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Abstract- In the internet age, communication is crucial for the effective functioning of individuals as well as major 
corporations. One of the major benefits of the improvement of communications technology over the years has been the advent 
of highly capable mobile devices such as smart-phones and tablets. These devices help individuals access the internet, 
communicate with each other while on the move, and also arrange for each other to meet at a particular destination at a 
predetermined time. This activity of setting up a meeting among individuals located at different points of a given geographical 
location is still inefficient and we can use technology that is currently available to improve the efficiency of such seemingly 
mundane tasks. This project aims to use the capabilities of modern mobile devices with a simple and efficient algorithm to 
setup ad-hoc meetings in a given geographical region called a safe zone or region to improve efficiency and reduce 
communication costs. The safe zone of a query is the area within which the points of interest are located and where the results 
of the query remain unchanged, if the query remains inside the safe region and the query only needs to re-evaluate if the query 
object leaves the bounds of the safe region. 
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I. INTRODUCTION 
 
Smart-phones have revolutionized the way people in 
the world communicate and interact with each other. 
Each smart-phone has its own individual platform 
such as android or iOS, and though there are 
differences between the platforms they all work on the 
principle of using modular pieces of code that perform 
specific functions called apps or applications. These 
applications have and can be used to help users 
communicate, help with routine activities and give 
user specific information. Let us consider the scenario 
of a group of friends or colleagues dispersed across a 
particular geographical location, and there is a need 
for all of them to get together for a meeting or any 
other purpose at a desirable and convenient location. 
Often this involves individually contacting each 
individual and through a series of verbal exchanges 
the meeting point is decided. But then there are many 
other factors to consider, one member of this group 
may not be able to make to a particular location which 
is easily accessible to another member of the group. 
Traffic is another consideration to be made note of, 
which may delay the arrival of one or more members 
of the group and thus delaying or postponed the 
meeting entirely. The solution to this must be robust 
and adaptable to deal with all these variables and 
hence arrange an ad-hoc meeting for members of the 
moving group at a desired point of interest while 
taking into consideration the time constraints. The 
objective of this project is to design an efficient 
algorithm for setting up a meeting at an optimal 
distance for all the individuals who wish to meet, as 
well as to design this optimal meeting point to be 
contain various points of interest such as restaurants, 

cafes, hotels, A.T.Ms etc. so as to efficiently arrange 
an ad-hoc meeting point for people or groups at 
different geographical locations using mobile 
applications installed on personal mobile devices. 
This novel solution is based on the using mobile 
applications to gather the latitude and longitude of 
individual members and then using a simple 
algorithm to compute the optimum meeting location. 
This optimal meeting location is then enclosed within 
a safe region. This safe region contains all the points 
of interest that the members of the group may desire to 
be a suitable location for the meeting. There by once a 
member of the group reaches a Safe region [3} his 
location does not have to be revaluated and thus 
causing additional computation and communication. 
Once the optimal meeting point is determined the 
results are transposed over a map and path finding 
techniques are used to find the most optimal route 
using roads with minimum traffic congestion to guide 
the group member from starting location to the point 
of interest inside the safe region to attend the meeting. 
  
II. RELATED WORK 
 
One of the main objectives of this project is 
operational efficiency. Thus it useful to refer to similar 
work where better performance and this efficiency is 
achieved by using the algorithm from efficient 
notification of meeting points for moving groups via 
independent safe regions [1]. Previous work on 
moving query processing can be classified into two 
categories, reporting query results to a single user or 
system continuously, e.g. k.N.N [2] which help in 
monitoring a moving object within a particular 
geographical area, and the other one is circular range 
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queries [3] which give us the concept of safe zones or 
safe regions, although with a different implementation, 
the concept is implemented in an effective way in this 
project. The main concept of this project is the 
continuous monitoring of spatial queries has been 
extensively studied in recent past [4] [5] [6] [7] [8]. 
The work that has been done previously done have 
guided the conceptual basis for this project and the 
ideas mentioned in them can be used to develop this 
project further in future work. 
 
III. SYSTEM ARCHITECTURE 
 
In this paper, we adopt the client-server architecture 
which is widely used in moving query processing [3]. 
In this type of model, the clients issue queries and the 
central server is responsible for the computation of 
these queries. For example, a person walking down 
the street may issue a query to his mobile service 

provider to continuously report the coffee shops within 
1km of the issuer’s location. It starts off with the group 
creator, in this particular scenario as the client sends a 
request for a meeting to the server. The server then 
immediately sends a message to the users that are 
registered to that particular group to find out their 
willingness to meet and also their current location. 
This information is then sent back to the server. Then 
the server calculates the optimal meeting point based 
on the current location of the users and then assigns 
each individual member of the group a safe region. 
Then the server also calculates the best possible route 
for each of the group members to take to reach the 
optimal meeting point as soon as possible and sends 
this information to the group creator and the members 
of the group who agreed to meet. The following 
architecture diagram as shown in Fig. 1 depicts how 
the clients and the server interact with each other. 

 

 
 
IV. IMPLEMENTATION 
 
A. Work Design 
The server maintains and manages a numerous 
points-of-interest  (e.g. Coffee shops, restaurants 
etc.).  A group of users U wish to receive information 
of an optimal meeting point  which is 
convenient for all of the members of the group to meet 
at. This information must be updated and received 
from the server continuously based on the user’s 
location [4] [5]. Besides the result , the server hence 
allocates a safe region  to the users  , 
around the optimal meeting point  and the query 
remains unchanged if every user  that has reached 
the safe region, keeps moving within the safe 
region . The safe region contains all the points of 
interest  . Therefore, these safe regions serve to 
significantly reduce the communication frequency and 
computation cost [1] of the server. A re-calculation [3] 
of the optimal meeting point is triggered when a user 

 leaves his safe region . Then, ui sends his 
current location to the server. Next, the server probes 
the current locations of other users in the group  . 
Having received replies from all users in , the server 
re computes and notifies each user about the new 

optimal meeting point Po and another safe region  
is generated correspondingly. 
 
B. Solution 
 The novel solution to find the optimum meeting point 
is calculated by the following steps, 1) Find the current 
location of all individual group members including the 
group admin. 2) Calculate the latitude and longitude 
of all the members. 3) Add the latitude and longitude 
of all the group members and divide by the total sum 
by the total number of people who desire to meet. 4) 
The algorithm is used to determine the value of all the 
locations of the group is then considered to be the 
optimal area for the meeting to take place, this area is 
then placed in a circular safe region with a 
predetermined radius on the map. 5) The optimal path 
is calculated by path finding, preferably using the 
connecting roads on the maps and all the paths lead to 
the circular safe region. 6) The circular safe region [1] 
contains a number of points of interest among from the 
group admin can choose from to meet at. This is the 
basic pseudo-code for arranging ad-hoc meetings for a 
group of users. 
 
C. Algorithm 
The geographic midpoint, sometimes called the center 
of gravity, center of mass or centroid is the average 
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coordinate for a set of points on a spherical earth. If 
you mark several points on a world globe along with 
the geographic midpoint, the geographic midpoint 
does indeed look like it is in the centre. Imagine that 
several weights are placed at various points on a world 
globe and then the globe is allowed to rotate freely 
until the heaviest part of the globe is pulled by gravity 
until it is facing downward. Then the lowest point on 
the globe would be the geographic midpoint for all of 
the weighted locations. 
 
If the earth is considered as spherical then the 
following should be done Convert the latitude and 
longitude positions into  coordinates, find the 
mean position in 3-dimensional space, and project this 
point back onto the sphere, and convert back to 
latitude and longitude. For simplicity sake we use a 
flat-earth approximation in which the points are close 
enough together that the curvature of the earth can be 
ignored. This is equivalent to finding a midpoint on a 
flat rectangular projection map. When the distance 
between locations is less than 250 miles (400 km), this 
method gives a close approximation to the true 
geographic midpoint. To demonstrate how this 
algorithm works we use three locations  each 
with their own latitude and longitude values. First we 
will need to convert each location to  
coordinates, use the formulas 
 
         
   
          
 
Where location  has latitude  and 
longitude . For the purposes our project we have 
no need to find distances so the radius of the earth is 
set to 1 since it would eventually cancel out. The mean 
in any ordinary sense can be quite different from the 
point that is equidistant from the three points 
considered here to demonstrate the algorithm. Take an 
average or mean of the coordinates independently: 
 

 
 

 
 
Then convert to latitude and longitude using the 
inverse transformation 
 

 
 
 

 
This latitude and longitude value which is obtained 
from the inverse transformation is the optimal 
meeting point on the map around which a safe region 
of a predefined radius can be constructed to house all 

the various points of interest the members of the group 
can then choose from to have the meeting. 
 
D. Safe region and Path Finding 
After the above process of designating the optimal 
meeting point  , then it is marked out on  Google 
maps within our application. Google maps is 
implemented in our application because it is user 
friendly and commonly available in most of the 
popular mobile platforms.  A circular safe region [1] 
[3] of a predetermined radius is then used to 
encapsulate the optimal meeting point. There are 
numerous advantages of using google maps since the 
google maps API provides native path finding using 
the connecting roads to any particular point. It is 
possible know the current location for a moving group 
because we transpose the results of the optimum 
meeting location onto google maps. Another 
advantage of using google maps is that they offer 
multiple route options to the user each with their 
predictions of traffic congestion, allowing the user to 
take the route which best suits the user. Our Ad-Hoc 
meeting point algorithm predicts the best route from 
the starting point to destination using the roads on 
google maps, since it is adaptable, it is possible for the 
user can to reach the optimal location in the same time 
as the other members of the group. The method tries 
reduce the communication cost for clients. Which is a 
big advantage considering that mobile devices have 
limited battery capacity and computational power, not 
to mention the cost of actually communicating 
manually with each and every individual. 
 
E. Application Design 
The diagram depicts how the application would 
behave on a typical android device. The First step is 
registration of all the users, once the users register 
with the server by providing their name, mobile 
number and enter their OTP (one-time-password) for 
authentication.  
 
Then the group administrator can create a group as 
shown in Fig. 2 (a) .The admin can any number of 
members to a group as shown in Fig. 2 (b) and can also 
create multiple groups for different types of group 
members such as family, friends and coworkers, hence 
view these different groups by clicking on the view 
group button as shown in the Fig. 2 (a).  
Once the meeting is initiated, Fig. 2 (c) depicts how 
the optimal meeting point is depicted and is 
transposed onto the google map The Fig2. (c) Also 
shows how the circular safe region is allocated over 
the optimal meeting point  . Once this is obtained 
all the group members use the information shown on 
the application to guide themselves to the safe region 
using a suggested route with minimum traffic and thus 
initiate the meeting.  
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V. RECOMMENDATIONS 
 
There are drawbacks of living in the information age, 
privacy being the foremost of them. Though an 
application may be developed to improve the lifestyle 
and increase convenience of users, there is always a 
possibility of exploiting the capabilities of the 
application to invade the privacy of its users. To 
reduce the probability of the application being 
misused in such a way. It is recommended to enforce 
the following safe guards on the system. Such as the 
mobile application must be issued and installed only 
trusted devices belonging to authorized users or the 
application must be distributed through a channel that 
enforces certain standards to protect the privacy of the 
users of the applications the distributer provides. It is 
also recommended that only an authorized and trained 
administrator may access and make changes to the 
server. Data abstraction must be use to hide the 
location of all the moving users in a group at any given 
time to even the creator of the group protect the 
privacy of individual group members. One of the most 
basic principles of information security is employing 
lock and key mechanisms to isolate the server to 
protected from intrusion by unwelcome third parties. 
It also helps to have Anti-virus and Anti-malware 
software installed on it. The server itself must be 
secured with regard to the software installed on it such 
that If a computer system is to run software of a high 
integrity level then that system should not at the same 
time accommodate software of a lower integrity level. 
And also if a system must be of a high integrity level 
and if the software is shown to be of that integrity 
level, then the hardware must be at least of the same 
integrity level. Uninterrupted power supply and a 
stable network connection are also recommended for 

effective operation of the server at a high level of 
integrity. 
 
CONCLUSION 
 
In this paper, we use the Ad-hoc meeting algorithm in 
mobile applications to arrange impromptu meetings 
between friends or co-workers in a given area, aiming 
at minimizing the communication cost and 
maximizing effectiveness. This same principle can be 
used for different scenarios and novel solutions may be 
implemented for them, Such as multi -player gaming, 
helping tourists, or this same system can be adapted 
into automobiles devices to automatically direct them 
toward an optimal route for the commute. This project 
demonstrates that safe regions are highly efficient in 
reducing computation and communication costs and 
also how mundane tasks can be improved with the 
effective use of modern technology thus making an 
application such as this viable personal solution for 
devices with low capacity batteries and processing 
units. 
 
REFERENCES 
 

[1]  Jing Li #, Man Lung Yiu ∗, Nikos Mamoulis  Efficient 
Notification of Meeting Points for Moving Groups via 
Independent Safe Regions  

[2]  H. Hu, J. Xu, and D. L. Lee, “A generic framework for 
monitoring continuous spatial queries over moving objects,” in 
SIGMOD, 2005. 

[3]  M. A. Cheema, L. Brankovic, X. Lin, W. Zhang, and W. Wang, 
“Multi guarded safe zone: An effective technique to monitor 
moving circular range queries,” in ICDE, 2010. 

[4]  K. Mouratidis, D. Papadias, S. Bakiras, and Y. Tao, “A 
threshold-based algorithm for continuous monitoring of k 
nearest neighbors,” TKDE, pp.1451–1464, 2005. 

[5]  Y. Tao, D. Papadias, and Q. Shen, “Continuous nearest 
neighbor search,” in VLDB, 2002, pp. 287–298. 

[6]  X. Xiong, M. F. Mokbel, and W. G. Aref, “Sea-cnn: Scalable 
processing of continuous k-nearest neighbor queries in 
spatio-temporal databases,” in ICDE, 2005, pp. 643–654. 

[7]  K. Mouratidis, M. Hadjieleftheriou, and D. Papadias, 
“Conceptual partitioning: An efficient method for continuous 
nearest neighbor monitoring,” in SIGMOD, 2005. 

[8]  J. Zhang, M. Zhu, D. Papadias, Y. Tao, and D. L. Lee, 
“Location-based spatial queries,” in SIGMOD Conference, 
2003, pp. 443–454. 

 
 
 

 
 
 
 


