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and Weapon Systems 

Bulletproof armored material passed 
the test after being fired upon with 
firearms.
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Material Testing and 
Performance Evaluation
Imagine this scenario:
You’re on the testing ground, watching a critical experiment 
unfold. In a fraction of a second, a ballistic test could reveal 
the weaknesses in your armor material, or a missile 
propulsion system could fail, leaving you with more  
questions than answers. This is the world of defense  
engineering, where every millisecond counts, and the 
stakes are high. 

Defense materials and weapon systems are designed to 
operate under extreme mechanical, thermal, and dynamic 
stress. Whether evaluating armor performance or valida-
ting missile propulsion, you must understand how materials 
and mechanisms behave during highvelocity events.  
But what if you could slow down time, capture the 
invisible, and turn fleeting moments into actionable 
insights? Highspeed video recording systems provide the 
empirical insight you need to optimize protection, reliability, 
and mission success.
 

1. Navigating the Complexities of Material and System Evaluation
As an engineer or leader in the defense industry, you understand the challenges of testing materials and systems under 
extreme conditions. Within the context of weapon systems, material testing and system evaluation not only test the limits 
of technological advancement but also highlight the intricacies involved in ensuring safety and efficiency. 

//	Extreme impact conditions: 
Material testing under extreme impact conditions 
presents a unique set of challenges. Ballistic penetration, 
deformation, and failure occur often within milliseconds. 
This brevity leaves little room for error.

//	Complex system interactions:
Weapon systems are not isolated components but rather 
intricate networks where various elements interact simul-
taneously. The complex interplay of combustion, fluid 
dynamics, structural response, and control mechanisms 
must be meticulously studied, helping you to understand 
how they influence one another. 

//	Safety constraints: 
Many material and system tests are conducted in hazar-
dous environments where close observation is impos-
sible due to extreme temperatures, high pressures, or 
explosive conditions. Ensuring the safety of your team 
and equipment while conducting these tests is paramount.

//	High development costs: 
The development of advanced weapon systems is a costly 
endeavor, and late-stage failures can derail your project 
and result in significant financial and operational 
setbacks. These failures not only drain resources but also 
delay the deployment of critical technologies. To mitigate 
this risk, rigorous testing protocols and iterative design 
processes must be implemented to identify and address 
potential flaws early in the development cycle.Bulletproof armored plates passed the test after being fired upon 

with firearms.

Military rocket launch.
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2. High-Speed Imaging Capabilities
Modern highspeed video recording systems enable detailed analysis across a wide range of defense applications.  
Let’s explore how modern high-speed video recording systems can empower your work: 

//	Materials and protection systems: 
Understand how materials behave under stress and 
evaluate their effectiveness in real-world scenarios.

	✅ Ballistic penetration and armor deformation 
	✅ Energy absorption and failure modes
	✅Multihit performance and lightweight material  
effectiveness

//	Weapon system performance:
Analyze performances, revealing the nuances of your 
system’s behavior.Analyze performances, revealing the 
nuances of your system’s behavior.

	✅ Automatic weapon cycling and feed reliability
	✅ Extraction, ejection, and trigger timing
	✅Mechanical tolerances under dynamic load

//	Rocket and missile systems:
Capture every detail in behavior and responses.

	✅ Ignition and combustion chamber behavior 
	✅Nozzle flow dynamics and stage separation 
	✅ Aerodynamic behavior and control surface response

3. High-speed Video Recording Technology
Allied Vision’s Quad GigE and Mini GigE high-speed video recording memory cameras with integrated image memory

The Allied Vision Quad GigE and Mini GigE cameras are two high-speed video recording solutions that offer a range of 
features and benefits, which are designed to help overcome the challenges associated with material testing and system 
evaluation.

//	Quad GigE - Highly sensitive and super fast
The Quad GigE high-speed recording camera with up to 
2500 fps and a resolution of 1.1 MP is your reliable 
partner for high-speed tasks, even in low-light condi-
tions. Thanks to a built-in ring buffer, it can also be used 
without a connection to your notebook or PC and then 
record up to 4.96 seconds at full resolution and speed. 
The high light-sensitivity of the QUAD enables the camera 
to be used inside machines, especially under difficult 
lighting conditions. This makes it possible to visualize 
processes in your industrial plants and machines that 
would otherwise remain in the dark. 

//	Mini GigE - High-Speed super compact 
If you need a camera that fits into tight spaces, the Mini 
GigE high-speed recording camera with the minimal 
dimensions of only 63 x 63 x 64.5 mm is your choice. The 
internal memory allows the camera to be operated even 
without a connection to your notebook or PC. Up to 6.5 
seconds can be recorded at full resolution and speed. 

// Technical Strengths of Quad GigE and Mini GigE

	✅High temporal resolution: Capture ballistic penetra-
tion, armor deformation, and failure modes in precise 
time sequences.
	✅ Fast data availability: Download recorded data  
inminutes, enabling rapid test turnaround.
	✅ System integration: Compatible with existing test 
infrastructure and synchronized measurement 
systems.

Close-up of a rocket impact hole.

Mini with GigE interface

Quad with GigE interface
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4. Benefits for Defense Engineering
The use of high-speed video recording memory cameras delivers clear advantages:

// Reduced development risk
You‘re in the midst of a critical test, and suddenly, a 
component fails. But with high-speed video recording, 
you‘ve got a crystal-clear record of exactly what went 
wrong. This early warning system allows you to identify 
failure modes and potential issues before they become 
major problems, saving you from costly redesigns and 
project delays.

// Validation of simulations
In the world of defense engineering, simulations are 
crucial, but they‘re only as good as the data they‘re based 
on. High-speed footage provides empirical data to verify 
and refine your computational models, ensuring that 
simulations are accurate and reliable. By comparing high-
speed footage with simulated results, you can validate 
the accuracy of the models and identify areas for impro-
vement, reducing the risk of errors and improving the 
overall quality of your design.

//	Training and documentation
High-speed footage is more than just data, it can 
enhance your technical training and forensic investiga-
tion, providing a valuable resource for your engineering 
teams and operational training. Recorded sequences can 
be used to illustrate complex concepts, demonstrate 
procedures, and provide a detailed record of events, 
making it easier for you to investigate and learn from 
accidents or incidents.

//  Improved safety
High-speed cameras enable remote analysis of systems 
and components. This means your team can stay safe 
while still getting the data they need, even in the most 
hazardous environments. This is particularly important in 
industries such as defense, aerospace, and automotive, 
where testing and validation can involve high-risk activities.

5. On-Demand High-Speed Imaging Services for Materials Testing  
and Weapons System Inspection
Not every facility needs high-speed imaging capabilities full-time. That’s where on-demand services come in offering you a 
cost-efficient solution for intermittent or specialized needs:

//	Infrequent demand for high-speed imaging
You only need high-speed video documentation once a 
year. Under these circumstances, owning dedicated 
equipment is neither costeffective nor operationally justi-
fied. A service-based approach ensures that advanced 
imaging capabilities remain available whenever you need 
it, without the burden of maintenance, storage, or 
operator training.

//	System defects causing extended downtime and 
increased costs
Mechanical defects, intermittent faults, or component 
damage within critical systems can shut down your 
operations for days. On-site high-speed imaging services 
help you visualize malfunctioning sequences, enabling 
faster and more accurate troubleshooting.

//	Unresolved process issues leading to increased 
scrap rates
When unidentified process irregularities result in elevated 
scrap levels or inconsistent product quality, highspeed 
imaging can serve you as a diagnostic tool. Collaborate 
with experts to identify and address the root cause.

High-speed recordings of muzzle flash and projectile exit.
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6. Conclusion: Turning the Invisible into Knowledge 
 
In the world of defense engineering, understanding events that occur beyond human perception is critical. High-speed 
video recording systems like the Quad GigE and Mini GigE transform these fleeting moments into actionable data. With 
their extreme frame rates, long recording times, and rugged designs, these cameras are indispensable tools for safer 
testing, faster development, and reliable system validation. 

For organizations with intermittent or specialized needs, on-demand high-speed imaging services offer a flexible and cost-
efficient solution. By deploying specialized cameras and expertise on-site, you gain access to advanced imaging capabilities 
without the long-term commitment. This approach ensures that high-speed imaging adapts to your evolving needs, 
making it a cornerstone of modern defense research and performance assurance. 

In the end, high-speed video recording systems don’t just capture moments 
- they turn the invisible into knowledge and knowledge into operational advantage.
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Allied Vision Technologies GmbH
Taschenweg 2a
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Do you have any questions about high-speed video 
recording system for defense materials and weapon 
systems? Please contact the Allied Vision Team for 
further information.
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https://www.alliedvision.com/en
https://www.alliedvision.com/en/lp/defense-material-testing-and-weapon-performance-evaluation

