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In daily life, fish that are kept in an aquarium must be aware of water turbidity, 

water temperature and feeding so that these fish need tools that can be adjusted 

continuously. As for the background of this writing is checking water turbidity, 

water temperature and feeding fish are still done manually, causing problems 

when fish keepers are busy or have to leave the house for a long time. The 

formulation of the problem of this research are (i) how to design and implement a 

monitoring system for water turbidity, water temperature and fish feed using the 

WEB-based Arduino Mega 2560 which can be scheduled based on time and (ii) 

how are the results of the monitoring system testing water turbidity, water 

temperature fish feed using WEB-based Arduino Mega 2560. By conducting 4 

stages of research (i) Analysis of System Work and Requirements Analysis (ii) 

Design of Hardware Design, Schematic Design, Database Design, WEB Design, 

Network Design (iii) Hardware Implementation and Software Implementation 

(iv) Testing. The results of this study are a monitoring system for water turbidity, 

water temperature and fish feed according to a predetermined schedule with a 

monitoring system using the web. Water turbidity, water temperature and feeding 

are adjusted as needed. The servo will be active if the time on the real time clock 

(RTC) is the same as the schedule data variable that has been set. 
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1. Introduction 
 

Technological advances in the field of electronics today are developing very rapidly and are influential 

in the manufacture of sophisticated devices, namely tools that can work automatically and have high 

accuracy so that they can make the work done by humans more practical, economical and efficient. The 

development of this technology has encouraged human life to be automatic. Automation in all sectors can not 

be avoided, so that the use of which was originally manual shifted to automation. No exception to hobbies 

such as keeping fish in an aquarium which can use tools as a helper for ease of use [1]. 

In everyday life, both in cities and in rural areas, there are many fish keepers in aquariums, both large, 

medium and small. Raising fish is a people's hobby that has been very popular from the past until now, 

because of its ease of maintenance and care which makes most people want to raise fish. Fish that are kept in 

an aquarium must pay attention to water turbidity, water temperature and feeding time so that these fish need 

a regular and continuous feeding schedule. However, due to busyness or other activities and unexpectedly, 2 

often become obstacles when feeding the fish in the aquarium. The problem is when someone has to travel 

far and takes a long time to days, they will definitely think about the condition of the fish that are kept and 

how to be able to feed the fish continuously or on a schedule without having to interfere with daily activities 

[1]. 

Changes in water temperature, water turbidity and feeding in fish aquariums will affect the speed of fish 

metabolism. Increasing temperature will cause oxygen demand to increase so that it will affect oxygen 

demand in water. Busyness or other activities and unexpectedly often become obstacles when feeding the fish 

in the aquarium. The problem is when a person has to travel far and it takes a long time to days, he will 

definitely think about the condition of the fish that are kept and how to be able to feed the fish continuously 

or on a scheduled basis without having to interfere with daily activities [1]. The formulation of the problems 

in this study are (1) How to design and implement a monitoring system for water turbidity, water temperature 

and fish feed using WEB-based Arduino Mega 2560 which can be scheduled based on time? (2) What are the 

results of testing monitoring systems for monitoring water turbidity, water temperature and fish feed using 

the web-based Arduino Mega 2560 displaying information to the user. Based on the formulation of the 
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problem, the objectives of this study are (1) Can design and implement a monitoring system for water 

turbidity, water temperature and fish feed using a web-based Arduino Mega 2560 which can be scheduled 

based on time. (2) Obtaining a test result of water turbidity monitoring system, water temperature and fish 

feed using the web-based Arduino Mega 2560. 

 

2. Research Method 

 

This research method uses a framework. A framework of thought, namely a framework for carrying out 

an action, or a frame of mind for compiling an idea that is directed and related to goals and objectives. This 

research consists of four stages, namely analysis, design, implementation and testing as shown in Figure 1. 

 
 

Fig 1. Research Method 

3. Result 

 

3.1  Analysis 

In the process of analyzing how it works, it will explain how the system works in this study. The 

following image will explain the analysis of how it works on this system. 

 
Fig 2. Analysis of how it works. 

Figure 2 explains how the system works in this study, starting with a turbidity sensor detecting water 

turbidity in the aquarium, the DS18B20 sensor detects the temperature in the water, and ultrasonic detects the 

amount of feed in the container. Then the data from the sensor will be stored on the Arduino Mega 2560 

which will be displayed on the I2C LCD. The Ethernet shield sends data to a database that has been created 

to display information via the website to users. 

3.2  Design 

a) Hardware Design. 

The hardware design stage is carried out by restoring components that are in accordance with the 

function of the system requirements. The whole system consists of several parts which are illustrated by the 

block diagram below in Figure 3 
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Fig 3. System Network Functional Block Diagram 

Based on the block diagram found in figure 3 as a whole the system is divided into parts. Sensors as 

input, Arduino and ethernet shield, source code, which has been created and stored on the server with 

program instructions then the server will communicate with the web. 

b) Schematic Diagram. 

At this stage, several schematic diagrams related to research are carried out, starting from the whole 

system schematic diagram, ethernet shield schematic diagram, turbidity sensor schematic diagram, HC-SR04 

schematic diagram, DS18B20 schematic diagram, RTC schematic diagram, servo motor schematic diagram 

and diagram. LCD schematic. The following are several stages of the schematic diagram in this study: 
Table 1.  

Overall System Schematic Diagram 

No  Device Function 

1.  Mikrokontroler  

Arduino Mega 2560  

As a processor of data received from sensors. 

2.  Ethernet Shield  As a connector for Arduino to the network 

using an RJ-45 cable. 

3.  Sensor Turbidity As a water turbidity detector. 

4.  Sensor HC-SR04 As measuring distance. 

5. Sensor Suhu DS18B20 As a room temperature detector. 

6.  Motor Servo MG09S As an activator for fish feed. 

7. Real Time Clock (RTC)  As a source of time data. 

8.  LCD I2C As the output display of the processed data. 

 

 
Fig 4. Whole System Schematic Diagram Network 

In Figure 4 the network is divided into several stages, namely, the first stage of the ethernet shield 

schematic diagram network with arduino uno, the second stage of the arduino schematic network with 

turbidity sensor, the third level of the arduino schematic network with HC-SR04 sensor, the fourth stage of 

the arduino schematic network with DS18B20 sensor, fifth level arduino schematic network with real time 

clock (RTC), sixth level arduino network with servo motor, seventh level arduino network with LCD. 
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3.3  Implementation 

At the implementation stage, namely the installation of all the components previously carried out, which 

is implemented in the full system. Program implementation aims to ensure that the previously designed 

system runs well or not. This research is generally described using a flowchart as follows. 

 
Fig 5. Flowchart Function 

In Figure 5, the first step is explained, namely initializing the data and sensor pins. After that the sensor 

input is such as an ultrasonic sensor, ds18b20 temperature, turbidity, real time clock (RTC). Next is 

displaying sensor data on the LCD, giving commands to the servo motor and sending data through the 

ethernet shield. After the data is sent, the data will be entered into the database and then displayed on the 

web. 

3.4  Testing 

This stage is conducting Web testing using a black box. Black box testing is carried out on Web pages 

so that the resulting Web matches expectations and the results are valid. The following is the black box 

testing with Equivalence Partitioning that will be carried out, which will get results in the form of a Web that 

matches expectations and is valid. 
Table 2. 

Black Box Testing 

No Test Name. Expected results Results obtained Information. 

1 
Displays time data on 

web page 

Time data appears on the page 

web in real time 
As expected 

 

 

Valid 

2 

Displays temperature 

data on 

web page 

Temperature data is displayed on 

the page 

the web 

As expected 
 

Valid 

3 
Showing murky data on 

web page 

Cloudy data appears on the page 

the web 
As expected 

 

Valid 

4 
Displays feed data on 

web page 

The feed data appears on the page 

the web 
As expected 

 

Valid 

In table 2 is a black box testing table on the main page. From these tests, the results obtained are the 

main page as expected and successful. The following is the test on the main page of some of the simulations 

from table 2 
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Fig 6. WEB testing using Black Box 

 

4. Conclusion 

 

Based on the results and discussion, the following conclusions can be drawn: (1) In designing a 

monitoring system for water turbidity, water temperature, and fish feed using web-based Arduino Mega 2560 

includes (i) Hardware Design, (ii) Diagram Design Schematic, (iii) WEB Design, (iv) Network Design. In 

implementing a monitoring system for water turbidity, water temperature, and fish feed using the web-based 

Arduino Mega 2560, including (i) Hardware Implementation, (ii) Software Implementation. (2) In the test 

results of the monitoring system for water turbidity, water temperature, and fish feed using the web-based 

Arduino Mega 2560, including (i) Testing the Turbidity Sensor Function, Testing the HC-SR04 Sensor 

Function, Testing the DS18B20 Sensor Function, Testing the WEB. Sensor and WEB testing are in 

accordance with their functions. The next test is to use a blackbox in the monitoring system for water 

turbidity, water temperature, and fish feed using the web-based Arduino Mega 2560. In this test it is in 

accordance with its function. 
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