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 Abstract: This research is urgent to ensure that the Arrival Message Engine, which is separate 

from the Main ATC System, can send ATS Messages automatically. This was 

deemed necessary to do immediately to back up a bug in the Main ATC System, 

which caused several Arrival Messages not to be sent. The method used is the 

research and development method, meaning it is a scientific way to research, 

design, and test the validity of the product that has been created. Research and 

development has four levels: researching without testing, testing without 

researching, researching and testing to develop existing products, and researching 

and testing to create new products. A product has been produced in the form of an 

arrival message delivery automation system that automatically sends arrival 

message data to the AFTN message network and can run well per the user needs 

assessment in this research. This system allows ATC personnel to reduce the time 

spent on manually sending arrival messages, enabling them to concentrate on more 

critical tasks such as air traffic monitoring. The implementation of this system can 

also enhance the accuracy of message delivery and minimize the risk of human 

error. It was proven from the design validation results that the test results were 

100% and categorized as very feasible, as well as from the system test results using 

the Black Box method. As a continuation of this research, a warning and monitoring 

system for sending ATS messages is needed when a failure or anomaly occurs in 

the main system. It is hoped that this research can be considered for use in 

operations as an alternative facility so that it can support activities related to 

handling ATS messages or flight data processing systems in flight navigation 

operations. 

Keywords: Arrival Message, ATS, AFTN Message, Automation, Flight data Processing 

System 
 

Introduction 

Airplanes are the most important part of air transportation. As a milestone in air 

transportation, aircraft movements have their characteristics, so studies can be carried out on this. 

Airline traffic flow refers to the number of aircraft passing a certain point or route in one unit of 

time (Zhang et al., 2020). The flow of aviation traffic is regulated in a process, namely flight 

navigation services. In the process, several supporting variables are needed so that the objectives 

of this service can be achieved, including flight data and information. 

In the process, each aircraft requires some news to be broadcast, from preparing the flight 

plan to the aircraft's arrival. These news are called ATS Messages. In ATS Messages, aircraft 

movements can be identified so that flight navigation services can be provided. To determine the 

movement of an incoming aircraft, the Arrival Message, which is part of the ATS Message, is 

used to notify that the aircraft has arrived. 
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ARR messages must be sent immediately after a flight lands. The ATS Unit from the arrival 

airport is the unit that is obliged to send the ARR message according to what is regulated in 

handling ATS messages in ICAO Document Doc.4444 (ICAO, 2018). So, sending an ARR 

message to the ATS Unit at the arriving airport after a flight has taken off is mandatory. 

Apart from providing information on the arrival of an aircraft, ARR Messages are also used 

as follow-up information. This advanced information can be used to update requests and 

calculations in the Air Traffic Flow Management (ATFM) process, and other information can be 

used to support flight navigation service operations. ARR messages are also usually used as a Key 

Performance Indicator (KPI) of an AirNav Indonesia branch related to optimizing the flight 

information provided. What is no less important is that the ARR message is also used as an 

evidence variable in billing Air Navigation charges to airlines. With the growth in aviation traffic 

volume, aviation automation facilities have always been developed to improve the capabilities of 

air traffic controller (ATC) officers over the last few decades (Zakaria et al., 2022). Automation 

has increased the capabilities of flight navigation systems, thereby reducing the workload of flight 

navigation personnel. Much attention has been devoted to developing advanced automation 

technologies in the past decade (Wang et al., 2021). This research focuses on addressing the 

specific challenge of automating arrival message delivery at Jakarta Air Traffic Service Center. 

Several new functions have emerged, resulting in advances in traffic control activities that 

were previously unavailable (Bestugin et al., 2020). In ATS units that have used the ATC 

Automation System to provide flight navigation services, the process of managing and sending 

ARR messages is carried out automatically by the ATC Automation System. However, in 

operational implementation at the Jakarta Air Traffic Service Center, the existing ATC 

Automation System needs fixing in the form of bugs so that it can only produce ARR messages 

occasionally. 

This can lead to inconsistencies in the processing of required flight information and impact 

flight navigation operations. 

For example, the ATC Automation System and Jakarta Air Traffic System have yet to send 

ARR messages several times, causing several problems. Among the issues that arise if an ARR 

message is not sent are: 

1. There needs to be initial information regarding flights that have landed by the parties in need, 

especially the airport of arrival. 

2. In some ATC Automation Systems, the flight plan will not stop automatically, resulting in a 

buildup of data on the main operational server. 

3. Some adjacent countries cannot estimate and calculate traffic flow because the ATFM 

System requires ARR messages as further information 

4. The Air Navigation Charge billing process will be hampered because there is no evidence 

variable. 

In previous research, an engine was created that could process Arrival Messages. Arrival 

Message data comes from the application server by processing data from the ATC System JATSC 

server so that Arrival Message news is created, which is ready to be used if the Arrival message 

cannot be sent automatically by the ATC System JATSC. However, the implementation still 

involves human intervention to copy the Arrival Message. 

This results in an increase in workload for flight navigation personnel on duty. Plus, the 

number of ARR messages at JATSC is enormous. So, the potential for format errors and non-

delivery is huge if sent manually. Therefore, this research will be designed so that the system can 

automatically send Arrival Message news to the system. 

Based on the background description above, the author wants to create a system design that 

can automatically send ARR messages whose data requirements are taken from the automatic 
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ATS Message engine. Therefore, the author raised this research titled "Design of an Automation 

System for Arrival Message Delivery at Backup Facilities in Jakarta Air Traffic Service 

Center."The introductory section provides the background of the problem, problem formulation, 

problem limitations, objectives and benefits of the research briefly. The introduction should 

contain the development of previous research (state of the art) to compare with current research 

thereby highlighting a gap between the theory or results of previous research and the current or 

expected situation. 

 

Literature Review 

Recent studies have highlighted the importance of automation in air traffic control systems. 

(Sharma et al., 2022) emphasized that optimization and automation of ATC systems can 

significantly reduce human error and improve efficiency. Similarly, (Wang et al., 2021) discussed 

the impact of automation on air traffic controllers' behaviors, noting that automated systems can 

reduce workload and enhance decision-making processes. 

Furthermore, the integration of advanced technologies such as blockchain in air traffic 

management has been explored by (Lu et al., 2022). Their study proposed a blockchain-based 

security framework for cyber-physical systems in air traffic management, which could enhance 

data integrity and security in ATS message delivery systems. 

The importance of data-driven approaches in air traffic management has also been 

highlighted by (Zhang et al., 2020). Their research demonstrated how data-driven analysis could 

improve the understanding of chaotic characteristics in air traffic flow, which is crucial for 

optimizing ATC operations. 

 

Method 

The research and development method is a scientific way to research, design, and 

test the validity of products that have been created. Research and development have four 

levels: researching without testing, testing without researching, researching and testing 

to develop existing products, researching and testing in creating new products. Or 

according to the following picture: 

 

Figure 1.  Research Level 

 

In this research, the author used level 4 research. Namely, research to produce a product 

design and test the feasibility of the product. Data was collected through documentation study at 

the Jakarta Air Traffic Service Center, unstructured interviews with aviation professionals, and 

questionnaires. The data collected was then analyzed using methods appropriate to each type of 
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data, including percentage calculations for questionnaire data and qualitative analysis for 

interview data. 

 

Method of collecting data 

 
 

1. Data reduction 

Data processing is used to extract the essence of the data collected during the data 

collection stage to take only the important parts. According to Miles and Huberman (Sugiyono, 

2019), namely data reduction, data display, and verification. 

The author carried out data reduction at the needs assessment stage to get the essence of 

unstructured interviews with aviation communications managers, ATFM and ATS System 

Managers, and ATS System Specialists. The sample size for the needs assessment stage included 

10 participants. While this provided valuable insights, the generalizability of the findings may be 

limited due to the specific context and relatively small sample. Future research could involve a 

larger and more diverse sample to enhance the external validity of the results." 

2. Data Analysis 

a. Analysis of Expert Validity Questionnaire Data 

Expert validity questionnaire data will be analyzed using the Rating Scale. 

The percentage calculation from the data that has been obtained is processed using the following 

formula: 

𝑃 = Σ𝑅 × 100% 

𝑁 

Information : 

P: Score percentage 

∑ : Number of answers given by the validator  

N : Maximum score 

 

Data analysis method 

1. Documentation study 

Carried out at the initial data collection stage for design materials to be carried out. At this 

stage, the author collects data from the Jakarta Air Traffic Service Center for the data needed in 

the design.This involved reviewing existing documentation, such as procedure manuals and 

system specifications, to understand the current processes and system requirements. Data 

collected included process workflows and system requirements. 
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2. Unstructured interviews 

Interviews were used as a data collection method in the author's research. Interviews were 

conducted several times. Namely, interviews are conducted to determine the needs of users or 

users in the field regarding what kind of design is needed to meet aviation traffic service needs. 

Participants for the need assessment interviews were selected based on their experience and 

expertise in air traffic management and ATS message handling at the Jakarta Air Traffic Service 

Center. This ensured that the elicited requirements were grounded in practical knowledge and 

operational needs. 

3. Questionnaire (questionnaire) 

A questionnaire is a method of collecting data with concrete or definite values. By using a 

questionnaire, a design you want to try can be assessed for its effectiveness and feasibility before 

it becomes a final product 

 

Discussion 

The product design in this research uses the Change Data Capture (CDC) approach. CDC 

is an innovative approach to data integration based on identifying, capturing, and transmitting 

changes made by source data. By processing only the changes, CDC makes the data integration 

process more efficient and reduces costs by reducing latency (Zhang et al., 2020). CDC must be 

integrated with ETL (Extract, Transform, Load) tools to make the ETL process efficient. 

Integrating CDC with existing ETL tools provides an integrated approach to reducing the amount 

of information sent while minimizing resource requirements and maximizing speed and efficiency 

(Lu et al., 2022). 

The CDC model used in this research is the CDC Pull Model, where the ETL tool 

periodically requests data changes. The scenario created only captures and transfers changing 

data. 

 
Figure 3. Integration CDC in ETL 

 

1. System Sequence Diagram 

Sequence diagrams describe interactions between objects over a certain period. Because 

interaction patterns vary from stage to stage, each sequence diagram only shows interactions 

related to a specific use case. Sequence diagrams can describe a pattern of interaction from one 

system to another so that it can produce the output the user wants. So that the goals of making the 

application can be achieved. The Sequence diagram of this automatic ATS message engine is 

shown in the following image. 
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Figure 4. Sequence Diagram Automatic ATS Message Engine 

 

2. The process of capturing data changes 

The image below is a view of the application server. In this display, you can see the 

activity of the application server when retrieving data changes in the automatic ATS message 

engine. This display also shows server activity when data is provided to the application dashboard 

display. This process will continue until an indefinite time limit and will stop if there is a failure 

in the system, such as a power outage and other things that can cause system failure. 

 

 
Figure 5. Process of Capturing Data Changes on the Server 

System 

 

3. Automatic Arrival Message Production Process, Arrival Message Format Arrangement and 

Automatic Arrival Message Delivery Process. 

The image below displays the application database opened with the Heidi SQL application. 

With the application, programmers can view the contents of the database in the form of tables. 

Because the original database file contains long text using the SQL programming language. Apart 

from that, programmers can give query commands to the database, such as update, delete, create 

and others, by typing these commands in the bottom line of the Heidi SQL application using the 

SQL programming language and syntax. The data that has been previously captured will be 

transferred to this database and will continue with the arrival message production process 

automatically in a format that is according to the applicable document requirements. Process of 

Capturing Data Changes on the Server System 
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Figure 6. Database system 

 

After the data is collected in the database, the arrival message production process continues 

automatically with a format that meets the applicable document requirements. This process is 

done by creating a script that executes the command to change the data collected in the database 

into arrival message text. This process will continue automatically when new data is captured in 

the database. 

The image below shows the source code of the system being designed. The script created 

is a command to produce arrival messages automatically in a format that complies with the 

applicable document requirements. After the arrival message is produced, the script will order the 

arrival message to be sent automatically to the AFTN Message network. This system was created 

using the Javascript programming language. Javascript was chosen as the programming language 

for this system because Javascript is supported by many communities from all over the world. 

This makes it easier to develop the system in the future. 

Apart from that, this system is also supported by database processing from Prisma, where 

the coding process uses the Javascript programming language. With Prisma, programmers can 

process databases so the system can use the database. This source code is displayed in the VS-

code code editor application. With VS-code, developers are greatly helped in writing 

programming scripts when syntax errors occur. The process of debugging the program becomes 

easy because of the help 

 
Figure 7. Source Code and Script System for sending arrival messages automatically 

 

4. Arrival Delivery Automation System Dashboard Display Messages 

The image below is a display of the system dashboard. On the system dashboard, the text 

of the arrival message that has been successfully produced automatically is displayed and 

immediately sent to the AFTN Message network. Before being displayed on the dashboard, this 
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arrival message data was first processed on the system server. The system server receives a lot of 

data. Therefore, the application server will sort out which data will be displayed or not displayed 

on the system dashboard. Then, after processing the data, it will be stored in the database and 

displayed on the application dashboard screen. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8. Arrival Message Delivery Automation System Design 

 

5. Arrival Message Notification Dashboard Display on the ATS Message Network 

The image below displays the arrival message notification dashboard on the AFTN 

message network/AMHS network. The system dashboard shows the arrival message text 

successfully sent automatically to the AFTN Message network. The new arrival message text will 

be green as a notification for the personnel on duty. 

 
Figure 9. AFTN Message Network Notification Dashboard 

 

Several dashboard displays above show that when the automatic arrival engine produces a 

new arrival message, it will immediately be sent automatically to the AFTN message network. 

When the AFTN Message dashboard receives new arrival message data, there will be a green sign 

in the arrival message column on the AFTN Message dashboard. 
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Conclusion 

Based on the design, development, and implementation of the CDC, from the interviews 

with expert sources, 6 (six) points of operational requirements were obtained as a reference for 

designing an automation system for sending arrival messages. A product has been produced in 

the form of an arrival message delivery automation system that automatically sends arrival 

message data to the AFTN message network and can run well per the user needs assessment in 

this research. The resulting arrival message delivery automation system is good software; its 

quality has been tested and can meet user needs. It was proven from the design validation results 

that the test results were 100% and categorized as very feasible. The results of system testing 

using the Black Box method showed that the system could run well, with test results of 100% 

successful and by the requirements in the needs assessment. As a continuation of this research, a 

warning and monitoring system for sending ATS messages is needed when a failure or anomaly 

occurs in the main system. It is hoped that this research can be considered for use in operations as 

an alternative facility so that it can support activities related to handling ATS messages or flight 

data processing systems in flight navigation operations. 
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