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1. Abstract: This paper proposes to recognize an aircraft in satellite photo using template matching for 

accurate detection and monitoring. This recognition system entails dimensionality reduction, segmentation 

and aircraft identification with templates. Here, Histogram possibility thresholding is used to hit upon the 

desired object from heritage. Connected component analysis evaluation is used here to label the segmented 

photo for grouping comparable objects. Correlation measurement is used for measuring similarity between 

distinct item vicinity features. This is used to locate the aircraft position for tracking it and it suggests that 

dependable and well matched approach for this method. High resolution multispectral satellite photographs 

with multi-angular look functionality have exquisite potential applications. 

 

Keywords: Aircraft, Template Matching, Correlation Measurement, Satellite Images, Moving Object 

Estimation, Target Modelling, Target Matching.  

 

2. Introduction 

 

Aircraft recognition is a vital issue of target recognition in satellite images and has many important 

applications in exercise which include airfield dynamic surveillance. Because the resolution of satellite 

photos receives better, more considerable colour, texture, and spatial data are provided. Such records offers 
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good opportunity to recognize airplane that has a completely complex structure. However, automated aircraft 

recognition isn't an easy problem. Besides the complicated shape, different aircraft differ in size, shape, and 

colour, and even for one type of airplane, the texture and intensity are commonly different in different 

scenarios. moreover, recognition frequently suffers from many disturbances including clutter, special 

contrasts, and intensity in homogeneity. for this reason, the robustness and resistance to disturbance are 

notably required for the method. We illustrate some ordinary satellite plane photographs. Here the system 

entails an object tracking algorithm with three-step processing that consists of moving object estimation, 

target modeling, and target matching. Probably moving objects are first recognized on the time-series 

pictures. The target is then modeled through extracting each spectral and spatial features. Inside the target 

matching system, template can be used as matching model to apprehend with each frame by frame for 

correct detection. Final simulated could be established the functionality of object tracking in far flung 

sensing picture with assist of used approaches. 

 

3. Related Work 

 

Various researchers and students have published related work in national and international research papers, 

thesis to understand the objective, types of algorithm they have used and various techniques for 

pre-processing.  

 

A .Yilmax, O. Javed and M. Shah worked together on Object tracking in the year 2006 and used technology 

object motion and changing, appearance patterns and tracking. 

 

Another work called Theme issue: Airborne and space borne traffic monitoring by S. Hinz, R. Bamler and U. 

Stilla was based on LASER data Acquisition, Field of view and scan pattern.  

 

http://www.ijsrem.com/


     International Journal of Scientific Research in Engineering and Management (IJSREM) 

         Volume: 06 Issue: 04 | April - 2022      Impact Factor: 7.185               ISSN: 2582-3930                                                                                                                                                                            

 

© 2022, IJSREM | www.ijsrem.com                                                     |        Page 3                                                                                                    
 

Ge Liu, Xian Sun, Kun Fu, Hongqi Wang wrote a paper on aircraft identification in high resoultion remote 

sensing images with the use of shape analysis based totally on image segmentaion and principal component 

analysis. Principal component analysis, or PCA, is a statistical system that allows you to summarize the facts 

content in huge records tables by using a smaller set of “summary indices” that can be may be effortlessly 

visualized and analyzed. 

 

4. Approach 

 

The process is enhanced by Otsu thresholding method which helps distinguishing the foreground and 

background of the given image. The Otsu’s thresholding technique may be suggested as the handiest and 

preferred method for automatic threshold selection, which can be implemented to numerous practical 

problems. Although the Otsu’s thresholding method is usually carried out to images with a bimodal 

histogram, it could additionally provide a meaningful end result for unimodal or multimodal histograms in 

which a precise delineation of the objects present on the scene is not a requirement. The crucial concept 

behind this technique is to acquire an optimal threshold that maximizes a function of the threshold level. The 

ideal threshold is selected by a discriminant criterion, to maximize the separability of the resultant 

instructions in gray levels. The process utilizes only the zeroth- and the first-order cumulative moments of 

the gray level histogram. 
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5. Proposed Methodology 

 

The proposing method has three steps. First, Object detection which involves objects extracted frame by 

frame. Second, target modeling in which we find features and obtain target in the images. Third, Target 

tracking in which we track object in every image. 

 

7. Implementation  

7.1 Preprocessing 

Image restoration is the operation of taking a corrupted/noisy photo and estimating the easy specific photo. 

Corruption might probable are also to be had many bureaucracy on the side of motion blur, noise, and digital 

digital camera misfocus. Image enhancement strategies (like evaluation stretching or de-blurring by a nearest 

neighbor approach) supplied through "Imaging packages" use no a priori version of the manner that created the 
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image.  With photo enhancement noise may be successfully be removed by using sacrificing some choice, but 

this isn't suitable in many programs. 

 

7.2 Template Matching 

 

It is a method in digital image processing for finding small parts of an image which fit a template image. A 

sliding window over other photo sequences is used to indicate the viable presence of the reference target. A 

local feature matching operator is applied to find the resemblance between the target model and the pixels 

within the window. The labeled component from segmentation module will be implemented to extract the 

region attributes to explain its characteristics. Here correlation coefficient might be used to measure the 

similarity among  different object for target detection and tracking. 

Correlation Coefficient: it is used to find the similarity between  special objects with their region features. 

it'll be described by, 

 

Cor_coef = [sum(sum(u1.*u2))] / [sqrt(sum(sum(u1.*u1))*sum(sum(u2.*u2)))]  

                 

Where, u1 = F1 – mean of F1,  u2 = F2 – mean of F2 

          F1 – Feature set1 and F2 – Features set2  
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7.3 Target Detection 

 

Target detection refers to the use of high spectral decision remotely sensed photos to map the places of a 

target or feature(often a plant species of interest) with a selected spectral or spatial signature. Here the 

satellite captured pictures are used and their template are matched with the aid of the use of matching 

template concept after that we're used one of the technique referred to as target detection by this technique, 

we were given more information about the given photograph simply get some features. 

 

Mainly using hyper spectral imaging has evolving various strategic and civilian placations. The existence of 

a reference dataset for research is scarce, and datasets from more than one platforms aren't available up to 

now. Detection algorithms. In order for detection of goals to be automated, a training database needs to be 

created. This is usually done with the help of experimental records accumulated while the target is known, 

and is then stored to be used by the ATR algorithm. 
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7.4 Local Region Descriptors 

 

Connected Component Analysis 

 

The output of the change detection module is the binary photo that includes two labels, i.e., ‘0’ and ‘255’, 

representing as ‘background’ and ‘foreground’ pixels respectively, with some noise. The goal of the 

connected component analysis is to come across the huge sized connected foreground places or item. This is 

one of the vital operations in motion detection. The pixels that are collectively linked can be clustered into 

changing or shifting objects through analyzing their connectivity.  

 

In binary image analysis, the object is extracted using the connected component labelling operation, which 

encompasses assigning a unique label to every maximally related Foreground location of pixels. One of the 

essential labelling techniques is “classical sequential labelling algorithm”. It is primarily based on  two 

raster scan of binary image. The primary scan performs the temporary labelling to every foreground region 

pixels with the aid of checking their connectivity of the scanned picture. Whilst a foreground pixel with two 

or greater than two foreground neighbouring pixels carrying the identical label is found, the labels associated 

with those pixels are registered as being equivalent. Meaning these regions are from the same object. The 

managing of equivalent labels and merging thereafter is the most difficult task. 

 

Local Region Descriptors 

 

The Labelled object inside a sign are carried out to measure its characteristics which can be useful to 

understand a sign with saved templates. The following features are extracted, Area, Orientation, Height, 

width, Eccentricity, perimeter and Equivalent diameter. 
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8. Results 

 

Fig 1. Simulation results 

 

   

 

Fig 2. Input Images and Aircraft Detection 
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Fig 3. Test Image and Dimensionality reduction 
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Fig 4. Segmentation and Tracking 

 

  

 

9. CONCLUSION 

 

The project presented that recognizing aircrafts from high resolution remote sensing images using various 

templates. In this target detection, probability threshold and template matching were the approaches to made 

recognition flexible and with better accuracy.  Morphological labeling process is also used effectively to 

group the segmented objects and stored templates were matched with local objects of segmented image 

through region geometrical features. The project simulated results shows that used methodologies provides 

better target detection accuracy based on templates and less time consumption. This system will be enhanced 

to detecting changes from high resolution satellite images using supervised segmentation approaches. 
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