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Abstract— Nowadays queues are everywhere. Queue is 

nothing but a line of people wait. People usually waiting for 

long time in different places such as supermarkets, railway 

reservation counters and any other bill payment counters. If 

it is possible to detect the status of queue including waiting 

time and number of people ahead, it will definitely 

advantageous to both users and business. The proposed 

work is presenting a queue status predicting system for 

assisting people in the waiting line and the management. 

The system is having smart phones that are carried by the 

customers, and a remote server which collects the sensor 

values and processes it for finding waiting time information. 

If the QueueSense application is able to recognize queuing 

behavior in different scenarios then it will be useful for our 

daily life. A classifier is built on the smart phone to 

distinguish people who are queuing or nonqueuing. The 

QueueSense application performance can be evaluated using 

the collected information from various real world queuing 

patterns taken within a specific time period. I implemented a 

QueueSense application, using smart phones and a remote 

server. Also, conducted real-world demonstrations in our 

campus. After implementation and evaluation, it is stated 

that this QueueSense application is able to detect status 

information of waiting lines that are common in our daily 

lives. 
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I. INTRODUCTION 

These days’ people are waiting for huge quantity of time in 

various places such as shops or theatres. Distinguishing the 

current state of lining might advantage both clients and the 

owner of enterprise. In this system, we introduce a queuing 

acknowledgment framework to help with a queue 

administration framework. It comprises of customers on cell 

phones that give programmed, vitality proficient, and 

precise lining acknowledgment, and a remote server that 

gathers information, recognizes multi-line queues, and gives 

holding up time estimation. So as to be helpful, QueueSense 

ought to have the capacity to perceive queuing conduct in 

different queuing situations without extraordinarily 

diminishing the battery life of cellular telephones. 

We exhibit components of queuing and construct 

the classifier on cell phones to consequently perceive line 

classifier without human info. We research the confounded 

way of vitality utilization for line acknowledgment on 

telephones and plan a viable calculation to boost vitality 

funds while ensuring precision of queue acknowledgment. 

To improve the efficiency of the proposed work, we 

implement the time efficient algorithm (polynomial 

algorithm) to adaptive algorithm and make a new one called, 

Energy Aware Adaptive Algorithm, which produce results 

more effectively and innovatively.  

For example consider this scenario, when a person 

standing in queue in a supermarket, switches on the android 

application in his mobile phone, his phone started 

connecting to the remote server. The smart phones [1] [2] 

[3] are having built-in sensors for finding the location, 

movement etc. Also the application in the service point also 

got connected with the remote server. Simultaneously the 

sensors in the mobile phone like accelerometer, GPS are for 

sensing the movement of the person as well as our remote 

server updations continuously updating the server by means 

of the Service end updations using this queuing position will 

be analyzed accordingly. At the server side it processes the 

data from android application and the data from application 

in service end. Then it gives the estimation of queue length 

and waiting time to his mobile phone. Through execution 

and assessment, we show that QueueSense is equipped for 

identifying holding up lines that happen in our everyday 

lives.  

A. Existing System 

In existing approach, all the persons in Shopping mall, 

theatres and all the other queue enhancement places have to 

wait for long time to get the bill and exit from the queue. As 

well as there is no option for the people who is out of the 

queue can get the details regarding the queue like how much 

time it is required to complete the process and how long it 

requires to get and end point delivery to exit from queue. 

Actually the idea of Queue detection application is simple, 

but there are a lot of challenges have to be faced in practice. 

First, queuing practice is a group activity related to time and 

is different from individual activity [4]. A bit by bit 

observation is not sufficient for understanding the group 

behavior [5]. Second, environmental factors also affect the 

queue behavior. In various queue scenarios the queuing 

behavior is different. The energy consumed by client’s smart 

phones becomes high due to the continuous monitoring of 

queuing status. So it has a significant impact on the daily 

use of cell phones.  

B. Proposed System 

For that a new system is required to satisfy the needs of 

consumers and regular public IOT based software/Android 

Application is designed which guarantees the Quality of 

Service and provides efficient performance over long time 

without any delay. 

Clearly intimates the following things: 

1) All the processes are carried over by Internet of 

Things, not by using short range communication 

devices like Bluetooth and Wi-Fi. 

2) The End-Point-Delivery will be carried out by the 

administrator or respective person in the system 

who manages the queue. 

3) At a time multiple Queues can be formed 

4) All the Queue and End point can get a service 

delivery via IOT 

5) Queuing and Non-Queuing is clearly instructed as 

per earlier stages. Queuing fully supports the 
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persons/people who are all standing into the queue. 

And Non-Queuing fully supports the persons who 

are all standing out of queue and wants to know 

about the details regarding queue. 

If people are waiting in a line, they should have to obey the 

First in first out rule. The idea behind this paper is that 

people in a waiting line having similar movements and also 

the movements are relatively steady and balanced. Here we 

can use machine learning tools for identifying the people 

those who are in the waiting line and those who are not in 

the waiting line. The infrastructure required for the 

implementation of this concept is low level as it requires 

only the cooperation from client’s cells can be easily used in 

current waiting line patterns without any human endeavor or 

the infrastructural assist. Sensing of individual’s activity and 

mutual identification of waiting lines are the different levels 

of waiting line identification. Implementation of mutual 

identification of queuing manners requires users on smart 

phones that are having android operating system and a 

remote server. Every smart phones are now equipped with 

built in sensors which includes accelerometer, compass for 

getting individual activities. The features are detected based 

on characteristics getting from people those who are in the 

line as activities .Machine learning tools are used to classify 

the people those who are in the waiting line and those are 

not. Apart from the present system, we include the time 

efficient algorithm (polynomial algorithm) to adaptive 

algorithm and make a new one called, Energy Aware 

Adaptive Algorithm, which produce results more effectively 

and innovatively. 

The remote server processes multiple waiting line 

scenarios and gives back the result to the user through 

internet. The results include the length of waiting line the 

estimated time to stand for that particular person. Remote 

server uses clustering technology [6] to divide waiting lines 

into different lines. People standing for getting service from 

the service end point are having different movements. At a 

particular time they are moving or maybe they are standing. 

So their position is continuously changing. This rate of 

change is used for grouping the people in to different lines.  

II. SYSTEM DESIGN CONSIDERATIONS 

There are some technical considerations that support the 

design of our application; in which waiting line 

identification in various backgrounds is the important one. 

Actually the idea of Queue detection application is simple, 

but there are a lot of challenges have to be faced in practice. 

First, queuing practice is a group activity related to time and 

is different from individual activity. When people are 

waiting to get service from service end point, they may be 

standing or walking. This activity can also be done by other 

people in the supermarket. A bit by bit observation is not 

sufficient for understanding the group behavior. So it is 

difficult to distinguish them according their individual 

activities. Second, environmental factors also affect the 

queue behavior. In various backgrounds, the behavior of line 

is different. The energy consumed by client’s smart phones 

becomes high due to the continuous monitoring of queuing 

status. So it has a significant impact on the daily use of cell 

phones.  

In different backgrounds, the behavior of the line 

depends on the different characteristic of the activities. The 

distance that each person in the line moves will be different 

and hence the expected time. For example, people standing 

for getting service in a theme park moves by approximately 

fifteen meters continuously, and people at the bill counter of 

a shop moves by one  meter.  

For better understanding of the practical difficulties 

that will arise during the development of this application on 

a cell phone, we had done a different experiments with  

smart phones. Even in the same backgrounds, there is no 

difference in the tasks done by people those who are waiting 

and those who are not. So the service time may very much 

affected by the manners of these users. 

It is observed that the service time in the 

supermarket is having so much difference in that of 

amusement park. As the service provided by the service end 

may be different in different areas the activities of people 

standing are inconsistent. As a result we can conclude that 

the individual activities are not a practical feature for 

developing this application. The general characteristic in 

any line is: if the person on front has come to a pause, the 

person on back has to pause too; if the people are moving, 

then the people standing behind them will move in the same 

direction. This idea gives the understandings required for 

making distinction between people who are standing in line 

and who are not.  

III. SYSTEM ARCHITECTURE 

 
Fig. 1: System Architecture 

The smart phones are equipped with built in  sensor units 

such Compass, Temperature, Accelerometer and so on and  

these all produces the sensor values .These sensors produce 

sensor values and using these sensor values individual 

activities such as movement ,direction etc. are inferred. 

From these activities the features of people in the line are 

extracted. The people in the waiting line have the same 

direction of movement and almost same moving rate. We 

collect it and classify the data using Support Vector 

Machine [6], which classifies people in to two-those who 

are standing in waiting line and those who are doing some 

other tasks in the same environment . Clustering is used to 

collect the values from various sensors and group it. The 

grouping is based on the rate of position changing of people. 

Classification is used to classify the data from various 
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sources and eliminate the redundancy. The collected data is 

processed at the remote server and waiting time is 

calculated. These results are sent back to the client’s smart 

phones. 

A. Modules 

There are mainly four modules in the system such as 

collaborative sensing and inferring, queuing behavior 

recognition, queuing classification and  queue partition 

B. Collaborative Sensing and Inferring 

This module can be divided into two: waiting line behavior 

identification and partition of different lines. To get the 

features of waiting line manners, we use some other 

characteristics from each particular people’s actions. These 

features are resilient to a variety of backgrounds and we can 

make use of this to detect resemblance among individuals. 

First, as per the size of waiting line, people standing in line 

having same and serial mobility. At the end point each 

person in the queue is getting out. So the next person in the 

queue getting prioritized to move to the next position. After 

this, the system adopts clustering technique to partition the 

lines. 

C. Queuing Behaviour Recognition 

 
Fig. 2: Sensing and Inferring 

As shown in the above figure, this module is having two 

steps: extraction of features that can differentiate people in 

to waiting in line and not waiting, and running a support 

vector machine classifier on these.  

D. Queuing Classification 

The classifier that we are using in this concept classifies 

people in to those who are waiting in line or those who are 

not using the features formerly detected. As shown in above 

figure, the support vector machine [6] is used here. It’s 

output can take only two values. 

E. Queue Partition 

Usually in public service areas more than one line may 

occur for standing to getting service. If incorrect 

classification of people into multiple lines will naturally 

give erroneous results. So an accurate classification is 

essential to break up people into the correct sequence.  We 

use clustering technology [6] for this. 

IV. IMPLEMENTATION 

The implementation of the system requires users on smart 

phones and a remote server. People who are waiting for 

getting service must have the smart phones with this waiting 

time estimation application. The mobile phones should be 

connected with the remote server with internet technology. 

People who are standing in the line or not in the line can 

also get assistance by this application. 

If someone wants to know the status of waiting line 

before taking decision to wait or not, he can make use of this 

application. When he switches on this android application in 

his mobile phone, his phone started connecting to the remote 

server. The sensor values are collected and analyzed to get 

the waiting line features. The sensor values from the mobile 

phones are transmitted to the remote server through internet 

connection. These features are used to classify the people in 

that area in to queuing and non queuing. The classifier in the 

client phones performs classification. Also a clustering 

mechanism is used for grouping the users in different 

sequences. The grouping is based on the rate of change of 

motion of the people who are in the line. At the remote 

server it processes these data and provides the information 

about queue to the users. It includes the information about 

number of people waiting ahead and the time to get service 

by the service end point. 

V. CONCLUSIONS 

In this system we present an application that senses queuing 

behavior by only using built in sensors in smart phones. We 

propose a mutual identification approach for sensing 

queuing manners. In future we can address the issues faced 

by this application and can be implemented in larger scale. 

Saving the battery consumption is very much essential in the 

case of mobile phones. So, it is very much anticipated to 

design and build an efficient algorithm to improve battery 

charge in the future. 
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