








Fig. 9 Fow chart for automatic target recognition for armour vehicle using
digital image processing for aeria gpplication

A. Cross Correlation Using Fourier Transform

Fig. 10 Cross correlation method using Fourier Transform simulation using
MATLAB Software
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Fig. 11 The Overlay window

The Overlay window shows the locations of the targets by

highlighting them with rectangular regions of interest (ROIs).

These ROIs are present only when the targets are detected in
the video frame
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Fig. 12 The cross correlation windows

The Cross-correlation window shows the result of cross-
correlating the target template with a video frame. Large
values in this window correspond to the locations of the
targets in the input image. The windows displays an M-by-N
matrix input by mapping the matrix element values to a
specified range of colors.The display is updated as each new
input is received. This block treats a length M 1-D vector
input s an M-by-1 matrix.
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Fig. 13 Match metric

The Match metric window shows the variation of the
target match metrics. The model determines that the target
template is present in a video frame when the match metric
exceeds athreshold (cyan line).

B. Edge And Boundaries Detection Using Hough Transform

Fig. 14 Edge detection method using Hough Transform simulation using
MATLAB Software

= Inm‘v-vx"-:'-l

Sl o]

Test Image

Fig. 15 Example of image capture from digital camera
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Result

Fig. 16 Example of image produced from the simulation

The binary image produced from the simulation will be
used during neural network simulation

C. Image recognition using Feed Forward Neural Network

Fig. 17 The feed forward neural network

The feed forward neural network will used the binary data
from the Hough Transform simulation to generate the
component vector value. This vector value will be used as
input data for neural network simulation. At this stage, all
the related parameter of the network such as the threshold
value must be best correctly to get the best result of
recognition rate. It was noticed that setting the lower
threshold too high causes noisy edges to breakup and setting
the upper threshold too low increases the number of spurious
and undesirable edge fragments appearing in the output. [5]

Fig. 18 The result of recognition rate from feed forward neural network
simulation

Finally, the input data will be compared with the Target Data
to determine the recognition rate. The recognition rate or
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correct classification rate (CCR %) between input and target
image is measured as follows,

ccr(%)=5x100
s
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where ¢ is the total number of correctly classified images
and¢ is the total number of classified images.

IV.EXPERIMENTAL RESULTS

Currently the simulation is done by using the sample
image and shows the positive result of the recognition rate.
The next step is to collect the actual image of the armour
vehicle and running the simulation to test the effectiveness
and applicable of the proposed method. The fina result will
evaluate every stages of the proposed method using the
actual image of armour vehicle used by Malaysia Armed
Forces.

V. CONCLUSION

This paper has proposed a new automatic target detection
method for digital images from air-to-ground scenarios. The
proposed method utilizes binary template matching and edge
detection, which is performed with feed forward neural
network for accurate recognition process. After initial
detection, a detalled search is executed using Fourier
Transform. Then, a predefined feature is computed to detect
the image boundaries using Hough Transform. Finally, the
binary data from Hough Transform simulation will be used
for binary template matching using Neural Network for
recognition process. The proposed method will be applied to
numerous test images with various light and noise conditions.
This proposed method theoretically could possible to detect
military vehiclesin digital images.
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