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 This study focuses on developing an automated feeding tool for fish farming in 
Pesawaran, a region known for its aquaculture potential. Aquaculture, crucial for 
global food needs, requires efficient and sustainable management, especially in 
feeding, a critical factor in fish growth and health. Traditional manual feeding 
methods are time-consuming and prone to errors, affecting fish productivity and 
growth. The research aimed to enhance feed management efficiency, minimize 
feeding errors, and improve the sustainability and productivity of fish farming in 
Pesawaran. The initial phase involved analyzing the needs of fish farmers, 
environmental factors, and fish species. The design of the automation tool 
emphasized ergonomics, reliability, and ease of use. The Rapid Application 
Development (RAD) method was employed, focusing on quick and iterative 
development. This method was applied at the Pokdakan Young Farmer RPL in 
Negeri Sakti Village, Gedong Tataan District, Pesawaran Regency, from July to 
November 2023. The application of RAD in designing the Pokdakan Pesawaran 
fish-feeding automation tool yielded positive outcomes. The fast, responsive 
development process, which actively involved users, led to a practical solution 
well-received by the fish farming community. This research demonstrates the 
value of RAD principles in providing practical, locally relevant solutions and 
guiding the development of adaptive, user-oriented aquaculture technology. 
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INTRODUCTION 
Human population growth is rapid, so the 

increasing demand for food sources has 
encouraged increased attention to the 
aquaculture sector to meet animal protein 
needs [1]. Aquaculture has several terms, such 
as fish cultivation, and aquaculture. Fisheries 
cultivation is the activity of producing aquatic 
(water) biota (organisms) to gain profit [2]. In 
local terms, the aquaculture system is known as 
Karamba [3]. 

Aquaculture and fish cultivation have 
become increasingly crucial in fulfilling global 
food needs. In this context, efficient and 
sustainable management of fish farming 
activities becomes crucial. One of the main 
aspects of fish cultivation is feeding, which 
plays a central role in fish growth and health. 

Established aquaculture requires effective fish 
farm management to balance high yields with 
low farm effluent and consider changes in 
available water sources [4]. 

Artificial intelligence, IoT, and BlockChain 
technologies are widely explored in the present 
scenario to improve livestock sustainability [5], 
[6], [7]. An analysis of their chewing habits, 
eating patterns, and movement patterns, i.e., 
standing, moving, drinking, and feeding habits, 
indicate the amount of stress the animal is 
going through, which in turn helps in predicting 
the vulnerability to disease, weight gain, and 
production of the livestock [8]. These systems 
are limited by a lack of sensors that monitor the 
following process variables: temperature, 
dissolved oxygen, pH, turbidity, total ammonia 
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nitrogen (TAN), tank water levels, and feeding  
[9]. 

Pesawaran Regency, known for its natural 
resource potential, has experienced significant 
development in the local economy in the 
aquaculture sector. However, fish cultivation is 
often faced with challenges in providing 
optimal feed. The manual feeding process is not 
only time-consuming but also prone to dosage 
and frequency errors, which can negatively 
impact fish growth and production efficiency. 
Adequate feeding increases the growth rate of 
cultivated species and reduces food waste and 
water pollution [10]. 

To overcome this problem, this research 
aims to design and build an automation tool for 
feeding fish in fish cultivation groups 
(Pokdakan) in Pesawaran Regency. This tool is 
expected to increase the efficiency of feed 
management, reduce the risk of feeding errors, 
and increase the productivity and sustainability 
of fish cultivation in the area [11]. 

In the initial stage, analysis of the needs of 
fish farmers, environmental characteristics, 
and types of fish cultivated will be the focus. 
Furthermore, automation tools will be 
designed considering ergonomics, reliability, 
and ease of use. Implementation of the tool 
prototype will involve field trials to ensure 
optimal performance and positive response 
from fish farmers [12], [13]. 

With the development of this feeding 
automation tool, it is hoped that it can 
positively contribute to increasing the 
productivity of fish cultivation in Pesawaran 
Regency and become a reference for other 
regions with similar needs in managing fish 
feed efficiently. This research can also be a basis 
for developing similar technology on a broader 
scale, supporting the sustainable growth of the 
aquaculture sector at national and 
international levels. 

 
METHOD 

According to Whitten & Bentley, Rapid 
Application Development (RAD) is a system 
development strategy emphasizing speed in 
development through user involvement in 
rapid, iterative, and incremental development 
of a series of system prototypes that can 
develop into a system. Specific ending or 
version [14]. The basic idea of Rapid 
Application Development (RAD) is as follows  
[15]: 1) To make users more effective in 

analyzing, designing, and building activities; 2) 
Organize system development to be more 
focused and involve more system owners, 
users, analysts, designers, and builders; 3) To 
accelerate system requirements analysis and 
design activities through an iterative 
development approach; 4) To reduce the time 
needed for users to see the work process of the 
system being developed; 5) The following is the 
cycle process of Rapid Application 
Development (RAD). 

 

 
Figure 1. Rapid Application Development (RAD) 

 

Whitten & Bentley explain the description 
of the rapid application development (RAD) 
process above as follows [14]: 1) The problem 
analysis, system requirements analysis, and 
decision analysis stages need to be accelerated 
and consolidated to reduce the time required 
for system and application development. RAD, 
which uses an iterative approach in the initial 
analysis process, can be completed within a few 
weeks; 2) The physical and logical design 
process is usually shortened and significantly 
accelerated. In each iteration cycle, only a few 
design specifications are considered. When 
several system models can be taken, they can be 
selected and emphasized to continue rapid 
development. Assumes errors can be 
discovered and resolved in the following 
iterative process; 3) It is rare, but there is some 
possibility that business processes need to be 
redesigned to represent application 
involvement in the system; 4) In each iteration 
cycle, several prototype designs and several 
functions of the system parts are built and 
tested. Later, the completed application will 
result from the final iteration process; 5) After 
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each prototype and functional system is 
developed and tested, users can try using it. 
User expectations for the prototype will 
become new system requirements and respond 
to the business process description; 6) Later, 
after each prototype and functional system is 
developed and tested, system analysts and 
designers will review it to get technical 
feedback and development direction for the 
following process; 7) Based on the responses 
obtained, the system analysts will identify the 
objectives or direction of justification for 
implementing the system or system 
requirements. 

Based on the responses received, 
designers will identify the purpose or direction 
of design changes and justify the application 
architecture. Later, the system will be assessed 
as ready to be implemented [16], [17]. 

 
Advantages and Disadvantages of RAD 

According to Whitten & Bentley, Rapid 
application development (RAD) provides 
several advantages in its use in building 
website prototypes but also has disadvantages 
that can cause losses. The following further 
explains the advantages and disadvantages of 
rapid application development [14]. 
 
Table 1. Advantages and Disadvantages of Rapid 

Application Development (RAD). 
 

Advantages Disadvantages 
1. It is beneficial for 

projects where the 

system 

requirements to be 

developed are not 

completely precise 

or uncertain. 

2. Encourage 

enthusiastic end-

users to participate 

in the project. 

3. The project has high 

visibility and 

support due to user 

involvement. 

4. Software-based 

solutions are faster 

than business 

model-based 

solutions. 

1. Several issues say 

that RAD requires 

more energy, 

support, and  

2. development, 

causing an 

increase 

in the costs 

required. 

3. RAD can solve the 

wrong problem if 

the problem is 

ignored and 

shortened. 

4. RAD-based 

prototypes can 

allow for less 

enthusiasm from 

analysts than 

others. 

5. Errors and 

omissions can be 

identified more 

quickly in this 

prototype than in 

the system model. 

6. Testing is necessary 

for a product, which 

is the basis of the 

prototype approach. 

7. An iterative 

approach is more 

natural because 

change is an 

expected factor in 

the development 

process 

5. Sometimes, 

stakeholders see 

prototypes as a 

waste of energy 

and time. 

6. Emphasizing the 

speed of project 

completion can 

harm product 

quality. 

 
According to other experts, the RAD stage 

consists of planning, analysis, design, 
implementation, testing, and maintenance. The 
RAD method is more accessible to implement 
because development focuses on each 
development requirement at one time and 
requires less time [15]. According to R. Astuti, 
S. Sfenrianto et al. explained that James Martin 
created RAD, which is designed to provide 
faster development and quality results [18]. 

The RAD (Rapid Application Development) 
research method is a software development 
approach that emphasizes fast and iterative 
development. In the context of designing an 
automated tool for feeding Pokdakan fish in 
Pesawaran, the following is the RAD research 
method used: 

 
Step 1: Preparation 
Identify Needs: 1) Needs analysis to determine 
the main requirements for fish-feeding 
automation tools; 2) Interview related parties, 
including fish farmers in Pokdakan Pesawaran, 
to understand their needs and expectations for 
this automation tool. 

 

Step 2: Planning 
Team Formation: 1) Form a development 
team of technology experts, hardware 
designers, software designers, and fisheries 
experts; 2) Define the roles and responsibilities 
of each team member. 
 
Preparation of Project Plan: 1) Determine a 
development schedule that includes iterative 
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stages; 2) Identify potential risks and plan 
mitigation strategies. 

 
Step 3: Design 
Initial Prototype Design: 1) Create a simple 
automation tool prototype to get users' initial 
feedback; 2) Focus on user interface and basic 
functionality; 3) Prototype Iteration: (a) 
Perform multiple iterations on prototypes 
based on user feedback; (b) Adjust the design 
based on emerging needs during development. 
 
Step 4: Construction 
System Development: 1) Implement 
hardware and software according to agreed 
designs; 2) Perform repeated testing 
throughout the construction process. 
 
Step 5: Test 
Functionality Test: 1) Conduct functional tests 
to ensure the automation tool can provide fish 
food effectively; 2) Identify and fix bugs or 
deficiencies found during testing. 
 
Step 6: Implementation 
Initial Implementation: 1) Implement 
automation tools in a test environment in 
Pokdakan Pesawaran; 2) Observe and record 
automation tool performance and user 
feedback. 
 
Step 7: Evaluate 
User Evaluation: 1) Carry out further 
evaluation by involving key users; 2) Gather 
further feedback to make necessary changes. 
 
Step 8: Refinement 
Optimizations and Improvements: 1) Make 
changes or improvements based on user 
feedback and evaluation results; 2) Iterate on 
specific steps if necessary. 
 
Step 9: Deployment 
Full Implementation: 1) Thoroughly 
implement automation tools in Pokdakan 
Pesawaran after ensuring good operational 
skills and user acceptance; 2) Provide training 
to fish farmers to ensure they can use 
automation tools effectively. 
 
Step 10: Maintenance 
Maintenance and Support: 1) Establish a 
routine maintenance and technical support 

plan for users; 2) Set up a problem reporting 
and repair handling system. 
 

In applying this research method, several 
challenges are faced, including: 1) High Initial 
Investment Costs: (a) The main challenge is 
the high cost of purchasing and installing 
technology; (b) Lack of funds to adopt advanced 
technology such as automation systems can be 
a barrier; 2) Environmental Complexity: How 
do we deal with various environmental 
conditions in the Pokdakan Pesawaran area 
that might affect the performance of 
automation tools, such as weather and water 
conditions?; 3) Limited Human Resources: 
How do we overcome labor limitations that 
may occur in Pokdakan so that automation 
tools can be operated efficiently?; 4) 
Integration with Existing Systems: How do 
we integrate automation tools with existing 
systems in Pokdakan to ensure accurate data 
and information availability?; 5) The 
researcher provided the following solution: 
Raise funds through a joint financing scheme 
with support from the government or financial 
institutions and Encourage partnerships with 
non-profit organizations to provide financial 
resources; 6) Weatherproof and Waterproof 
Design: Ensure the design of automation 
equipment can withstand changing weather 
and water conditions by using materials and 
technology resistant to corrosion and moisture; 
7) Operator Training: Organize training for 
Pokdakan operators to use and maintain 
automation tools. This can increase the 
efficiency of tool use and minimize the need for 
labor; 8) Use of the RAPID Platform: The 
Rapid Application Development (RAD) method 
is used to build automation tool control 
software. With RAD, software development can 
be done more quickly, allowing adaptation to 
evolving needs in the field; 9) Regular 
Monitoring and Maintenance: Incorporate 
sensors and monitoring systems that can 
provide real-time information about the 
condition of automation tools. This will 
facilitate the early detection of problems and 
necessary routine maintenance; 10) 
Collaboration with Environmental Experts: 
They involved environmental experts in 
development to ensure that automation tools 
could function optimally and were 
environmentally friendly. 
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The RAD method allows for rapid 
development and responsiveness to changing 
needs, making it suitable for projects with 
dynamic environments, such as the design of 
fish-feeding automation equipment in 
Pokdakan Pesawaran. By overcoming this 
challenge, it is hoped that the design and 
construction of fish-feeding automation 
equipment in Pokdakan Pesawaran can provide 
an effective and efficient solution for fish 
farmers. 

 
RESULTS AND DISCUSSION 

This feeding automation tool was 
implemented at the RPL Farmer Youth 
Pokdakan in Negeri Sakti Village, Gedong 
Tataan District, Pesawaran Regency, Lampung 
Province, Indonesia. This research was 
conducted for four months, namely July – 
November 2023. 

Implementation of this Fish Feeding 
Automation Tool goes through several stages: 
 
Step 1: Preparation 
Identify Needs: 

A needs analysis was carried out to 
determine the main requirements for a fish-
feeding automation tool. The need for 
Pokdakan is a tool to provide feed 
automatically and on a schedule. Interview 
related parties, including fish farmers in 
Pokdakan Pesawaran, to understand their 
needs and expectations for this automation 
tool. The interview results were that this tool 
could reduce the intensity of the farmer's role 
in providing feed twice a day, every morning 
and evening. 

The tools needed in designing this 
automation tool include: (1) Nodemcu ESP8266 
Lua Wifi V3 4mb 32mbits Ch340 with Base 
Plate; (2) 40 Pcs Jumper Cable 20cm Female to 
Female Dupont Cable; (3) 40 Pcs Jumper Cable 
20cm Male to Male Dupont Cable; (4) 40 Pcs 
Jumper Cable 20cm Male to Female Dupont 
Cable for Breadboard; (5) Bread Board Mini 
Breadboard 8.5x5.5 Cm Holes High-Quality 
Arduino; (6) 12 V 10 Ampere adapter; (7) 
Towerpro Servo Motor Mh996r Metal Gear 
Upgrade; (8) DC Jack Power Adapter; (9) Spots 
/ Body Cables / Automotive Car Motorcycle 
Cables 
 
 
 

Step 2: Planning 
Team Formation: 

Form a development team consisting of 
technology experts, hardware designers, 
software designers, and fisheries experts, along 
with a development schedule that includes 
iterative stages, which can be seen in the 
following table: 

 
Table 2. Planning Team Formation 
 

No. 
Project 
Preparation Stages 

Estimate
d Time 
(Week) 

Responsibility 

1 Preparation and 
Needs Analysis 

2 Development 
Team 
 

2 Team Formation 
and Project Plan 

1 Project Manager 
 

3 Initial Prototype 
Design 

3 Software 
Designer 
 

4 Prototype Iteration 2 Development 
Team 
 

5 System 
Implementation 

4 Hardware Expert 
 

6 Functionality Test 3 Testing Team 
 

7 Initial 
Implementation 
and Observations 

2 Development 
Team 
 

8 User Evaluation 2 Evaluation Team 
 

9 Optimization and 
Enhancement 

3 Development 
Team 
 

10 Full 
Implementation 
and Training 

2 Implementation 
Team 
 

11 Maintenance and 
Support 

On 
Going 

Maintenance 
Team 

 
Step 3: Design 
Initial Prototype Design: 

A simple prototype of an automation tool 
to get initial feedback from users. This tool is 
designed without a user interface and basic 
functionality—repeated iterations on the 
prototype using Arduino IDE software series 
2.2.2. 
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Figure 2. Initial Prototype Design 

 
 
Step 4: Construction 
System Development: 

Implement hardware and software 
according to agreed designs. Repeated testing 
during construction is carried out with 
discussions and practice directly in front of the 
Pokdakan. 
 

 
Figure 3. System Development 

 
 
Step 5: Test 
Functionality Test: 1) Conduct functional 
tests to ensure the automation tool can 
provide fish food effectively; 2) Identify and 
fix bugs or deficiencies found during 
testing; 3) At the testing stage, there were 
problems, such as the rotation of the tool 
not reaching 1800 

 
 

Figure 4. Functionality Test 

Step 6: Implementation 

Initial Implementation: 1) Implementation 
of automation tools in a test environment in 
Pokdakan Pesawaran; 2) Observation and 
Records of automation tool performance as 
well as user feedback; 3) At this stage, there 
is a delay problem that is too long. 
 

 
Figure 5. Initial Implementation 

Step 7: Evaluate 
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User Evaluation: 1) Further evaluation by 
involving key users; 2) Further feedback to 
make necessary changes; 3) At this 
evaluation stage, if there is a problem with 
fish food falling into the pond, we need to 
use a scale to give fish food according to the 
dose. 
 

 
 

Figure 6. User Evaluation 
Step 8: Refinement 

Optimizations and Improvements: 1) 
Changes or improvements based on user 
feedback and evaluation results; 2) Iterate 
on specific steps as necessary. 
 
Step 9: Deployment 
Full Implementation: 

Thoroughly implement automation tools in 
Pokdakan Pesawaran after ensuring good 
operational skills and user acceptance. 

 

 

Figure 7. Full Implementation 
 

User Training: Conduct training for fish 
farmers to ensure they can use automation 
tools effectively. 
 
Step 10: Maintenance 

Maintenance and Support: 1) Establish a 
routine maintenance and technical support 
plan for users; 2) Set up a problem 
reporting and repair handling system. 
 
Table 3. Matrix Variables and Data 

Matrix Variables and 
Data 

Number of Percentage 
(%) 

Before After 
increase in feed 
management efficiency 

50% 85% 

Percentage reduction in 
feeding errors 

50% 80% 

Observed productivity 
increases 

50% 75% 

Average 50% 80% 

 
So, from the table above, we can see 

positive results from applying an automation 
tool for feeding using the RAD method in 
developing automation tools. This is proven in 
specific evaluation metrics and quantitative 
data to increase or increase 30% in aspects of 
feed management efficiency, the percentage 
reduction in feeding errors, or the increase in 
productivity observed. 

Design of an automation tool for feeding 
Pokdakan fish in Pesawaran using the RAD 
method: 1) Results of Automation Tool 
Development. The application of the Rapid 
Application Development (RAD) method in 
developing automation tools for feeding 
Pokdakan fish in Pesawaran has resulted in 
significant progress. The iterative, 
prototype-focused development process 
allows the team to quickly respond to 
changing user needs [20]; 2) Initial 
Prototype and Testing. A prototype 
automation tool was successfully built 
using the RAD approach in the initial 
development phase. This prototype was 
then tested intensively involving fish 
farmers in Pesawaran. Feedback obtained 
from users plays a crucial role in defining 
more precise requirements and identifying 
necessary improvements [21]; 3) 
Flexibility and Adaptability. The RAD 
approach provides great flexibility in 
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accommodating changing requirements 
during development. The ability to quickly 
respond to user feedback allows 
customization of the design and function of 
automation tools, ensuring that the 
resulting solutions meet fish farmers' 
expectations and practical needs [22]; 3) 
Performance of Automation Tools. At the 
implementation stage, the automation tool 
demonstrated satisfactory performance 
during field trials. The accuracy of feed 
dosage and interface ease of use earned 
user praise. A development phase involving 
rapid iteration allows the team to address 
technical issues that may arise during 
testing effectively [23]; 4) Economic 
Impact and Sustainability. The 
implementation of automation tools has 
had a positive impact on the economic 
aspects of fish cultivation in Pesawaran. 
Although initial investment is required, 
long-term cost savings related to feed 
efficiency, time, and increased production 
can strengthen the sustainability of fish 
cultivation at the local level [24]; 5) 
Challenges and Learning. The RAD 
method development process has 
challenges, including maintaining 
consistency and prototype integration. 
However, these challenges provide 
continuous learning and improvement 
opportunities, supporting the iterative 
development philosophy underlying RAD 
[25], [26]; 6) Implications for Other 
Technology Development. The successful 
development of this automation tool provides 
the basis for developing similar technology in 
the context of fish farming in other areas. A RAD 
approach responsive to user needs can become 
a model for developing other technologies in 
the aquaculture sector. 

 
CONCLUSION 

Applying the RAD method to design 
automated tools for feeding Pokdakan fish in 
Pesawaran brought positive results. A 
development process that is fast, responsive, 
and actively involves users has resulted in a 
solution that is effective and well-adopted by 
the fish farming community. By involving RAD 
principles, this research provides practical 

solutions in a local context and guides the 
development of more adaptive and user-
oriented aquaculture technology. 

Potential Limitations and Challenges: 1) 

Initial Investment Costs: The first challenge 
faced was the high initial investment costs 
in designing and building automation 
equipment for feeding Pokdakan fish in 
Pesawaran. Many traditional fish farms 
may have limited budgets to adopt 
advanced technology; 2) Technical Support 
Needs: Implementation of automation tools 
requires technical expertise in operations 
and maintenance. Traditional fish farmers 
may not have sufficient knowledge or 
expertise to understand and operate these 
devices; 3) Potential Impact on Traditional 
Fish Farming Practices: Implementing 
automation technology could impact 
established traditional fish cultivation 
practices. These changes may cause 
resistance or disapproval from fish 
cultivation communities relying on 
traditional methods. 

Technology Adaptability in the context 
of fish cultivation or other agricultural 
sectors: 1) Cost Efficiency Thinking: 
Technology developers should consider 
strategies to reduce initial investment 
costs. This could involve selecting more 
affordable materials, simpler designs, or 
smaller, more focused automation tool 
models; 2) Training and Technical Support: 
Training and technical assistance programs 
should be developed to address technical 
support needs. Technology developers can 
work with relevant parties to provide 
training to fish farmers, ensuring that they 
can independently manage and maintain 
the automated devices; 3) Gradual 
Integration: Solutions can be adapted by 
introducing technology in stages. Small 
steps integrated with traditional methods 
can help fish farmers adapt without 
significantly disrupting cultivation 
practices; 4) Flexible and Easy-to-Repair 
Design: Automation technology must be 
designed with flexibility and easy-to-repair 
in mind. This allows adaptability to 
different contexts of fish cultivation or 
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other agricultural sectors. Modular design 
can allow customization to suit local needs; 
5) Collaborative Research and 
Participatory Approaches: Technology 
developers can work with fish cultivation 
communities and local experts to design 
solutions. A participatory approach can 
increase technology acceptance while 
ensuring local communities adapt the 
solutions created well. 

Through this approach, it is hoped that the 
developed fish-feeding automation tool can be 
successfully implemented in other fish 
cultivation contexts or other agricultural 
sectors, minimizing negative impacts and 
increasing sustainability.  
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