
Modern Requirements for Noise Immunity in
Aircraft Navigation Equipment
The safe and efficient operation of modern aircraft heavily relies on
accurate and reliable navigation systems. Aircraft navigation equipment,
such as global positioning systems (GPS),inertial navigation systems
(INS),and other sensors, play a critical role in providing precise positioning
and guidance information to pilots. However, these electronic systems are
susceptible to external electromagnetic interference (EMI) and radio
frequency interference (RFI),which can significantly degrade their
performance and accuracy.
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To address these challenges, modern aircraft navigation equipment must
be designed with robust noise immunity measures that ensure reliable
operation in harsh electromagnetic environments. This article explores the
modern requirements for noise immunity in aircraft navigation equipment,
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examining the challenges, techniques, and standards involved in achieving
optimal performance.

Challenges of Electromagnetic Interference

Aircraft navigation equipment operates in an increasingly crowded and
noisy electromagnetic environment. Sources of EMI and RFI include other
electronic systems onboard the aircraft, such as communication systems,
radar, and electrical power systems. Additionally, external sources of
interference, such as lightning strikes, ground-based transmitters, and
other aircraft, can also pose significant challenges to noise immunity.

EMI and RFI can manifest in various forms, including conducted
interference (through electrical connections) and radiated interference
(through electromagnetic fields). These interferences can disrupt signal
reception, introduce errors into sensor measurements, and even cause
equipment malfunctions. In severe cases, EMI can lead to navigation
errors, system failures, and reduced aircraft safety.

Techniques for Noise Immunity

To mitigate the effects of EMI and RFI, aircraft navigation equipment
incorporates various noise immunity techniques. These techniques can be
categorized into two main approaches:

Passive Techniques

Shielding: Enclosing sensitive electronic components within
conductive enclosures to block external electromagnetic fields.

Grounding and Bonding: Establishing low-resistance electrical
connections between equipment chassis, cables, and the aircraft



frame to minimize conducted interference.

Filtering: Using passive electronic filters to suppress unwanted
frequency components and improve signal-to-noise ratio.

Active Techniques

Signal Processing: Employing advanced digital signal processing
algorithms to remove noise and enhance signal quality.

Error Correction: Using coding and error correction techniques to
detect and correct errors introduced by interference.

Adaptive Filtering: Utilizing adaptive filters that automatically adjust
their characteristics to minimize noise in real-time.

Certification Standards

To ensure compliance with safety and performance requirements, aircraft
navigation equipment must meet stringent certification standards
established by regulatory agencies. These standards define the minimum
acceptable levels of noise immunity for different types of equipment and
operating conditions.

Two notable certification standards are:

RTCA DO-160: Environmental Conditions and Test Procedures for
Airborne Equipment

FAA AC 20-130B: Airworthiness Approval of Electrical, Electronic, and
Fiber Optic Systems



These standards specify the test procedures and acceptance criteria for
evaluating the noise immunity of aircraft navigation equipment under
various EMI and RFI conditions. Equipment that passes these tests is
deemed to have adequate noise immunity for safe and reliable operation in
the intended aircraft environment.

Modern aircraft navigation equipment faces significant challenges due to
electromagnetic interference and radio frequency interference. To address
these challenges, aircraft navigation equipment must be designed with
robust noise immunity measures that ensure reliable operation in harsh
electromagnetic environments.

By employing a combination of passive and active noise immunity
techniques and adhering to stringent certification standards, modern
aircraft navigation equipment can provide accurate and reliable navigation
information to pilots, enhancing safety and efficiency in air transportation.
Continuous advancements in noise immunity technologies and the
development of adaptive and intelligent systems will further improve the
performance and robustness of aircraft navigation systems in the future.
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