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Abstract— Under water object detection is widely discussed 

area to detect objects, mining, vehicles and species in oceans 

and seas To perform a color-based recognition of an object, 

we develop an algorithm robust with respect to the 

attenuation which takes into account the light modification 

during its path between the light source and the camera. 

Underwater computer vision has to cope with distortion and 

attenuation due to light propagation in water and with 

challenging operating condition. In previous method, if any 

of the objects are in same color and same size we cannot 

detect the exact object. Moreover, detected image contains 

salt and pepper effect and also distorted by some background 

unwanted images. Two algorithms are used to rectify these 

effects. .In this paper Principal components analysis is used. 

PC ALGORITHM is used to remove background images and 

shape recognition, and FUZZY METHOD is used for scene 

segmentation are designed to achieve robust object detection 

as it produces a clarity image. SOBEL ALGORITHM is used 

to eradicate the salt and pepper effect in the image. The 

robustness of the proposed method results for different 

captusred images are compared to those obtained with the 

linear Sobel operator. It is gave a permanent effect in the lines 

smoothness and straightness for the straight lines and good 

roundness for the curved lines. 

Key words: SOBEL ALGORITHM, FUZZY METHOD, 

Image Segmentation 

I. INTRODUCTION  

Over the last two decades, witnessed an explosive growth in 

both the diversity of techniques and the range of applications 

of image processing. However, the area of color image 

processing is still sporadically covered, despite having 

become commonplace with consumers choosing the 

convenience of color imaging over traditional gray-scale 

imaging. With advances in imaging sensors, digital TV, 

image databases, video and multimedia systems, and with the 

proliferation of color printers, color image displays, DVD 

devices, and especially digital cameras and image enabled 

consumer electronics, color image processing appear to 

become the main focus of the image processing research 

community. Processing color images or, more generally, 

processing multichannel images, such as satellite images, 

color filter array images, microarray images, and color video 

sequences, is a nontrivial extension of the classical gray-scale 

processing. Indeed, the Victoria nature of multichannel 

images suggests a different approach that of vector algebra 

and vector fields should be utilized in approaching this 

research problem. Recently, there have been many color 

image processing and analysis solutions, and many 

interesting results have been reported concerning filtering, 

enhancement, restoration, edge detection, analysis, 

compression, preservation, manipulation and evaluation of 

color image. Underwater Image Processing has received 

extensive attention in academic and production fields because 

of its various application potentials. Some of its potential 

application areas are Navy purpose, Detecting new fish 

species, Oil pipeline, optic-fiber cable etc. The detection 

system should have underwater camera. Nowadays sonar is 

used to detect underwater submarines. With people’s 

increasing passion to exploit the ocean resource and the 

demand of military development, more and more attention is 

paid to how to acquire and comprehend the information of 

underwater scene exactly. Over the past few decades, ocean 

exploration activity has been steadily increasing. The data 

collected by sensors placed underwater is transmitted to the 

surface of the ocean, from there, it is possible to relay the data 

via dedicated communication systems or satellites to a data 

collection centre However, object detection using sonar 

imagery is difficult, although some techniques have been 

proposed. A novel multi-feature object detection algorithm 

relies on these salient properties of common human-made 

objects, but it is robust to the moderate violation of such 

hypotheses (e.g., the presence of stripes on general color 

uniformity).The proposed integral image method to find 

items differing from the homogeneous background, eradicate 

salt and pepper image and also give clarity of detected object 

image. Sound Navigation and Ranging (SONAR) is used to 

find and identify objects in water. It is also used to determine 

water depth (bathymetry). Sonar is applied to water based 

activities because sound waves attenuate(taper off) less in 

water as they travel than do radar and light waves. Sonar was 

first used during World war I to detect submarines. The 

technology steadily improved and by World war II was used 

once again for military purposes. Surprisingly there are some 

disadvantages to this technology. SONAR waves can 

interfere with whale and dolphin echolocation. Man marine 

species such as whales, depend on sound to find their food, to 

communicate with their mates and young and to navigate in 

the oceans. Imagine a sound so loud traveling such long 

distances that it can kill or seriously damage sensitive ears 

and drown out all  

other sounds. The Navy has pronounced the LFA  

Sonar system impacts as “negligible”,” minimal”, 

“not biologically significant”. But they don’t really  

know ,because the sound levels produced by LFA  

Sonar  have never been tested on marine life.  

Furthermore, a number of incidents of striken whales  

connected with local use of Navy Sonar systems from  

round the world have emerged. 

II. LITERATURE REVIEW 

The proposed novel multi-feature object detection algorithm 

conceived to find human-made artifacts lying on the seabed. 

This proposed method searches for a target object according 

to a few general criteria that are robust to the underwater 

context, such as salient color uniformity and sharp contours. 

We assess the performance of the proposed algorithm across 

different underwater datasets[1].The datasets have been 

obtained using stereo cameras of different quality, and 

diverge for the target object type and color, acquisition depth 
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and conditions. The effectiveness of the proposed approach 

has been experimentally demonstrated. Finally, object 

detection is discussed in connection with the simple color-

based segmentation and with the difficulty of tri-dimensional 

processing on noisy data. An efficient method which can be 

used for underwater object detection system automation. The 

RGB image is captured by a underwater waterproof camera 

or taken from database from internet. The objects are affected 

by light reflection near water surface. When deep inside water 

boundary of object are not detected due to dark color of object 

and also due to poor illumination. Data collection for the 

present work has been done from internet. Collected images 

are of submarines and fish in water. Images in database of 

submarine are in darkness or near surface. All images are in 

JPEG format. The RGB plane has three components red, 

green and blue. To deal with all three components and process 

them together is tedious so we extract only Blue component 

which will give ease in processing. We do not work in 

grayscale as output obtained from Blue component is better 

than R, G, B, gray scale[2]. In survey concept different 

methods are using to detect and track the target in underwater. 

Target detection is nothing but detecting the target position 

and tracking is used to measure the target’s relative position 

in range. In this case mainly used sensors to detect and track 

the target and these sensors can be classified for different 

approaches. Active sonar involves the transmission of an 

acoustic signal which, when reflected from a target, provides 

the sonar receiver with a basis for detection,  and localization 

of targets underwater .The time elapsed between the 

transmission and reception of a signal is converted into the 

range parameter to estimate the distance of the target of 

interest using the velocity of sound. Beam forming is a 

technique that is used to manipulate the directionality, or 

sensitivity of a radiation pattern. Sono buoy is mainly a 

microphone that is deployed from a platform to become 

submerged in the water and provides information about the 

local sound amplitude, as a function of frequency and time. 

When active sonar is used by surface ships or submarines, it 

is typically activated very briefly at intermittent periods, to 

reduce the risk of detection by the enemies. 

III. BLOCK DIAGRAM 

 
Fig. 1: 

IV. ALGORITHM 

Sobel algorithm is used to reduce the discontinuity in 

intensity function. Edge detection algorithm where it create a 

image emphasizing edges. At each point of the image the 

sobel operator is either the corresponding gradient vector. It 

convolving the image with the small separable and integer 

valued vector in the horizontal and vertical direction and is 

therefore relatively inexpensive term of computation. The 

operator uses two 3 cross 3 kernel which are convolved with 

original image to calculate approximation of the derivatives. 

One for horizontal changes and another for vertical. If we 

define ‘a’ is the source image and gx and gy are two images 

which at each point contain horizontal and vertical derivative. 

Since sobel kernels can be decomposed as a produce of 

averaging differentiation. Segmenting the data is process of 

dividing data element in the original image into classes. The 

FCM algorithm attempt to partition the finite collection of ‘n’ 

element with respect to some criterions. This also can be form 

of data compression where a large number of samples are 

converted into small number of representative prototype.PCA 

is a statistical procedure that use orthogonal transformation to 

convert a set of observations of possibly correlated variables 

into a set of values of linearly uncorrelated variables. 

Background subtraction is generally based on static 

background hypothesis. Background subtraction concept 

should be able to handle lighting changes repetitive motions 

from cluster and long term scene changes. Foreground texture 

feature extraction descriptor are a powerful tool for 2D scene 

feature extraction. They can be computed foe whole image 

are obtained from various object detection methods. 

PRICIPAL COMPONENT ANALYSIS 

In statistics, principal component analysis (PCA) is 

a technique that can be used to simplify a dataset, more 

formally it is a linear transformation that chooses a near 

coordinate system for the dataset such that the greatest 
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variance by any projection of the data set comes to lie on the 

first axis (then called the first principal component), the 

second greatest variance on the second axis, and so on. PCA 

can be used for reducing dimensionally in a dataset while 

retaining those characteristics of the dataset that contribute 

most to its variance by eliminating the later principal 

components (by a more or less heuristic decision). These 

characteristics may be the "most important", but this is not 

necessarily the case, depending on the application.PCA has 

the specialty of being the optimal linear transformation 

subspace that has largest variance. However this comes at the 

price of greater computational requirement. Unlike other 

linear transforms, the PCA does not have a fixed set of basis 

vectors, Its basis vectors depend on the data set. Assuming 

zero empirical mean (the empirical mean of the distribution 

has been subtracted from the data set), the principal 

component wi of a dataset x can be calculate by finding the 

eigen values and eigenvectors of the covariance matrix of x, 

we find that the eigenvectors with the largest eigen values 

correspond to the dimensions that have the strongest 

correlation in the dataset. The original measurements are 

finally projected onto the reduced vector space.  Appearance 

Based Recognition Using PCA.  Obtian a trianing set of 

images of all objects of interset (in our case: the ABC or the 

aleph-beth) under variable conditions (in our case: different 

fonts, bold, italic, etc.).Create a eigen space from the training 

set using PCA.  Recognize the given image: 

 Project both the image and the training set to the PCA 

subspace (eigen space). 

 Compute the distances to the training set images in the 

eigenspace (in our case: using L2 norm) 

 Find object oj with minimal distance from the given 

image 

 Return oj name. 

The Algorithm 

Creating PCA subspace (eigenspace). 

Organize the image database into column vectors. The vector 

size equals the image height multiplied by the image width. 

All the database images must be of the same size, 64 x 48 in 

our case (equivalent to a 36 size font). The result is a 

vector_size x database_size matrix, ColumnVectors.  Find the 

empirical mean vector. Find the empirical mean along each 

dimension. The result is a vector_size x 1 vector, Empirical 

Mean. 

Subtract the empirical mean vector Empirical Mean from 

each column of the data matrix Column Vectors. Store the 

mean-subtracted data in a vector_size x database_size matrix, 

MeanSubracted. Compute the eigenvectors and eigenvalues 

of the covariance matrix of MeanSubracted. In this phase I 

deviated form the original PCA algorithm. Finding the 

eigenvectors and eigenvalues of the covariance matrix of 

MeanSubracted, which is a vector_size x vector _size matrix, 

was more than Matlab could handle. When I tried to do so, I 

got an “out of virtual memory” error. Therefore I used a 

method (that I found on the web), of obtaining the covariance 

matrix of the transposed matrix of MeanSubracted is a 

database_size x database_size matrix, which is a smaller 

matrix but gives similar eigenvalues and eigenvectors as the 

original matrix. In order to convert these eigenvectors to the 

eigenvectors required I multiplied the eigenvectors by the 

MeanSubracted matrix. 

Sort the eigenvectors by decreasing eigenvalue. 

Create a k dimensional subspace. Save the first k eigenvectors 

as a matrix, SubSpace. Eigenvector with normalized 

eigenvalue close to zero will not be sav even though it is in 

the k largest eigenvalues. The end result is a k (or less) 

dimensional subspace. 

Recognizing  a given image 

Transform the image into a colunm vector. Resize the image 

to the database images size and set it as a column vector, 

ImageColumVec. 

Find the distance from the image column vector to each of the 

database column vectors in the subspace. Project both the 

image vector and the training set (database) vector to the PCA 

subspace, multiply SubSpaceT by ImageColumVec and by 

Column Vectors and compute the distance using the L2 norm 

method. 

Return the name (label) of the column vector with the 

minimal distance. 

V. MEDIAN FILTER 

In signal processing, it is often desirable to be able to perform 

some kind of noise reduction on an image or signal. The 

median filter is a non-linear digital filtering technique, often 

used to remove noise. Such noise reduction is a typical pre-

processing step to improve the results of later processing(for 

example, edge detection on an image).Median filtering is 

very widely used in digital image processing because, under 

certain conditions, it preserves edges while removing 

noise.The main idea of the median filter is to run through the 

signal entry by entry, replacing each entry with the median of 

neighboring entries. The pattern of neighbors is called the 

“window”, which slides, entry by entry, over the entire signal. 

For 1D signal the most obvious window is just the first few 

preceding and following entries, whereas for 2D(or higher 

dimensional) signals such as images, more complex window 

patterns are possible(such as “box” and “cross” 

patterns).Note that if the window has an odd number of 

entries, then the median is simpler to define: it is just the 

middle value after all the entries in the window are sorted 

numerically. For an even number of entries, there is more 

than one possible median.Median filtering is one kind of 

smoothening technique, as is linear Gaussian filtering. All 

smoothing techniques are effective at removing noise in 

smooth patches or smooth regions of the signal,but adversely 

affect edges. Often though ,at the same time as reducing the 

noise in the signal,it is important to preserve the edges. Edges 

are of critical importance to the visual appearance of 

images,for example for small to moderate levels of 

(Gaussian) noise,the median filter is demonstrably better than 

Gaussian blur at removing noise whilst preserving edges for  

given, fixed window size. However ,its performance is not 

that much better than Gaussian blur for high levels of 

noise,whereas,for speckle noise and salt and pepper 

noise(impulsive noise),it is particularly effective. Because of 

this, median filtering  is very widely used in digital image 

processing. 

VI. FRAME CONVERSION 

Frame conversion block passes the input through to the output 

and sets the output sampling mode to the value of the 

sampling mode of output signal parameter which can be 

either frame based or sample based. The output sampling 
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mode can also be inherited from the signal at the reference 

input port which you make visible by selecting the Inherit 

output sampling mode from <ref> input port checkbox. The 

Frame conversion block does not make any changes to the 

input signal other than the sampling mode. 

%To get number of frames in the image file 

frm_cnt=file.Numframes 

fileExtension=.’bmp’ 

%Read the frame of the video file 

frm(i)=aviread(‘test.avi’,i); 

%Convert frame to image file 

Frm_name=frame2im(frm(i)); 

VII. PREPROCESSING 

Underwater object detection requires the vision system to 

cope with difficult underwater lighting conditions. In 

particular, light attenuation in water produces blurred images 

with limited contrast, and light back-scattering results in 

artifacts in the acquired images. Object detection becomes 

even more difficult in the presence of suspended particles or 

with an irregular and variable background. Hence, for 

underwater perception, special attention must be paid to 

algorithmic solutions improving image quality the first phase 

of the algorithmic pipelines in Figure 1 is conceived to 

compensate the color distortion incurred by the light 

propagating in water through image enhancement. No 

information about the object is used in this phase, since the 

processing is applied to the whole image. Popular techniques 

for image enhancement are based on color restoration. The 

approach adopted in this paper focuses on strengthening 

contrast to recover blurry underwater images. A contrast 

mask method is first applied to the component L of the 

CIELAB color space of the input image. In particular, the 

component L in, i of each pixel i is extracted, a median filter 

is applied to the L –channel of the image to obtain a new 

blurred value L blur, i, and the new value is computed as L 

out,i1.5L in, i − 0.5L blur, i. The effect of the contrast mask 

is a sharpened image with increased contrast. Next, in order 

to re-distribute luminance, contrast-limited adaptive 

histogram equalization (CLAHE) is performed. The 

combined application of the contrast mask and CLAHE 

compensates the light attenuation and removes some of the 

artifacts in the image. In our experiments, the image enhanced 

by CLAHE alone is not discernible from one obtained after 

applying both filters. Hence, the contrast mask computation 

may be skipped, thereby reducing processing time. 

VIII. EDGE DETECTION 

Edge   detection  is an image processing technique for finding 

boundaries of object within image. It works by detecting 

discontinuities in brightness. Edge detection algorithm where 

it create a image emphasizing edges. At each point of the 

image the sobel operator is either the corresponding gradient 

vector. It convolving the image with the small separable and 

integer valued vector in the horizontal and vertical direction 

and is therefore relatively inexpensive term of computation. 

The operator uses two 3 cross 3 kernel which are convolved 

with original image to calculate approximation of the 

derivatives. One for horizontal changes and another for 

vertical. If we define ‘a’ is the source image and gx and gy 

are two images which at each point contain horizontal and 

vertical derivative. Since sobel kernels can be decomposed as 

a produce of averaging differentiation. There are many ways 

to perform edge detection. However, the most may be 

grouped into two categories gradient and laplacian. The 

gradient method detect the edges by looking for the maximum 

and minimum in the first derivative of the image. Laplacian 

method searches for zero crossing in the second derivative of 

the image to find edges. 

IX. FEATURE EXTRACTION 

Single feature can only describe art attribute of the image 

content description is one sided lack of enough to distinguish 

the information in place of image has great changes usually 

cannot obtain better classification effect. Therefore, this 

paper proposes a comprehensive feature extraction method. 

The underlying characteristics is the first step in object 

classification and detection framework, there are two kinds of 

bottom feature extraction methods, one is based on the 

interest point detection, the other is with the method of 

concentrated extract. Interest point detection algorithm has a 

clearly defined through certain standards selection, the 

obvious features of local texture pixels, edges and corners, 

blocks, etc., and often able to obtain certain geometrical 

invariability, thus can get more meaningful in smaller 

overhead. Use more object classification field in recent years 

is the concentrated extract, from the image by fixed step 

length, scale, a large number of local features are extracted, a 

large number of local description though has higher 

redundancy, but more abundant information, later after the 

word package model is used to effectively express usually can 

get a better performance than interest point detection. Over 

the years the best object classification algorithm uses a 

variety of characteristics, sampling methods on extraction 

combined with interest point detection, the underlying 

character description also uses a variety of character 

description, the advantage is , in the feature extraction stage, 

through to a large number of redundant feature extracting, the 

maximum to the underlying image description, to prevent the 

loss of too much useful information, these underlying the 

redundant information in the description  at the back of the 

main character coding and feature abstraction and degenerate. 

Widely attention in recent years, in fact, the depth of the 

learning theory in one of the most important point is that the 

underlying character description manual design as a first step 

in visual information processing , tend to be premature loss 

of useful information, learning directly from the image pixel 

feature description is than manual features related to the task 

more effectively.     

X.  SEGMENTATION 

In computer vision, image segmentation is the process of 

partitioning digital image into multiple segments. The goal of 

segmentation is to simplify and/or change the representation 

of an image into something that is more meaningful and 

easier to analyze. Image segmentation is typically used to 

locate objects and boundaries in images. More precisely, 

image segmentation is the process of assigning a label to 

every pixel in an image such that pixels with the same label 

share certain characteristics. The result of an  image 

segmentation is a set of segments that collectively cover the 

entire image or a set of contours extracted from the image. 
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Each of the pixels in a region of similar with respect to some 

characteristic or computer property, such a color, intensity or 

texture. Adjacent regions are significantly different with 

respect to the same characteristics. When applied to a stack 

of images, typical in medical imaging, the resulting contours 

after image segmentation can be used to create 3D 

reconstructions with the help of interpolation algorithms like 

Marching cubes. In the analysis of the objects in images it is 

essential that we can distinguish between the objects of 

interest and the “the rest”. This latter group is also referred to 

as the background. The techniques that are used to find the 

objects of interest are usually referred to as segmentation 

techniques-segmenting the foreground from background. In 

this section we will two of the most common techniques-

thresholding and edge finding-and we will present techniques 

for improving the quality of the segmentation result. It is 

important to understand that 

 there is no universally applicable segmentation 

technique that will work for all images, and no 

segmentation technique is perfect. The algorithm for 

segmenting foreground objects from dynamic 

texture scenes can now be summarized, 

1) From the foreground mask image by calculating the 

weighting function, w(zi),given the observation vector Y 

and the initial state vector X0 (calculated a prior in the 

absence of foreground objects). 

2) Use the mask image to form the diagonal weighting 

matrix M and solve for X via the robust Kalman filter. 

3) Go to step 1 until the maximum iteration number is 

reached(fewer than 5 in our implementation). 

XI. INENSITY FEATURE CALCULATION 

In RGB color model, each color appears in its primary 

spectral components of red, green and blue. The color of a 

pixel is made up of three components: red, green, blue (RGB), 

described by three corresponding intensities. Color 

components are also known as color channels or color lens. 

In the RGB color model, a color image can be represented by 

the intensity function. 

  IRGB  =(FR ,FG ,FB) 

Where FR(x,y) is the intensity of the pixel (x,y) in 

the red channel,  fG(x,y) is the intensity of pixel (x,y) in the 

green channel and fB(x,y) is the intensity of pixel (x,y) in the 

blue channel. The intensity of each color channel is usually 

stored using eight bits, which indicates that the quantization 

levels 256.That is, a pixel in a color image requires a total 

storage of 24 bits. A 24 bit memory can express as 

224=256*256*256=16777216. 

 If only the brightness information is needed, color 

images can be transformed to gray scale images. The 

transformation can be made by using proposed equation. 

       Iy=0.333Fr+0.5Fg+0.1666Fb 

Where Fr, Fg and Fb are the intensity of R,G,B component 

respectively and Iy is the intensity of equivalent gray level 

image of RGB image. For example we take, 

 In RGB pixel information image there are three 

components (RGB) and each component has a fix intensity 

190,183,175 respectively. When RGB image is converted 

into gray image then the intensity of pixel(1,1) calculated by 

using the pixel values of RGB image in above transformation. 

 Iy=0.333*190+0.5*183+0.1666*175 

     =183.925 

XII. VIDEO PROCESSING 

Currently, marine biologists manually analyze underwater 

videos to find useful information. This procedure requires a 

lot of time and human concentration, as an operational 

camera will generate huge amount of imagery data. For one 

minute’s video, it will take a human about 15 minutes for 

classification and annotation. To fully analyze existing videos 

alone, generated by the three underwater cameras over the 

past 1 year, will take human approximately 100s of years. The 

proposed system therefore aims to support the non-Video 

processing trained users to leverage Video and Image 

Processing software to help their normal line of work. 

XIII. RESULT 

The original image will be segmented as  background and 

foreground formation.The result image will be in the form of 

RGB image.Objects are in blue colour. The mines,underwater 

plants are in red colour and background is in green colour.In 

second image the number of object can also be detected.The 

resulted image as shown in the figure 

 

 
Fig. 2: 

XIV. CONCLUSION 

An object is characterized by its shape, color, size or its 

texture. In this paper we proposed new object recognition 

technique based exclusively on the color feature. The 

proposed method is PCA and FUZZY C MEANS 

ALGORITHM can give  a clear background and foreground 

in image by segmenting the image and give a sharp shape of 

the target object, and has been effectively used to search 

different items in several underwater scenarios. It also used 

to detect the number of objects present in an image. However, 

the object detection algorithm has proven robust to such 

differences, and achieves satisfactory values of precision and 

recall in underwater environments. In the design of a stereo 

vision system for underwater objects' manipulation, the 

importance of monocular detection is apparent in connection 

with the unreliability of simple segmentation techniques and 

with the shape distortion occurring in stereo camera 

reconstruction. 

XV. SUGGESTION FOR FUTURE WORKS 

Processing time.  Full search in the frame takes large amount 

of time. We reduce searching time by searching only in some 

parts of the image. We use motion to trigger the search and 

search only in the moving region. However, this is still too 

slow for real time applications. Searching algorithm such as 
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hierarchical search or block matching algorithm might be 

able to make this program faster because it reduces number 

of pixels to be searched. 

Occlusion.  We do not include occlusion in the 

program. If occlusion occurs, tracking accuracy will be 

severely degraded. One way to fix it is to use the database 

keeping the template of a couple of last frames, and keep track 

of the mean absolute difference or correlation in template 

matching. If the difference increases (or the correlation 

decreases) dramatically and abruptly, it suggests that 

occlusion already occurs. Then, the program could wait until 

the occlusion passes, or use an old template in a database 

instead of a template of an occluded object. 

Motion Analysis. Another area that is very 

challenging. The segmented moving object from tracking can 

be further analyzed with the statistics of each motion to verify 

whether a car is speeding or not, or whether a person is 

running, walking, or jumping.  
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