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Abstract— Many applications require finding the nearest 

objects closest to a specified location that contains a 

keywords. Nearest neighbor queries that aims to find objects 

both a spatial predicate and predicate on their associated 

texts. For example a nearest neighbor query search 

restaurant that is the closest among many restaurants within 

a particular area, whose menu contain required food 

keyword with respect to query.  The problems of the nearest 

neighbor search on spatial data and keyword search on text 

data have been studied separately. Existing solution to 

queries is based on IR
2
-Tree (Information Retrieval R-Tree), 

but it has a few deficiencies that it requires more time to 

process the query and fails to give real time answers. To 

overcome these problems, we present an efficient access 

method to answer spatial keyword queries. we introduce an 

indexing structure called spatial inverted index that extends 

the inverted index. 
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I. INTRODUCTION 
An increasing number of applications requires an efficient 

execution of nearest neighbor (NN) queries constrained by 

the properties of the spatial objects. Due to the popularity of 

keyword search, particularly on the Internet, many of these 

applications allow the users to provide a  keywords that the 

spatial objects should contain description of spatial keyword 

query. 

A spatial database manages multidimensional 

objects (such as points, rectangles, etc.) and provides fast 

access to those objects based on different selection criteria. 

The importance of spatial databases is, the real entities are 

represented in a geometric manner.  For example, locations 

of restaurants, hotels, hospitals and so on are  represented as 

points in a map, while larger areas such as parks, lakes and 

landscapes as a combination of rectangles. Queries focus on 

objects’ geometric properties only, such as whether a point 

is in a rectangle or how close two points are from each 

other.   Some modern applications that call for the ability to 

select objects based on both of their geometric coordinates 

and their associated texts. For example, it would be useful if 

a search engine can be used to find the nearest restaurant 

that offers “steak, spaghetti and brandy” all at the same 

time. Note that this is not the “globally” nearest restaurant, 

but the nearest restaurant among only those providing all the 

demanded foods. 

In this paper, we design a other form of inverted 

index that is optimized for multidimensional points and it is 

named as spatial inverted index (SI-index). This access 

method incorporates point coordinates into a conventional 

inverted index with small extra space. An SI-index preserves 

the spatial locality of data points and comes with an R-tree 

built on every inverted list at little space overhead. As a 

result, it offers two competing ways for query processing. 

We can (sequentially) merge multiple lists very much like 

merging traditional inverted lists by ids. Alternatively, we 

can also influence the R-trees to browse the points of all 

relevant lists in ascending order of their distances to the 

query point. 

II. RELATED WORK 

A. k Nearest Neighbor Queries  

In spatial databases, k nearest neighbor (kNN) and range 

queries are fundamental query types. These two types of 

spatial queries have been extensively studied and applied in 

various location-based service (LBS) applications.  The 

solutions for nearest neighbor queries are designed in the 

context of spatial databases. In addition, a  Voronoi 

diagram-based solution for kNN searches in spatial  

databases is presented in [5] by partitioning a large regions 

to small Voronoi regions and pre-computing distances both 

within and across the regions. Because most Dijkstra’s 

algorithm-based kNN solutions have been shown to be 

efficient only for short distances, Hu et al. [4] proposed an 

efficient index (distance signature) for distance computation 

and query processing over long distances. Their technique 

discretizes the distances between objects and network nodes 

into categories and then encodes these categories to execute 

the kNN search process. In order to speed up kNN searches, 

Samet et al. [7] designed an algorithm to compute the 

shortest paths between all the vertices in the network and 

employing a shortest path quadtree to capture spatial 

coherence. With the algorithm, the shortest paths between 

all possible vertices can be computed to answer various 

kNN queries on a given spatial network. Nevertheless, all 

the above mentioned techniques mainly focused on the 

distance metric. They did not consider text description 

(keywords) of spatial objects in their query evaluation 

processes. 

B. Text Retrieval 

Text retrieval is another important topic related to spatial 

keyword queries. There are two main indexing techniques, 

inverted files and signature files, widely utilized in text 

retrieval systems. According to experiments made by Zobel 

et al. [10], [9], signature files require a much larger space to 

store index structures and are more expensive to construct 

and update than inverted files. The inverted files outperform 

signature files in most cases. Although these  methods 

perform quite well in text retrieval applications, none of 

them can efficiently process spatial keyword queries. In 

other words, it is impractical to answer spatial keyword 

queries by simply employing approaches introduced in  the 

previous subsection. An effective way to handle spatial 
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keyword queries is to combine the two groups means 

Nearest neighbor queries and Text retrieval. 

C. Spatial Keyword Query 

Many solutions  [1], [2], [3],  [8], [6] have been developed 

to evaluate spatial keyword queries.  Location-based web 

search is studied by Zhou et al. [20] to find web pages 

related to a spatial region. They described three different 

hybrid indexing structures of integrating inverted files and 

R*-trees together. According to their experiments, the best 

scheme is to build an inverted index on the top of R*-trees. 

In other words, the algorithm first sets up an inverted index 

for all keywords, and then creates an R*-tree for each 

keyword. This method performs well in spatial keyword 

queries in their experiments, but its maintenance cost is 

high. When an object insertion or deletion occurs, the 

solution has to update the R*-trees of all the keywords of the 

object. Cong et al. [1] illustrated a hybrid index structure, 

the IR-tree, which is a combination of an R-tree and inverted 

files to process location-aware text retrieval and provide k 

best candidates according to a rank system.  

It minimizes areas of enclosing rectangles and 

maximizing text into account during construction 

procedures. Felipe et al. [2] developed a novel index, IR2-

Tree which integrates an R-tree and signature files together, 

to answer top- k spatial keyword queries. They record 

signature information in each node of R-trees in order to 

decide whether there is any object which satisfies both 

spatial and keyword constraints simultaneously. However, 

the size of space for storing signatures in each node is 

decided before IR2-Tree construction. Once the IR2-Tree 

has been built, it is impossible to enlarge the space unless 

the tree is reconstructed. If the number of keywords grows 

quickly, a system will spend a lot of time repeatedly 

rebuilding the IR2-Tree. Hariharan et al. [3] proposed an 

indexing mechanism, KR*-tree, which combines an R*-tree 

and an inverted index. The difference between their solution 

and [2] is that they only store related keywords in each node 

of an R*-tree in order to avoid merging operations to find 

candidates containing all keywords. If the number of 

keywords that appear in each node varies. However, such a 

complicated indexing technique has a high maintenance cost 

as well.  Although there are a number of previous studies on 

spatial keyword queries, most of their solutions can only 

evaluate queries in Euclidean spaces. This limitation is due 

to the adoption of the R-tree (or its variants), which cannot 

index spatial objects based on network distances, into their 

hybrid index structures.  

III. EXISTING SYSTEM 

Existing works mainly focus on finding top-k Nearest 

Neighbors, where each node has to match the whole 

querying keywords .It does not consider the density of data 

objects in the spatial space. Also these methods are low 

efficient for processing query. The existing data structure 

called the IR2-tree [2] was used for processing the query. 

But IR2-tree has a drawback of signature files: false hits. 

That is, a signature file, due to its conservative nature, it 

searches to some objects, even though they do not have the 

keywords.  The penalty thus caused is the need to verify an 

object whose satisfying a query or  cannot be resolved using 

only its signature, but requires loading its full text 

description, which is expensive due to the resulting random 

accesses. 

IV. PROPOSED SYSTEM 

A spatial database manages dimensional objects (such as 

points, rectangles, etc.) and provides quick access to those 

objects. The importance of spatial databases is, it represents 

entities of reality in geometric manner. For example, 

locations of restaurants, hotels, hospitals are described as 

points in map, whereas larger extents like parks, lakes and 

landscapes as a mix of rectangles. In this paper we design a 

proposed system called spatial inverted index (SI-index). SI-

index preserves the spatial location of data points and builds 

R-tree on every inverted list at little space overhead. 

Figure 2 presents an R-tree that is created based on 

the points in Figure 1. The figure b shows how the hierarchy 

of bounding boxes is represented as a tree structure. The 

point Q is the query point located in minimum bounding 

rectangle (MBR)  R7. Rectangle R7 is a root node contains 

two MBRs R5 and R6. MBR R5 contains sub-nodes R1 and 

R2. MBR R6 contains sub-nodes  R3 and  R4 . MBR R1 

contains objects O1 and O2 , MBR  R2 contains objects O3 , 

O4 and O8 ,  MBR  R3 contains objects O5 , MBR R4 

contains objects O6 and O7. Each of these objects contains 

description of spatial query keyword. 

 

Fig. 1: Objects their bounding rectangles 

 

Fig. 2: R-Tree for objects 

The figure 3 shows architecture diagram of 

Proposed system, end user sends a spatial keyword query to 

the server, server retrieves data from database to process the 

query and sends results back to end user. Server frequently 

updates location information to the database. 

 

Fig. 3: Architecture of Proposed System 
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V. SPATIAL INVERTED INDEX  ALGORITHM 

The kNN spatial keyword query process is shown in 

Algorithm. The inputs to the algorithm are the query point q, 

the boundary object BO , the parameter k and keyword Kw. 

The kNN result returned by the server is retrieved by calling 

BO.result() on line 2. H is a min-heap which sorts points 

according to their distances to query q. First (lines 3-12), the 

algorithm constructs the boundary cell (BC) of the first 

object  p1 and checks whether q falls inside BC (p1). If not, 

p1 is not the first NN and the verification process fails. 

Otherwise, p1 is verified as the first NN and is added to the 

Visited set. 

The subsequent for loop (lines 13-22) iterates 

through all objects in L (kNNs from the BO) and performs 

the following operations: 1) if the   neighbor of the last 

verified object (L[i]) has not been visited yet, it is inserted 

into the min-heap H and the Visited set (lines 14-18) and 2) 

it compares the next object in the result set (L[i+1]) with the 

top of H (lines 19-21). If they are identical, L[i+1] is 

verified as the next NN. Otherwise, verification fails and the 

program returns false. Note that the capacity of the min-

heap is initially set to (k-1), i.e., it will only hold the first (k-

1) objects that are closest to q.   

Algorithm 1: KNN (q, BO, K, Kw) 

1:  H ← ∅; visited  ← ∅ 

2:  L ← BO.result ( ); p1=L[1]; 

3:  BCP ← compute BC( p1 ); 

4:  if ( q  ∉ BCP ) then 

5:  return false; {the first NN fails} 

6:  else   

7:   if ( Kw  ϵ   p1 ) then 

8:   visited.add ( p1); 

9:   else 

10:  return false; 

11:  end if 

12:  end if 

13:  for i=1 to k-1 do 

14:  for all ( n ϵ L[i]. Neighbors) do 

15:  if ( n ∉ visited) then 

16:  visited.add (n); 

17:  end if 

18:  end for 

19:   if (L [i+1].location ≠  H.pop( ) ) then 

20:   return false; {the ( i+1) 
th

 NN fails } 

21:   end if 

22:  end for 

23:  return true;   

VI. RESULTS 

If user wants to search nearest hotel within a particular area, 

first user enters area name and keyword (food menu) in 

search engines, server retrieves data from database, 

calculates distance from query point to hotel area and 

displays hotel names with distance in ascending order. The 

user selects hotel according to result. For example this result 

is as shown in figure 4.  

 

Fig. 4: Query Result 

VII. CONCLUSIONS 

By studying above methods the main motto is searching a 

relevant keyword with meaningful information with 

minimum time with valid results. Our application support 

novel forms of spatial queries that are integrated with 

keyword search. The existing solutions to such queries  

consumes more space  and are unable to give real time 

answers (gives false hit).In this paper, we propose new 

access method called the spatial inverted index (SI-index). 

The SI-index method consumes less space, also it has the 

ability to process spatial keyword queries in a short time. 
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