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Abstract 

In recent years, image retrieval prototypes become important and increased 

noticeably. Color feature is one of the most significant features to represent 

image. In this paper, we use a Dominant Color (DC) feature to represent 

images where each image represented by 8-DCs as maximum. Based on DCs 

values, image database is indexed using 3-D RGB partitioning color space. 

This is to reduce searching process where once a query image is given to the 

prototype; it will not search the whole database. Proposed technique will 

identify the partition and search the image within this partition only. 

According to the proposed method, extensive experiments were conducted on 

Corel databases. As a result, the retrieval time is reduced significantly 

without degradation to precision of retrieval. 

Keywords: Image retrieval, RGB color space, Fast CBIR search, Image 

database. 

I. Introduction 

In the last decade, Content-Based Image Retrieval (CBIR) has become an 

interesting area of research. Retrieval of visual information become very 

important in many applications such as fashion design, crime prevention, and 

face recognition. Accordingly, this research field becomes one of the 

important and fastest growing fields in information technology. In the 

beginning, image retrieval used text-based image retrieval. In this method, 

there are many problems such as manual annotation of images and different 

annotators' perspectives will lead to different keywords that associated with 

image [1]. Due to this limitations, researchers came up with CBIR where 

images are retrieved based on automatically extracted low-level features 

(human vision related), middle-level features (objects related), or high-level 

features (semantic related). Among these features, the low-level features 

(such as color, texture and shape) are the most popular due to its simplicity 

[2]. One of the important low-level features is color where it plays an 
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important role in CBIR due to its robustness to complex background and 

independent of image size and orientation [3-4].  

Searching huge images database forces several problems which are: i) 

long time is needed to retrieve similar images of query; ii) low performance 

is resulted of image retrieval system. Additionally, there are some issues 

associated with CBIR performance: first one concerns with accuracy of 

image retrieval, where most researches in this category ignore the efficiency, 

they depend on sequential search [5]. Second issue is efficiency, where 

researchers focus on the time of image retrieval. This research will 

concentrate on efficiency. 

Color feature is a prominent one from many existing Low Level Visual 

Features [6-7]. Some earlier methods are extensively utilized in CBIR 

systems such as dominant color descriptors (DCDs) and color Histogram [7]. 

Color histogram suffers from high dimensionality problem that in turn will 

increase its computations in similarity measure as well as make it inefficient 

in searching process. Therefore, dimensions reduction methods are needed. 

In DCDs, maximum eight colors are extracted from the image. In this 

method, vector quantization (VQ) method is used. In VQ, centroid of cluster 

is extracted using one of clustering algorithms such as k-means, this will lead 

to color estimation problem. This estimation problem will reduce CBIR 

accuracy. This is because, images will considered as matched images when 

their cluster centroids are approximately equal where centroids are extracted 

by averaging all colors in the cluster. As noticed, instead of comparing actual 

color values, approximated centroids values will be compared. Accordingly, 

color indexing method using RGB color space is proposed in this research. 

Color space of RGB coloring system will separate into small parts using octal 

tree color quantization method [8]. 

An organization of this paper can be arranged as follows. Section II 

explains the general content based image retrieval indexing methods. As well 

as, it explains color-based methods. RGB-based indexing method is detailed 

in Section III where it focuses on the proposed technique that speeds up an 

image retrieval process. Section IV explains results of proposed method 

compared with state of art methods. Finally, the conclusion in Section V is 

outlined. 
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II. Background  and Previous Works 

In huge image datasets, indexing plays an important issue to decrease the 

search's time and space of the image retrieval (IR) operation. Most color-

based methods achieve traditional sequential search during retrieval; this 

will enforce wasting in time of IR systems. Histogram is one of these color-

based image descriptors. Even with its great characteristics such as 

simplicity and ease of implementation, histogram suffers from "curse of 

dimensionality". Therefore, Dominant Colors are utilized to elude from this 

problem. Consequently, Dominant Color Descriptor will be used to achieve 

image indexing in this research.  

There are two key methods for image indexing: 

1) Multidimensional indexing, and  

2) Vector quantization techniques.  

First indexing method partitioned into two groups, Space and Data 

Partitioning approaches where they partition the space or data into small 

parts. Example methods for these methods are kd-tree (Space Partitioning) 

and R-tree (data Partitioning) [9]. One of the important output of Space 

Partitioning approach is whole disjoints partitions of the whole space where it 

results partitions without overlapping between them. 

In VQ method, there are several techniques, for example hierarchical K-

means clustering. Output of these techniques is grouping the data into 

clusters where each cluster has single value called Cluster’s Centroid (CC). 

CC can be found by averaging of all cluster participants. In image retrieval, 

the query is compared to CC instead of actual values of cluster members. 

This will lead to inaccurate results due to many of cluster’s members have far 

distance from the query whereas CC is near to this query.  

For color indexing, there are several methods have been proposed. In Deng et 

al. [10], histogram indexing is used where it suffers from high dimensional 

problem. In [3], color clustering and R-Tree method are used for indexing. In 

[11], they used LUV color clustering (by mean shift algorithm) and R*-Tree 

method for indexing. These previous methods based on color clustering that 

suffers from color estimation problem of clustering [10]. Recently, 

researchers in [9] contributes to overcome this problem where it introduce 
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two threshold variables to reduce error in similarity to CC. Accordingly, this 

paper discuss this problem and propose solution to avoid it. All previous 

related works can be summarized in Table1. 

Table 1: Related Works Overview Table 
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III. Proposed Color Indexing Method 

The purpose of proposed indexing technique is speeding up retrieval process 

in CBIR without significant degradation in retrieval quality. But how can do 

that? The answer simply is looking for images of matched colors to the 

query image. Thus, only images of colors that have distance less than 

specific threshold from query's DCs will be searched.  

To construct DB index structure, color similarity threshold must be 

determined by Euclidian distance where it will be set to 25 of according to 

three channels of RGB. 

 Indexing Structure 

In proposed method, DCs are extracted using dynamic quantization method. 

In this case, image is quantized to five-bits (from 3
rd

 to 7
th

 bits) of each color 

band. As the difference between two color bands is 25, the range of the two 

bits (3
rd

 and 4
th

) satisfies this difference. To decide two colors are similar or 

not, the last three bits (5
th

, 6
th

 and 7
th

) are far. Thus, these bits are exploited to 

be the first similarity level in the proposed indexing method; they will use to 

discriminate similar colors from not similar. The 3
rd

 and 4
th

 bits are used 

individually to be the subsequent levels of similarity (2
nd

 and 3
rd

 levels). 

Thus, first level of index structure will have 512 cells. The 2
nd

 and 3
rd

 levels 

of indexing structure will have eight cells. The 4
th

 level contains 4 entries that 

represent color ratio of certain DC in its image; each entry has 25% size of 

image. This is the key difference over research in [12]. Figure 1 represents 

our indexing scheme. 
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Figure 1: An Indexing scheme 

In [10], reducing search space is achieved through query submission, this 

will lead to that not similar images will not be considered in searching 

process. It is not practical in real applications like online image retrieval. 

This will consume time especially in huge database. Therefore, this 

research perform it offline to speed up query processing.  

 Image Searching  

In searching process, a query is submitted to CBIR prototype that will 

search on the images that are similar to it in DB. Searching Algorithm 

comprises some steps as follows: 
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In aforementioned steps, most not match images are filtered out 

according to large distance value among colors. According to max 

distance value among colors, three color allowance values (CAVs) are 

used. These CAVs are 0, 8 and 24 as will explain in section IV. 
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IV. Experimental Results 

Experimental setup need to be specified first before displaying the results 

as follows:  

 Indexing will be achieved with depends on (8, 5, 3 or 1) colors. 

This is because to measure indexing performance on each of the 

number of colors. Definitely, the largest percentage DCs will be 

selected. 

 To speed up image database's searching, we need to alleviate 

depending on sequential search. This can be achieved by 

reducing number of compared images with query. The reduced 

time of proposed method (Search Space Ratio (SSR)) can be 

computed by Reduced Search Space (RSS) and Whole Search 

Space (WSS) by using following formula: 

SSR= RSS/WSS 

 Two quantitative metrics are used to compute the accuracy of 

proposed indexed dominant color descriptor. These metrics are 

Precision(10) (denoted as Prc(10)) and Average Retrieval Rate 

(denoted as ARR). 
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Figure 2: Visual Results of DCD with Proposed Indexing Method in 

Corel-10K Dataset 
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 To evaluate the proposed indexing scheme, Corel dataset (10,800 

images) is used. To test color descriptor, MPEG-7 DCD will be 

used to check proposed indexing method. 

 

 

 

 

 

 

 

 

 

  

Table 2: Search Space Ratio in DCD using sequential and proposed indexed 

searching in Corel Dataset 

Indexed 

Colors 
8-Colors 5-Colors 3-Colors 1-Color 

DCD 

Search 

Space 

Ration 

Search 

Space 

Ration 

Search 

Space 

Ration 

Search 

Space 

Ration 

Sequential 

Search 
100% 

Proposed 

Method  

CAV =24 

57.3% 49.8% 40.5% 24.5% 

Proposed 

Method  

CAV=8 

27% 25% 22.1% 16.3% 

Proposed 

Method 

CAV=0 

14% 13.6% 12.8% 10.8% 
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From Table 2 and 3, we note that the proposed octal tree indexing 

method Reduce the search space approximately to 25% from the whole 

search space (100%) that used in sequential search method with 

increasing (or at least preserving) the accuracy value of the DCD. This 

certainly will speed up the searching process. 

V. Conclusion 

In this research, fast image retrieval is proposed. This is achieved by indexing 

images depending on their DCs. In this research, two indexing problems are 

overcome, by proposing indexing method that depends on dominant colors. 

The proposed indexing method outperformed over the state of art methods by 

using DC for indexing using octal tree quantization method. The 

characteristic of the proposed indexing scheme is it can be utilized for diverse 

color descriptors. Additionally, the suitable design of proposed index 

structure offers high speed retrieval. 

  

Table 3: Search Accuracy in DCD using sequential vs. proposed 

indexed searching in Corel Dataset 

Indexed 

Colors 
8-Colors 5-Colors 3-Colors 1-Color 

DCD 
Prc(10) 

ARR  

Prc(10) 

ARR 

Prc(10) 

ARR 

Prc(10) 

ARR 

Sequential 

Search 

0.230/ 

0.060 

Proposed 

Method  

CAV =24 

0.230/ 

0.060 

0.240/ 

0.061 

0.240/ 

0.059 

0.230/ 

0.057 

Proposed 

Method  

CAV=8 

0.240/ 

0.060 

0.240/ 

0.061 

0.240/ 

0.060 

0.230/ 

0.056 

Proposed 

Method 

CAV=0 

0.230/ 

0.060 

0.230/ 

0.061 

0.230/ 

0.058 

0.200/ 

0.054 
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