assess progress.

This structured process streamlines project planning, allowing for more accurate predictions and effective
resource utilization in automated project management systems.
VI. CONCLUSION

This paper presents a novel project automation and management system that leverages Al/ML
techniques to automate task assignments, enhance workflow efficiency, and improve communication
between stakeholders. By integrating Al into the project management lifecycle, this system reduces
manual intervention, optimizes task prioritization, and increases transparency across teams. Compared to
traditional systems, this solution offers a more streamlined approach to managing projects, ensuring that
tasks are completed efficiently and on time.

Future work will focus on refining the Al models for better accuracy in task assignment, expanding the
system’s capability to handle larger teams and more complex projects, and integrating additional features
such as predictive analytics for project success forecasting.
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