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ABSTRACT: 

Within this paper, we concentrate on the large-scale aurora image retrieval by leveraging the 

bag-of-visual words (BoVW) framework. Around the one hands, the polar meshing plan is 

carried out to look for the interest points that is more appropriate for images taken by circular 

fisheye lens. To refine the unacceptable representation and enhance the retrieval performance, 

the BoVW model is modified by embedding the polar information. The brilliance from the 

suggested polar embedding method is based on two aspects. Specifically for the aurora image, 

the extracted polar scale invariant feature transform (polar-SIFT) feature may also reflect the 

geomagnetic longitude and latitude, and therefore facilitates the further data analysis. However, a 

binary polar deep local binary pattern (polar-DLBP) descriptor is suggested to boost the 

discriminative power visual words. The experimental result signifies the suggested method 

increases the retrieval precision considerably with acceptable efficiency and memory cost. Along 

with the 64-bit polar-SIFT code acquired via Hamming embedding, the multifeature index is 

conducted to lessen the outcome of false positive matches. Extensive experiments are conducted 

around the large-scale aurora image data set. 
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1. INTRODUCTION: 

This paper views the job of aurora image 

retrieval within the large-scale aurora image 

database. Aurora is really a display of 

natural lights on the horizon, especially in 

the high latitude regions. It is because the 
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collision of solar energetic billed particles 

with atoms within the thermosphere. Thus, 

scientists utilize various facilities to capture 

the aurora observation data, including 

multiband imagers aboard numerous 

satellites. By analyzing the morphological 

characteristics of aurora images, scientists 

can construct specific model to forecast 

solar activities, and therefore some 

disastrous space weather brought on by 

strong disturbance within the magnetosphere 

could be prevented. However, traditional 

aurora data study performing via visual 

inspection is restricted and inefficient [1]. 

On single hands, this manual strategy is 

performed on the small database because of 

the tiresome work burden, making case 

study result incomprehensive. However, 

subjective errors are often introduced due to 

visual fatigue. This paper concentrates on 

the subject of aurora image retrieval. On 

single hands, CBIR benefits the record 

analysis on large-scale aurora database by 

selecting candidate images. However, CBIR 

facilitates case study of recent data by 

supplying reference information from 

similar images within the large-scale historic 

data. Our goal would be to retrieve similar 

aurora images inside a large-scale database 

by way of the CBIR technique, and CBIR is 

conducted like an extra way to help 

scientists for his or her further manual 

analyses. Presently, most condition-of-the-

art CBIR approaches derive from the Bag-

of-Visual Words (BoVW) model [2]. There 

are two primary procedures in the BoVW-

based image retrieval framework, i.e., 

offline indexing an internet-based retrieval. 

Within the offline stage, local options that 

come with images within the database are 

extracted and quantized to some visual 

vocabulary, and therefore each image could 

be symbolized like a “bag” of visual words. 

In the web based stage, the distribution of 

visual words within the query image is first 

determined, after which images 

concentrating on the same distributions are 

considered because the retrieval results. 

Within this paper, we advise a polar 

embedding (PE) model for aurora image 

retrieval. The embedding of polar 

information mainly is based on two aspects. 

On single hands, to refine the Dense-SIFT 

descriptor, we conduct the polar meshing 

rather of rectangular meshing to look for the 

interest points, and therefore forms the 

Polar-SIFT descriptor. The Polar-SIFT is 

much more appropriate for images taken by 
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circular fisheye lens. Mixing using the polar 

meshing, the Polar-DLBP is used to aid the 

Polar-SIFT descriptor. The DLBP has 

qualities of sturdiness against illumination 

changes and computational simplicity, 

which could effectively complement the 

disadvantages of SIFT descriptors. 

However, in line with the well-known 

texture descriptor local binary pattern 

(LBP), we advise a better version to boost 

the discriminative power visual words. The 

“deep” in DLBP implies a far more in-depth 

representative ability that is achieved by 

extending the LBP computation in the 

interest indicates its neighbors with much 

deeper and much more detailed 

comparisons. 

 

2. PROPOSED SYSTEM: 

Using the characteristics of aurora image 

into consideration, we advise a polar 

embedding approach to refine the SIFT 

descriptor and also to blend it with a Polar-

DLBP feature for indexing. The suggested 

method includes two primary components: 

offline indexing an internet-based retrieval. 

Polar-SIFT feature quantization, Polar-

DLBP feature extraction, and indexing with 

multi-features.1) Offline Indexing: After 

inputting the big-scale aurora image 

database, polar embedding interest points 

recognition is carried out for every image 

[3]. The Polar-SIFT feature quantization will 

be applied having a visual vocabulary 

generated by AKM clustering. To lessen the 

data loss during quantization and get high 

discriminative ability, Hamming embedding 

plan is adopted to map the Polar-SIFT 

feature like a binary signature. These 

interest points are selected within dense grid 

via polar meshing, which conforms towards 

the imaging principle and geomagnetic 

implication from the aurora image. 

Subsequently, each interest point is 

explained the SIFT descriptor, which yields 

the Polar-SIFT feature. Meanwhile, Polar-

DLBP feature extraction is conducted to 

develop a texture descriptor for that interest 

point, and it makes sense also symbolized 

like a binary signature. Later on, the data of 

Polar-SIFT and Polar-DLBP is fused and 

saved being an entry for indexing. Finally, 

by inserting related records of great interest 

suggests the road of certain visual word, the 

inverted file is built and indexing with 

multi-features is finished. 2) Online 

Retrieval: Given a question image, we first 

extract the neighborhood features including 
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Polar-SIFT and Polar-DLBP for the interest 

points, and also the Polar-SIFT can also be 

quantized to visual vocabulary and 

converted like a binary signature via HE. 

Then, tf-idf is computed using the 

information from the relationship between 

visual words and interest points. Along with 

the Hamming distance between binary 

signatures of great interest points, the 

similarity score between your query image 

as well as an image within the offline 

database is decided. Finally, a rated list in 

line with the similarity scores is exported 

because the retrieval result, and also the 

greater the score, the greater the rank. The 

SIFT feature is generally utilized in BoVW-

based natural image retrieval. On the other 

hand, a polar meshing might be more 

appropriate in the look at imaging principle 

capable to ensure the value of all of the 

detected points [4]. Thus, we advise a polar 

embedding interest point’s recognition 

method by altering the oblong meshing like 

a polar meshing. On single hands, polar 

meshing selects sufficient interest points 

within an informative region, which ensures 

the discriminative capacity of local features 

and avoids unnecessary computation around 

the uninformative regions. After removing 

Polar-SIFT options that come with all 

images within the database, AKM is 

conducted to create the visual vocabulary. 

However, as circular fisheye lens generate 

images with spherical aberration, the 

peripheral region from the image contains 

more pixels per viewing position compared 

to central region. Each Polar-SIFT local 

feature will be quantized towards the nearest 

centric within the trained vocabulary via 

approximate nearest neighbor (ANN) 

formula. To lessen the quantization error, 

binary signature of Polar-SIFT is calculated 

via HIM. The Polar-DLBP feature is 

extracted on a single interest points based on 

polar meshing, and every interest region is 

symbolized having a DLBP descriptor. 

Unlike the naive LBP or CS-LBP only 

measures the connection among an area 

centered within the interest point, we 

implement a much deeper and much more 

detailed comparison. To balance the size of 

binary signature and it is discriminative 

ability; we perform CS-LBP for that interest 

point and also the seed points, and 

concatenate these to make up the DLBP. 

Thus, the created Polar-DLBP feature is just 

treated as the second Polar-SIFT feature 

after HIM. Because the suggested Polar-
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DLBP shares exactly the same interest point 

and visual word with Polar-SIFT, the 

inverted file structure could be modified 

slightly to do the indexing with multi-

feature. To show the potency of the 

suggested polar embedding way of aurora 

image retrieval, we conduct massive 

experiments around the ASI aurora image 

database [5]. We adopt this querying plan 

making appropriate adjustments for that 

suggested polar embedding method. The 

polar embedding interest point’s recognition 

is first performed towards the query image, 

and also the corresponding Polar-SIFT 

features could be extracted and quantized to 

related visual words. 

 

Fig.1.Proposed system 

 

3. CONCLUSION: 

By discovering interest points with polar 

meshing, sufficient and representative Polar-

SIFT features are extracted and employed to 

create the visual vocabulary. This paper 

proposes a polar embedding way of large-

scale aurora image retrieval. The Polar-SIFT 

feature is much more appropriate for images 

taken by circular fisheye lens compared to 

naive SIFT and Dense-SIFT feature. 

Experiments are conducted on datasets with 

various sizes, and also the result implies that 

the suggested method maintains high 

retrieval precision in contrast to other 

methods. To refine the discriminative ability 

of local feature and lower the false positives 

in retrieval result, a binary Polar-DLBP 

feature is presented and integrated using the 

Polar-SIFT feature for indexing and 

querying. 
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