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Abstract

Image acquisition is one of the major challenges in the marine environment.
A lot of research is going in this field to acquire, process and monitor the
images captured in an ocean. In the olden days, Image capturing was difficult
because of non availability of specially designed cameras to capture under
water images. But due to advances in technology lots of advance cameras are
available which can able to capture images with high resolution. Critically we
also need a processor to process the data which is in the form of image. The
captured image has to be processed for its various factors so that the data
obtained from the images can be able to predict the ocean currents, flora and
fauna inside the ocean. A server with high capacity is to be erected if the
images are to be transferred in real time and the frequency of capturing images
is also very high. This research paper is concentrated on image acquisition and
image processing to get the inside details of a marine environment. This can
also be used for military purpose for surveying submarines.
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1. INTRODUCTION

In the past decade, FPGA has grown over various applications. It is a simple chip
which can be grown over to accommodate various algorithms. It is used for
implementing various applications. It is flexibly used as a reconfigurable platform for
any application because of its versatile hardware. It is well suited since the signals
obtained can be processed in parallel. Also it can be reconfigured any number of
times for programming. High computational task can be done in an easier manner. It
is an apt choice for processing of digital image signals. It can be incorporated as an



294 V.R.Balaji, J.Sathiya Priya, J.R.Dinesh Kumar

embedded system, so that computation also can be done in any real time environment.
The algorithm as well as the architecture can be designed using FPGA. The challenge
is now fully les with capturing the image since the computation can be handled by
FPGA properly. As far as image acquisition is concerned, the high quality cameras
can be able to acquire the image in a prescribed resolution. The research work is now
concerned on interfacing the camera with FPGA and manipulation of data. The data
which is in the form of image may contain different parameter which has to be
extracted and to be optimized for processing.

In space, the images are captured using camera which are incorporated in the satellite
and further used for processing. In that case a common field programmable gate array
is needed to connect it to sensors. The sensor may be a camera. The data from the
sensor has to be taken to a processor and processor in turn performs real time
manipulation of received data. The manipulation purely depends on the quality of the
image captured by the camera. The problem in marine environment is that it is
constantly exposed to salt water which will make the camera vulnerable and the
lifetime also gets worsened day by day.

The wear and tear of camera has to be considered in the process and the need of an
algorithm which can be able to process the data has to be developed. An algorithm is
a set of procedures which has to be changed based on the type of image. Based on the
image, the algorithm must change accordingly. Adaptive nature of the algorithm will
ensure better processing of signals. The algorithm also must suit to work in
accordance with FPGA.

Processing of images taken underwater requires lot of improvements to analyze the
data. The challenges are image quality, resolution and contrast level. Because of light
propagation all these factors may get affected since the medium of propagation is
light. So an efficient algorithm is needed for processing these images. Light
attenuation is one of the problems that affect the visibility to capture image. It can
able to capture up to certain meters without any attenuation. If the water is muddy,
then it will be a major threat to capture image. The attenuation is due do dispersion
and absorption of light energy in the medium. The attenuation also gets varied when
the medium is getting varied by natural means. It also depends on the material getting
dissolved in water and floating matter. However due to advancement in technology,
synthetic lights are also used while capturing images. But the synthetic lights are not
uniform all over the penetrating medium and hence make things complex. So the
distance between camera and image played a major role in image acquisition.

The particles which are floating in the sea will cause blur images and also changes the
colors of the image. So along with the capturing the image, image also has to be
enhanced for removing the extra artifact. Use of filter is an appropriate option to
convert a blurred image into a better image for further processing. The processing of
the images for better clarity is called as image enhancement and lot of algorithms are
to be tested for image enhancement. Histogram equalization is also used to eradicate
attenuation, dispersion and light effect. Sometimes this method may not be able to
remove the noise and a low pass filtering has to be applied to get an enhanced image.
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2. RELATED METHOD:

[1] have developed an image and video processing platform for capturing real time
images and implemented using FPGA. The programming is done with the help of
programming language C. The program is then compiled and implemented using
FPGA. Here the processing of image is done with the help of C Program. [2]
developed a Laser Image detector. Here an algorithm is used based on Zernike
moments and this technique was used for planes to monitor the cloud movement.[3]
presents a real time multi object tracker. In this technique, 3 images or objects can be
tracked in parallel by using various algorithms for each object. The algorithm can be
changed accordingly based on the object. The algorithm is incorporated with the help
of FPGA’s. [4] presents a hardware model based on color and gray scale images.
Image enhancement is done with the help of FPGA in video processing and histogram
equalization is also tried out. The images processed in this technique were either taken
in dark environment or varied lighting area.

[5] proposed fast prototype platform using FPGA. The hardware is interfaced with
peripheral device. Here all the real time data were taken and processed using a
computer. [6] proposed a new architecture for processing real time signals. The
architecture is based on FPGA. The inputs are taken with the help of sensors and the
sensors are connected to the FPGA. The controlling part is also done with the help of
the hardware. A parallel port is used to exchange the image between computer and
FPGA.[7] implemented a method to capture video and then it is processed using
Xilinx FPGA board. The video signal is digitized and displayed in the computer.

[8] described how to capture real time linear image and process using a FPGA
Nexysll. The Proposed system is connected to computer via USB and it is mainly
meant for education purpose.GUI is used to connect to FPGA for data transfer and
communication purpose. [9] described a new method of capturing video in a large
range. Stereo depth measurement is made to capture the image using FPGA. This
method provides modification in the input video signal and provides sub pixel
disparities of images in a longer range. [10] presents a reconfigurable parallel
architecture based on video rate. This can be mainly used for computer vision
applications. The architecture is modeled using 2D array and implemented using
FPGA. The processors are connected by systolic array. Pipelining is used to handle
multiple images and to manipulate parallel images. It can be used for applications
where pre processing is required since it has to cover a wide range of applications.
The information exchange can be done in terms of pixel by pixel.

[11] deals with using new FPGA for 2D and 3D images. It performs operations like
image restoration and image denoising. [12] proposed FPGA with pipeline structure.
It uses simple lookup tables rather than high end hardware for complex calculations. It
goes by the option of using low cost hardware. Omni directional images are mostly
manipulated in this method. [13] proposed a new technology for image enhancement
using hardware. Here a simple contrast enhancement scheme named Adaptively
Increasing the Value of Histogram is proposed using histogram. The contrast is
adjusted for image enhancement and an effective method is used to control the
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contrast.[14] uses scanning at higher frequency using FPGA to solve the image cross
linking problem. The images were verified by scanning and it is taken for processing.
[15] proposed a method using focal-plane image processing.

Two important areas are identified. Image reorganization [23] —[26] is used for
compressing the image and half toning the image. The image reorganization processor
is a method of grouping CCD circuit and CCD imager. The half-toning chip consists
of frame transfer imager, a pipeline register, and comparator Circuit.

[16] proposed an architecture using focal-plane optoelectronics. It also employs
SIMD processor for computation purpose. It computes real time signals of various
images.[17] used SIMPIl design for image analysis. It is designed using pixel
processor combined with SIMD. In this lot of sensor arrays were used in parallel with
computation layer. Multiple processing elements were used for effective computation.
[18] proposed image processing using cloud environment. The extracted images are
sent to cloud and matched before going for computation. [19] proposed an new
method based on image denoising. The image stored in the cloud is compared with
noisy image obtain from the camera. Noise removal is done based on the correlation
between the two images.

3. PROPOSED SYSTEM

CONTROLLER CPU
A
A v
CAMERA » ACQUISITION [¢» MEMORY [¢—> MEMORY
DEVICE CONTROLLER
y'y
DIGITAL [« FPGA < ALGORITHM
OUTPUT

Figure 1: Architecture

Figure 1 show the proposed method, in which the camera captures the real time image
in the marine environment. The image captured is called the image acquisition device
which has to be designed based on the conditions of the sea. The acquisition device is
purely based on penetration level, attenuation due to light, dispersion, floating
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particles etc..,. The image captured is stored in a memory device and it is controlled
by a controller. The memory controller maintains the images and blurred images are
removed from the main memory. The CPU performs the computation in order to get
the required parameters from the images with the help of an appropriate algorithm.
Based on the image resolution the algorithm also has to be adapted for effective
retrieval of parameters. FPGA plays a major role in processing the images along with
the help of an algorithm. The algorithms can be varied based on the image quality and
FPGA can able to accommodate the various algorithm because of it robust nature.

The processed image is then send to the digital output. A feedback loop can be
incorporated if the image quality is not up to the level. The image can be again given
to the FPGA and again the algorithm has to be adapted to enhance the quality of the
image. The proposed system helps in able to produce clear images for extracting the
parameters for further investigation.

4. CONCLUSION

The proposed method provides higher efficiency in terms of capturing the image and
processing the image. The use of FPGA plays a vital role in increasing the
computation in a parallel manner. The image acquisition is done either with the help
of professional cameras meant for marine environment and the captured real time
images are fed to FPGA which will manipulate to extract the needed data. Since
FPGA has high computation capacity and the rotation of algorithm helps to adapt to
the images obtained. This method will prove to be an alternative when compared with
present available methods.
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