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ABSTRACT 

The project focuses on developing an aircraft signal receiver using RTL-SDR and 
DUMP1090 to decode and track ADS-B signals transmitted by aircraft.RTL-SDR, a software-
defined radio, is used as a low-cost receiver to capture real-time flight data, including aircraft 
position, altitude, speed, and identification.The DUMP1090 software processes the received 
signals and visualizes them on a graphical interface, enabling real-time monitoring of aircraft 
movement.The system provides an affordable and accessible alternative to commercial ADS-
Breceivers, making it useful for aviation enthusiasts, researchers, and air traffic monitoring 
applications.This project demonstrates the practical applications of software-defined radio (SDR) 
in aviation, wireless communication, and signal processing. 
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INTRODUCTION 
The combination of RTL-SDR and DUMP1090 enables users to decode ADS-B signals efficiently, 
providing real-time insights into aircraft movements. DUMP1090 is an open-source decoder that 
processes raw ADS-B data and converts it into meaningful information, such as aircraft 
identification, altitude, speed, and trajectory. This data can then be visualized using mapping 
software like Virtual Radar Server, FlightAware, or SkyAware, allowing users to track aircraft 
within their reception range.One of the key advantages of this system is its low-cost setup 
compared to traditional aviation surveillance equipment. This data can then be visualized using 
mapping software like Virtual Radar Server, FlightAware, or SkyAware, allowing users to track 
aircraft within their reception range.One of the key advantages of this system is its low-cost setup 
compared to traditional aviation surveillance equipmentBy using an inexpensive RTL-SDR dongle 
along with a simple antenna, enthusiasts, researchers, and professionals can access detailed 
aviation data without requiring expensive hardware. Additionally, the system can be enhanced 
with better antennas, filters, and low-noise amplifiers (LNAs) to improve reception quality and 
extend the coverage area.Beyond aircraft tracking, this setup can be used in aviation research, 
signal analysis, and even security applications by monitoring air traffic patterns. ADS-B data can 
also be integrated with machine learning algorithms to analyze flight behaviors, predict potential 
traffic congestions, or detect anomalies. Furthermore, by participating in crowdsourced networks 
like ADS-B Exchange and FlightRadar24, users can contribute their received data to global 
tracking systems, helping enhance overall flight awareness.With the growing importance of ADS-
B in modern aviation and regulatory requirements mandating ADS-B transponders on aircraft, 
RTL-SDR-based tracking systems offer an affordable and effective means of monitoring airspace, 
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making them valuable for both hobbyists and professionals alike.This project leverages RTL-SDR 
and DUMP1090 to create a cost-effective aircraft tracking system, demonstrating the practical 
applications of software-defined radio in real-world scenarios. 

 
LITERATURE SURVEY 

Automatic Dependent Surveillance–Broadcast (ADS-B) is a crucial aviation technology that 
enables aircraft to transmit real-time flight data, including position, altitude, and speed. Unlike 
traditional radar-based surveillance, ADS-B provides more accurate and frequent updates, making 
it a vital component of modern air traffic management. The use of Software-Defined Radio (SDR), 
particularly RTL-SDR, has gained significant attention due to its affordability and flexibility in 
receiving and decoding ADS-B signals. RTL-SDR, initially developed for digital TV reception, 
has been repurposed for various radio frequency (RF) applications, including aircraft 
tracking.Several studies have explored ADS-B reception using RTL-SDR-based systems, 
highlighting their cost-effectiveness and ease of deployment. Research has shown that enhancing 
ADS-B reception quality depends on various factors, including antenna design, filtering 
techniques, and low-noise amplifiers (LNAs), which significantly improve signal strength and 
decoding accuracy. Among the various ADS-B decoders available, DUMP1090 has emerged as a 
widely used open-source solution for processing Mode-S signals transmitted by aircraft. 
Comparative studies between ADS-B decoding software, such as DUMP1090, ModeSDeco2, and 
ADSBScope, indicate that DUMP1090 is preferred due to its efficient signal processing, 
visualization capabilities, and strong community support.The integration of RTL-SDR-based 
ADS-B receivers with crowdsourced networks like FlightAware, ADS-B Exchange, and OpenSky 
Network has expanded global aircraft tracking capabilities. Research suggests that such 
collaborative tracking networks significantly improve airspace coverage, particularly in remote 
regions where traditional radar surveillance is limited. In addition to air traffic monitoring, ADS-
B data is utilized in aviation research, security analysis, machine learning applications, and 
weather impact studies. Advanced algorithms leverage ADS-B data for flight anomaly detection, 
predictive analytics, and risk assessment, contributing to enhanced aviation safety and operational 
efficiency.Despite its advantages, RTL-SDR-based ADS-B reception faces challenges such as 
signal interference, limited reception range, and security concerns related to publicly available 
flight tracking data. 
 

EXISTING SYSTEM 
Traditional aircraft signal receivers not only rely on specialized hardware but also come with high 
maintenance and operational costs, requiring regular calibration and infrastructure support. This 
makes them expensive to manage over time, especially for large-scale deployments. Additionally, 
coverage limitations in remote areas pose a significant challenge, as radar and ground-based ADS-
B receivers often struggle to track aircraft in mountainous or sparsely populated regions. While 
satellite-based solutions offer better coverage, they come with high deployment and subscription 
costs, making them less feasible for independent users.Furthermore, traditional ADS-B receivers 
lack customization and expandability, as they are typically designed for specific tasks and cannot 
be modified for other signal processing applications. Most dedicated receivers are limited to 
receiving specific types of signals, making them rigid and unsuitable for users who require 
adaptability in their tracking systems. Unlike these conventional systems, software-defined radio 
(SDR) technology, such as RTL-SDR, provides an open-source and cost-effective alternative that 
allows users to explore a wide range of radio frequencies beyond just ADS-B.Another limitation 
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of conventional tracking systems is their reliance on centralized data processing, where access to 
real-time raw data is often restricted. Many commercial flight tracking services, such as 
FlightAware and Flightradar24, rely on a combination of satellite and ground-based receivers to 
provide tracking information. However, these services often limit access to raw data, meaning 
users cannot directly process or analyze signals according to their needs. This lack of transparency 
and data control makes it difficult for researchers, hobbyists, and independent developers to 
experiment with ADS-B data in real-time.Additionally, traditional tracking methods may be 
affected by environmental conditions such as storms, heavy rain, and terrain obstacles that disrupt 
signal transmission and limit the effectiveness of radar-based systems. This results in incomplete 
or delayed tracking information, which can be problematic in aviation monitoring and air traffic 
management. In contrast, modern SDR-based systems, like RTL-SDR combined with 
DUMP1090, offer users a flexible and adaptable solution that enhances reception, provides real-
time data access, and allows for integration with advanced analytics tools for improved flight 
tracking and aviation research. 

 
DISADVANTAGES 

 Limited Signal Range – The reception range of ADS-B signals depends on factors such 
as antenna quality, location, and environmental obstacles. In urban or mountainous areas, 
signal reception may be poor due to obstructions and interference. 

 Vulnerability to Interference – Since RTL-SDR is a general-purpose receiver, it can 
pick up unwanted signals and noise from other radio sources, potentially affecting ADS-
B signal clarity and accuracy. 

 Lack of Encryption and Security Risks – ADS-B signals are transmitted in an 
unencrypted format, making them vulnerable to spoofing, unauthorized tracking, and 
potential security threats in aviation surveillance. 

 Dependency on External Hardware – Although RTL-SDR is inexpensive, the system 
still requires additional hardware, such as a well-designed antenna, low-noise amplifier 
(LNA), and filters, to achieve optimal performance, which can add to the overall cost. 

 Computational Requirements – Processing ADS-B signals in real-time requires a 
computer or embedded system running DUMP1090, which may not be feasible for users 
with limited computational resources. 

 Limited Coverage in Remote Areas – ADS-B relies on line-of-sight communication, 
meaning aircraft in remote or oceanic regions may not be easily tracked without access to 
ground stations or satellite-based receivers. 

 Potential Legal and Regulatory Restrictions – In some countries, receiving and 
decoding ADS-B signals may be subject to legal restrictions, requiring users to comply 
with aviation regulations and data-sharing policies. 

 High Power Consumption for Continuous Operation – Running an RTL-SDR receiver 
and processing ADS-B signals continuously requires a computer or embedded system to 
remain powered on, leading to increased energy consumption over time. 

 Lack of Official Support and Updates – Since DUMP1090 is an open-source project, 
updates and bug fixes depend on community contributions. Unlike commercial tracking 
solutions, there is no guaranteed technical support or regular software updates. 

 Difficulty in Setup and Calibration – Setting up an RTL-SDR-based ADS-B receiver 
requires technical knowledge, including configuring software, optimizing antenna 

ALOCHANA JOURNAL  (ISSN NO:2231-6329)  VOLUME 14 ISSUE 7 2025

PAGE NO: 426



placement, and tuning system parameters. Beginners may face challenges in achieving 
optimal performance without prior experience. 
 
 

PROPOSED SYSTEM 
The proposed system utilizes RTL-SDR as a cost-effective and adaptable receiver to capture ADS-
B signals transmitted by aircraft. By leveraging DUMP1090 software, the received signals are 
decoded to extract essential flight data, including aircraft position, altitude, and speed. This 
information is then processed and visualized using a graphical interface, allowing users to monitor 
real-time flight movements efficiently. Unlike traditional systems that rely on expensive 
proprietary hardware, this approach offers an affordable and accessible alternative for aviation 
tracking.To enhance user accessibility, a web-based interface will be developed to display live 
flight information on an interactive map. This feature enables users to track aircraft movements 
seamlessly from any device with an internet connection, making real-time aviation monitoring 
more convenient. Additionally, the system will allow for data logging and historical analysis, 
providing valuable insights into flight patterns and trends over time.Another advantage of this 
system is its flexibility and scalability. Since RTL-SDR is a software-defined radio, it can be 
reconfigured to receive various other signals, making it a versatile tool for researchers and aviation 
enthusiasts. The open-source nature of DUMP1090 also allows for continuous improvements and 
customizations, enabling users to enhance tracking accuracy and integrate additional features as 
needed.Furthermore, the system eliminates the reliance on centralized commercial flight tracking 
services that restrict access to raw ADS-B data. By allowing users to receive and process signals 
directly, the proposed solution provides greater control over data analysis and customization. This 
ensures that independent researchers, hobbyists, and aviation professionals can use the system 
without limitations imposed by third-party providers.Overall, the proposed system demonstrates 
the potential of software-defined radio in aviation tracking by offering a low-cost, flexible, and 
scalable alternative to traditional aircraft signal reception. Its real-time monitoring capabilities, 
combined with open-source software and web-based visualization, make it an efficient and 
accessible solution for tracking aircraft movements. 

 
 

BLOCK DIAGRAM 
Here is a block diagram illustrating a system for Aircraft Signal Reception Using RTL-SDR and 
DUMP1090. It visually represents the sequential components involved in signal reception, 
preprocessing, decoding, data visualization, and result interpretation for real-time aircraft 
tracking and analysis. 
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ADVANTAGES 
 Cost-Effective Solution – RTL-SDR is an affordable alternative to traditional ADS-B 

receivers, making aircraft tracking accessible to hobbyists, researchers, and aviation 
enthusiasts. 

 Real-Time Flight Tracking – The system provides live aircraft tracking, displaying 
essential flight data such as position, altitude, speed, and identification. 

 Open-Source and Customizable – DUMP1090 is an open-source software that allows 
users to modify, enhance, and integrate additional features according to their requirements. 

 No Need for Expensive Dedicated Hardware – Unlike commercial ADS-B receivers, 
RTL-SDR can receive a wide range of radio frequencies, making it more versatile and 
multipurpose. 

 Web-Based Visualization – The system can be integrated with a web-based map interface, 
allowing users to view aircraft movement on any device with internet access. 

 Integration with Online Networks – It can be connected to networks like FlightAware, 
ADS-B Exchange, and OpenSky Network, contributing to global aircraft tracking 
coverage. 

 Portable and Easy to Deploy – The compact size of RTL-SDR dongles and minimal 
hardware requirements make it easy to set up and deploy in various locations. 
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 Scalability and Expansion – Users can upgrade antennas, add low-noise amplifiers 
(LNA), or use multiple receivers to improve range and accuracy. 

 Independent Data Access – Unlike commercial flight tracking services that restrict access 
to raw ADS-B data, this system allows users to process and analyze data freely. 

 Multi-Purpose SDR Capabilities – Beyond aircraft tracking, RTL-SDR can be used for 
weather satellite reception, radio astronomy, ham radio, and other RF applications, making 
it a highly versatile tool. 

 Works in Remote Locations – Unlike radar-based tracking systems that require 
significant infrastructure, this system can be deployed in remote or underserved areas 
where traditional tracking methods are limited. 

 
APPLICATIONS 

 Real-Time Aircraft Tracking – The system provides live tracking of aircraft movements, 
including position, altitude, and speed, making it useful for aviation enthusiasts, 
researchers, and professionals. 

 Air Traffic Monitoring – Used by air traffic controllers, researchers, and independent 
users to monitor aircraft movement in controlled and uncontrolled airspaces. 

 Aviation Research and Data Analysis – Researchers can collect and analyze ADS-B data 
for flight pattern studies, operational efficiency, and airspace management improvements. 

 Integration with Crowdsourced Flight Tracking Networks – The receiver can 
contribute data to platforms like FlightAware, ADS-B Exchange, and OpenSky Network, 
improving global flight tracking coverage. 

 Military and Security Surveillance – Used in defense applications to monitor 
unauthorized aircraft movement and analyze airspace activity for security purposes. 

 Weather and Environmental Studies – ADS-B data can be used to analyze flight 
behavior during different weather conditions, assisting meteorologists in weather impact 
studies. 

 Search and Rescue Operations – In emergency situations, the system helps track aircraft 
in distress, aiding search and rescue teams in locating missing flights. 

 Airport and Airline Operations – Airports and airline companies use ADS-B data for 
efficient flight scheduling, runway management, and operational planning. 

 Educational Purposes – Used in universities and technical training programs to teach 
software-defined radio (SDR), signal processing, and aviation communication. 

 Personal and Hobbyist Use – Aviation enthusiasts and amateur radio operators use the 
system for plane spotting, tracking flights near their location, and experimenting with radio 
signals. 

 
RESULTS & CONCLUSION 

The implementation of the Aircraft Signal Receiver using RTL-SDR and DUMP1090 successfully 
demonstrated the ability to capture, decode, and visualize ADS-B signals transmitted by aircraft. 
The system provided real-time tracking of aircraft, displaying essential flight parameters such as 
position, altitude, speed, and flight identification. The use of DUMP1090 software enabled 
efficient decoding and processing of ADS-B signals, while integration with a web-based interface 
allowed seamless visualization of aircraft movement on a map. The results showed that signal 
reception quality depends on factors such as antenna type, location, and external interference, with 
optimized hardware setups significantly improving tracking accuracy and range. 
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In conclusion, the system presents a cost-effective, flexible, and accessible alternative to traditional 
ADS-B receivers, making real-time flight tracking feasible for aviation enthusiasts, researchers, 
and air traffic monitoring applications. Unlike commercial tracking services that limit access to 
raw data, this system allows users to independently process and analyze aircraft signals, enhancing 
research opportunities in aviation analytics and security monitoring. While the system is effective, 
challenges such as signal interference, limited reception range, and security concerns regarding 
publicly available flight data remain areas for further improvement. Future enhancements may 
include advanced filtering techniques, AI-based anomaly detection, and multi-frequency support 
to expand its capabilities and improve overall system efficiency. 

 
FUTURE SCOPE 

The future of aircraft signal receivers using RTL-SDR and DUMP1090 is promising, with several 
advancements expected to enhance tracking capabilities and data processing. The integration of 
artificial intelligence (AI) and machine learning (ML) will improve signal filtering, anomaly 
detection, and predictive analytics for aircraft movement. Additionally, combining ground-based 
RTL-SDR receivers with satellite-based ADS-B tracking will significantly enhance global 
coverage, especially for monitoring aircraft over oceans and remote regions. Future developments 
in hardware, such as high-gain antennas, low-noise amplifiers (LNAs), and bandpass filters, will 
further improve signal reception quality and extend the tracking range.Another key area of 
improvement is multi-frequency support, allowing RTL-SDR to decode additional aviation 
communication signals such as UAT (978 MHz) ADS-B, ACARS, and other relevant frequencies. 
The integration of 5G and IoT technology will enable faster data transmission and real-time 
tracking with greater efficiency. Additionally, mobile and cloud-based platforms will make flight 
tracking more accessible, allowing users to monitor aircraft remotely with ease. With increasing 
concerns about cybersecurity, implementing encryption and authentication mechanisms will be 
crucial in securing ADS-B data against potential threats like spoofing and unauthorized 
access.Beyond traditional aircraft tracking, RTL-SDR-based systems can be extended for 
advanced aviation analytics, including flight safety assessments, collision risk evaluations, and 
predictive maintenance. The technology also holds potential for monitoring drones and UAVs, 
supporting airspace security and drone traffic management. Crowdsourced air traffic control 
networks may emerge as a decentralized alternative to traditional tracking systems, reducing 
reliance on centralized infrastructure and improving data reliability. With continuous 
advancements in technology, RTL-SDR and DUMP1090 will continue to evolve, offering a cost-
effective, flexible, and highly efficient solution for aircraft tracking and aviation research. 
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