
CONTINUOUS MONITORING OF AQUACULTURE POND WITH 
OPTICAL BASED SYSTEMS 

 

 

 

 

 

 

MOHD SYAZWAN B MOHD YUSUF 

 

 

 

 

 

 

 

 

 

FACULTY OF ELECTRICAL ENGINEERING 
UNIVERSITI TEKNOLOGI MARA 

MALAYSIA 



i 
 

ACKNOWLEDGEMENT 

 

I never would have come to finish this project if there is no encouragement 

from my family, friends and guidance of Dr. Wan Fazlida Hanim.  I really appreciate 

what they have done for me to make this project success and completed. 

I would like to acknowledge to Dr. Wan Fazlida Hanim for what she has given 

to me to do this project. Her effort, support and motivation through my work have 

leaded it to success.  

Without the help from Innovate Malaysia Design 2013 team especially Agilent 

track, Syed Mohd Aidid and Kemo Colley, I would not be able to complete my 

project where it is involving their project which is cantilever based for water level 

detection and external sensor circuit. Also I would like to thanks Dr. Suhairi from 

MIMOS Berhad who give an idea for this project and provide the theoretical of 

optical fiber and also the equipment for optical fiber interfacing. Aspecial thanks to 

En. Uzer that provide a room for innovate team to work on this project until night. 

Many method or designs in this thesis are based on the material that I found in 

articles. A special thanks to the authors and without it this thesis would be more 

difficult to complete.  

  

  

 

 

 

 



ii 
 

ABSTRACT 

 

This thesis presents the development of a continuous monitoring equipped 

system for aquaculture pond with optical fiber sensors. Aquaculture, in large scale 

production often requires high labor intensity, real-time monitoring, remote sensing 

capabilities, and control .The scope of this project is to develop a micro-controller 

based control system with the use of optical fiber signal as input to measurement 

equipment and software for decision making. The project focusing on data acquisition 

and instrument interfacing between wavelength meter (HP86120C) and Agilent Vee 

as well as microcontroller for automated response. The aquaculture pond is equipped 

with a fiber optic sensing network to monitors water level, temperature sensor and 

intrusion detection.  The fiber optic network is also used as a means of 

communication between external sensors and the main monitoring sensors. 

Information from above sensors and optical fiber medium upon reaching a monitory 

station allows for control of a water pump, aeration system and notify the owner by 

sending a message using GSM.  
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CHAPTER 1 

 

INTRODUCTION 

 

1.1 PROJECT BACKGROUND 

This project will present a model representation of a continuous monitoring 

system intended for an aquaculture pond that is equipped with optical fiber sensing 

system. A continuous monitoring system is a system that performs sensing 

continuously without human intervention. With large areas covered by the industry, a 

control system is required to ensure continuous monitoring of aquatic livestock. 

Aquaculture is the cultivation of animals and plants in an aquatic environment. 

Today, aquaculture is said to supply an estimated 43% of all fish that is consumed 

globally. The Government under the department of Fisheries Malaysia has provided 

aquaculture industrial zone for high impact project (HIP) as much as 28099 hectares 

to be developed (sources from www.dof.gov.my). Of these 28099 hectares, 6435 

hectares involves farming in ponds. An Aquaculture Industrial Zone (AIZ) was set up 

as part of the permanent food production zones by the state government as a measure 

to ensure that sufficient land is allocated for aquaculture development (source 

http://www.fao.org).  

The industry has also seen a rapid increase in production. Over a period of ten 

years (2000-2010) the industry has experienced an increase in production from 

150,000 tonnes in the year 2000 to about 580,000 tonnes in the year 2010.  

The contribution of aquaculture sector to Malaysia’s GDP shows a positive 

improvement within the years. Aquaculture sector has contributed 0.283 in production 

value as percent of GDP in 2003[1]. With respect to socio-economic development, 

aquaculture contributes towards improving food supply, employment and income. 
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