Object Recognition and Detection of Submarine Objects
Utilizing Neural Network Optimum Techniques

Rupinder Kaur?, Sarvesh Kumar?, Prabhishek Singh®, Manoj Diwakar?* Rajesh
Singh®, Kapil Joshi®, Sunil Kumar’

1 School of Computer & Systems Science, Jaipur National University, Jaipur, Rajasthan,
er.rupinderkaur.cse@gmail.com

2Babu Banarasi Das University, Lucknow, Uttar Pradesh, India, kr.sarvi91@gmail.com
3Amity School of Engineering and Technology, Amity University Uttar Pradesh, Noida,
India, prabhisheksingh88@gmail.com

“Graphic Era deemed to be University, Dehradun, Uttarakhand, India,
manoj.diwakar@gmail.com

SUIT, Uttaranchal University srajssssece@gmail.com

Department of CSE, UIT, Uttaranchal University, Dehradun, India,
kapilengg0509@gmail.com

"Amity School of Engineering and Technology, Amity University Uttar Pradesh, Noida,
India, sk4sunilkumar@gmail.com

Abstract.

While going through the water, light is absorbed and dispersed due to the suspended
materials and the thickness of water so underwater images have to suffer from color
distortion and obscuring. It is exceedingly necessitated that the salient features of an image
must be visible for various objectives. So here in this research, we proposed a technique to
detect and recognize a submerged object by improving the quality of the images with the
help of the RGB color technique of image processing. Our main motive is to develop a
better system for the inspection of the underwater environment and provide a
distinguishable and visible image for the legitimate direction to the Scuba divers or
robotized submerged vehicles may enhance image quality by utilizing various tactics and
identifying Unidentified Submerged Vehicles (USQ).

Keywords. Unidentified Submerged Object (USO), Autonomous Underwater Vehicle
(AUV), image processing, underwater environment, Neural Network.

1. INTRODUCTION

Water bodies’ cover around 70% of the world's surface was surrounded by water, to 97
percent of the world's water supply. Despite the meaning of maritime climate, individuals
are at this point powerless to examine the full significance and find the resources of the
ocean given profundity, obscurity, and debilitating light in the lowered climate. When the
rays hit the water, they cause a variety of effects, including light scattering and reflection
by suspended items in the water. The water atoms absorb the light rays in the water
medium. As a result, the distance between light beams and the item decreases, and as the
depth of the object increases, the distance between light beams decreases. As a result, the
image is captured in a submerged state. [10].Images data and object detection is calculated
by different techniques[21]-[22].Noise and cluster head gateway mechanism handled for
object detection[23]-[24].
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Figure 1.1: The salient causes of deterioration of light in the medium of water that cause a loss in the
intensity of light rays due to the water medium

The figure of Obj1, Obj2, and Obj3 shown in the above figure 2 are the objects suspended
in the water. Here in the figure, it is shown some rays of the incoming light are absorbed,
some are reflected by suspended particulates in the water, and only a small percentage of
light beams reach the suspected item.

2. PROPOSED METHODOLOGY

In the technique for implementation of resultant, the underwater image will going to be
captured by the digital camera or any drone camera for the nearest image need to be
captured or if the object has to capture from the far distance in that condition where the
land-surface is not allocated nearby. After the Capturization, the image will be classified
into its various parameters including Color, shape, size, length, width, clearness, etc. For
those image parameters, various pre-processing techniques are implemented as Filtration,
Noise Removal, and Image restoration. Information image is corrupted by a debasement
work say 1(X, Y) and channel transmission clamour C(X, Y), debased image Di(X, Y) can
be gotten. In mage rebuilding the objective is to acquire the assessed focus to the info. The
obscured image can be depicted with the accompanying condition.

Di(X,Y) = I(X,Y) * E (X,Y) + C(X,Y)

2.1 Homomaorphism filtering

This is an Image enhancing technigue that may be applied to any image. By correcting
non-uniform lighting, we applied homomorphism filtering to enhance the contrasts in the
object picture. A picture is regarded as a defining function of the product for light effect
and the reflection:

fx,y) = i(x,y) r(xy)

The f(x,y) function used for the image captured by the underwater drone camera,
i(x,y)is the light multiplicative factor, and r(x,y) is the reflection function. Brightening
is caused by lightning circumstances at the time of image capture. Reflectance originates
from the qualities of the scene objects themselves. To compensate for the lack of
consistent illumination, we'll remove the light portion i and maintain only the reflectance r.
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Figure 2.1. Flow diagram of our proposed system for underwater Object Detection using
Image Processing Techniques

glx,y) = ln(f(x,y)) = ln(i(x, y)) r(x,y) = ln(i(x, y)) + ln(r(x, y))
The Fourier transform is computed for the Computation of the log images given below

g(wx,wy) = i(wx, Wy) + T'(Wx,Wy)

Algorithm1:

A. Preprocessing Image for Object Extracted Process

Technique Begins

Stage 1: Input object JPEG image from the database.

Stage 2: Convert the Color Segment image into the Blue textured image.

B. Sifting and Processing through Filters

Stage 1: Implementation of mask file over the LoG cover among all the images.

Stage 2: Apply the filtration techniques in the image.

Stage 3: The Noise removal technique is implemented.

Stage 4: Display commotion-separate image.

Stage 5: Image Scaling is applied over Stage 1 of Technique.

Stage 6: Scaled images are then carried out the Edge detection through 'imtool' for 255
scaled pixel images.

C. Examination

Stage 1: Resultants are viewed as an edge-identified image through utilizing an inbuilt
'shrewd' administrator.

Stage 2: Image Resultant view the edge identified image by utilizing an inbuilt 'log'
administrator.

Stage 3: Display the edge-identified image by utilizing our technique.

Stage 4: Resultants are viewing an Oval Image over the detected object found under the
Ocean.

Stage 5: Detected Object found and shown over the Image.

Technique End
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3. RESULTS

The work accomplishment was achieved through recognizing the underwater object
through various image processing techniques by marking a black-colored oval shape.
Accordingly in this exploration, we involved the apparatus Matlab for the handling of
images and obtaining the outcome Figure 3 shows three views of subterranean climate in
which our framework clarifies and enhances the visuals recognizing submerged fishes.

3(@a) 3(b)
3(c) 3(d)

Figure 3.1: Detection of Submerged objects by our system; 3(a) shows 7 objects detected
by our system in submerged environment, 3(b) shows 1 object detected by our system in
submerged environment, 3(c) shows 4 objects detected by our system in submerged
environment, 3(d) shows 3 objects detected by our system in a submerged environment

4, CONCLUSION

The research paper carried out a method to upgrade the nature of dim and corrupted
lowered images. Submerged image experiences denser properties of water, light
weakening, low difference, obscuring image, dim and profound lowered climate. To
update the quality and clear the permeability of images we utilized the three techniques,
for example, homomorphism sifting, anisotropic dispersion channel, Wavelet de-noising in
our proposed framework. These techniques are utilized in this framework to work on the
nature of lowered vision by protecting edge properties of the image reducing the noise,
correcting the non-uniform lights or color, and enhancing and smoothing the image
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