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ABSTRACT 

In freshwater fish cultivation, the quality and temperature also affect growth, each type of fish has different 

characteristics concerning water conditions and pond temperature. In this case, monitoring water quality in Gouramy 

cultivation. Monitoring of water and pond temperature is usually done manually by farmers and takes a long time. The 

purpose of this research is to design a water quality and temperature monitoring system based on IoT. In this system, 

monitoring is carried out from the Web which includes Ph, Temperature, and Turbidity in real-time. This water 

monitoring uses a microcontroller that is equipped with a Ph meter sensor, digital temperature, Turbidity Sensor, and 

Ultrasonic Sensor. The measurement data from the microcontroller is sent to a database that will be processed and 

displayed on the Web. 
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1. INTRODUCTION 

In the process of cultivating gouramy until the harvest 

has many problems. The problem that often occurs is 

slow growth, frequent disease, and death of gouramy 

caused by water quality. Water that can be used for fish 

farming must have quality and quantity standards 

following the living requirements of gouramy. Although 

many parameters affect water quality, there are three 

most important in fish culture, namely parameters of 

temperature, pH, and water turbidity [1]. PH is a unit of 

measure that describes the degree of acidity or base 

level of a solution. pH is measured on a scale of 0 to 14 

in pH units. In principle, the measurement of a pH is 

based on the electrochemical potential that occurs 

between the known solution in the glass electrode and 

the unknown solution outside the electrode glass [2]. 

Turbidity is an optical property of a solution that causes 

light through the water to be absorbed and refracted [3]. 

Turbid water is water that has many particles which will 

change the color and appearance of the water, turbidity 

has levels, transparent water is water that has low 

turbidity while water that is not transparent has a very 

high level of turbidity [4].  

Currently, the way to see the water quality of the 

farmers is still based on direct observation. This method 

is deemed ineffective in assessing water quality because 

problems such as slow growth, the frequent disease in 

cultivation cannot be handled optimally. This partner 

village development program offers an application of a 

water quality monitoring system with parameters for the 

content of dissolved oxygen in water, water 

temperature, water pH, and water turbidity based on the 

Internet of Things in gouramy cultivation for maximum 

fish production. 

2. MATERIAL AND METHOD 

The purpose of this research is to create a water 

quality monitoring system using an IoT-based 

microcontroller. In making this system, it is necessary to 

design the hardware and software side. 
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Figure 1 System Architecture

 

2.1 Material 
 

WQMS is designed to use an ESP 32 

microcontroller as a processor for processing data 

obtained from the installed sensors. ESP 32 has 15 pins 

analog and 2 pins digital input-output, Built-in WiFi 11b 

/ g / n [5] pH sensor, Turbidity Sensor, Digital 

Thermometer sensors, and  Ultrasonic Sensor. 

2.2 Method 

Figure 2 shows a flowchart from the user side (End-

User). The microcontroller takes measurements through 

sensors that have been installed, then the data obtained 

is uploaded to a database via the internet which is then 

processed and displayed on a Web page. 

 

End-User
Web Page

INTERNET DATABASE

Microcontroller
With sensors

 

Figure 1 End-User flows diagram 

 

2.2.1 Hardware Design 
 

The system architecture (Figure 1) used in this 

system is hardware and software. In the hardware 

section, there are 4 sensors used, namely a temperature 

sensor, a water turbidity sensor, and a water pH sensor 

and ultrasonic. In addition to the 4 sensors, there are 3 

actuators used, namely a water pump for draining, a 

water pump from a pond, and a valve for clean water. 

ESP 32 functions as a microcontroller connected to 

WiFi to send and receive data from the database. 

2.2.2 System Design 
 

The system architecture used in this system is 

hardware and software. In the hardware section, there 

are 4 sensors used, namely a temperature sensor, a water 

turbidity sensor, and a water pH sensor and ultrasonic. 

In addition to the 4 sensors, there are 3 actuators 

used, namely a water pump for draining, a water 

pump from a pond, and a valve for clean water. 

ESP 32 functions as a microcontroller connected to 

WiFi to send and receive data from the database. 

 

2.2.3 System Testing Design 
 

Pengujian sistem yang dilakukan dengan 

membandingkan data yang ditampilkan pada database 

dengan data yang ditampilkan pada laman Web. 

 

3. RESULT AND DISCUSSION 

System testing is carried out by comparing the data 

displayed in the database with the data displayed on the 

Web page. 

 3.1 System Testing Results 

Testing by measuring the hardware sent to the 

database using a format string. The data sent to the 
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database is processed and then displayed on the Web 

interface. 

3.1.1 PH sensor testing 

Table 1  Test Result comparing data on web and 

database 

Test Web Database 

1 6.77 6.77  

2 6.61 6.61 

3 6.35 6.35 

4 7.38 7.38 

 

 

Figure 3 Display of pH sensor testing on Web 

 

Figure 4 Display of pH sensor testing in the database 

Comparing data from figure 3 and figure 4 displayed 

on table 1, The first data, the pH value read in the 

database is 6.77 and on the web is 6.77, so there is no 

difference whatsoever. The second data, the pH value in 

the database is 6.61 and the one read on the web is 6.61, 

so there is no difference in value. The third data 

obtained the pH value in the database of 6.35 and on the 

web of 6.35, based on these data there is no difference 

in values. The last data is in the database of 7.38 and 

7.38 on the web. Based on the data above, there is no 

difference in reading at all. 

3.1.2 Temperature sensor testing 

Table 2 Test Result comparing data on web and 

database 

Test Web Database 

1 27.70 27.70  

2 28.08 28.08 

3 27.95 27.95 

4 27.95 27.95 

 

 

Figure 5 Display of Thermometer sensor testing on 

Web 
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Figure 6 Display of Thermometer sensor testing in the 

database 

Based on the figur 5 and figure 6 that compared on 

table 2. The first data obtained was the temperature 

value database of 27.70, while the data read on the web 

was 27.70, so that there was no difference in the 

reading. The second data obtained a value of 28.08 in 

the database and 28.08 on the web, based on the 

comparison of these values, the read value was no 

difference. The third data in the database obtained a 

value of 27.95 and on the web, it was 27.95, when 

compared, there is no difference between the two. The 

last data read by the database is 27.95 and 27.95 on the 

web so that there is no difference from that value. 

 

3.1.3 Turbidity sensor testing 

Table 3 Test Result comparing data on web and 

database 

Test Web Database 

1 117.02 11.02 

2 120.23 120.23 

3 100.92 100.92 

4 120.79 120.79 

 

 

Figure 7 Display of Turbidity sensor testing on Web 

 

Figure 8 Display of Turbidity sensor testing in the 

database 

Data displayed on figure 7 and figure 8 compared on 

table 3, the first data obtained a value of 117.02 in the 

database, and 117.02 on the web, when compared there 

is no difference in value. The second data, there is a 

value of 120.23 in the database and 120.23 on the web, 

based on these two values, there is no difference in 

reading. The third data has a value of 100.92 in the 

database and 100.92 on the web, there is no difference 

in the data. The fourth data, obtained a value of 120.79 

in the database and 120.79 on the web so that there is no 

difference from the data. 
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4. CONCLUSION

After designing and testing the system, the results of 

sending data from hardware to the database are 

compared with the data displayed on the Web interface. 

The results obtained were that the data in the database 

was the same as the data displayed on the web interface. 

It can be concluded that the system designed has worked 

well. 
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