How to prevent GPSinterferencein drone
transport cases?

GPS interference in drones is a common problem that can have significant consequences for defense and
security operations. A well-designed transport case can make the difference between a successful mission
and a costly failure. GPS systems are vulnerable to various types of interference, and without adequate
protection, this can lead to navigation problems or even complete failure. The right packaging solution not
only protects against physical damage but also prevents electronic interference during transport and storage.
Let’slook at the main causes of GPS interference and how you can prevent it.

What arethe causes of GPSinterferencein drones?

GPS interference in dronesis caused by various sources of interference that can disrupt or block the
navigation signal. The main causes are electromagnetic radiation, metal objectsin the vicinity of the drone,
electronic devices, and environmental factors.

Electromagnetic radiation comes from various sources such as transmission towers, high-voltage power lines,
and other wireless communication systems. This radiation can overpower the weak GPS signal, making it
difficult for the drone to accurately determine its position.

Metal objects form another major cause of GPS interference. When drones are transported in cases with
metal components, these can reflect or absorb the GPS signal. This creates akind of “shadow” where the
signal doesn’t penetrate well.

Electronic devices transported in the same carrying case can also cause interference. These include:

¢ Radio frequency (RF) transmitters

¢ Mobile phones and tablets

e Other drones or electronic equipment
¢ Battery chargers and power adapters

Environmental factors also play arole. Extreme temperatures can affect electronic components, while
moisture and condensation can cause short circuits that damage GPS modules.

Which materials block GPS signalsin transport cases?

Various materials in transport cases can block or disrupt GPS signals. Conductive metals such as aluminum,
steel, and copper are the biggest culprits. These materials can create a Faraday cage effect, where
electromagnetic signals are blocked or redirected.

Aluminum is acommonly used material in high-quality transport cases due to its durability and lightweight
properties. Although aluminum is excellent for physical protection, it can severely disrupt GPS signals if
special measures are not taken in the design.

Other materials that can affect GPS signalsinclude:

Carbon fiber composites (partial blocking)
Conductive foams and coatings

Metal mesh and gridsin reinforcement elements
Metal-containing paint or coatings on plastic cases



Even materials that seem innocent at first glance, such as certain types of foam with antistatic properties, can
affect GPS signals. These foams often contain carbon or metal particles that absorb electromagnetic
radiation.

It simportant to understand that not all materials block to the same extent. Some create complete shielding,
while others only partially weaken the signal. This distinction is crucial when designing an effective transport
solution for drones.

How does electr omagnetic shielding work for drone navigation
systems?

Electromagnetic shielding for drone navigation systems works according to the principle of a Faraday cage.
Thisisan enclosure of conductive material that blocks external electric fields. In the context of drone
transport cases, this principle can be both beneficial and detrimental, depending on how it’s applied.

A Faraday cage works by distributing el ectromagnetic radiation around the outside of the cage, protecting the
interior space. This principle is often used to protect sensitive electronics from external interference, but it
can also unintentionally block GPS signals that the drone needs to function.

For effective protection without GPS interference, there are several techniques:

Selective shielding: shielding only certain compartments of the case

Frequency-specific materials. materials that block only certain frequencies
Compartmentalization: separate spaces for GPS modules and potentially interfering equipment
Hybrid constructions: combination of conductive and non-conductive materials

A well-designed transport case uses electromagnetic shielding strategically. For example, by only shielding
the battery compartments while placing the GPS modules in non-shielded zones, interference can be
minimized.

Modern shielding techniques use special materials such as carbon fiber composites that provide physical
protection without complete el ectromagnetic blocking. Increasingly, special conductive foams are also being
used that selectively allow certain frequencies to pass through while blocking others.

What arethe best designsfor GPS-safe drone transport cases?

The best designs for GPS-saf e drone transport cases combine physical protection with electromagnetic
compatibility. Effective designs use smart compartmentalization, strategic material selection, and thoughtful
construction features.

Compartmentalization is an essential aspect of good case design. By placing the drone, batteries, and
accessories in separate compartments, interference is minimized. GPS-sensitive components should ideally
be placed in non-shielded zones, while potentially interfering elements such as batteries and transmitters
should be in shielded compartments.

In terms of material use, hybrid constructions are most effective:

Outer shell of high-quality plastic (ABS, polycarbonate) for physical protection
Selective metal reinforcements that are not placed around GPS components
Non-conductive foam for storing the drone itself

Conductive foam for compartments with batteries and other electronics

Specific construction features that minimize GPS interference include:



Ventilation openings that can allow electromagnetic radiation to escape
Non-metal closures and hinges near GPS components

Internal shielding between compartments instead of around the entire case
Antistatic treatments that divert static electricity without blocking GPS

Another important aspect is the design of the foam interiors. Custom-cut foam that is precisely cut out for
each component not only provides physical protection but also ensures proper positioning of GPS modules
relative to potentialy interfering elements.

Conclusion

Preventing GPS interference in drone transport cases requires a thoughtful approach that takes into account
both physical and electromagnetic protection. By understanding the causes of interference, the blocking
properties of different materials, the operation of electromagnetic shielding, and the principles of effective
case design, you can significantly improve the reliability of your drone operations.

For defense and security organizations, it is crucial to invest in transport solutions specifically designed to
protect sensitive navigation systems. At Faes, we understand the complex requirements of defense
applications and devel op custom packaging that meets the highest standards for both physical and
electromagnetic protection. Our expertise in materials, construction, and electromagnetic compatibility
ensures that your drone equipment always remains operational, regardless of transport conditions.

Frequently Asked Questions

How does temper atur e affect the GPS functionality of dronesduring transport?

Extreme temperatures can affect the electronic components of GPS modules. At high temperatures,
components can overheat and reduce performance, while cold temperatures can shorten battery life and cause
condensation during temperature changes. Choose transport cases with thermal insulation and temperature-
regulating properties to protect GPS modules from temperature fluctuations during storage and transport.

What arethe most common mistakes when storing dronesthat cause GPS interference?

Common mistakes include storing drones with batteries close to GPS modules, using metal-containing
cleaning agents that leave residue, placing multiple drones too close together, and ignoring the proper
orientation of the drone in the case. Ensure sufficient distance between batteries and GPS components, use
only recommended cleaning agents, and follow the manufacturer's specific storage instructions.

How do | prepare my dronefor transport to minimize GPS problems?

Completely power off the drone and remove the batteries if possible. Check that all components are secured
to prevent movement during transport. Place protective caps over sensitive sensors and antennas. Make sure
the droneis placed in the correct orientation in the case, with GPS antennas away from metal parts or
batteries. Store manuals and calibration data with the drone for quick troubleshooting on site.
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What should | doif my drone exhibits GPS problems after transport?

Start with a complete system restart and check for firmware updates. Then perform a GPS calibration in an
open area, away from electromagnetic sources. Check physical connections and antennas for damage. If
problems persit, isolate possible causes by testing accessories one by one. For professional drones, it's
advisable to have a diagnostic protocol that technicians can follow step by step to systematically resolve GPS
issues.

Related Articles

e What is the difference between standard and custom packaging?

o What are the |logistics benefits of standardized drone packaging in defense?
¢ Which maintenance costs affect TCO of industrial cases?

e What istotal cost of ownership (TCO) in logistics?

e Which foam interiors reduce DOA risk for sensitive sensors?
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