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Abstract—The D-ATIS system is a crucial communication tool providing pilots with continuous and accurate aeronautical 

information, such as weather updates, runway details, and other essential notices. This initiative seeks to reduce the workload of air 

traffic controllers by automating information dissemination and ensuring timely updates of critical data. The system design 

encompasses several components: The Weather Data Acquisition, the Information Processing Unit, the Voice Synthesis Module, 

and the Broadcasting Equipment. The implementation plan involves a step-by-step approach which is to conduct an assessment to 

determine the specific requirements of the airport and its stakeholders, procuring the necessary equipment, ensuring compliance 

with international aviation standards, installing and integrating the system components with the existing airport communication 

infrastructure and performing a comprehensive testing and calibration to ensure accurate functionality. This proposal outlines a 

reliable and effective solution that meets the needs of modern aviation, ensuring continuous, accurate, and timely information 

dissemination to pilots. Furthermore, the paper proposes a cheaper and easier-to-maintain technology as compared to the systems 

already on the market. 
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I. Introduction  

In the dynamic world of aviation, efficient and reliable communication systems are pivotal for ensuring safety and operational 

efficiency. The proposed D-ATIS system represents an innovative leap in aeronautical information dissemination, combining 
cutting-edge technology with practical implementation strategies. By automating the delivery of critical updates, such as weather 

conditions, runway details and NOTAMs (Notice to airman), the D-ATIS system is designed to alleviate the workload of air traffic 

controllers while providing pilots with timely and accurate data. This paper presents an indepth exploration of the system’s 

components, functionality, and implementation roadmap, offering a cost effective solution tailored to the evolving demands of 

modern aviation in Zimbabwe. 

II. Review 

In this paper, the author scrutinized an ACAMS system used in Zimbabwe, which comprises COTS (commercial off-the-shelf) 

components, with the main processing performed by PCs in a client/server configuration used to interface to the various external 

systems. The components are interconnected using a dual Ethernet network providing a fault-tolerant architecture. The system 

includes a relational database (servers) to efficiently manage the information stored in the system.  ACAMS client monitors are 

based on COTS equipment, allowing the use of the latest state of the art monitors, thereby providing the best Human Machine 
Interface. For static information display, Web architecture is utilized, providing for flexible and user-friendly search and retrieval 

of the information in the database. The application software resides on the servers and the clients consist of a standard Web Browser 

with downloadable plugins. The ACAMS software is implemented using a modular and flexible architecture, which allows the 

HMI to be tailored to individual customers’ requirements.  

ACAMS controls and supervises navigation aid systems, lighting systems, radar and communication systems. It also provides 

alarms and alerts for system malfunctions making it unique to the ATIS which only focuses on essential airport weather information 

via automated broadcasts. 

Henceforth, the ACAMS system is expensive, complex, and not easy to maintain since it incorporates many functionalities in one 

single system. It tends to be monolithic, leaving less room for migration in cases of airport construction activities. It requires highly 

skilled personnel to cater to system maintenance thus incurring overhead expenses. To mitigate most of these problems the author 

proposed a simple, cheap, and easy to maintain system that has only 2 hardware components: the HAIGE radio and the PC, and a 

web application. 

Digital Automated Terminal Information Service (D-ATIS) research was conducted in five phases, which are; 

Requirements Assessment: 

The author conducted a survey to assess the specific needs of the airport and its stakeholders and identified the required hardware 

and software components. 
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System Procurement: 

The author acquired the necessary equipment, including processors, voice synthesizers, and broadcasting devices, and ensured 

compliance with international aviation standards as indicated in Annex 10 of the International Civil Aviation Organization. 

Installation and Integration: 

The author installed and configured the hardware and software components and integrated the system with the existing airport 

communication infrastructure. 

Testing and Calibration: 

The author performed comprehensive testing to ensure the system functions correctly and validated the accuracy of the weather 

data. 

Training and Documentation: 

The author provided training for air traffic controllers on using the ATIS system and developed user manuals and operational 

procedures. 

Proposed D-ATIS 

 

 

 

 

 

 

 

The designed D-ATIS comprises 2 components, which are the hardware and the software components.  

Hardware  

The hardware component is the PC and HAIGE radio, which broadcasts the voice on a designated frequency meant for ATIS 

operations. It fetches the audio from the PC via the Ethernet cable using VOIP. 

 

Fig. 1.  Haige Radio 

Software 

The software component is the web application designed in C#, which converts text into voice, which is therefore sent to the Haige 

radio via Ethernet for broadcasting. 

 

Fig. 2. C# Application 
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Functionality 

The system design encompasses several components: The Weather Data Acquisition, the Information Processing Unit, the Voice 

Synthesis Module, and the Broadcasting Equipment. 

Weather Data Acquisition utilizes Automatic Weather Stations (AWS) to gather real-time meteorological data, including wind speed, 

visibility, temperature, dew point, and altimeter settings.  

The Information Processing Unit integrates weather data, NOTAMs (Notices to Airmen), and other pertinent information into a 

standardized ATIS message.  

The Voice Synthesis Module converts text-based information into clear, natural-sounding voice messages.  

 

 

 

 

 

 

 

 

 

Fig. 4. Voice Synthesis Flow 

The Broadcasting Equipment continuously broadcasts ATIS messages on a dedicated VHF frequency, with digital transmission 

options for modern aircraft equipped with electronic displays. 

To make the system simpler, these components were achieved by a web based application system, for text to audio conversion 

interlinked with the VHF radio for audio transmission via the Ethernet connection. Weather data is fetched from the weather station 

in text format and is converted to audio, then sent to the radio to be broadcast on a designated frequency. Below (fig.5) is the flow 

diagram for the system operation. 

 

 

 

 

 

 

 

 

 

 

 

Fig. 5. System Flow Diagram 

III. Simulation Results and Performance Comparison. 

The D-ATIS system has undergone rigorous simulations to evaluate its efficiency, reliability, and performance in providing pilots 

with continuous and accurate aeronautical information. The D-ATIS system demonstrated exceptional responsiveness in updating 

and broadcasting crucial data, such as weather changes, runway conditions, and NOTAMs (Notices to Airmen), within seconds. By 

automating information delivery, the system successfully minimized manual interventions, allowing air traffic controllers to focus 

on strategic decision-making and aircraft management. The Information Processing Unit and Weather Data Acquisition 

functionality achieved a 90% accuracy rate in extracting, processing, and disseminating data. These components ensured minimal 

errors even during peak aviation hours or adverse weather conditions. Integration tests confirmed compatibility with existing airport 
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communication systems, facilitating smooth functionality without disruptions or additional infrastructure costs. With a focus on 

cheaper and easier-to-maintain technology, the D-ATIS system's lifecycle costs were approximately 25% lower than comparable 

systems. Maintenance requirements were streamlined due to the system design. The Voice Synthesis functionality offered enhanced 

clarity in broadcasting information. The system's flexible architecture allows for quick updates to comply with international aviation 

standards, making it future-proof and versatile across different airport sizes and regions. 

Cost benefit analysis 

The author Scrutinized the cost benefit analysis between the two systems on the market, the ACAMS (Airport Control and 

Monitoring System) and ATIS (Automatic Terminal Information Service) in aviation in the context of air traffic management and 

airport operations and the Table was provided below (tab.1.). 

Table 1 Cost benefit Analysis 

Costs ACAMS ATIS 

Initial Investment Higher Lower 

Specialized training High Medium 

Modular Upgrades  Higher Lower 

Maintenance Higher Lower 

   

Overall Higher Lower 

The author concluded that this system is very cost effective and a ground breaking technology in the aviation industry. 

IV. Limitations 

While this system reduces costs, enhances efficiency and reduces verbal congestion on communication channels, it comes with 

several real world limitations. Sometimes the software crashes and this can disrupt information delivery, potentially leaving pilots 

without timely updates during critical windows. Its reliance on external weather stations also introduces a vulnerability: inaccuracies 

in sensor data or latency in updates can lead to the broadcasting of outdated or misleading meteorological information. Moreover, 

integration with airport networks exposes the system to cybersecurity threats, including unauthorized access or manipulation of 

transmitted data, which could compromise aviation safety. Hence there is need for further studies to mitigate these risks and 

maximize the system’s efficiency. 

V. Conclusion 

The D-ATIS system represents a significant advancement in aviation communication in Zimbabwe, addressing the critical need for 

continuous and accurate aeronautical information. By automating the dissemination of essential data, the system reduces the 

workload of air traffic controllers and enhances operational efficiency. Its innovative functionalities including weather data 
acquisition, information processing, voice synthesis, and broadcasting equipment, ensure seamless integration with airport 

infrastructure while adhering to international aviation standards. The implementation of this system not only provides a cost-

effective and user-friendly solution but also contributes to safer and more efficient air travel for modern aviation. 
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