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Abstract. Image databases obtain the incremental images frequently. However in tradition it is 
directly compressed to the incremental image, which ignores the redundancy and similarity between 
images. The general compression way is not satisfied. With an increasing number of compression 
method proposed, we proposed a method called incremental image compressing method aiming to 
this question, which is to make the best of the redundancy and similarity between image database 
and incremental image. Firstly, we tried to classify the incremental image, then seek the most 
similar image in the class as the reference image, and encode the incremental image using the 
redundancy and similarity. Simulations test shows the compression results are obviously improved, 
so the proposed method is superior to traditional compression methods. 

Introduction 
With the development of science and technology, digital cameras and smart phones have been 

very popular, people can get a lot of high quality images at any time and any time. Cloud storage 
and the popularity of the Internet to make the image more convenient. In the face of a large number 
of image data, storage and transmission has become a difficult problem. As of February 2016, more 
commonly used in the fields of computer vision, the size of the database are gradually increasing, 
for example, AWA contains 50 kinds of 30 thousand images [1], ImageNet contains more than 20 
thousand kinds of about 14 million images [2], Place2 contains more than and 400 kinds of about 
10 million scene images [3]. In the face of the problem of large image database storage, especially 
the database, the traditional compression coding method can not meet the needs of reality, more 
effective image compression coding method is imminent. 

The traditional intra prediction compression method only uses the redundant information in the 
incremental image to compress the image. This method only uses the information of spatial 
redundancy in the image frame, without making full use of the inter frame redundancy, the 
compression effect can not meet the needs of the data explosion era. In order to use inter frame 
redundancy compression encoding method based on graph theory to generate pseudo video 
sequences is proposed in [4-10], but this method in the face image database incremental image, 
incremental image usually has little or no redundant information between frames, pseudo video 
sequence compression method in image database incremental image compression effect when 
compared with the traditional compression encoding method to enhance co.. In order to overcome 
the pseudo video sequence compression encoding method and traditional compression encoding 
method, is proposed in this paper, first find the visual and incremental image most similar images 
from the image database, to find the image as the reference image, the incremental image 
compression encoding, which can make full use of the redundant information between frames, the 
compression effect to achieve the optimal. The main contribution of this article is: propose the 
incremental image oriented image database effective compression encoding method, using 
classification theory in image database has to find the most similar image as the reference image 
compression. The remainder of this article is organized as follows. The first part introduces the 
related work. In the second part, the method of the proposed method is introduced. The third part 
introduces the experimental setup and analysis of experimental results. The fourth part is the 
summary of this article. 
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Related Work 
The first method to compress the incremental image is HEVC HEVC method (intra coding). This 

method only uses a single image frame redundancy of single image compression, but not to be able 
to compress the redundant image frames. 

Incremental image compression of the second methods are based on RS (Signal Representative) 
method, also known as star topology compression. This method first produces RS, the difference 
between the RS and each incremental image and RS are compressed. The representative methods 
are MMP[12] Centroid, Method[13] Template and Method[14] MMD[11]. Although these methods 
also use the redundancy between the images, but there are two shortcomings. First, because of the 
need to generate RS, the relevance of the incremental image requirements are high, more suitable 
for remote sensing images and medical images. Second, this kind of star topology structure, RS is 
fixed as a reference image, when the image compression, the use of redundant information between 
the frame is not enough. 

Incremental image of the third compression methods are pseudo video sequence compression 
method, also known as the method based on graph theory, more representative of the method is 
[4-10]. In these methods, firstly, a minimum spanning tree is established, which makes the weights 
and the minimum of all edges. Among them, the weight of each tree is represented by the parent 
node as the reference image. Then, the minimum spanning tree is traversed to generate a pseudo 
video sequence. In the first image of the intra prediction coding, the residual image between the 
inter frame prediction coding, which is called IPPPP mode. But this method has the following 
disadvantages in the image database. First, the incremental image, the correlation between the 
image is very poor, so you can not use the inter frame redundancy. Second, this method does not 
make full use of the existing image information of the image database. 

In this article, an incremental compression coding method for image database is proposed. This 
method makes full use of the redundant information between the existing image database and 
incremental image. For each incremental image, the first of its classification, the fastest to find the 
most similar visual image categories where, through its visual search to find the most similar image 
in the class, so to find the most similar visual image and incremental image maximum redundancy. 
Using the most similar image as the reference image, the inter frame prediction coding of the 
incremental image is performed.  

Incremental Compression 
The method proposed in this paper the main purpose is to make full use of the redundancy of 

existing image database and incremental image, to effectively compress the incremental image (we 
add to the existing image database is a part of the image is called incremental image). In this section, 
we describe how to search for the most similar images from the image database through the 
classification, within class search from the image database. Use visual most similar image as the 
reference image to compress the incremental image. The advantage of this method is that each 
incremental image can be found under the condition that the image with the maximum redundancy 
can be found as the reference image. 

Assuming that there is already a large number of images in the local database, the database in 
accordance with the visual image of the visual similarity of the image classification. Image database 
to maintain and expand, in the face of such a problem, how to increase the effective compression of 
the new image. Fortunately, the relationship between the image database and the existing 
incremental image, make full use of the search to the visual image and the most similar redundancy 
incremental image, the incremental image as P frame video encoding of incremental image 
compression encoding.  

Existing image database size may be very large, in order to get the most visually similar images, 
if you search directly in the image database, will be very expensive. Therefore, this paper proposes 
a method to classify the incremental image, and then search within the class, which will greatly 
improve the efficiency of searching the most similar images. A key question is how to correctly 
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classify each increment image. Commonly used classification method has SVM (Vector Machine 
Support), KNN (k-NearestNeighbor) and the depth of learning, etc.. In this method, we first use the 
existing classification model of the image database to classify the incremental image, which can 
greatly improve the efficiency of classification. We have not trained a good classification model, we 
re training classification model for image database. Although the time-consuming re classification 
model training, but training a classification model, incremental image next to effective, compared 
each directly from all classes in the image library to search the most similar visual image and high 
efficiency. For example, the image of the [2] database ImageNe, we can use the existing model 
AlexNet[15] for incremental image classification, the Place2 database classification can be used in 
the existing model [16]. 

After classification, in order to get the most similar images in the class, it should find an 
effective image distance to measure visual similarity. In this paper, in order to improve the search 
speed, we directly use the Euclidean distance to measure the similarity of the image. First, feature 
extraction of image database and incremental image with SPM[17], the distance of all images 
calculated each incremental image and image database and its corresponding class, and then sort of 
all distance and incremental image from the nearest image, that is the most similar visual image as 
the reference image frames. 

For an incremental image, this method uses the video coding standard HEVC and the reference 
image obtained from the 2.2 section to use the incremental image as the inter frame prediction 
coding for the P frame. In this way, each image in the incremental image will find the 
corresponding existing image database in the visual image is the most similar, establish 
corresponding relation, avoid the incremental image and image database has been separated, 
considered separately.  

Analysis 
In this section, the paper proposes an incremental image compression coding method based on 

the image database and the method of HEVC intra prediction coding. All experiments based on 
HEVC platform, QPs (parameters quantization) is set to 22, 27, 32, 37. For HEVC, please refer to 
[18]. Extracted from 11 videos, according to the visual similarity is divided into 11 categories, each 
category of images in 23 to 43, the image is scaled to 256*256. We chose an image from each 
category as (that is, a total of 11 images) incremental image, the remaining image as an existing 
image database. In the incremental image, the experiment uses the re training SVM classifier to 
classify each image. After classification, in the corresponding class by SPM[17] (the dictionary size 
is 40, the image is divided into 3 layers) for all image feature extraction, using Euclidean distance to 
calculate the distance of each image and incremental image within class, the nearest image as the 
reference image, then the incremental image in encoding. HEVC intra prediction coding experiment 
based on random order of all the incremental image compression coding. 

 
Fig.1. Rate distortion curve of incremental image compression 

Advances in Computer Science Research, volume 50

630



 

The experimental results are shown in figure 1. Figure 1 shows the proposed method and the 
HEVC intra prediction encoding method for image database incremental image compression 
encoding rate distortion curve, compared to HEVC intra prediction encoding method, this method 
significantly improve the compression effect. It shows that the proposed method can make full use 
of the redundancy of the incremental image and the existing image database, and provide a better 
reference image for each incremental image. 

Conclusion 
In this paper, we propose a novel scheme for incremental compression on the image databases. 

We attemped to find the most similar image as the reference image in the image databases by 
classification and intra class searching, then compress the incremental images baesd on the HEVC 
inter prediction. Our major contribution is improving the compression ratio by making full use of 
the redundancy between the image databases and the incremental images. Compared with the 
HEVC intra prediction, the incremental compression coding shows a better compression 
performance.  
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