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Abstract.  
 
This paper reviews recent work in the improvement of QMS by deploying different 

modern technologies like IoT, AI, and WSN. These queue management systems range 

from physical queues to sophisticated digital ones that can handle optimality of time spent 

waiting, enhancement of customer experience, and efficiency of services in various sectors 

like healthcare, banking, and public services. Further, this review examines several 

technological approaches applied in QMS, involving RFID-based tracking, computer 

vision integration, cloud-based solutions, and AI-based predictive models. The paper 

outlines the challenges faced in queue management, including congestion control, real-

time monitoring, and adaptive routing algorithms. Further, the impact of QMS on service 

quality, customer satisfaction, and operational efficiency is also presented. Finally, this 

review concludes with future research directions and potential improvements in queue 

management systems, with an emphasis on the integration of emerging technologies into 

more intelligent and responsive queue solutions. 

Keywords. Queue Management System, IoT, RFID, Computer Vision, Cloud Computing, 
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1. INTRODUCTION 

"Queue management" is an important part of service delivery systems in different 

industries such as healthcare, banking, retail, and government. The conventional system of 

queue management results in customer discontent, inefficient allocation of resources, and 

operational delays. With the emergence of technology, "queue management" has 

undergone a dramatic change from a traditional waiting line to an advanced digital system 

focusing on efficient service delivery with better customer satisfaction [1, 2]. 

Current Queue Management Systems (QMS) employ technology such as Internet of 

Things (IoT), Artificial Intelligence, Computer Vision, and Cloud Computing to provide 

smarter solutions for minimizing waiting time and increasing service effectiveness. QMS 

finds widespread application in healthcare because patient service can have a direct impact 

influence both service quality and outcomes for individual patients [3], [4]. The 
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combination of RFID technology with computer vision, as exemplified in Paraiso et al., 

facilitates real-time tracking and dynamic routing of customers in order to improve 

queueing efficiency and alleviate waiting times [1]. 

2.   TECHNOLOGICAL  FOUNDATIONS OF QUEUE MANAGEMENT SYSTEMS 

 

 

 

Figure 2.1. Typical Architecture of a Modern Queue Management System 

The QMS is highly advanced today as compared to the original walk-in line waiting 

process. Queue Management Systems are technologically advanced and employ many 

technological features.We will categorize the technology-oriented QMS into the following 

seven categories: IoT-featured QMS, RFID technology utilization, computer vision usage, 

cloud computing solutions, and artificial intelligence solutions. 

IoT-based QMS utilize sensor networks and connected devices to track queue status in 

real-time. These systems usually utilize wireless sensor networks (WSN) to find out how 

customers are moving, and how long queues are, so that service resources can be 

dynamically recalibrated [1], [6]. In addition, the interoperability provided by the MQTT 

(Message Queueing Telemetry Transport) protocol allows system parts to communicate 

easily, allowing for reliable data transmission and processing [1]. IoT solutions have 

shown major improvements in the efficiency of queues, and they have been more 

successful in healthcare when seen through the lens of effective patient flow management 

[6]. 

 

3. METHODOLOGIES 

Queue management systems use various strategies and approaches to allow the provision 

of service delivery and enhanced customer experience. Broadly these can be categorized 

into the following approaches: traditional queue management; technology based queue 

management and other hybrids, which may incorporate elements from multiple strategies. 
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1.1. A. Traditional Queue Management Techniques 

Standard queue management methods mainly use physical organization of queues and 

basic scheduling rules. Standard queue management systems such as first-come-first-

served (FCFS) systems, priority-based queuing systems, and similar multi-server queue 

systems use simple queue bay design. While these approaches are straightforward to 

employ, traditional queue management concepts have limited capability of operational 

efficiency and customer satisfaction when facing dynamic flows of customers and variable 

service times [3], [9]. 

Queueing theory has established a rigorous mathematical underpinning for the analysis and 

optimization of traditional queue systems. They find their application in modeling queue 

systems and optimizing resource usage, such as M/M/1-a single server and M/M/c-a 

multiserver. However, all of these theoretical models are based on simplifying assumptions 

that cannot hold in real-world scenarios and hence limit their effectiveness in practice. 

1.2. B. Technology-Enabled Queue Solutions 

Recent developments in technology have enabled increasingly sophisticated ways of 

managing queues. As described by Paraiso et al., RFID-based systems make use of a 

dynamic source routing algorithm that assists in guiding customers through queues and 

hence reduces waiting time [1]. In an RFID-based queue management system, RFID 

tracking is integrated with computer vision for queue monitoring and management. 

The second most important technological advantage comes from cloud-based queue 

management systems. A cloud-based system, such as AQyu, offers generic queue 

management with functionality through mobile applications, Web applications, and the 

ability for customers to join a queue remotely and get real-time status updates according to. 

REST APIs generally integrate the systems in cloud queue management platforms and 

utilize a cloud database for storing data that can be scaled. 

1.3. Mobile queuing is becoming common, especially in healthcare contexts. With a 

mobile application, the patients can take a place in queues from any other location by 

being informed of wait times and notifications that they are about to reach the front. This 

approach reduces the time spent physically queuing and enhances patient satisfaction 

significantly. 

1.4. C. AI-Powered Queue Optimization 

New technologies enabled by artificial intelligence are providing sophisticated options for 

queue management. Machine learning algorithms are now able to model queue lengths and 

waiting times based on historical patterns, alongside real-time data [5]. Predictive models 

can be used to allocate resources through recognizing variances in demand requiring 

change in service capacity. 

Reinforcement learning has also been used in queue management issues where systems 

can continually learn optimal routing policies that consider the ongoing interaction with 

the service environment [7]. These adaptive systems are dynamic and perform optimally 

based on contingent feedback. 
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