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Abstract: 

This project presents the Recognition of object (Aircraft) in an image for better recognition based on the combination of 

wavelet features and correlation on shape analysis. An object can also be recognized with help of texture or appearance features 

through Scale invariant feature transform (Wavelet Transform). These correlation measurements and SIFT for appearance feature 

extraction are effectively utilized for accurate object recognition. Along with this system, Gaussian noise features removal also 

used to extract the minimal luminance changes from images for better performance. These techniques are useful to minimize the 

drawback of previous methods like texture features and OTSU (Multi Scale segmentation). Aircraft on the wavelet based method, 

we propose a new hybrid recognition method that combines Wavelet features and Correlation changes. Here, Gaussian noise 

removal purpose we will use filter process and feature extraction purpose we use wavelet transform Each sub band can vary in the 

number and the types of features, where these two degrees of variability empower the hybrid method with even more flexibility 
and discriminative potential on recognition on aircraft. The performance of these used algorithms will be differentiated though 

precision and recall rate metrics. These results show the proposed shape primitives are indeed sufficiently powerful to aircraft 

recognize in satellite remote sensing images and developed its Graphical User Interface (GUI) in MATLAB. 
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I.           INTRODUCTION 

DIGITAL images are subject to a wide variety of distortions 

during acquisition, processing, compression, storage, 

transmission and reproduction, any of which may result in a 

degradation of visual quality. The identification of objects in 

an image this process would probably start with image 
processing techniques such as noise removal, followed by 

(low-level) feature extraction to locate lines For applications 

in which images are ultimately to be viewed by human beings, 

the only “correct” method of quantifying visual image quality 

is through subjective evaluation. In practice, however, 

subjective evaluation is usually too inconvenient, time-

consuming and expensive. The project presents recognize of 

an aircraft in satellite image using template matching. The 

goal of research in objective image quality assessment is to 

develop quantitative measures that can automatically predict 

perceived image quality. An objective image quality metric 

can play a variety of roles in image processing applications. 
First, it can be used to dynamically monitor and adjust image 

quality. Image enhancement techniques are the algorithms 

which improve the quality of images by removing blurring and 

noise, increasing contrast and sharpness of digital medical 

images. There are many image enhancement approaches 

(theories) like Contrast stretching, Range compression, 

Histogram equalization and noise smoothing.  

A certain amount of trial and error usually is required before a 

particular image enhancement approach is selected. There is 

no general theory of image enhancement. When an image is 

processed for visual interpretation, the viewer is the ultimate 
judge of how well a particular method works. Visual 

evaluation of image quality is a highly subjective process. 

 

 
FIGURE1: INPUT AIRCRAFT IMAGE 

 

Image segmentation 

Image segmentation is the fundamental approach for digital 

image processing. In image processing, segmentation is the 

first step to preprocess the images to extract the objects and 

make it easier to analyze the segmentation process identifies 

the group of pixels having similar properties within the image. 

Segmentation is a valuable tool in many fields in our daily life 

like industry, health care’s, Digital image processing, remote 

sensing, Road traffic image, content based retrieval, pattern 
recognition, and computer vision etc. binarization techniques 

for grayscale documents can be grouped into two broad 

categories: global binarization and local binarization. Global 

binarization methods like that of Otsu method try to find a 

single threshold value for the whole document. But all the 

method should be applied to all the type of images for that an 

algorithm like Lloyds means should be considered to classify 

the depth and extension region of the identified area. 
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II. EXISTING METHOD 

1. Generalized Stauffer–Grison background subtraction 

for dynamic Outdoor Scene Segmentation:  
We propose an adaptive model for backgrounds containing 

significant stochastic motion (e.g. water). The new model is 

based on a generalization of the Stauffer– Grison background 
model, where each mixture component is modelled as a 

dynamic texture. 

 

Drawbacks:  

 Only suitable for static scenes  

 This is a strong limitation for scenes with 
spatiotemporal dynamics.  

 
2. Tracking and Counting Vehicle in Traffic Control 

Surveillance Systems:  
The greatest challenge on monitoring characters present a 

scheme to automatically track and count Vehicle in a 

surveillance record traffic control system. First, a dynamic 

background subtraction module is employed to model light 

variation and then to determine pedestrian objects from a static 

scene. To identify foreground objects as characters, positions 

and sizes of foreground regions are treated as decision 

features. From a monocular video scene is to track targets 
under occlusion conditions.  

 

Drawbacks:  

 Sensitive to light variations. 

 

3. Object Detection and Modelling Algorithm for 

Automatic Visual Vehicle Counting System: 
This paper presents moving object detection and modelling 

algorithm for automatic visual Vehicle counting system to 
identify individuals from top view images acquired from an 

overhead Surveillance camera [Recorded].  
 

Drawbacks:  

 Can work in a wide range of applications where the 

classical active contours have failed. 

 

III. PROPOESD METHOD: 

1. Discrete Wavelet Transform: 

The wavelet transform (WT) has gained widespread 

acceptance in signal processing and image compression. 
Because of their inherent multi-resolution nature, wavelet-

coding schemes are especially suitable for applications where 

scalability and tolerable degradation are important. Wavelet 

transform decomposes a signal into a set of basis functions. 

These basis functions are called wavelets. Wavelets are 

obtained from a single prototype wavelet y(t) called mother 

wavelet by dilations and shifting:   

                               

 
Where a is the scaling parameter and b is the shifting parameter 

 
FIGURE2: DWT AIRCRAFT IMAGE 

 

Discrete Wavelet transform (DWT) is a mathematical tool for 

hierarchically decomposing an image. The DWT decomposes 

an input image into four components labeled as LL, HL, LH 

and HH [9]. The first letter corresponds to applying either a 

low pass frequency operation or high pass frequency operation 

to the rows, and the second letter refers to the filter applied to 

the columns. The lowest resolution level LL consists of the 

approximation part of the original image. The remaining three 
resolution levels consist of the detail parts and give the 

vertical high (LH), horizontal high (HL) and high (HH) 

frequencies. Figure shows 1D-wavelet decomposition of an 

image.  

 
2. Project Implementation: 

FIGURE3: 

BLOCK DIGRAM OF PROPOSED METHOD 

 

3. Image Segmentation  

 
Image segmentation is the fundamental approach for digital 

image processing. In image processing, segmentation is the 

first step to preprocess the images to extract the objects and 

make it easier to analyze the segmentation process identifies 

the group of pixels having similar properties within the image. 

Segmentation is a valuable tool in many fields in our daily life 

like industry, health care’s, Digital image processing, remote 

sensing, Road traffic image, content based retrieval, pattern 

recognition, and computer vision etc. binarization techniques 

for grayscale documents can be grouped into two broad 

categories: global binarization and local binarization. Global 
binarization methods like that of Otsu method try to find a 

single threshold value for the whole document. But all the 

method should be applied to all the type of images for that an 

algorithm like Lloyds means should be considered to classify 

the depth and extension region of the identified area. 
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4. Haar wavelet Process: - 

The first DWT was invented by Hungarian 

mathematician Alfred Haar. For an input represented by a list 

of  numbers, the Haar wavelet transform may be 

considered to pair up input values, storing the difference and 

passing the sum. This process is repeated recursively, pairing 
up the sums to provide the next scale, which leads 

to  differences and a final sum. The Haar wavelet is 
also the simplest possible wavelet. The technical advantage of 

the Haar wavelet is of signals with sudden transitions, such as 

monitoring of tool failure in machines. 

 

 
FIGURE4: SIB BAND REPRESENTATION IN HAAR 

WAVELET TRANSFORM 

 

The Haar wavelet's mother wavelet function  can 

be described as: 

 

Its scaling function  can be described as: 

 

 

FIGURE 5: SUB BAND FOR HAAR WAVELET 

TRANSFORM. 

 

5. Template Matching:  

It is a technique in digital image processing for finding small 

parts of an image which match a template image.  A sliding 

window over other image sequences is used to indicate the 
possible presence of the reference target. A regional feature 

matching operator is applied to find the similarity between the 

target model and the pixels within the window. The lebelled 

component from segmentation module will be applied to 

extract the region features to describe its characteristics. Here 
correlation coefficient will be used to measure the similarity 

between two different objects for target detection and tracking. 
 

FIGURE6: DIFFERENT TEMPLATE IMAGE 

 

6. Features Extraction Process: 

Feature Extraction starts from an initial set of measured data 
and builds derived values (features) intended to be 

informative, non-redundant, facilitating the subsequent 

learning and generalization steps, in some cases leading to 

better human interpretations. Feature extraction is related 

to dimensionality reduction. When the input data to 

an algorithm is too large to be processed and it is suspected to 

be redundant (e.g. the same measurement in both feet and 

meters, or the repetitiveness of images presented as pixels), 

then it can be transformed into a reduced set of features (also 

named features vector). This process is called feature 

extraction. The extracted features are expected to contain the 
relevant information from the input data, so that the desired 

task can be performed by using this reduced representation 

instead of the complete initial data. 

Feature extraction involves reducing the amount of resources 

required to describe a large set of data. When performing 

analysis of complex data one of the major problems stems 

from the number of variables involved. Analysis with a large 

number of variables generally requires a large amount of 

memory and computation power or a classification algorithm 

which over fits the training sample and generalizes poorly to 

new samples. Feature extraction is a general term for methods 

of constructing example; with an 8 grey-level image 
representation and a vector t that considers only one neighbor, 

we would find; Entropy, Energy, Contrast, Correlation 

Coefficient and Homogeneity. Combinations of the variables 

to get around these problems while still describing the data 

with sufficient accuracy. 

 
7. Training Process: - 

The first artificial neuron was produced in 1943 by the 

neurophysiologist Warren McCulloch and the logician Walter 

Pits. An Artificial Neural Network (ANN) is an information 

processing paradigm that is inspired by the way biological 

nervous systems, such as the brain, process information. The 

http://en.wikipedia.org/wiki/Alfr%C3%A9d_Haar
http://en.wikipedia.org/wiki/Haar_wavelet
http://en.wikipedia.org/wiki/Father_wavelets
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key element of this paradigm is the novel structure of the 
information processing system. It is composed of a large 

number of highly interconnected processing elements 

(neurons) working in unison to solve specific problems. 

ANNs, like people, learn by example. An ANN is configured 

for a specific application, such as pattern recognition or data 

classification, through a learning process. Learning in 

biological systems involves adjustments to the synaptic 

connections that exist between the neurons.  

Neural networks, with their remarkable ability to derive 

meaning from complicated or imprecise data, can be used to 

extract patterns and detect trends that are too complex to be 

noticed by either humans or other computer techniques. A 
trained neural network can be thought of as an "expert" in the 

category of information it has been given to analyze. This 

expert can then be used to provide projections given new 

situations of interest and answer "what if" questions. 

FIGURE7: ARCHITECTURE OF NEURAL NETWORK 
 

IV. EXPERIMENTAL RESULTS 

Results of a selected part of the real image representing the 

microscopic image of crystals are presented in Figure. Image 

segmentation using wavelet transform is able to detect most of 

image segments even though the problem of fault class 

boundaries can arise in some cases. 

 

FIGURE8: RECOGNITION OF AIRCRAFT IMAGE 

Otsu Thersholding: 

The Otsu’s thresholding method may be recommended as the 

simplest and standard method for automatic threshold 

selection, which can be applied to various practical problems. 

Although the Otsu’s thresholding method is usually applied to 

images with a bimodal histogram, it may also provide a 
meaningful result for unimodal or multimodal histograms 

where a precise delineation of the objects present on the scene 

is not a requirement. The key concept behind this method is to 

obtain an optimal threshold that maximizes a function of the 

threshold level. 

 

FIGURE9: ALGORITHM FOR OTSU METHOD 

 

The optimal threshold is selected by a discriminate criterion, 

in order to maximize the reparability of the resultant classes in 

gray levels. The procedure utilizes only the zeroth- and the 

first-order cumulative moments of the gray level histogram. 

 
FIGURE10: TRAKING OF AIRCRAFT IMAGE. 

 

V. CONCLUSION 

In this letter, a new robust-type recognition method for aircraft 

targets in high-resolution remote sensing images has been 

proposed. The main advantage of the method lies in that the 

method can recognize aircraft robustly and excludes the target 

overall shape extraction phase, which is usually included in 

the traditional recognition methods and is not practical due to 

disturbing background. Experimental results show that our 

recognition method yields a good performance. 
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