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ABSTRACT: 

                   Our project focuses on developing a model for target recognition application. It will be a combination of two subsystems:

1) A hierarchical feature extraction and pattern recognition system.

                   Choosing features is a very essential task for pattern recognition. For e.g., in the case of an aircraft the essential features are Length of the wing, Length of the tail, Length of the body, various angles etc. The aim of this sub task would be to extract features from the skeletal images of various aircrafts given to us. 

2) A pattern classifier based on Euclidean distance measure.

                   In this subsystem we aim at classifying the aircrafts into a few meaningful classes such as bomber aircraft, fighter aircraft, transport aircraft etc., or recognize the model of the aircraft, for e.g., F16, B52, Boeing 747 etc. This is done by utilizing the basic features, which were obtained from the first subsystem.

                   We have tested our model, with several skeletal images of aircrafts, and it is hoped that this method will be useful in classification of  data.

TESTING PHASE

In the testing phase, we have tested the code on various sample data. The sample data consisted of 16-bit color bmp files with the resolution of 200 X 200. The code worked well for all our sample data. Outputs are shown here as screen shots.

Output of line detection algorithm:        

Sample 1:

[image: image1.png]


                                                

Sample input

[image: image2.png]


Sample output

Sample 2:

[image: image3.png]he no of lines are : 9]




Sample input

[image: image4.png]



Sample output

Sample 3:

[image: image5.png]he no of lines are : 9]




Sample input

[image: image6.png]he no of lines are : 9]




Sample output

The  row theta table is also shown for images with single line  so that the butterfly pattern in the table can be noticed. 

[image: image7.png]


Sample1 row-theta table:

Sample input
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Sample output

Sample 2 row-theta table:

[image: image9.png]



Sample input
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Sample output

Output of Hough Transform when applied to skeletal images:

[image: image11.png]centroid is 87.000000 52.000000
The principle moment of inertias are
951174.000000_437305.000000

Body Length is 170]
anglel is 45.022627)
anglez is 45.022627)




[image: image12.png]centroid is 91.000000 114.000000
The principle moment of inertias are
437177.000000_951711.000000

Body Length is 199
anglel is 45.022627)
anglez is 45.022627)




Sample 1:      

Sample output and input

Sample 2:

[image: image13.png]centroid is 108.000000 93.000000
The principle moment of inertias are
335637000000 1450355000000

Body Length is 159)
anglel is 45.022627)
anglez is 42.295137)




Sample output and input

[image: image14.png]the input aircraft is of model 2





Output of feature extraction algorithm to calculate centroid, principal moment of inertias, breadths, bodylength, angles:

Sample 1: 

[image: image15.jpg]



Sample input

[image: image16.png]



Sample output

[image: image17.png]Centroid is 51.000000 105.000000
The principle moment of inertias are:|
764671.000000 132464000000

Body Length is 118
anglel is 42.29513)
anglez is 68.233165)




Sample 2:

Sample input

[image: image18.jpg]



Sample output
[image: image19.jpg])
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Sample 3:

Sample input

[image: image20.png]



Sample output

Output of Euclidean classifier:

The target database consists of the precise values of various aircraft models. 

Sample output:
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Sample input

Sample output
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The code was also tested on a real scanned image. 

Picture of a harrier aircraft:

[image: image23.png]



The Areal image of a harrier aircraft was procured and the outline was traced.

Outline of Harrier aircraft:


By drawing circles in the image and by joining the centers of the circles a skeletal image was obtained and was scanned.

Skeletal image of Harrier aircraft:

This scanned image is in JPEG format. This was converted to a 16-bit color bmp file of 200 X 200 resolution and the following picture was obtained.

Skeletal image of Harrier aircraft in bmp format:

Sample input


Sample output
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