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Abstract— Good amount of personal information is available due to fast growth and development of ubiquitous internet 
access, location- aware mobile devices and social computing technologies, hence location data and social data from various 
mobile platforms and online social networks are readily available and accessible. The combination or convergence of these 
two types of data that is, location data and social data is known as geo-social data. This convergence has enabled 
collaborative spatial computing, which means explicit combination of location and social factors to answer our required 
useful geo-social queries for either the purpose of social good or business such as group decision making travel 
recommendation and spatial task outsourcing. In this paper, A new type of query known as Geo-Social K- Cover 
Group(GSKCG) queries is utilized. This query takes the given set of query points and social network, retrieve a user group, a 
minimum group where each user socially has social relation to at least K other users and users familiar regions, so that social 
relations and associated regions jointly cover all the query points. We slowly explore effective pruning strategy to derive 
optimal solution group with an efficient algorithm. To accelerate the query processing we further design a novel index 
structure. Finally with efficient pruning strategy and novel index structure, a minimum user group which covers all the query 
points is retrieved. 
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I. INTRODUCTION 
 
The rapid growth and development in technology 
especially in location-aware mobile devices and 
social computing technologies, geo social data is 
readily available and accessible from many mobile 
platforms and smart phones. Geo social data which 
combines both location factors and social factors has 
led to generation of meaningful and useful 
computational results, which can be either social or 
business good. In this paper the convergence of 
location and social data is termed as collaborative 
spatial computing. The most attracting interest from 
both academic and industrial community is geo-social 
queries. 
The study at geo-social queries is exponentially 
increasing as it takes the location and social both 
factors to output the user minimum group. For 
example, a party invitation can be created by taking 
query location point and certain social acquaintance 
constraint as input and a set of minimum user group 
is returned who satisfy minimum location distance 
and the social constraint. Suppose user U1, U2 and U3 
are having tight social relation and all users have the 
same location L1, which satisfies our social and 
location condition. Such GSKCG queries have vast 
range of useful applications. Few of the motivating 
examples are given below. 
Travel Recommendation. Suppose you are on self-
drive for a long journey place which you are not 
familiar, A GSKCG query recommends you a 
minimum number users who are familiar with the 
destiny place and socially tightly related with you so 
that you get to know the road conditions, weather, 
traffic laws and accommodation safety. Such 

applications reduces the accident risks in order to 
make the journey more harmonious and more trustful 
Activity Planning.A contractor can distribute set of 
workers to service regions. To successfully 
accomplish this task GSKCG query helps in giving or 
deriving the set of workers according to their spatial 
task locations and their social relations in order to 
perform the tasks more efficiently. 
Collaborative team organization. GSKCG queries are 
useful for promotion, advertising and marketing 
agencies. For example, in an agency, each agent has 
many familiar marketing areas and many good 
collaborators. If a company wants to hire a marketing 
team to promote or advertise its products in 
somemarket areas, a GSKCG query finds a best team 
that covers all promotion locations and that is socially 
cohesive while making the minimum cost for the 
company. As another example, a community 
organization can ask to a GSKCG query to find a 
minimal and optimal group of investigators to 
conduct a questionnaire survey in several different 
sites. The output or returned group will be jointly 
familiar with all the sites and have a tight 
collaborative atmosphere in order to efficiently 
deliver, collect and analyze the questionnaires survey. 
The formal definition of a GSKCG query is to 
capture the natural search requirements which are 
driven by the real-life applications. GSKCG queries 
differ from the existing geo-social queries in both the 
social and spatial factors.“For the spatial factor, 
instead of finding a group of users close to the query 
points (e.g., spatial task sites or a rally point), a 
GSKCG query finds a user group whose associated 
regions (e.g., service regions or familiar regions) 
jointly cover a set of query points, for the social 
factor, we employ the more reasonable k-core notion 
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to measure the intensity of the relationships of users 
in the selected group, for example, each user should 
be familiar with at least k other users.” For this 
reason, the techniques developed for previous geo-
social queries such as spatial task outsourcing cannot 
be directly applied to our problem. Albeit it’s 
practical usefulness, hence GSKCG query is different 
from present geo-social queries [8][,[20] in terms of 
both social  relations and spatial factors. GSKCG 
query is applied in natural search requirements. It 
captures the real life applications and provides 
meaningful user minimum group as output. 
 
II. PROBLEM FORMULATION 
 
Location based social networks G= (V, E) where V is 
Vertex and E is Edge is used to define GSKCG 
query. In graph G= (V, E) user ubelongs toV and 
acquainted relation e belongs to E between two users 
is a social connection. For any random two users t, u 
belongs to V, then there exists an acquainted relation 
edge (t, u) belongs to E if and only if t and u users are 
socially connected or familiar with each other. More 
over each user in vertex set has an associated region 
denoted as u.R1. Such location based social network 
is very much helpful and useful for real life 
applications. 
The aim of GSKCG query is to find minimum 
number of users in group with desired tight social 
relation and desired associated region. In this paper 
we define K-core [28] widely utilized model in graph 
for detecting community structures. We use K-core to 
measure and quantify the social relation between 
users. 
Definition of K-core: In location based social 
network graph G=(V,E), a connected sub graph         
g = (v,e) of G is a K-core, if each and every user 
vertex is in v  has at least desired K degree. 
We argue that K-core model is an efficient and 
reasonable model to detect and measure a particular 
user groups social acquaintances level, because it is 
the most widely adopted model by the researchers for 
graph problems [6],[26]. In our problem, to capture a 
user group social acquaintances level, k-core is more 
effective and flexible for real life location based 
social networks. Based on K-core model, definition 
of GSKCG query can be easily understood. 
AuthorRui Chen defines GSKCG query as 
“Given an LBSNG=(V,E), a Geo social K-cover 
group query is defined as a 2-tuple Q=(K,P), where K 
is a positive integer, indicating the social 
acquaintance constraint, and P={ P1, P2,....Pm} is a 
set of query points, indicating the spatial coverage 
constraint, and returns a set of users V` in V such 
that, 
1. The subgraph G [V`] of G is a K-core and  
2. The cardinality of G [V`] is minimum” 
Note that our requirement is minimum cardinality. 
Minimum cardinality here is the minimum group. 
This reduction of users or eliminating the users is 

naturally derived, according to the requirement of real 
world demands. The magnitude of K is chosen as an 
input parameter such that it provides a generic geo 
social query for different service requesters that fit 
his/her business needs. 
In this paper, we aim for short response time that is 
for an optimal solution. This can be achieved by 
processing the query efficiently through pruning and 
indexing techniques. 
 
III. ALGORITHM DESIGN 
 
In this section, we present a pruning and indexing 
technique to process our query in faster way. Pruning 
cuts of the invalid user in the group and aims better 
social cohesiveness. Indexing helps to process the 
query faster even with large number of query points 
and ensures good coverage of all the query points. 
 
3.1 Access order based pruning 
The search space can be pruned off, if the users are 
accessed in particular order in the branch and bound 
search. given a set of users U and set of query points 
Q, we place users such that UQ= {UQ1, UQ2, 
UQ3,.....UQ10}, where UQ are the set of users whose 
special region covers the point qiin Q. Note that a 
user v may belong to multiple UQi, because v's 
associated region may or may not cover one or more 
query points. We first sort UQ in increasing order of 
UQi's size, and the sequentially access. UQi and push 
all users in UQi into a user list Q, if a user has been 
already pushed into list Q. she /he can be skipped in 
upcoming operations. This continues and the search 
process adds users from remaining user set to 
intermediate solution set according to their indexes 
stored in list Q. 
Example: consider the four sets of given users and 
query points, UQ1= {v1}, UQ2= {v2, v3}, UQ3= {v3, 
v5, v6}, UQ4= {v4}. To construct the sorted user list 
Q, we first add v1 (in UQ1) to list Q then v4, v2, v3 in 
order. after that since v3 has been added when 
processing UQ3. Finally V5 and V6 are added. 
 
3.2 Hybrid Indexing 
In this section we design an index structure, the social 
aware R-tree. This indexing structure further 
accelerates the query processing. The SaR-tree 
structure  is one of the variant of R-tree. The SaR tree 
indexes both social relations and spatial locations. 
Each entry in the SaR-tree contains two major and 
important pieces of data. First is a set of minimum 
bounding rectangle which stores the spatial 
information same as in R-tree. Second is a set of core 
bounding rectangles. That stores the social 
information. Intuitively minimum bounding rectangle 
bounds the users by the spatial factors and core 
bounding rectangles bounds the users by the social 
relation factors. Hence SaR-tree has the ability to 
help pruning for GSKCG query through both social 
and spatial based pruning. 
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IV. RESULT 
 
Location based social network’s social and spatial 
data is indexed using SaR tree. It achieves the best 
efficiency even over relatively large networks. SaR 
tree also perform best under different coverage 
points. In general query time extends with more 
number of query points, SaR tree is less sensitive to 
increase in number of query points. Its performance 
proves that it responds quickly and has good potential 
of practical use. Access order based pruning proves 
most effective when degree k or coverage of query 
points is large in number. 
 
CONCLUSIONS 
 
It is observed that when degree k increases the lower 
bound of the group size to form a k-core group is also 
increasing. If number of the query points to be 
covered is increasing, then group needs more users to 
cover all the query points. The average size of the 
group returned by geo social k -cover group is near to 
the group size returned by spatial task outsourcing 
queries, but the average social cohesiveness of the 
group  retuned by geo social k-cover group queries is 
very much larger than that of the social cohesiveness 
returned by the spatial task outsourcing queries. Thus 
we conclude that geo social k-cover group queries 
return optimal group size with better social 
cohesiveness. This is meaningful and useful solution 
of collaborative spatial computing for the real life 
applications. 
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