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Abstract 

The automobile industry has realized the importance of Intelligent Decision Support Systems (IDSS) to 

improve production planning and control on assembly lines. In the context of automobile 

manufacturing, this review paper examines the most recent developments, methodology, and 

applications of IDSS. Key trends, obstacles, and possibilities are discovered through an in-depth 

examination of the literature. Examining real-world case studies and success stories, the integration of 

artificial intelligence (AI) and machine learning (ML) approaches in IDSS is studied. In addition, the 

study discusses current difficulties and suggests solutions. This review intends to steer future research 

and development in IDSS for automotive assembly lines, emphasizing its potential to increase 

productivity and efficiency in the sector. It does this by outlining future directions and emerging trends. 
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INTRODUCTION 

Due to technical improvements, consumer demands, and international competitiveness, the 
automotive sector has been undergoing tremendous advancements and changes. The assembly line, 
where diverse components come together to make a finished product, is one important part of the 
automotive production process. To ensure smooth operations, lower costs, maximize resource 
utilization, and uphold high standards, effective production planning and management are crucial. But 
the complexity of modern assembly lines is frequently too much for conventional methods of production 
planning and control to handle. Intelligent Decision Support Systems (IDSS), which may be created 
using cutting-edge technologies like artificial intelligence (AI), machine learning (ML), and data 
analytics, are becoming more and more popular as solutions to these problems. Real-time insights, 
predictive capacities, and decision support offered by these technologies can boost productivity and 
competitiveness in the automobile sector. The automotive assembly line is a highly complicated and 
dynamic process that involves a few interrelated activities, extensive logistics, and various production 
demands. Traditional approaches to production planning and management, which rely on fixed 
schedules and human analysis, may lead to inefficient resource allocation, more downtime, excess 

inventory, and production delays. Additionally, 
unanticipated failures and maintenance concerns 
can further stymie the workflow, resulting in lower 
productivity and higher operating expenses. To 
overcome these obstacles and improve the 
effectiveness and responsiveness of the production 
planning and control procedures in an automotive 
assembly line, an intelligent decision support 
system is required. To reduce disruptions and 
improve overall performance, the system should be 
able to analyze massive volumes of data, foresee 
future problems, optimize scheduling, and support 
real-time decision-making [1]. 
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Objectives 

The following are the main goals of this study paper: 

• To create an IDSS-PPC (Intelligent Decision Support System for Production Planning and 

Control) that is specifically suited to the needs of the car assembly line. 

• To research and incorporate cutting-edge AI, ML, and data analytics methods to improve the 

IDSS-PPC's decision-making skills. 

• To create a comprehensive architecture that supports decision assistance, real-time monitoring, 

and seamless data integration within the context of an automotive assembly line. 

• To use a case study in a real automotive production facility to show the proposed IDSS-PPC's 

practical application and effectiveness. 

 

LITERATURE REVIEW 

To accomplish efficient production while fulfilling quality and delivery goals, production planning 

and control are essential procedures used in automotive assembly lines. These procedures optimize the 

flow of materials, resources, and tasks. Demand forecasting, capacity planning, production scheduling, 

sequencing, inventory management, and resource allocation are just a few of the stages that these 

systems go through. Traditional methods for production planning and control in the automotive sector 

frequently rely on predetermined schedules, historical data analysis, and manual processes, which may 

lack the adaptability and flexibility needed to handle changing production situations. The planning and 

control responsibilities are difficult due to the complexity of automotive assembly lines, which include 

several workstations, production units, and suppliers. Recent technological advancements, notably in 

the areas of AI, ML, and data analytics, have created new opportunities for altering production planning 

and control using Intelligent Decision Support Systems [2–4]. 

 

The automobile industry's traditional techniques to production planning and control sometimes have 

trouble incorporating external influences, handling real-time data, and efficiently adjusting to 

unforeseen developments. Fixed timetables and manual decision-making may lead to less efficient use 

of resources, longer lead times, and more expensive production. However, compared to conventional 

approaches, intelligent decision support systems have many advantages. These systems use AI and ML 

algorithms to analyze enormous volumes of data, spot patterns, and generate predictions and 

suggestions based on the analysis. The IDSS can dynamically modify production schedules, distribute 

resources effectively, forecast maintenance requirements, and react to changes in demand or supply 

chain interruptions by utilizing real-time data, sensor inputs, and historical performance [5–7]. 

 

METHODOLOGY 

Data Collection and Preprocessing 

Collecting pertinent data from multiple sources on the automotive assembly line is the first stage in 

creating the Intelligent Decision Support System for Production Planning and Control (IDSS-PPC). 

This information could consist of past production records, current sensor data, supplier details, demand 

projections, maintenance records, and stock levels. Additionally, outside data sources like market 

trends, weather forecasts, and data on transportation may be considered. Preprocessing data is essential 

for ensuring data uniformity and quality. To eliminate noise, handle missing numbers, and standardize 

the data format, it requires cleaning, transforming, and normalizing the data. Additionally, data 

integration will be carried out to combine data from many sources and build a single database  

for analysis. 

 

Artificial Intelligence Techniques for Decision Support 

The IDSS-PPC will use a variety of artificial intelligence techniques to improve decision-making 

abilities. These methods consist of:  

• Machine Learning Algorithms: To evaluate historical production data and discover patterns, 

machine learning algorithms like supervised learning, unsupervised learning, and reinforcement 

learning will be used. While unsupervised learning can be used to find hidden patterns and 
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abnormalities in the data, supervised learning algorithms can be utilized for tasks like forecasting 

demand [8]. 

• Neural Networks: Deep learning models of neural networks will be used for challenging pattern 

recognition tasks. Recurrent Neural Networks (RNNs) can handle sequential data for predictive 

maintenance, whereas Convolutional Neural Networks (CNNs) may process picture data from 

the assembly line to identify flaws (Figure 1). 

• IDSS-PPC Integration in the Automotive Assembly Line: Its practical applicability depends on 

the IDSS-PPC's successful integration into the car assembly process. To facilitate simple 

interaction with current production planning and control systems, the system will be developed 

in a modular and scalable manner. Through IoT-enabled sensors and communication protocols, 

real-time monitoring and data exchange will be implemented, guaranteeing that the IDSS-PPC 

receives the most recent data from various areas of the assembly line. The workflow will 

incorporate the decision support components, which will give production managers and operators 

pertinent advice and insights. 

 

 
Figure 1. Market analysis. 

 

In addition, the IDSS-PPC will be created with user-friendly interfaces, clear visualizations, and other 

design elements to aid the production team in making smart decisions. The system will undergo routine 

updates and maintenance processes to guarantee its dependability and accuracy. 

 

IMPLEMENTATION 

Environment and Data Sources for Testing 

An actual automotive assembly line will be used as the testing environment for the Intelligent 

Decision Support System for Production Planning and Control (IDSS-PPC) implementation and study. 

The manufacturing structure on the assembly line should be typical, with many workstations, 

production units, and related operations. Together with an automaker ready to take part in the project, 

a suitable manufacturing location will be selected [9]. 

 

The following data sources will be used for the IDSS-PPC implementation: 

• Production rates, cycle times, and downtime logs are all included in historical production data, 

which is a record of previous production runs. 

• Real-time sensor data: Information gathered by IoT-enabled sensors strategically positioned 

along the production process to measure variables like machine performance, temperature, and 

vibration. 

• Data on client wants, sales projections, and market trends comprise the term "demand and sales 

data. “Data on inventory stock levels and replenishment rates are provided by inventory levels. 
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• Information on the suppliers, including information on lead times, delivery schedules, and quality 

indicators. 

 

Performance Measurement and Criteria 

The metrics and evaluation criteria listed below will be used to gauge how well the IDSS-PPC is 

performing: 

• Manufacturing Efficiency: The effectiveness of the manufacturing process, considering 

throughput, cycle times, and resource use. The amount of downtime that has been reduced 

because of proactive maintenance and efficient scheduling. 

• Inventory Turnover: How effectively inventory is consumed and refilled is determined by the 

number of cycles that occur each year. 

• On-time Delivery: The proportion of orders that arrive on time, indicating how well the system 

can accommodate client demand. 

• Cost reduction: The amount of money saved through efficient resource management and 

inventory control. 

• Predictive maintenance and process optimization lead to a decrease in failure rates and increases 

in product quality [10]. 

 

Advantages of IDSS-PPC Implementation 

There are several important benefits to implementing an Intelligent Decision Support System for 

Production Planning and Control (IDSS-PPC) in an automotive assembly line, including: 

• Improved Decision-Making: The IDSS-PPC employs AI and ML algorithms to evaluate 

enormous volumes of data in real-time and offers production managers and operators data-driven 

insights and suggestions. This promotes quicker and better-informed decision-making, which 

boosts production effectiveness. 

• Optimized Resource Utilization: Using real-time demand and production restrictions, the IDSS-

PPC can optimize the allocation of resources, such as equipment, labor, and inventory. This 

lowers waste, cuts downtime, and improves resource efficiency all around. 

• Predictive Maintenance: The IDSS-PPC can foresee breakdowns and servicing requirements by 

examining sensor information alongside historical performance. 

• Better Production Scheduling: To optimize production scheduling and sequencing, the IDSS-

PPC uses cutting-edge technologies including genetic algorithms and swarm intelligence. This 

results in a more fluid production process, fewer bottlenecks, and higher throughput. 

• Real-Time Assembly Line Monitoring: The IDSS-PPC provides real-time assembly line 

monitoring, enabling production managers to spot and resolve problems as they develop and 

lessen their impact on output. 

• Cost savings: The IDSS-PPC can result in cost savings in production and maintenance through 

resource allocation that is optimized, downtime that is decreased, and better inventory 

management. 

• Ability to Adapt to Changing Conditions: The IDSS-PPC can adapt to changes in demand, 

interruptions in the supply chain, and other dynamic circumstances, ensuring that the 

manufacturing process stays responsive and flexible. 

 

Challenges and Limitations 

Considering the benefits, there are certain difficulties and restrictions when deploying an IDSS-PPC 

in a car assembly line: 

• Integrating data from numerous sources while maintaining its integrity and quality can be 

difficult. It could take a lot of work to integrate data from many systems and formats. 

• Implementing an IDSS-PPC requires an initial investment and integration expenditures for 

purchasing and integrating hardware, software, and expertise. It could be necessary to adjust and 

receive training to integrate the system with current manufacturing procedures. 
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• Knowledge and Training: The proficiency of the staff using and interpreting the IDSS-PPC 
depends on the successful implementation and utilization of the system. It is essential to train the 
employees in how to operate the system properly. 

• System Complexity: The production planning and control process becomes more complex 
because of the integration of AI and ML algorithms. For certain firms, the system may be difficult 
to comprehend and maintain. 

• Data Privacy and Security: When establishing an IDSS-PPC, handling sensitive production data 
and ensuring data privacy and security are crucial considerations. Data must be adequately 
safeguarded against unwanted access and breaches. 

• Limited Predictive Accuracy: Despite sophisticated algorithms, predictive models may not be 
completely correct, and unforeseen events or disruptions might still happen, influencing the 
production process. 

• Resistance to Change: The workforce used to use conventional techniques may be resistant to 
the introduction of a new IDSS-PPC. For an implementation to be successful, getting buy-in and 
support from all stakeholders is crucial. 

 
Despite these difficulties, early planning, working with specialists, and constant development can 

assist get around many restrictions and leverage the advantages of the IDSS-PPC in an automotive 
assembly line. 

 
RESULT AND ANALYSIS 

Based on the established performance measures and evaluation criteria, the case study outcomes will 
be examined. The effects of the IDSS-PPC on cost reduction, quality improvement, inventory turnover, 
on-time delivery, and production efficiency will be measured and compared to the baseline performance 
attained by conventional production planning and control techniques. A qualitative evaluation of the 
system's usability, integration, and decision-support abilities will also be part of the investigation. To 
assess the system's viability and usability, production managers, operators, and other implementation 
stakeholders will be polled. 
 
CONCLUSION 

For automobile manufacturers, the Intelligent Decision Support System for Production Planning and 
Control is a viable way to boost their competitiveness and satisfy the needs of a constantly changing 
sector. The IDSS-PPC is positioned as a crucial enabler for the automotive sector's sustained growth 
and success due to its capacity to utilize data-driven decision-making, maximize resource utilization, 
and adapt to changing conditions. Future research should concentrate on enhancing and extending the 
IDSS-PPC's functionalities, investigating additional AI strategies, and addressing any remaining limits 
as technology develops. With the help of intelligent decision support systems, the automobile sector 
may achieve new heights of productivity, creativity, and efficiency by relentlessly pursuing 
improvements. 
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