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Abstract: 

Project scheduling is one of the key activities in project management that has been practiced with 

deterministic models and people's knowledge. In the wake of the introduction of AI technologies, there 

are possibilities for improving scheduling precision, speed, and flexibility. This paper focuses on using AI 

tools in scheduling in different industries for projects. It looks into AI's current scheduling status, identifies 

the techniques used, and assesses their effectiveness in the projects. The benefits include improved 

resource allocation, better risk identification and evaluation, and better time estimation. Besides, the 

methods suffer drawbacks, such as data quality, integration, and organizational culture change. This 

analysis gives project managers a clear understanding of how the application of AI in scheduling can help 

solve the issues arising from the complexity and volatility of the environments in which projects are being 

implemented today. 
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Introduction 

Scheduling has remained one of the most crucial activities in managing projects since it involves time, 

resources, dependencies, and other aspects expected of the project. Although the Critical Path Method 

(CPM) and other predecessors, such as the Program Evaluation and Review Technique (PERT), have 

provided structures for scheduling, these advancements and the increasing project complexities do not 

allow for it [9]. That is why there is always the possibility to compensate for such deficiencies using new 

technologies and knowledge that is obtained from the progress of artificial intelligence, for example, in 

the field of data analysis and data management, as well as in the field of pattern recognition, prediction, 

and optimization methods. Project scheduling is an area that can be significantly affected by AI tools and 

can change from fully deterministic and based on the expert's input to more flexible, data-driven, and able 

to handle complexity [2]. It significantly impacts the result of projects, the working teams, and the 

competitive position of an organization. This paper, therefore, aims to discuss the use of AI in project 

scheduling, what is possible and not possible at the current stage, and how the use of AI is expected to 

transform project management. 

 

Literature Review 

Artificial intelligence has today been integrated into project management, and scheduling is one of the 

most common applications of AI. Other research has also been done on using AI in supply chain project 

management, where machine learning algorithms are used to improve the demand forecast and the 

allocation of resources in the project timelines [1]. These improvements are particularly relevant in supply 

chain networks where change is, more often than not, rendering the conventional scheduling methods 

unhelpful. The literature review on the use of AI in project management showed that scheduling is one of 

the most critical areas of application of AI techniques [2]. The review revealed how constant neural 

networks can be applied in estimating the duration of a project, genetic algorithms in the optimization of 

resources, and natural language processing in extracting the scheduling constraints from project 

documentation. These applications demonstrate that AI can solve other scheduling problems that 

conventional techniques cannot. 
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AI has been integrated into all the stages of a construction project in the construction industry. Still, 

scheduling has been a construction industry focus due to its sensitivity and impact on project outcomes 

[3]. It has been found that machine learning can predict activity durations from past project data and 

evaluate risk factors for schedule and resource allocation in integrated projects. They assist in controlling 

schedule overruns, which have been realized to be a significant problem in construction projects. One of 

the areas of digital transformation is the integration of AI in project management, which has improved 

scheduling. Some of the technologies that have been reviewed in the research include how they make 

scheduling an ongoing process that can change with a particular environment or any other condition. This 

change is a revolution in creating, tracking, and modifying schedules in a very significant manner. 

Risk assessment in project scheduling has been enhanced by applying AI techniques in modeling risks and 

other aspects of a project [5]. Research has indicated that it is possible to use machine learning methods 

to analyze historical data of projects to identify threats to their schedules and the impact of these threats 

more efficiently than traditional risk assessment approaches. This capability is functional in projects with 

several risks linked in one way or another. Neural networks have been especially discussed regarding their 

application in construction management and scheduling activities [6]. For this reason, their advantages in 

terms of activity duration forecasting, resource usage, and changes in the critical path can be deducted 

from previous project data. They also employ neural networks where the scheduling algorithms cannot 

recognize non-linear relationships. 

 

Problem Statement 

Despite improving project management frameworks and techniques, conventional scheduling methods 

remain problematic in current project contexts. These are the inability to handle large volumes of data 

about projects, difficulties in adjusting schedules due to changes in a project environment, imprecise 

estimates of duration that are based on human assessment, poor allocation of resources across several 

projects, and inability to identify and quantify complex risk patterns that affect schedules [2]. Furthermore, 

conventional scheduling techniques do not consider the sequence of activities involved in projects that are 

more than mere finishing-to-start relationships [9]. These limitations lead to schedules that are very soon 

outdated, need constant updates and adjustments, and, in any case, are not very helpful for the actual 

management of the project. This is especially true in large construction, software development, and 

research and development projects, where conventional planning has been linked with constant time and 

cost overruns [3]. There is a need for more flexible, self-scheduling techniques to deal with the above 

challenges and enhance project reliability and efficiency. 

 

Solution 

Genetic algorithms and simulated annealing produce resource-loaded schedules that provide the best 

solution to all the constraints [8]. They can work on multiple objectives simultaneously; for example, they 

can work on minimizing the duration of the schedule, optimizing the use of resources, and minimizing the 

cost, which cannot be easily done by manual scheduling. Neural networks reveal the complex and non-

linear interactions between the project variables that influence scheduling so the probability of schedule 

risk and contingency can be better assessed [5]. The use of agents in project scheduling offers a continuous 

schedule update and management since the agents can introduce changes to the schedule in light of 

changes in project circumstances and ensure that all project team members are aware of the changes [4]. 

This capability takes scheduling from a process that is done at some point just to make a schedule relevant 

for a specific period to a process that keeps the schedule relevant throughout the execution of the project. 

It has been shown that cloud-based AI platforms can help schedule the tasks of the distributed teams, 

taking into account the time zones and workloads of the participants [8]. 
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Uses 

In software development projects, AI scheduling tools work with development tools and project 

management tools to update the schedule based on the actual coding, new technical challenges, and new 

requirements [4]. It helps automate the process of extracting scheduling information from user stories, 

technical details, and communication between development teams, thus minimizing the need for manual 

updates for schedule consistency in agile development. AI is based on the analysis of developers' 

productivity patterns and the complexity of code to offer more accurate estimates for the sprint. In 

manufacturing and new product development, AI scheduling systems can determine the best sequence and 

resources needed in the manufacturing process, considering the supply chain, the maintenance of 

equipment, and quality control [1]. Through the use of machine learning algorithms, it is possible to 

forecast the effects of changes in design on the schedule of a project, thereby making the process of 

development of products more effective. It is used to identify schedule conflicts involving engineering, 

procurement, and manufacturing activities so that they can be resolved early. In high-uncertainty R&D 

projects, the AI systems create stochastic schedules that consider variability resulting from experimental 

activities [5]. These go beyond the fundamental PERT analysis to offer even more refined probability 

distributions for project completion.  

 

Impact 

From the literature analysis on the application of AI tools in scheduling projects, it is clear that the use of 

AI has a positive impact on project and organizational performance. According to the quantitative analysis, 

the projects that utilize AI-based scheduling may have an 18-25% better schedule than the traditional 

scheduling methods [3]. This is because of the improved estimate of the time required for the completion 

of the project, an early indication of the time that may be lost, and the better allocation of resources. In 

addition, organizations can also reduce the scheduling effort by 15-30% because the AI will automatically 

update the schedule, and the time required to compute the schedule is very time-consuming [4]. In the 

accounts of general resource utilization, it has been noted that using AI in scheduling has improved the 

overall results by 10-20% [8]. These are better resource management and allocation of resources in the 

right activities, improved resource utilization, and improved coordination of work in resource-constrained 

environments. Improving these parameters has financial implications; it has been established that the 

return on investment ratios vary between 3:1 and 5:1 in AI scheduling [7]. Apart from the quantitative 

benefits, there are qualitative benefits such as enhanced stakeholder confidence in schedules, reduced 

stress to the team due to unrealistic schedules, improved schedule assessment of the change, and enhanced 

decision-making concerning the schedule compromises [2]. Other authors agree with this by stating that 

with AI scheduling tools, one can do more of what-if analysis and planning for various eventualities than 

could be done with traditional methods [5]. 

 

Conclusion 

AI tools are a new way of scheduling projects with many advantages over the traditional approach to the 

problem. With the help of machine learning, optimization algorithms, natural language processing, etc., 

organizations can create better, more flexible, and effective schedules that will help to enhance the results 

of projects. The applications cover many industries and types of projects, making them most useful in 

difficult, risky, and resource-limited situations for conventional scheduling methods. This paper proves 

that AI scheduling tools offer significant advantages of increased duration accuracy, better resource 

utilization, improved risk evaluation, decreased manual work, and adaptability to alterations. These 

advantages lead to better schedule performance, resource management, and project success rates. Still, 

data quality, integration, change management, and the right governance structures must be considered to 

achieve it. 
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