
Did You Know?
GaGe Digitizers in Military
& Aerospace Applications

Unlocking the Skies:
Advanced Drone Detection with X-Band Radar

Introduction

Powerful Ways
High-Speed Digitizers are 
Used In Unique Applications

High-speed digitizers are indispensable tools in the military and aerospace industries, revolutionizing the way data is  
captured, processed, and analyzed. These advanced devices enable precise measurement and real-time monitoring of 
complex systems, from radar and communication systems to electronic warfare and avionics. By converting analog signals 
into high-resolution digital data at unprecedented speeds, high-speed digitizers enhance the accuracy and efficiency of 
critical operations, ensuring superior performance and reliability in some of the most unique applications.

With the increasing use of drones across various sectors, there’s 
a growing need for effective drone detection systems to address 
security and safety concerns. Radar technology emerges as a 
promising solution due to its reliability under diverse conditions.

Challenge: Detecting small commercial drones poses a significant 
challenge for radar systems due to their low radar cross-section 
and slow flight dynamics. Traditional radar setups struggle to 
distinguish drone echoes from background clutter effectively.

How the GaGe Digitizer was used: The solution introduces  
RAD-DAR, a radar demonstrator system designed for quick  
deployment and efficient detection of small drones. Utilizing an 
8-channel digital array and sophisticated signal processing
techniques, the system captures and analyzes radar echoes to identify and track drones accurately.

The RAD-DAR system demonstrates impressive capabilities, detecting a DJI Phantom 4 drone at ranges of up to 2 km 
with strong range-speed association. By leveraging advanced processing algorithms, the system achieves robust detection 
performance even in cluttered environments. Additionally, you may read the full application paper which presents a statistical 
analysis of drone radar cross-sections, laying the groundwork for effective drone classification and tracking algorithms.

Read the full paper at https://bit.ly/4cyBFcW
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When there is a need for real-time health monitoring of rotating or 
reciprocal machinery, the goal is to prevent costly shutdowns. This 
is done by detecting potential failures before they occur. A key point 
is monitoring lubricating oil conditions which are essential for 
assessing machine health.

Challenge: Traditional methods require machine shutdowns for 
inspection, leading to downtime and potential catastrophic failures. 
Current sensors lack sensitivity and struggle with high data volume 
and processing time, making real-time monitoring impractical.

How the GaGe Digitizer was used: This innovative approach uses 
a inductance-capacitance (LC) resonance method to improve sensor 
sensitivity. Additionally, it presents the design and implementation of 
an integrated oil condition sensor for simultaneous detection of wear 
debris and other lubricant properties.

Advancements in sensor technology, includes:

• Achieving three times sensitivity improvement with the LC resonance method.	
• Development of an integrated oil condition sensor capable of measuring multiple properties simultaneously at high throughput.
• Utilization of artificial neural network (ANN) for accurate quantification of lubrication properties.
• Introduction of a real-time 3×3 wear debris sensor using synchronized sampling, significantly reducing data size and processing time while  
  maintaining accuracy.

Read the full story at https://bit.ly/3yMFEop

Revolutionizing Machine Health
Advanced Sensor for Real-Time Lubricant Monitoring

Unraveling Lightning Mysteries:
High-Energy Radiation Exploration with VHF Interferometer

This application discusses a VHF broadband interferometer designed 
to explore unexplained lightning occurrences, focusing on high-energy 
radiation and multi-stroke positive cloud-to-ground flashes.

Challenge: Explore unexplained lightning occurrences, focusing on 
high-energy radiation and multi-stroke positive cloud-to-ground flashes.

How the GaGe Digitizer was used: The research utilized a GaGe 
Razor Express 1604 digitizer, offering high-resolution data acquisition 
at a rapid sampling rate of 200MS/s. This digitizer facilitated the 
simultaneous recording of lightning events and high-energy radiation 
bursts, enabling detailed analysis.

Extraordinary Aspects of the Application: The results of this  
applicationpresents groundbreaking findings, including the detection  
of intense X-ray bursts from lightning leaders and their correlation with VHF 
pulses. The study highlights the presence of multiple high-energy radiation sources within lightning channels, shedding light on the 
complex nature of lightning phenomena. Additionally, the development of sophisticated instrumentation and data processing techniques 
represents a significant advancement in lightning research, promising deeper insights into these elusive natural events.

Read the full paper at https://bit.ly/4cyByOy

Note: The quick summaries in this document focus on how GaGe Digitizer products have helped solve advanced problems.
Paraphrased using simplified terminology, the summaries are intended to make the achievements understandable to people from a variety 

of backgrounds.  Please use the provided links to source the original paper for technical clarity.
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