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An important factor in maintaining fish in an aquarium is the timeliness of 

feeding fish. Most fish keepers are worried about the aquarium's feeding and 

water conditions, which must be done every day. Therefore, an automatic 

fish feeding tool and telegram-based monitoring of aquarium water levels 

were made to make it easier for fish keepers and aquarium owners to provide 

and monitor fish feed automatically according to a predetermined schedule. 

Monitoring the remaining feed and water level in the aquarium is done via 

Telegram. The components used in this tool are Esp 8266 as a 

microcontroller, RTC as a timer for scheduling fish feed, Ultrasonic as a 

detector for remaining fish feed, JSN-SR04T as a water level detector, LCD 

to display time and date as well as notifications and a servo motor functions 

to open and close the fish feed. The conclusion from the results obtained 

from this device is that the device works well and helps the aquarium owner 

to monitor and feed efficiently, despite some challenges such as delay due to 

poor internet connection. 
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Automatic Fish Feeder and Telegram Based Aquarium Water Level Monitoring (Bagas Dewantara) 

1. INTRODUCTION 

One of the conflicts experienced by many ornamental fish fans who have a lot of activities and often 

travel or fish fans who have many aquariums is how the fish owners forget to provide feed and turn on the 

lights in the aquarium that suit the needs of ornamental fish [1]. 

In our daily lives in big and small cities, many people keep ornamental fish in aquariums [2]. Since then 

until now, fish farming has become a hobby that most people are interested in [3]. Because it is easy to care 

for, some people want to keep it. Because the fish kept in the aquarium need to be fed regularly, the timing of 

feeding needs to be considered [4]. However, for many fish keepers, if no one is at home, it won't be easy to 

control the feed of the fish. Because the need for fish feed will be disturbed [5]. 

The fisheries sector in Indonesia is a sector that plays an important role [6]. Various types of fish can be 

bred in Indonesian waters [7]. One fish that is widely bred in Indonesia is Nila. Nila is a type of consumption 

fish that lives in freshwater [8]. Nila tends to be very easy to breed and is very easy to market because it is 

one of the most commonly consumed types of fish [9]. Nila breeding is carried out by the Indonesian people 

(fish cultivators) in ponds. Based on operational reasons, such as facilitating feeding, supervision and 

security, pest and disease control, and harvesting processes, To maximize the yield of cultivated Nila, proper 

portioning is needed [10]. Giving an excessive portion of feed will cause pond water quality to decrease due 

to excess ammonia gas caused by fish feed [11]. TTIE's right portion of fish feed is 3-4% of the total weight 

of fish in the pond [12]. This fish is aggressive in finding food when hungry. So this fish will make 

movements that make water ripples [13]. 

Aquaculture is farming in which different aquatic creatures provide a living habitat and all the required 

conditions and feed for healthy growth [14]. In this cultivation, the farmers mainly grow mollusks, prawns, 

small fish, etc [15]. This farming type is found in countries like Japan, India, UK, etc. This type of business 

has become a major part of their lives [16]. The person in this type of farming has to face many problems, 

mainly while feeding their fish [17]. These involve the depth of the pond, i.e. They had to be careful as it was 

a risk to their lives [18]. If the pond has a very large dimension, the farmer has to go to every end of the pond 

to spread the food evenly into it [19]. The amount of labor should be high for handling huge loads of feed 

[20]. The fish livestock industry has become one of the sources of regional income in Indonesia [21]. 

Therefore, this industry has received more attention from policyholders [22]. One problem in the terrestrial 

fish farming industry, exceptionally for large-scale industries, is the lack of quality livestock production due 

to a lack of attention in providing fish feed [23]. Using human labor in labor requires high costs; also, the 

accuracy and consistency of feeding time are less than optimal. Some entrepreneurs use robots or fish-

feeding machines so that the consumption of fish feed can be organized with the appropriate quantity [24]. 

Fishkeeping is one of the people's hobbies that has been loved since then [25]. Because it is easy to care 

for, many people want to keep fish [26]. Fish that are kept in aquariums need to be regularly considered when 

feeding [27]. But because many carers are busy with other activities that are not expected. Therefore, fish 

aquariums are given a feed tool automatically [28]. The aquarium must be controlled continuously to fertilize 

good fish seeds [29] 

Therefore, in this study, we designed automatic fish feeding using the NodeMCU ESP8266 

microcontroller, which has been integrated with an IoT-based Wi-Fi module and has better system accuracy 

than previous studies [30]. In this research, IoT and Telegram were used because they can make it easier for 

the aquarium owner to monitor from the Telegram application without having to check the aquarium first. 

With a system like this, the aquarium owner can monitor the remaining fish feed in the feed container and the 

water level using the JSN-SR04T if the owner is not at home, the results obtained from this device is that the 

device works well and helps the aquarium owner to monitor and feed efficiently, despite some challenges 

such as delay due to poor internet connection.  

 

2. METHODS 

 The design of this system utilizes IoT and Telegram application. IoT is used to facilitate the user in 

providing regular feedings and monitoring the aquarium. There are two phases in the design, the hardware 

design and the software design. The hardware design requires block diagram and wiring design. The software 

design includes flow diagram of the method used. 

 

2.1. System Design 

In the design of this tool, there are three parts, The first part of the system design process involves 

wiring design, which outlines the components that will be used in the system and the connections between 

them. The second part involves creating a flowchart, which illustrates the system's workflow and how the 

various components interact with each other. The third part is designing a block diagram, which shows the 

input, processing, and output components of the system and how they relate to each other. Together, these 

three parts provide a comprehensive understanding of the system's design and operation. 
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2.1.1. Wiring Design 

This wiring design as shown in Figure 1 seems to be for a system that uses a NodeMCU (a 

microcontroller board based on the ESP8266), an ultrasonic sensor (likely the HC-SR04), a JSN-SR04T 

sensor (likely another type of ultrasonic sensor), a servo motor, an LCD, and an RTC (real-time clock) 

module based on the DS3231 chip. The exact functionality of the system will depend on how the various 

components are programmed and connected. 

Table 1 shows the specific pin connections between the NodeMCU and the various components in the 

system, including the ultrasonic sensor, JSN-SR04T sensor, servo motor, LCD, and RTC module. The table 

likely shows which NodeMCU pins are connected to the input/output pins of each component, as well as the 

type of connection (e.g. digital, analog, I2C, etc.). The correct pin connections must be made so the system 

can function properly. 

 

 
Figure 1. Wiring design 

 

Table 1. NodeMCU Port Usage 
No. NodeMCU port Usage 

1 D1 Pin SCL LCD/RTC 

2 D2 Pin SDA LCD/RTC 

3 D6 Motor Servo 
4 D7 Trig Ultrasonic 

5 D8 Echo Ultrasonic 
6 SD3 Trig JSN-SR04T 

7 SD2 Echo JSN-SR04T 

8 Vin 5V 
9 GND GND 

   

2.1.2. System Flowchart 

The flowchart system in this study is shown in Figure 2. The user opens the telegram application and 

can choose the menu, whether they want to schedule a feed time or provide a feed directly via Telegram. 

Suppose the user wants to schedule when the feed is given. In that case, the Telegram provides input to the 

NodeMCU, after which the NodeMCU gives a command to the servo motor to open the feed container 

according to the specified schedule, and a notification appears on the LCD and the Telegram when the feed is 

out of the container. If the user wants to feed directly, Telegram provides input to the NodeMCU, and the 

NodeMCU gives a command to the servo motor to open the feed container at that time. A notification 

appears on the LCD and the Telegram when the feed is out of the feed container. 
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Figure 2. First flowchart program 

 

For the second flowchart as shown in Figure 3, the program begins by initializing NodeMCU. And the 

user opens telegram the d selects the menu to see how high the aquarium water is. And the JSN-SR04T 

sensor sends data to NodeMCU after that NodeMCU sends data to Telegram and Telegram gets water level 

data in the aquarium. 

 

 
Figure 3. Second flowchart program 
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For the third flowchart as shown in Figure 4, the program begins by initializing NodeMCU. And the 

user opens Telegram and selects the menu to see how much feed is left in the container. And the ultrasonic 

sensor sends data to the NodeMCU, and the NodeMCU sends data on the remaining fish feed in the container 

in the form of a percentage. 

 

 
Figure 4. Third flowchart program 

 

2.1.3. Block Diagram System 

To facilitate the design and manufacture of the tool, a block diagram of the system as a whole is made. 

The following is a block diagram of the control system for Automatic Fish Feeder Design and Telegram-

Based Aquarium Water Level Monitoring as shown in Figure 5. 

 

 
Figure 5. Block Diagram System 

 

The design of the tool starts with the Telegram connecting to the NodeMCU, which then sends 

commands to the ultrasonic sensors, RTC, JSN-SR04T, LCD, and servo motor. The sensors collect data or 

output, which is then returned to the NodeMCU. The NodeMCU then sends notifications to the LCD and 

Telegram. 



103 Buletin Ilmiah Sarjana Teknik Elektro  ISSN: 2685-9572 

 

 

Automatic Fish Feeder and Telegram Based Aquarium Water Level Monitoring (Bagas Dewantara) 

3. RESULT AND DISCUSSION 

Following is the result of the realization tool. Figure 6 is the result of tool realization components of the 

tool will be described with the following numbering;  1. HC-SR04, 2. NodeMCU ESP8266, 3. JSN-SR04T, 

4. RTC DS3231, 5. Servo Motor, 6. LCD. 

 

  
Figure 6. Result of tool realization 

 

How to use this tool is as follows: 

1. The user opens Telegram and opens the telegram chatbot that has been made. 

2. Write "start" to start the bot with the tool. 

3. Then write "menu", and several menus appear 

1 = Feeding now 

2 = Feeding arrangements 

3 = View the latest meal times 

4 = Last feeding 

5 = Leftover feed 

6 = water level 

4. And we choose a number on the menu to do what we want. 

5. For example, we want to feed now. Then we write number 1 in the telegram chatbot, and the tool will 

work according to orders. 

6. If we want to know the rest of the fish feed in the fish meal container, we write number 5 on the telegram 

chatbot. 

 

3.1. Testing of Wi-Fi Connection to NodeMCU ESP8266 

Test Wi-Fi connections to a NodeMCU ESP8266 were tested with waiting times of 4 and 5 seconds, 

and the test results are shown in Table 2. The results of the tests show that the NodeMCU ESP8266 can 

establish a medium-speed Wi-Fi connection. 
 

Table 2. Testing Wi-Fi connection to NodeMCU ESP8266 

Testing to- 
Wi-Fi ESP8266 

Accuracy (%) 
Condition Waiting Time (s) 

1st Test Connected 5 Medium 
2nd Test Connected 6 Medium 

3rd Test Connected 5 Medium 

4th Test Connected 5 Medium 
5th Test Connected 6 Medium 

 

3.2. Ultrasonic Sensor Testing 

The ultrasonic sensor has been tested five times as shown in Table 3, and each time the results have 

matched the orders and sensor feed values. This conclusion is further supported by the accompanying 

graphical picture, demonstrating that the orders and ultrasonic sensor data are consistent with expectations. 
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This shows that the sensor works as intended and has undergone testing and validation as shown in Table 4. 

Then from the test results a graphic plot is carried out as can be seen in Figure 7. 

 

Table 3. Testing ultrasonic sensor 

Testing to- 
Ultrasonic Sensor 

Percentage of remaining fish feed 
Condition Waiting Time (s) 

1st Test Full feed 3 100% 

2nd Test Medium feed 6 60%˚ 

3rd Test Under medium feed 5 40% 
4th Test Feed most 4 20% 

5th Test Feed runs out 4 0% 

 

Table 4. Fault test of ultrasonic sensor and ruler 

Testing to- 
Ultrasonic Sensor 

Error (%) 
Ruler (cm) Ultrasonic sensor (cm) 

1stTest 10 10 0% 

2ndTest 7 7 0% 

3rdTest 5 5 0% 
4thTest 2 2 0% 

5thTest 0 0 0% 

 

 
Figure 7. Chart testing ultrasonic sensor 

 

3.3. JSN-SR04T Sensor Testing 

It is clear from the results of the five tests that the JSN-SR04T sensor has performed correctly and 

followed the instructions supplied. The test results in the Table 5 and Table 6 show this, showing that the 

commands and readings of the ultrasonic sensor for the water level are accurate. This demonstrates that the 

JSN-SR04T sensor has undergone adequate testing and validation. 

 

Table 5. Testing JSN-SR04T Sensor 

Testing to- 
JSN-SR04T 

Accuracy (%) 
Water level Waiting Time (s) 

1st Test 20cm 6 Medium 

2nd Test 20cm 7 Medium 

3rd Test 20cm 8 Medium 
4th Test 20cm 4 Medium 

5th Test 20cm 10 Medium 

 

Table 6. Fault test of JSN-SR04T sensor and ruler 

Testing to- 
JSN-SR04T Accuracy 

(%) Water level Ruler 

1st Test 20cm 21cm 95% 

2nd Test 20cm 21cm 95% 

3rd Test 20cm 21cm 95% 
4th Test 20cm 21cm 95% 

5th Test 20cm 21cm 95% 

 

3.4. Servo Motor Testing 

The test findings from the five experimental servo trials matched the command and application of the 

servo. The test results of the tool are shown in Table 7 consistently show good results. All servo test 

commands and realizations were accurate, indicating that everything is working properly. 

 

100%

60%
40%

20%
0%

Full feed Medium
feed

Under
medium

feed

Feed is
almost
finish

Feed runs
out

Condition & Percentage
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Table 7. Testing servo motor 

Testing to- 
Servo Motor 

Servo Motor Angle 
Condition Waiting Time (s) 

1st Test Successful feeding 3 90˚ − 0˚ 

2nd Test Successful feeding 6 90˚ − 0˚ 

3rd Test Successful feeding 5 90˚ − 0˚ 

4th Test Successful feeding 2 90˚ − 0˚ 

5th Test Successful feeding 3 90˚ − 0˚ 

 
3.5. Telegram 

         In this research using the Telegram app as an interface, owners can easily control and monitor the 

feeding process from their phone. The availability of six different options provides owners with a range of 

information and control options to manage their aquarium. For example, the option to set feeding schedules 

allows owners to ensure that their fish receive consistent and regular feedings, while the ability to view the 

latest feeding time and check the remaining food helps owners keep track of their feeding habits. The option 

to check the water level in the aquarium is also important as this can have an impact on the health of the fish. 

Having this information readily available through the Telegram app can help owners quickly identify and 

address any potential problems with their aquarium as shown in Figure 8. 

 

  
Figure 8. Menu in telegram 

 

4. CONCLUSIONS 

Based on the results of the testing, it can be concluded that the internet connection test runs optimally, 

and the device can be connected so that commands from Telegram can be sent to the NodeMCU. Although 

there is still an average delay of 5 seconds to connect. And for the ultrasonic sensor test results, the ultrasonic 

sensor can read the distance of feeding the fish in the fish feeder. So it can be concluded how much feed is 

left in the container. For the JSN-SR04T sensor test, this sensor can detect the height of the aquarium water 

surface, but the obtained delay is relatively long, averaging around 7 seconds and the sensor reading is 1cm 

different from the measurement results with the sensor and the measurement results with a ruler. In the servo 

motor test results, the servo motor functions well as commanded from Telegram, but the problem is still the 

same as the poor internet connection delay. The suggestion for future research is to add a water temperature 

and water clarity detector and an automatic water pump if the water in the aquarium decreases. 
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