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Abstract:- Advancement of mobile communication 

technology and popularization of    information 

technology, diversified value-added services have 

emerged. Location-Based Services (LBS) is an 

application of information and Internet integrated 

technology that has been developed rapidly in 

recent years. This study utilized a room-based 

indoor location mode to construct a wireless sensor 

network location-oriented service platform. This 

platform could meet the indoor location search by 

combining the WIFI wireless location technology. 

Based on the concept of LBS, the indoor location-

oriented service could be realized by combining the 

WIFI location technology and room-based location 

mode, in order to achieve a ubiquitous campus 

environment. Users only need to utilize WIFI 

Tagged with PDA through the cloud, and a wireless 

network to log in this information platform, so as 

to receive the services of the ubiquitous campus. 

The preliminary study has completed this 

information platform and implemented it in this 

campus environment with satisfactory results. 
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I. INTRODUCTION 

 
This paper proposes a location privacy protection 

method based on differential privacy strategy based on 

big data in sensor networks. This method expresses the 

position data set by constructing the location 

information tree model, this solves the problem that 

location data is difficult to be expressed because of its 

characteristics of high depression and low density and 

add noise expression to cover the noise trajectory and 

original position data. It is more effective in protecting 

the privacy of data and maintains high availability of 

data and algorithms. Previous forms of this LBS 

(Location Based Services) has never been used for any 
such indoor application and present systems only show 

the reviews and the location of the particular place and 

never the density of people in a particular building nor 

does it take into account the condition that the state of 

the building is in which is very accountable for 

accessing the situation in an extremely crowded place. 
Our application tends to take all this data from 

modular sources like the temperature sensor and the 

humidity sensor then the live camera feed from a 

certain location in order to access the situation in that 

place and will be able to take the necessary steps in 

order to disperse the crowd or to distribute the people 

throughout the particular location and this is the use 

and the practical application of the application that we 

are going to build. The figure number one depicts the 

flow of work through which our application is going 

to work.  

 

                      Fig. 1: Flow Of The Application 
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II. PROBLEM STATEMENT 

 
Location-Based Services have been presented 

throughout the present generation. If we look at the 

likes of UberRush and other such service providers 

then we can have a look at how their application 

works, It provides a person that is going from point A 

to point B certain task are which in the case of the 

UberRush is delivering a certain good and this task is 

presented for a person who is going to that particular 

location. This is what is known as a crowdsourcing 

service where a person who is on his way from one 

point to another is able to get the most benefits out of 

his journey to those points. 
So the problem that we are looking to find a solution 

for is that any place or any such crowdsourcing 

services provided only the location and the areas 

through which a person is traveling to and gaining the 

most out of his/her journey but in our case we are 

going to use a modified version of this technique to be 

able to provide the users of our application the ability 

to look at the current situation in particular building 

and then redirecting those people to a place that is less 

crowded as well as providing them with the best 

experience for those people as well as controlling the 
crown in a certain place. This is not only beneficial to 

all the businesses that are established nearby but also 

helps to prevent crowding in a particular area and our 

model also tracks the current condition in a building 

so that a person can decide whether they want to be 

there or not. 

 

III. SYSTEM ARCHITECTURE 

 

The application that we are designing os going to 

consists of an IoT Based Location Searching System 
along with the use of sensors which consists of 

Temperature and Humidity sensor. We are going to 

use a NodeMCU as an Analog to Digital 

Converter(ADC) which is going to convert the signals 

from an analog signal to a digital signal. From all this 

we are going to decide a threshold value and the 

optimum temperature required to sustain a 

comfortable environment can be calculated from that 

threshold value. Also each of the building are required 

to have a static camera fixed on each of its floors 

which is true for any business and these camera values 
are then send from the nodeMCU to the server where 

that video can be analyzed and the density if the crowd 

can be known in that particular place. 

 

 

 

3.1 MODULES 

 

3.1.1 CROWD ANALYSIS 

 

● Pre Processing: Reading the images that are 

made available to the server into a data 

format that can be used for selective 

background modeling. 

● Selective Background Modelling: Using a 

background subtraction algorithm we are 

going to create a mask so that we are able to 

differentiate between what is the background 

as well as what is the objects that are not a 

part of the background which in our case will 

be the people moving around the floors. 

● Background and Foreground Detection: 

As already stated above we are going to 

separate the foreground from the background 

after the selective background modeling has 

been conquered. This method will classify 

the selective background and necessary 

background and foreground objects by 

identifying its pixel from the input image. 

● Data Validation: During this stage we are 

going to examine the binary mask of the 

background and foreground object with the 
input image and then background so that we 

are able to provide the necessary data to 

calculate the density of people on that 

particular floor. 

 

The figure number 2 depicts the way the this particular 

module is going to work as well as give the flow of 

direction of the process through which it is going to 

work.  

 
                          Fig. 2: Crowd Analysis Module 
 

3.1.2 TEMPERATURE AND HUMIDITY 

SENSOR 
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● Humidity and Temperature sensors are going 

to be placed on each of the floors along with 

the cameras which are going to measure the 
ambient temperature as well as the humidity 

of all the floors in the building in order to 

create a threshold of the condition of the 

particular building and upload its state to our 

servers. 

● The NodeMCU is going to send a signal to 

the DHT module which is turn is going to 

return a response signal containing the 

temperature as well as the humidity data. As 

soon as this data is received the collected data 

is then extracted into two parts one 

containing the humidity readings and the 
other containing the temperature reading and 

through the nodeMCU this data is then sent 

live to the servers for the final computation. 

● The sensor that has been used for this module 

if the DHT11 and this module features a 

humidity and temperature complex with a 

calibrated digital signal output meaning that 

the DHT11 is a combined module for sensing 

both the temperature as well as the humidity 

of the surrounding and it gives a calibrated 

digital output signal. It gives us precise 
values of humidity and temperature and 

ensures high reliability and long term 

stability. This sensor has a resistive type 

humidity measurement component and NTC 

type temperature measurement component 

with an 8-bit microcontroller inbuilt which 

helps to make the repose time of this module 

that much faster and this is perfect for 

measuring the data in real-time which our 

project uses. 

 

3.2 ALGORITHMS 

 

3.2.1 BACKGROUND SUBTRACTION 

 

Background Subtraction is a method through which 

the foreground and the background of an image or a 

static video can be differentiated upon meaning that 

we are able to extract the background which is a static 

object and the remaining objects in the background 

which are the variables can be extracted and then we 

are able to count out those variables and find out the 

density of people in a particular floor and subsequently 
the whole building. 

● The Problems: There are a few obstacles that we 

come through with this algorithm. First of all the 

video which in our case will be coming from the 

cameras installed on each of the floors needs to 

be static in order for this algorithm to work 

properly. We also have to handle the static 

background geometry like the tables chairs 

cupboards and have to make sure that these 
things remain static in order to get an accurate 

value or reading, 

The Basic Model: The basic of our module consists 

of the frame differencing technique where it subtracts 

one frame from the other.   

                        |frame(i)-frames(i-1)|>Th 

While maintaining Th(threshold value) and this 

algorithm is very sensitive to the threshold value. 

 Frame Differencing: Background is estimated to be  

the previous frame and we can show this frame 

differencing as follows 

     B(x,y,t)=I(x,y,t-i) 

   =>|I(x,y,t)-I(x,y,t-1)|>Th  

Depending on the object structure the frame rate and 

the global threshold this approach may or may not be 

useful but in our case of application is the perfect 

solution to be able to count the number of people on a 

particular floor of the building. 

In the case that the background is more likely to appear 

ina  particular frame then we can use the median of the 

previous (n) frames as the background module and 

then we get the following 

        B(x,y,t)=median{I(x,y,t-i)} 

   =>|I(x,y,t)-median{I(x,y,t-i)}|>Th 

           Where I belongs to  {0,1,2,........,n-1} 

 

3.2.2 ROUTE RECOMMENDATION 

 

IV. THE COMPLETE PROCESS 

 

4.1 AN OVERVIEW 

 

Our application will have two users one being the 

general public and then the admins who are the 

executives of those buildings who are able to control 
the modules that have been placed over at the building. 

 
                Fig. 3: Activity Diagram 
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In the above diagram we are able to see how this is 

going to function where the admin installs the modules 

onto each floor of the building and the data starts 
accumulating at the server which is then using IoT and 

the aforementioned algorithms are able to analyze the 

people count and then are able to maintain also find 

out the current condition of the building then lead to 

the release of the final result. 

 

4.2 USER CASES 

 

 

 
  

                    Fig. 4: User cases for the module 

 

Diagram number four shows us how the system is 
going to when both the users as well as the admin are 

logged into our application service. An important 

thing to remember here is that all the computation will 

not occur at the location and will be done on a back 

endless server where all the logic of the algorithm will 

be put into place and the modules placed in the 

building will only feed the live data onto those servers 

where all the computation occurs and also this is used 

as profile of the IoT service in order to deploy the 

necessary functions. Also each of the users is required 

to be logged into a mobile application of our design so 

that they are able to see the results and the final route 
plan for their destination. 

4.3 DATABASE HANDLING 

 

All the data that we are going to receive from the 
various sensors, as well as the live feed from the 

camera, is going to be given to our backend database 

first and in our case we will be using the readily 

available Firebase backend software from google. 

 

 

 
                         Fig. 5: Database Module 

 
As can be seen in figure number five there are three 

different ways the data are going to be moduled in the 

backend service. The Admin side is going to contain 

the values received from the various sensors as well as 

the live feed from the camera are going to be tagged in 

with the admin id which in turn is going to be the id of 

the entire building and we are doing this so as to keep 

the data traffic short on the side of the backend. Then 

we are going to have the user side of the data modeling 

which will consist of the location or the place that they 

want to go to and then after the computation the results 
will be placed onto their apps which will be the route 

recommender for the best experience. And finally, we 

have the use of the background subtraction module 

which will be responsible for getting the count of the 

number of people that are going to come into the 

display of the frame as well as creating frame 

enumerations for finding the optimal solution to the 

live feed video that is being received from the 

building. As can be seen in the above-mentioned 

diagram that the database analysis and the people 

count are being fed into our database. 
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4.4 INTERACTIONS 

 

The order in which the application is going to work 
can be seen in the given figure number six. 

 

 
                       Fig. 6: Sequence model 

 

In the following sequence model we are able to see 

how the whole procedure is going to work throughout 

the program and the levels at which they are going to 

operate. Another of the usage patterns that can be 

noticed from the diagram is the way these values are 

being placed one at a time towards the user as the use 

is going to take all the data from the admin side make 

the analysis then once the result has been found out 
then take this process to the backend server where all 

the computation is going to occur and then finally we 

are able to get the location recommender to work 

through and the final results are then sent onto the user. 

All this together are going to come together and then 

we will be able to make the application work for the 

users to be able to get the best experience as well as 

control the crowds with precision from one building to 

another depending on which of the building are 

attached or has applied to our program. 

 
V. CONCLUSION 

 
This paper proposes a location privacy protection 

method based on differential privacy strategy based on 

big data in sensor networks. This method expresses the 

position data set by constructing the location 

information tree model, this solves the problem that 

location data is difficult to be expressed, because of its 
characteristics of high depression and low density and 

add noise expression to cover the noise trajectory and 

original position data. It is more effective in protecting 

the privacy of data and maintains high availability of 

data and algorithms. 
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