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Abstract This paper present the new design of vision sydiemautonomous underwater vehicle with the
implementation of wireless camera, whereby, prodtlearer image. The major obstacle faced by underwa
vision system is the extreme loss of color and resttwhen submerged to any significant depth whethé
image quality produced is low. Therefore, as toawbtlearer images, several investigations willdoae in
order to know the appropriate distance requiresvéen the images with the camera. At the end optbgect,
the new design of the vision system will be welidtioned and can be applied to capture clearlyutiterwater
images and also might be used to explore the nafuwederwater. This new vision system also cowddubed
for monitoring, surveillances, and maintenancegdek underwater where it is risky for the humanvark in it.

Introduction Theory

. . » Whatever method that been proposed to
Water is the major composition on earth as jynroye the underwater images, the most important

it.c'overed 70% of earth surface. However, it seemsp,qic improvement is actually based on color space
difficult for human to explore the underwater natur conversion,  chromaticity  histograms,  color

The major obstacle faced by the underwater vision g ajization and normalization. Basically, the colo
system is the extreme loss of color and contragtnwh perception of an object is depends on physical,

submerged to any significant depth whereby the ppysiological and psychological and components
image quality produced is lowThe ocean is gch as spectral composition of light, spectral
currently the largest body of mass which covered gfiectance of the object, transmission of thetligh

seventy percent of Earth, but still remains thestea he medium, and the visual system of the observer.
explored. Modern area of research and developmentgiq re 1 jllustrated the process of underwater rcolo
had discovered some equipment that can be used fof,qjification.

the underwater application and the latest invenigon

designing the Autonomous Underwater Vehicles Atemuation by
(AUV). It has the potential in furthering the distance
exploration of the deep sea. l
Implementation vision system together with Absorption
AUV would be the most efficient system created for from the object
capturing and recording underwater images. This l
invention had replace the conventional waterproof Diffusion
camera that been used before. Lots of benefits earn Reflection from
from this new system such as this system is ease to the object
conduct and convenient to be use. I
Attenuation
The application of this vision system can be by distance

widen so that the usage of the system is not only
limited for exploring the underwater environment,
but also can be used in education, research and
rescue. However, in order to build this system, it
might used higher cost as it design and the system’
ability are quite complex. Therefore, this projaetd

been proposed as to design more simple design ofg
vision system for AUV with a lower cost.

Fig. 1: Underwater color modification

Basically underwater imaging can be
escribed into two terms which are passive system
nd active system. Passive system usually might
involve image objects that have been illuminated by
some source other than that associated with the
imaging system. For example, objects using sunlight
or other sources of illumination such as
bioluminescence. Passive imaging is especially
attractive for covert operations such as fish segki



prey or the Navy inspecting objects without being particular stage. Detailed result will be explairiad
detected. As for active system, the underwater this paper.
imaging use generated source of light. A simple
example is an underwater camera system which uses As for the final stage it might involve with
either strobe or continuous artificial illuminati¢h. several troubleshooting and testing. Seems that all
the equipment that been used are not for the
There a few terms that need to be underwater application, therefore, several probdem
highlighted when discussing about an image which malfunction of the system might occurred. However,
are image processing, image analysis, robot visionafter several troubleshooting is done as to enthate
and machine vision. There is a significant oveitap the project can be proceeding with a detailed
terms of techniques and applications that been.usedanalysis. Fig. 3 shows the flow chart of the predas
This implies that the basic techniques that arel use completing the project. Fig. 4 is shown the cicruit
and developed in these fields are more or lessdesign.A simple LED circuit had been design as to
identical, something which can be interpreted as provide enough light intensity to the vision system
there is only one field with different names. for AUV as shown in Fig. 5.

Those classifications are used to
demonstrate the relationship between image range,
camera light separation and the limiting factors in
underwater image collection. If only short ranges a
desired, a simple system with a controlled ligharhe
and a good camera can yield excellent pictures as
underwater photographers know. If longer ranges are
desired, the separation of lights and cameras ptese
substantial advantages in that backscatter can be
reduced substantially. Fig. 2 illustrated the cqhce
for each group [2]
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Fig. 3: Overall Methodology of the Project
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Design Procedure T

Fig. 4: Circuit design using software
The processes that need to be highlighted in

this project are divided in to two sections whiak a =
hardware and fabrication as shown in Fig. 3. The e
analysis of the project can only be done afterehes
two parts is well done. As for hardware part, it
involve on circuit design of LED which is presented
as a flash to the lens of the camera. The faboigati
section will include on chosen the right materiatl a
features for the outer casing of the wireless camer

After both sections were ready, the next step

is  combining both sections in order to provide Fig. 5: White LED circuit that had been tested
complete vision system. Analysis is also done is th



Each of white LED gives a voltage drop of
3.6V. For a 12V light, a maximum of 3 white LEDs ‘ ., The wireless camera 15 connected to
in series at full power only can be used which will ] the 9V supply
result, 3.6 x 3 = 10.8V volts drofubtract this from
supply voltage of 12V to get the additional voltage \/'

Thus, 12 - 10.8 = 1.2V. Current flow in the circigit
calculated using ohm’'s Law=V / R =1.2 / 27=
44.44mA. In order to ensure the resistor can handle

25 The recaver is connected directly to

0 Cll FTJ the power supply
enough current. So in this case, 12 volts x 44.44mA s
0.53W. Therefore the power consumed would be
0.53W. o~

The wireless recodable

receiver Is directly connacted
and also to the wireless camera

recelver

I
7

the captured or recorded unage 15 stored in the video
momtornng

Fig. 6: water proof casing of project

This project needed a full attention on the Fig. 5: Process to set up the equipments
hardware and fabrication part as both parts willedr
to the successfulness of the project’'s objective. |
terms of hardware design, it is important to ensure
that the circuit is well function as it will prowd
enough light intensity when it is been apply for
underwater environment. As for the fabrication part
the type of casing that been chosen is very impbrta
because the casing need to be water proof so th
when it is applied for underwater purposes, it mhigh
not cause any failure either to the circuit or he t

camera as shown in Fig. 6

Analysis is done for this particular project as
to prove the ability of this new vision system eitlit
can view the clearer image or not. The main purpose
of this analysis is to captured clear image that ha
been submerge in the water. As for this analykes,
ayision system that been created is undergone the
analysis by capturing the images from three differe
sample of water.

The image that had been captured will be
ranting based on the image description of the image
Tab. 2 shows the image rating and description that

Results need to be considered in order to rating an imdpe [

Several tested had been done as to ensure
that the setting of the video monitoring and the
wireless camera will give the response of clear - —
image. Fig. 5 shows the step to set up the wirelegs_Rating : Description :
camera with the video monitoring. When all the| EXcellent | 10| An image extremely high quality,
equipments had been set up, the power supply |s as good as could be desire.

Tab. 2: Rating of Image

switch on and the frequency at the receiver isdune| Fine 8 | An image of high quality,
so that the wireless recordable receiver will vige providing enjoyable viewing. _
image. Passable 6| Image is acceptable a quality
image.
Marginal 5 | Image is poor in quality
Inferior 3 | Very poor quality of an image byt

still could watch it.
Unusable | 1| Animage so bad and could not be
predictable.




The testing is being done in three different
conditions of water which are in the clear wateix-m
up water with detergent as well with the sludge

water. Different conditions or type of water
environment are selected because different
environment might yield different result for

determining the appropriate distance for producing
clearer underwater images as shown in Fig. 6.
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Fig. 6: Performance versus distance for three
different types of water.

Here we changing the indicator for rating to
point form for analysis . Indicator 10 is excellemd
1 unusable as shown in Tab. 2. Fig. 7, Fig. 8 dgd F

fr

Fig. 9: Sludge Water

It is clearly shows that even though the image had
been captured in the same distance, the resutt igel
slightly different. The image produce for the clear
water environment tend to be very clear. However
the image that been produce in mix-up water
detergent and the sludge water are tend to béle lit
bit blur. Throughout this analysis, a few
interpretations can be made which are:

= Overall, the capability of this system to identify
the object or the image is with the average of
0.4m between the object and the vision system.
= As mention earlier, different environment of
water might yield different result in determining
the clear image. It is due to noise and as well
with the different particles existing in the water.

9 shows the result that had been obtained for the

distance of 10 cm between the object and the vision"

system.

Fig. 7: Clear Water environment

Fig. 8: Water Detergent

In crystal clear water, the distance of the vision
system to the object might be in the range of
0.1m-0.3m as to capture clear image.

In the second environment which is water
detergent, the suitable range of distance that can
produce clear image would be between 0.15m-
0.1m.

For the last conditions, sludge water, in order to
obtain clear image for this particular type of

water, it is important to ensure that the distance
of the vision system to the object is in the range
of less than 0.1m.

Conclusions

The main purpose of this study was to
design new vision system with the implementation of
the wireless camera as the vision system. It haisdfo
that this new design of vision system had improved
slightly of the quality of the submarine image that
being captured. However, there are still the litiom
regarding to capturing underwater images due to a
difference density between marine environment and

ground environment
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