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Abstract - Multimedia is an amalgamation of four components 

which includes text, image, audio and video. Multimedia 

information networking requires storage and transmission of 

multimedia objects. How these objects are represented and 

stored in a digital computer is a challenging issue while 

retrieving the information from the existing database to meet 

the demands of various domains like medical, military, design, 

architecture, advertising, publishing and Internet applications.  

We proposed an integrated solution for Content Based Image 

Retrieval (CBIR) by using Local Ternary Pattern (LTP) and 

Local Derivative Pattern (LDP) algorithms. The proposed 

algorithms gives high level accuracy compare to other image 

retrieval system. This accuracy can be achieved by using 

images of resolution ranging from 200*200 to 600 * 600 pixels. 

 
Keywords - Content Based Image Retrieval, Local Ternary 

Pattern, Local Derivative Patter . 

 
I.INTRODUCTION 

 

Multimedia contents are growing intensively and the need 

for multimedia retrieval is occurring more and more 

frequently in our daily life. Due to the complexity of 

multimedia contents, image understanding is a difficult but 

interesting issue in this field[1][2]. The rapid expansion and 

development of large-scale storage, high performance 

workstation and broadband network technology, the 

information transferred on the Internet consists of not only 

text and images, but also varieties of multimedia 

communication, which is possible on technical and 

economic aspects. Multimedia communication makes video, 

audio, text, images as one kind, as well as provides richer 

user experience, so that it is used more and more 

extensively. Streaming media technology makes it possible 

to transfer audio, video or animation to users’ PC 

continuously and in real-time mode instead of waiting for 

the whole completion. In today’s world more and more 

multimedia Information is stored in databases like images 

audio and video. An image may be better or more effective 

than a substantial amount of text. CBIR is concerned with 

effectively and efficiently accessing desired images from 

large and varied image collections. Conventional databases 

allow for textual searches on Meta data only whereas CBIR 

uses various visual features to search images from large 

scale image databases based on users request in the form of 

a query image. The need for CBIR are more appropriate 

along with multiple features for better retrieval accuracy. 

The scope of the paper includes the design and 

implementation of various algorithms for performing image 

retrieval for large set of database.  

 

A. Previous Work 

 

In our earlier work the obtained results shows that Local 

Binary Pattern (LBP) and AVG RGB algorithms provides 

75 percentage accuracy for sorted images for CBIR. The 

CFSD Algorithm couple with database forms highly 

efficient system which retrieves at most three similar images 

quite accurately[20]. The images were sorted based on the 

two algorithms LBP [3][4] and Avg RGB. The values were 

calculated for the images for both these algorithms and the 

sorting was done based on LBP values. If the images have 

same LBP values then its sorted based on the AvgRGB 

values. Similar images are retrieved based on the values 

generated by using LBP and Avg RGB algorithms[19]. 

 

B. Proposed Work 

 

In the current work LDP and LTP algorithms are 

implemented. LDP calculates the center pixel values using 

different angles like 0
0
, 45

0
, 90

0
and 135

0
 degrees. LTP is 

used to calculate center pixel by keeping the center value 

fixed or some threshold is maintained. Images are extracted 

from the database and stored in the folder or file. For this 

purpose BLOB(Binary large object) and CLOB(Character 

large object) methods are used. Finally images are sorted 

based on different algorithms. 
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II. ALORITHM DESCRIPTION 

 

A. Local Ternary Pattern (LTP)  

 

LTP are the higher version of Local binary patterns (LBP), 

it does not threshold the pixels into 0 and 1, and rather it 

uses a threshold constant to threshold pixels into three 

values where gray value in zone of width ±t around gc the 

value taken as 0, above that (gc+t) value taken as +1, below 

that (gc-t) value taken as -1,where t is the threshold constant, 

gc is the value of the center pixel and x is the value of the 

neighboring pixel[7]. 

 

In this way, each threshold pixel has one of the three values. 

Neighboring pixels are combined after thresholding into a 

ternary pattern. Computing a histogram of these ternary 

values will result in a large range, so the ternary pattern is 

split into two binary patterns. Upper Pattern and Lower 

Pattern. In LTP algorithm, values are compared between 

center pixel values, neighbor pixel and threshold value, to 

get three values -1, 0 and 1. Fig1 shows LTP pattern 

obtained from the user image and is converted into 0,1 and -

1of LTP. The obtained pattern is divided by upper and 

lower pattern as shown in below Fig 2.  

  

Fig1: LTP pattern obtained from the user image. 

Fig 2: Upper Pattern and Lower Pattern of LTP. 

  

Algorithm Steps for LTP: 

Step 1: Pattern is obtained from the user. 

Step 2: Find the threshold value (that depends on the user 

defined image.) 

In ternary pattern matrix values are -1, 0, 1 that is obtained 

from the center pixel value computed with the neighbor 

pixel value  

Step 3: The obtained ternary pattern is further divided into 

upper and lower binary patterns.  

The upper pattern  is obtained by replacing -1 with 0.  

Lower pattern is obtained by replacing -1 with 1 and rest of 

them are filled with 0. 

Step 4: Neighbor pixel is computed with gray level from 

binary to decimal  

B. Local Derivative pattern (LDP) 

LBP is conceptually regarded as the non-directional first-

order local pattern because LBP encodes all-direction first-

order derivative binary result while LDP encodes the 

higher-order derivative information which contains more 

detailed discriminative features that the first-order Local 

Binary Pattern (LBP) cannot obtain from an image[8].  

LDP concentrate and evaluate edge response values, these 

responses encodes the texture of the image. Given an image 

I, the first-order derivatives along 0
0
, 45

0
, 90

0
, and 135

0 
are 

calculated and in this framework to encode directional 

pattern features based on local derivative variations. The n 

order LDP is proposed to encode (n-1) order local derivative 

directions variation [12][18]. By doing so, more detailed 

information is obtained than LBP. Fig. 3 Shows the LDP in 

different direction along with different angles. 

 

 

Fig 3.  Derivative Pattern in different direction along with angles 0(a) 
,45(b) ,90(c), 135(d ) 

Algorithm Steps for LDP: 

Step 1: Pattern obtained from the user, 

Step 2: Apply the derivatives in horizontal, vertical and 

diagonal axis 

Step 3: ref 1 * is the center pixel value, ref2 ∆ is neighbor 

value, fig 3 shows in different angles. 

Condition 1: both the direction values in increment or 

decrement binary values is taken as 0 otherwise 1 

The Fig4. Shows the values calculated for LDP in     binary 

form for zero degree, Similarly other values calculated for 

different angles such as 45
0
, 90

0
 and 135

0
.The obtained 

results are shown in fig4. 
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The obtained result in the form of 32 bit binary values. 

 
Fig 4. Local Derivative Pattern for zero degree in binary form. 

 

III. EXPERIMENTAL ANALYSIS AND RESULTS 

The proposed Algorithm are used to sort the similar images. 

Four algorithms are used in this scenario namely LBP, LTP, 

LDP and Avg RGB. In order to evaluate the performance of 

the proposed algorithms of images (512 * 512) pixels as 

depicted in figure 5. The given input is taken in the form of 

matrix, in that matrix the values are compared between 

centre pixel values with the neighbor pixel. First the 

Algorithm calculates the values of local Binary pattern, 

local ternary pattern, local derivative pattern and Avg RGB 

.It sorts the images based on LBP in ascending order. If two 

or more images have same values for LBP then the image is 

sorted based on the LTP. If two or more images have same 

values for LTP then the image is sorted based on the LDP. 

Similarly if two or more images have same values for LDP 

then the image is sorted based on the Avg RGB,which is 

depicted in Fig 6. In the next step query image is given by 

the user and similar images are retrieved. 

 

 

 
 

Fig 5.  Images for Experimental Analysis 

 

 

 
 

 
Fig 6: Results of LBP, LTP, LDP, Avg RGB Algorithms. 

 

 

IV. CONCLUSION 

 

The obtained results shows that LTP and LDP algorithms 

gives better accuracy compared to LBP and Avg RGB 

algorithms. In order to improve the retrieval accuracy the 

sorted images are traced from the proposed algorithms like 

LTP and LDP. The accuracy of images obtained from the 

database is mainly depends on the functionality of different 

algorithms. 
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