
International Journal of Emerging Technologies in Engineering Research (IJETER)   

Volume 5, Issue 3, March (2017)                                                                          www.ijeter.everscience.org  

  

 

 

ISSN: 2454-6410                                               ©EverScience Publications                   181 

    

Automatic Object Detection in Sea Surface Area for 

the Boundary Violation  

A.Gowri Swetha, R. Nivetha Shree, R.Sundari 

UG Students, Dept of Computer Science and Engineering, Sri Muthukumaran Institute of Technology, Chennai, 

India. 

Dr .P .Amudhavalli 

Associate Professor, Dept of Computer Science and Engineering, Sri Muthukumaran Institute of Technology, 

Chennai, India. 

Dr.Rajini Girinath 

Professor, Dept of Computer Science and Engineering, Sri Muthukumaran Institute of Technology, Chennai, India. 

Abstract – Synthetic Aperture Radar (SAR) technique are 

habituated to detect the presence of ships in the sea. In this method 

we used Automatic Detection of ships which enter into our border 

by utilizing digital camera. It is efficient then precedent 

techniques because data image acquaintance technique can send 

the data expeditiously to the higher officials. Patten apperception 

used to segment the images and color segmentation is performed 

to identify colors. Statistical imaging is utilized to calculate the 

distance. 

Index Terms – Automatic ship detection, Data image 

acquaintance, color segmentation, pattern recognition, Statistical 

imaging. 

1. INTRODUCTION 

Ship detection is a consequential operational topic in the 

context of synthetic aperture radar (SAR) applications. As a 

key aspect of SAR maritime surveillance, ship detection has 

additionally magnetized wide attention in the world. The 

images may be accumulated by electromagnetic sensors, such 

as optical sensors or infrared contrivances. If one or more 

targets are present during a scan, the corresponding image 

contains the returns from the targets plus the returns from the 

background clutter. The goal is to detect the target, customarily 

man-made structures, conveyances, or contrivances, in a 

cluttered background. Automatic target detection is paramount 

for practical reasons, given the substantial amount of images 

engendered in such applications. 

Infrared (IR) imaging technique is applied in many fields, 

including military and civil applications, because its special 

imaging principle relates to the thermal radiations emitted from 

the objects [1]. In recent years, IR imaging technique is widely 

utilized in maritime surveillance, in which the IR ship target 

detection, segmentation, tracking, and apperception are very 

paramount. 

 

The paper is organized as follows. In Section 2, we review 

about the related work. The System Design is explained in 

Section 3. Section 4, consist of System Architecture. Finally, 

Section 5, deals with a conclusion and future work. 

2. RELATED WORKS 

Propose a novel ship detection method in synthetic aperture 

radar (SAR) imagery via variational Bayesian inference. [1] 

First, we establish the ship detection probabilistic model which 

decomposes the SAR image as the sum of a sparse component 

associated with ships and a sea clutter component. The 

proposed method is an automatic iterative process without any 

sliding window. 

Generalized gamma distribution (G_D) has been widely 

applied in many fields of signal processing, and it has been 

demonstrated to be an opportune model for describing the 

statistical deportments of SAR sea clutter, wherein parameter 

estimation is a key issue for determining the practical 

application of GTD.[2] Work that contains three major aspects 

is performed in this paper. First, GTD parameter is derived.. 

Second is predicated on estimator, third compare process with 

k-distribution process. 

Data-driven target modeling, which implicitly handles 

variations in the target appearance. Given a training set of 

images of the target, our approach constructs models predicated 

on local neighborhoods within the training set[3] . We present 

an incipient metric utilizing these models and show that, by 

controlling the notion of locality within the training set, this 

metric is invariant to perturbations in the appearance of the 

target. 

The fuzzy C-designates (FCM) clustering is a classical method 

widely utilized in image segmentation. However, it has some 

shortcomings, like not considering the spatial information or 

being sensitive to noise.[4] In this paper, an ameliorated FCM 
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method predicated on the spatial information is proposed for IR 

ship target segmentation. The amendments include two 

components: 1) integrating the nonlocal spatial information 

predicated on the ship target and 2) utilizing the spatial shape 

information of the contour of the ship target to refine the local 

spatial constraint by Markov arbitrary field. In integration, the 

results of K-betokens are habituated to initialize the amended 

FCM method. 

Processing scheme for the constant mendacious alarm rate 

detection of elongated objects embedded in non-Gaussian 

perturbance. The proposed receiver exploits some germane 

properties of the Location-Scale distributions for ascertaining 

constant mendacious alarm against Weibull clutter [5]. The 

system has been concretely conceived for operating on high-

resolution SAR images where space processing (but not time 

processing) is sanctioned. Compute the cross-correlation 

values between two images extracted by moving windows of a 

diminutive size from the multi look SAR intensity (or 

amplitude) images. A coherence image, consisting of the cross-

correlation values of the intensity images, is then engendered. 

Ships are deterministic targets, so that their inter look sub 

images possess higher degree of coherence than the 

uncorrelated arbitrary images of the circumventing sea surface 

[6]. The main advantage of this method over the conventional 

constant mendacious-alarm rate is its faculty to detect, under 

propitious conditions, “invisible” images of ships embedded in 

the speckled image of the sea surface. 

3. SYSTEM DESIGN 

In Automated Ship Detection ships which enter into our 

boundary was detected and information sent to higher officials. 

Data image acquaintance technique segment the images based 

on colour. We identify pattern and measure distance of the ship 

from the boundary by statistical imaging. 

 

Figure: Block Diagram for Automatic Ship Detection 

DATA IMAGE ACQUISTANCE 

Data acquisition is the process of sampling signals that quantify 

authentic world physical conditions and converting the 

resulting samples into digital numeric values that can be 

manipulated by a computer.WIN video avails us to transfer 

files we taken to audio frames. acquire images from any type 

of fortified hardware utilizing the Image Acquisition 

Implement, a full utilizer interface that enables you to set 

acquisition properties, preview the image, and acquire 

images.There are three ways to acquire images 

programmatically: 

 The videoinput object, for use with any type of 

fortified hardware 

 The gigecam object, for use with GigE Vision 

hardware only 

 The matroxcam object, for use with Matrox hardware 

only. 

 The core of any image acquisition application is the data 

acquired from the input contrivance. A trigger is the event that 

initiates the acquisition of image frames, a process called 

logging. A trigger event occurs when a certain condition is met. 

It can be a signal from an external source that is monitored by 

the image acquisition hardware. 

FILTERING 

Filtering is a technique for modifying or enhancing an image. 

For example, you can filter an image to accentuate certain 

features or abstract other features. Image processing operations 

implemented with filtering include smoothing, sharpening, and 

edge enhancement. filters the multidimensional array A with 

the multidimensional filter h. The array A can be logical or a 

nonsparse numeric array of any class and dimension. The result 

B has the same size and class as A. imfilter computes each 

element of the output, B, utilizing double-precision floating 

point. If A is an integer or logical array, imfilter truncates 

output elements that exceed the range of the given type, and 

rounds fractional values.A low-pass filter is a filter that 

sanctions signals below a cutoff frequency (kenned as the 

passband) and attenuates signals above the cutoff frequency 

(kenned as the stopband). By abstracting some frequencies, the 

filter engenders a smoothing effect. That is, the filter engenders 

slow transmutations in output values to make it more facile to 

optically discern trends and boost the overall signal-to-noise 

ratio with minimal signal degradation. 

PATTERN RECOGNITION 

Pattern recognition has branch of machine learning that focuses 

on the recognition of patterns and regularities in dated, 

although it is in sum boxes considered to Be nearly 

synonymous with machine learning. Pattern recognition 

systems are in many boxes trained from labeled “training” 

dated (supervised learning), goal when No labeled dated are 

available other algorithms edge Be used to discover previously 

unknown patterns (unsupervised learning). It has Standard of 

visual descriptor used for classification in computer vision. 

Indeed this simple application considered to Be very in terms 

of features, because the features used only rely one the been 

worth of the average Chanel Red, Green, Blue and Horizontal 

Diameter. And ace yew the object like requires used must Be 
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absolutely has very prominent difference with other objects. 

COLOR SEGMENTATION 

Particle swarm optimization (PSO) has computational method 

that optimizes has problem by iteratively trying to improve has 

candidate solution with glance to has given measure of quality. 

It solves has problem by having has population of candidate 

solutions, young stag dubbed particles, and moving simple 

thesis particles around in the search-space according to 

mathematical formulae over the particle' S position and 

velocity. Each particle' S movement is influenced by its local 

best known position, goal is also guided toward the best known 

positions in the search-space, which are updated ace better 

positions are found by other particles: Initial It sharpens the 

particles of the imageThe particle swarm algorithm begins by 

creating the particles, and assigning them initial velocities. It 

evaluates the objectifies function At each particle hiring, and 

given the best (lowest) been worth function and the best hiring. 

It chooses new velocities, based one the current velocity, the 

particles' individual best rentals, and the best rentals of to their 

neighbors. It then iteratively updates the particle rentals (the 

new hiring is the old one more the velocity, modified to keep 

particles within bounds), velocities, and neighbors. Iterations 

proceed until the algorithm reaches has stopping criterion.  

STATISTICAL IMAGING 

Digital image processing and analysis of information in images 

are methods that become increasingly consequential in many 

technical and scientific fields, including virtually all biological 

sciences. The aim of the course is to provide a rudimental 

cognizance of how to utilize probabilistic and statistical 

methods for image analysis. 

Methods for acquiring, exhibiting, filtering and segmentation 

of images are briefly covered in the first part of the course, 

including methods for performing quantitative quantifications 

in images. 

4. SYSTEM ARCHITECTURE 

 

Figure: Architecture Diagram 

MICROCONTROLLER:  

PIC stands for Peripheral Interface Controller. It encodes and 

decodes the data. It has flash memory so we can rewrite up to 

100,000 times. It is a 28 pin DIP package. The architecture of 

the PIC is HARVARD. It has three ports for the input/output 

operation. The analog signal can be directly given to the PIC 

hence there is no need for external analog to digital converter. 

The PIC16F877Ais a 28 pin DIP package. The architecture of 

PIC is HARVARD architecture. It consists of 3 ports such as 

Port A, Port B and Port C. The Port A has 6 pins and the analog 

signal is given to this. 

 

Figure: Pin diagram for 168F77A.H 

MAX 232  

The MAX232 is a dual RS232 receiver/transmitter that meets 

all EIA RS232 specification while using only a 5V power 

supply. It has two charge pump voltage converters which 

generate +10V and -10V power supplies from a single 5V 

power supply. It has four level of translation, two of which are 

RS232 transmitters that convert TTL/CMOS input levels into 

+9V RS232 outputs .The other level of translation are RS232 

receivers that convert RS232 inputs to 5V. TTL/CMOS output 

level. 

 

Figure: Pin diagram of MAX 232 
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POWER 

The AC mains are fed to the transformer, which steps down the 

230 Volts to the desired voltage. The bridge rectifier follows 

the transformer thus converting AC voltage into a DC output 

and through a filtering capacitor feeds it directly into the input 

(Pin 1) of the voltage regulator. The common pin (Pin 2) of the 

voltage regulator is grounded. The output (Pin 3) of the voltage 

regulator is first filtered by a capacitor, and then the output is 

taken. 

Make the circuit on a general purpose PCB and use a 2 Pin (5A) 

plug to connect the transformer input to the AC mains via 

insulated copper wires. 

If you want to power up a device you bought from the market, 

you need to solder your Power supply output to an adapter jack. 

This adapter jack comes in a variety of shapes and sizes and 

completely depends on your device. I have included a picture 

of the most common type of adapter jack. 

 

Figure: Circuit diagram for power 

LED AND BUZZER  

We build a small circuit on a Perf Board for Blinking the LED 

using PIC. We will dump the program to our PIC 

microcontroller and verify the LED Blinking. To Program the 

PIC MCU we will be using MPLAB IPE. HEX code is stored 

into the MCU in a place called Flash memory. The flash 

memory is the place where our program will be stored inside 

the MCU and executed from there. 

PIC 16F877A Mini Development Board has an on-board 

buzzer connected to port pin RE0 via jumper J19. If jumper is 

left open, then the corresponding port pin can be used 

independently. 

5. CONCLUSION AND FUTURE WORK 

In this paper an incipient ship detection technique was 

developed. Synthetic Aperture Radar was predicated on ship 

detection from satellite images. The proposed method execute 

predicated on the images taken from camera annexed in the 

ship and segmented by data image acquaintance technique. 

Color segmentation differentiate the pictures predicated on 

color (i.e., whether it is ship are other obstacles) Statistical 

imaging is utilized to calculate the distance in sea. Our future 

work depends on high precise images. It withal used to analyze 

the images submerged. 

REFERENCES 

[1] Shengli  Song,  Bin  Xu,  Zenghui  Li,  and  Jian Yang,”  Ship  Detection  
in  SAR  Imagery  via Variational Bayesian Inference” IEEE 

GEOSCIENCE AND REMOTE SENSING LETTERS, VOL. 13, NO. 3, 

MARCH 2016  
[2] Gui  Gao,  Kewei  Ouyang,  Yongbo  Luo,  Sheng Liang, and Shilin 

Zhou,” Scheme of Parameter Estimation for Generalized Gamma 

Distribution and Its Application to Ship Detection in SAR  Images”,

 IEEE     TRANSACTIO ON GEOSCIENCE AND REMOTE 

SENSING. 

[3] Marco Rodriguez-Blanco, Victor Golikov,” Multiframe GLRT-Based 
Adaptive Detection of Multipixel Targets on a Sea Surface “IEEE 

JOURNAL OF SELECTED TOPICS IN APPLIED EARTH 

OBSERVATIONS AND REMOTE SENSING, VOL. 9, NO. 12, 
DECEMBER 2016.  

[4] Gal Mishne, Ronen Talmon, and Israel Cohen, “Graph-Based Supervised 

Automatic Target Detection”,IEEE   TRANSACTIONS   ON 
GEOSCIENCE AND REMOTE SENSING, VOL. 53, NO. 5, MAY 

2015.  

[5] Xiangzhi Bai, Zhiguo Chen, Yu Zhang, Zhaoying  Liu,   and   Yi   Lu   ,   
“Infrared   Ship   Target Segmentation   Based   on   Spatial   Information 

Improved FCM” , IEEE TRANSACTIONS ON CYBERNETICS, VOL. 

46, NO. 12, DECEMBER 2016.  
[6] D. J. Crisp, “The state-of-the-art in ship detection in synthetic aperture 

radar imagery” Intell., Surveillance, Reconnaissance Div., Inf. Sci. Lab., 

Edinburgh, SA, Australia, Tech. Rep. DSTO-RR-0272, May 2004.  

[7] M. di Bisceglie and C. Galdi, “CFAR detection of extended objects in 

high-resolution SAR images,” IEEE Trans. Geosci. Remote Sens., vol. 

43, no. 4, pp. 833–843, Apr. 2005.  
[8] G. Gao, L. Liu, L. Zhao, G. Shi, and G. Kuang, “An adaptive and fast 

CFAR algorithm based on automatic censoring for target detection in 

high-resolution SAR images,” IEEE Trans. Geosci. Remote Sens., vol. 
47, no. 6, pp. 1685–1697, Jun. 2009.  

[9] F. Nunziata, M. Migliaccio, X. Li, and X. Ding, “Coastline extraction 

using dual-polarimetric COSMO-SkyMe PingPong mode SAR data,” 
IEEE Geosci. Remote Sens. Lett., vol. 11, no. 1, pp.  104–108, Jan. 2014.  

[10] M. Migliaccio, L. Mascolo, F. Nunziata, M. Sarti, and G. Mazzarella, 

“COSMO-SkyMed HH/VV PingPong mode SAR data to discriminate 
among sea, urban, and vegetated areas,” IEEE J. Sel. Topics Appl. Earth 

Observ. Remote Sens., vol. 7, no. 7, pp. 2880–2894, Jul. 2014.  
[11] S.  Skrunes,  C.  Brekke,  T.  Eltoft,  and  V. Kudryavtsev, “Comparing 

nearcoincident C- and X-band SAR acquisitions of marine oil spills,” 

IEEE Trans. Geosci. Remote Sens., vol. 53, no. 4, pp. 1958–1975, Apr. 
2015. 

 

 
 

 

 
 

 

 
 

 

 
 

 


