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"Tactical Holographic Unified NexGen Didactic Extended Reality” (THUNDER) is a new acronym
to describe a cutting-edge approach to military training and education that combines several
different technologies and concepts.

"Tactical” refers to the use of military tactics and strategies in training and education.
"Holographic” suggests the use of holographic technology to create immersive and interactive
learning experiences. "Unified” indicates the integration of different technologies and approaches
into a cohesive and effective training program. "NexGen" emphasizes that this approach is on the
cutting edge of technological advancements. Finally, "Didactic” refers to the science and art of
teaching, which involves designing and delivering effective instruction to learners.

The acronym "THUNDER" is used to represent this approach and to emphasize its power and
impact. THUNDER suggests a powerful and dynamic approach to military training that uses the
latest in holographic and XR technology to create highly engaging and effective learning experiences.
It also suggests a sense of energy and excitement, which is in keeping with the intense and
demanding nature of military training.



https://player.vimeo.com/video/853116456?app_id=122963
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THUNDER Vision Training Program Development

Overview

Pretace

As the Chairman of the Joint Chiefs of Staff, I have
surveyed the strategic challenges that lay ahead of us. The world
is changing in many ways. Today we operate in a dynamic

environment with factors that have us taking various actions to

continue the mission and take care of Airmen and Families.

As a result, we have a window of opportunity. Our Air Force must accelerate
change to control and exploit the air domain to the standard the Nation expects and
requires from us. If we don’t change — if we fail to adapt — we risk losing the certainty
with which we have defended our national interests for decades. We risk losing a high-
end fight. We risk losing quality Airmen, our credibility, and our ability to secure our
future. We must move with a purpose — we must Accelerate Change or Lose (ACOL), and

the ACOL paper is the result of my detailed assessment.

It outlines why the Air Force must accelerate change in order to remain the most
dominant and respected Air Force in the world. We must focus on the Joint Warfighting
Concept, enabled by Joint All-Domain Command and Control, and rapidly move forward
with digital, low cost, high tech, warfighting capacities. Only through collaboration
within and throughout will we succeed. The Air Force must work differently with other
Department of Defense stakeholders, Congress, and both traditional and emerging
industry partners to streamline processes and incentivize intelligent risk-taking. Most

importantly, we must empower our incredible Airmen to solve any problem.



Pioneering System Integration and Strategic Development in
Military Applications

Anthony Sullivan brings over thirty years of profound expertise in system of
systems engineering, focusing on electronics, command, control, communications,
computers, intelligence, and visualization systems. As a US Navy-trained In-flight
Electronics Technician with over 2,500 flight hours on the P3 Orion, Mr. Sullivan has
demonstrated his ability to handle high-stakes environments, which is essential for
leading ambitious projects like THUNDER Vision.

Advanced Proposal Development and Procurement Acumen

Throughout his career, Mr. Sullivan has excelled in government proposal
development, showcasing an exceptional ability to dissect Requests for Proposals (RFPs),
Requests for Information (RFIs), and Requests for Quotes (RFQs). His strategic approach
ensures comprehensive compliance matrices and customer-focused proposals that
resonate with the objectives and requirements of funding agencies, such as the
Department of Defense. This expertise is pivotal for THUNDER Vision as it seeks to
secure continued funding and approval through clearly articulated project value and

alignment with military advancements.

Project Management Excellence

Mr. Sullivan’s project management prowess is evidenced by his successful
leadership in numerous high-impact projects, notably the THUNDER initiative which
integrates Tactical Holographic Unified NexGen Didactic Extended Reality technology.
His methodical and results-oriented management style ensures projects stay on track,
within budget, and align with strategic objectives. His credentials are supported by a
solid foundation of certifications, including Project Management Professional (PMP)

essentials and advanced network security from Global Knowledge.

Operational Documentation and Tactical Communication

With a career spanning roles that required security clearance and direct
contributions to national security, Mr. Sullivan's expertise in operational documentation
isunmatched. He is adept at creating detailed operational documents that guide technical
teams and stakeholders, ensuring there is strategic alignment and operational efficiency.
His work has been instrumental in enhancing system functionalities and security
protocols across various military branches, reinforcing his role as a trusted leader in

defense technology innovation.



CLICK to PLAY

The I/ITSEC is the world’s largest modeling, simulation and training event and draws a global
crowd of attendees. 4Wall Entertainment coordinated with MicroHealth LLC, SIMULATIONiQ
and MARCO Federal to supply a Virtual Production solution for training in real world

environments facilitating the demonstration of an interoperable Joint Warfighter Cloud Capability
Agile Combat Environment Collaborative Augmented Visualization Engine. "JWCC ACE CAVE”
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Executive Summary

The Tactical Holographic Unified NexGen Didactic Extended Reality (THUNDER) project
stands as a revolutionary advancement in military training, crafted to address the escalating
challenges of modern warfare. Integrating cutting-edge Extended Reality (XR) technology with
Dynepic's MOTAR platform, including FASTLANE and MOTAR in a Box, THUNDER delivers a
comprehensive and adaptable training solution across all branches of the United States military.
This initiative aligns with the Department of Defense’s commitment to harnessing innovative

technologies to enhance operational readiness and elevate training efficacy.

Strategic Importance: In an era of rapid technological advancement and increasing global
tensions, the U.S. military faces urgent needs for agility and technological superiority. THUNDER
addresses these needs by providing highly realistic, scalable, and cost-efficient training solutions,

crucial for preparing military personnel for the complexities of modern combat environments.
Key Objectives:

« Enhance Interoperability: Promote seamless cooperation among the U.S. Air Force,

Space Force, Marine Corps, Army, and Navy through a unified training platform that

utilizes state-of-the-art holographic and XR simulations.

o Advanced Skill Development: Equip military personnel with superior decision-

making abilities and tactical knowledge through Al-driven scenarios that replicate intense

operational challenges.

o Optimize Training Efficiency: Leverage advanced technologies to reduce

traditional training costs and streamline resource use, significantly impacting the

military's budget and logistical operations.



Innovative Technologies:

« MOTAR in a Box: Facilitates the swift setup of immersive training environments

anywhere, providing the necessary infrastructure for comprehensive simulation-based

training.

« THUNDER Vision XR Glasses: Supports mobile, on-demand training capabilities,

allowing personnel to train in a variety of settings without geographic or temporal

limitations.

o Dynepic FASTLANE: Revolutionizes the creation of training modules, reducing

development timelines from years to weeks. This rapid deployment capability enables the

military to quickly adapt to new tactics and technologies, maintaining a strategic edge.

Impact and Results: Preliminary deployments of THUNDER have shown significant

enhancements in both engagement and effectiveness of training programs. Feedback from
trainees highlights increased satisfaction and retention of learned skills, while measures of
operational readiness reflect substantial improvement. The scalability of THUNDER allows it to
quickly evolve in response to emerging training requirements, ensuring continued relevance and

utility.

Prospects: THUNDER is poised for further expansion and integration with ongoing

advancements in XR and Al technologies. Future developments will focus on increasing its
application in joint and multinational exercises and enhancing compatibility with other cutting-

edge military systems.

Conclusion: THUNDER is more than a technological breakthrough in military training; it is

a strategic asset essential to maintaining the combat readiness and superiority of U.S. military
forces. By innovating through platforms like Dynepic's FASTLANE and MOTAR in a Box,
THUNDER sets can new standards in training efficacy, adaptability, and strategic foresight,

fundamentally transforming military preparedness for the challenges of the future.



Strategic Context

The strategic landscape in which modern U.S. military forces operate is characterized by
rapid technological advancements and increasingly complex global threats. The THUNDER
project emerges as a crucial response to these challenges, aiming to modernize training

methodologies and enhance operational readiness across all branches of the armed forces.

EVO]Vil’lg Military Needs: The nature of warfare and defense operations has

transformed significantly in the 21st century, marked by an increase in digital warfare, cyber
threats, and hybrid combat situations. Traditional training methods are increasingly inadequate
for preparing military personnel for the complexities of these modern battlefields. There is a
pressing need for training solutions that are not only technologically sophisticated but also highly
adaptable and capable of simulating the multifaceted nature of current and future combat

environments.

Technological Advancements: The rapid evolution of technology offers both

opportunities and challenges in military training. Advancements in artificial intelligence,
machine learning, and extended reality (XR) have opened new avenues for creating more
immersive and effective training environments. The THUNDER project leverages these
technologies, integrating XR platforms with the latest in simulation software to provide realistic
and engaging training scenarios. This approach is designed to improve decision-making skills
and tactical readiness, ensuring that military personnel are well-prepared for the unpredictable

dynamics of modern warfare.

Interoperability and ]oint Operations: As operations become more integrated

across service branches and with international allies, interoperability becomes essential. Joint
operations require a common platform for training where personnel from different military
branches can train together in a cohesive and synchronized manner. THUNDER addresses this

need by offering a unified training platform that enhances interoperability among the Air Force,



Space Force, Marine Corps, Army, and Navy. This not only fosters a deeper understanding and
teamwork across branches but also aligns with broader defense objectives to maintain a unified,

multi-domain force ready to operate cohesively in joint and coalition environments.

Cybersecurity and Information Warfare: In an era where cyber warfare is a

critical front for military engagements, THUNDER's integration of secure, advanced
technological solutions ensures that military personnel are equipped with the necessary skills to
protect national security interests in cyberspace. The project incorporates cybersecurity training
modules, which are crucial for defending against and responding to cyber threats and attacks,

thereby supporting the military’s broader strategy of technological and informational superiority.

Cost-Effectiveness and Resource Efficiency: Given the immense costs

associated with traditional military training—ranging from logistical expenses to the
environmental impact of large-scale exercises—there is a strategic push towards more cost-
effective and resource-efficient training methods. THUNDER’s use of virtual simulations
significantly reduces the need for physical resources, minimizes environmental impact, and
allows for scalable training solutions that can be rapidly adapted to new requirements without

additional major investments.

Summary: The THUNDER project is strategically positioned to meet the evolving demands

of modern military operations. By harnessing cutting-edge technologies and fostering a more
integrated approach to military training, THUNDER not only enhances the effectiveness and
efficiency of training programs but also ensures that U.S. military forces remain adaptable,

proficient, and ready to face the challenges of a complex global security environment.

Project Overview and Objectives

Project Overview: The Tactical Holographic Unified NexGen Didactic Extended Reality

(THUNDER) project is designed as a comprehensive training initiative that utilizes state-of-the-

art Extended Reality (XR) technology to transform military training environments across all



branches of the United States Armed Forces. By integrating advanced holographic simulations,

artificial intelligence, and interactive scenarios into a unified platform, THUNDER seeks to

provide an immersive learning experience that mirrors real-world operational challenges.

Core Objectives:

1. Enhance Tactical Proficiency and Decision-Making;:

Develop high-fidelity simulations that replicate complex operational

environments to improve tactical decision-making skills under pressure.

Use Al-driven scenarios to adapt and respond to trainee actions, providing a

dynamic training experience that enhances critical thinking and problem-solving

skills.

2. Promote Interoperability Across Services:

Establish a common training framework that enables joint exercises and
collaborative training scenarios, fostering interoperability between the Air Force,

Navy, Army, Marine Corps, and Space Force.

Support combined mission planning and execution exercises to enhance joint

operational capabilities and readiness.

3. Increase Training Efficiency and Accessibility:

Utilize MOTAR in a Box and THUNDER Vision XR Glasses to deliver training
modules that can be accessed anytime, anywhere, reducing the need for physical

presence and allowing for continuous training opportunities.

Implement scalable solutions that can be quickly adapted to new technologies and

tactics, ensuring the training remains relevant and effective.

4. Improve Cost-Effectiveness:

Reduce dependency on physical resources and infrastructure by shifting towards
virtual simulations, significantly lowering logistical costs and environmental

impact.



5.

e Enhance training throughput and quality while minimizing traditional expenses

associated with large-scale military exercises.
Support Future-Proofing of Military Training:

o Integrate emerging technologies such as Al, machine learning, and advanced
analytics to continually update and improve training scenarios based on real-

world outcomes and evolving military needs.

e DPrepare personnel for future warfare technologies and strategies by incorporating

next-generation tools and techniques into routine training.

Scope of the Project: THUNDER is designed to be comprehensive in scope,

encompassing various aspects of military training from basic combat readiness to advanced

operational tactics. The project aims to cover the following areas:

Basic Training Modules: Fundamental skills and knowledge for new recruits across

all services.

Advanced Tactical Training: Specialized courses for advanced combat tactics,

cybersecurity, and operational planning.

Leadership Development: Programs designed to enhance leadership skills and

strategic thinking among senior military personnel.

Technical Skills Training: Specialized training on new technologies, equipment

maintenance, and IT systems critical for modern warfare.

Joint and Coalition Exercises: Simulated exercises designed to improve

coordination and collaboration among U.S. forces and allied partners.



Summary: The THUNDER project represents a forward-looking approach to military

training, aligning with the strategic goals of enhancing operational effectiveness, readiness, and
interoperability among the U.S. Armed Forces. By leveraging cutting-edge technology and
innovative training methods, THUNDER aims to equip military personnel with the skills

necessary to navigate the complexities of modern and future battlefields effectively.

Technological Integration

The THUNDER project employs a suite of cutting-edge technologies that synergize to
create a sophisticated and comprehensive training environment. These technologies are pivotal
in achieving the objectives outlined in the project, ensuring military training is both effective and
efficient. The core technologies integrated into THUNDER include Extended Reality (XR),
Dynepic’'s MOTAR platform, including MOTAR in a Box, and the THUNDER Vision XR Glasses.

Extended Reality (XR) Extended Reality encompasses virtual reality (VR), augmented
reality (AR), and mixed reality (MR), providing an immersive training experience that replicates

real-world scenarios with high fidelity.

o Role: XR serves as the foundational technology in THUNDER, creating detailed and

interactive environments where personnel can engage in simulations that closely mimic

operational settings without the risks associated with physical training exercises.
« Benefits:

o Enhanced Realism: Allows trainees to experience highly realistic scenarios,

improving their situational awareness and decision-making skills under pressure.

e Safety: Provides a safe environment to practice hazardous procedures and engage

in combat simulations without physical risks.



Integration of Streaming Capabilities

Expand MOTAR’s Capability: Dynepic's recent enhancement under the AFWERX

Phase II SBIR contract, focusing on the MOTAR platform, enables robust streaming capabilities
designed to meet the dynamic needs of the Department of the Air Force. This $1.25M initiative
emphasizes adaptability, allowing for seamless online and offline training across various devices,

crucial for the Just In Time Multi-Mission Airmen/Warfighters (JITMMA/W) program.

« Enhanced Streaming for Training Flexibility: The MOTAR platform now

supports streaming training content, including hyper-realistic Meta Human Digital
Training Avatars, directly from MOTAR-In-A-Box (MIAB). This capability is essential for
providing immersive training experiences that can be accessed anytime, anywhere,
supporting airmen in training at 'The Edge'—a state where they are ready to operate

under any circumstances.

TURNING REAL PEOPLETO
VIRTUAL ACTORS

L Il BLAS TAULCH |
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Incorporating Hyper-Realistic Avatars Using Advanced

Technologies:

To further enhance the realism and effectiveness of training modules, the integration of Meta
Human Digital Training Avatars will be programmed using TensorFlow. These avatars are
designed to behave and interact in ways that mimic real human responses, providing an

unparalleled level of realism in training scenarios.

o Programming Avatars with TensorFlow: Utilizing TensorFlow, an open-source

machine learning framework, these avatars can be programmed to perform complex

tasks, react to user actions, and simulate real-world interactions. Learn more about

TensorFlow and its applications in AL

o Creating Realistic Models with 3D Scanning: The avatars are developed using

state-of-the-art 3D human scanning technology, which captures the minute details of an
actual human form, providing a base for creating highly accurate digital doubles. This
technology captures thousands of data points to create detailed 3D models that can be

animated and controlled via TensorFlow.

Creating MetaHumans: A Step-by-Step Guide

MetaHuman Creator offers a sophisticated platform for creating ultra-realistic digital humans.
This guide simplifies the process of transforming a scanned face into a fully animated
MetaHuman model using a variety of tools and software, including Unreal Engine by Epic

Games. UE-5 EPIC GAMES LOGIN

Preparing Your Scan

e Capture a Face: Use an app like Meta 3D Scanner to capture your face. This involves
taking around 30-100 photos from various angles around your head. Ensure even

lighting and a neutral facial expression to achieve the best results.

o Import to Software: Import these scans into 3D modeling software such as Maya or
Blender. Adjustments may be needed to correct orientation and scale to ensure the

model imports correctly into Unreal Engine later on.


https://www.tensorflow.org/
https://www.tensorflow.org/
https://www.unrealengine.com/en-US/auth?state=https://www.unrealengine.com/en-US/metahuman-creator-apply
https://metascan.ai/

Setting Up Your Software Environment

Download Necessary Software: Ensure you have the Epic Games Launcher and
Unreal Engine installed. You will also need to download the MetaHuman plug-in from

Unreal Engine’s marketplace.

Prepare the Model in Maya: In Maya, make sure to set your scene with the correct
units and orientation (Y-up or Z-up depending on your preference). Import your OB]
or similar file, apply textures, and make any necessary adjustments to the mesh and

texture coordinates.

Importing and Configuring in Unreal Engine

Launch Unreal Engine: Create a new project and import your 3D model.

Activate MetaHuman Plugin: Activate the installed MetaHuman plug-in and restart

Unreal Engine to apply the changes.

Import Your Scan: Import your prepared scan into the engine, ensuring the mesh and

textures align correctly.

Creating the MetaHuman

Adjust the MetaHuman Settings: Utilize the MetaHuman identity plug-in to adjust
settings and fine-tune your model’s appearance. This includes aligning facial features,

setting skin tone, and choosing hairstyles.

Animation and Motion: Test the range of motion and facial expressions to ensure the

digital human moves and reacts in a realistic manner.

Final Adjustments and Export

Refine Your Model: Make final adjustments to the model’s appearance, ensuring it

matches your vision. This can include editing hair, skin, and clothing options.

Export and Use: Once satisfied, export your MetaHuman for use in various

applications, from video games to films.



Continuous Learning and Experimentation

o Explore Further: Continue exploring different settings and features within
MetaHuman Creator and Unreal Engine. Each project can provide new insights and

opportunities to refine your skills.

Update Training Content and Delivery: with these advancements, training

modules can be revised to leverage the full capabilities of the streaming and offline
functionalities of the updated MOTAR platform. This includes dynamically delivered content
that adapts to the learning pace and style of individual airmen, ensuring effective and

personalized training experiences.

Dynamic Content Delivery: The ability to stream augmented and virtual reality

applications, including those involving Meta Human Avatars, transforms how training is
delivered. It allows airmen to engage with realistic scenarios that enhance their situational

awareness and decision-making skills in a controlled, replicable environment.

)
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Advanced 3D Human Scanning Technologies: Several technologies are suitable

for creating detailed 3D models of humans. Structured light scanning, for instance, is
particularly effective for capturing fine details of the human face and body by projecting
a light pattern onto the subject and capturing the distortions with a camera. This
technology is praised for its speed and accuracy, making it a good choice for creating

lifelike avatars (Digital Reality Lab, 2024).

Programming Avatars with TensorFlow: TensorFlow, a robust machine learning

framework, can be used to animate these avatars and imbue them with realistic behaviors
based on Al algorithms. This allows the avatars to respond in varied and complex ways
to user interactions within training modules, enhancing the realism of military

simulations.

Using 3D Scanning for Model Creation: 3D scanning technologies such as

photogrammetry and laser scanning are also integral to capturing real human figures and
translating them into digital models. Photogrammetry uses multiple photographs taken
from different angles to create a detailed 3D model, offering a cost-effective and accurate
method of model creation. Laser scanning, on the other hand, provides exceptional detail

and is particularly effective for high-quality models of the human body (Artec 3D, 2024).

These technologies together provide a foundation for creating training content that is not
only technically advanced but also highly scalable and adaptable to various training
scenarios. Integrating these capabilities into the THUNDER project will allow for
dynamic content delivery where training scenarios are realistic and responsive to the

trainees' actions, thus significantly enhancing training effectiveness.
For more detailed information on these technologies, you can visit these resources:

o Digital Reality Lab on 3D Human Scanning

o Artec 3D on the principles of 3D scanning



https://www.digitalrealitylab.com/blog/best-technology-for-3d-human-scanning
https://www.artec3d.com/

Incorporating these advancements into the THUNDER project not only ensures the
training remains cutting-edge but also significantly enhances the preparedness and

adaptability of the airmen.

MOTAR Platform: MOTAR (Military Operations and Training Augmented Reality) by

Dynepic provides a scalable and secure platform that supports the development and deployment

of XR applications specifically designed for military use.

o Role: MOTAR facilitates the integration of various training modules and data analytics

within THUNDER, ensuring that the training content is accessible, manageable, and

continuously updated based on trainee performance and emerging needs.
« Benefits:

e Scalability: Enables rapid scaling of training operations to accommodate more

users and more complex scenarios without significant increases in cost.

e Interoperability: Ensures that different training systems and technologies work
seamlessly together, promoting joint training initiatives across multiple branches
of the military.

MOTAR in a Box: MOTAR in a Box is a portable, all-in-one hardware solution that brings
the MOTAR platform to any location, making advanced training capabilities accessible even in

remote or temporary setups.

o Role: It simplifies the logistical challenges associated with deploying advanced training

technologies by providing a plug-and-play solution that can be easily set up anywhere.
« Benefits:

e Portability: Offers flexibility in training deployment, allowing forces to train in a

variety of locations, from established bases to austere environments.



o Immediate Setup: Reduces setup time and complexity, enabling rapid establishment

of training programs in field conditions.

THUNDER Vision XR Glasses: These specialized XR glasses are designed for

“Anytime and Anywhere” use, providing an immersive visual experience that enhances the

effectiveness of virtual training scenarios.

o Role: THUNDER Vision XR Glasses deliver portable, on-demand XR training

capabilities, allowing individual service members to engage in training exercises at their

convenience without the need for large, fixed simulation facilities.
« Benefits:

e Mobility: Enhances the ability of military personnel to train while on the move,

ensuring continuous training compatibility and readiness.

e Customization: Supports personalized training experiences, which can be tailored

to meet the specific learning objectives or operational roles of individual trainees.

Summary: The integration of these technologies within the THUNDER project not only

elevates the quality and effectiveness of military training but also ensures that U.S. Armed Forces
remain at the forefront of technological adoption. By leveraging XR, MOTAR, and innovative
hardware solutions like MOTAR in a Box and THUNDER Vision XR Glasses, THUNDER can be
positioned to meet the dynamic and complex training needs of today’s military, preparing

personnel for the challenges of modern warfare and beyond.

Implementation Strategy

The deployment of the THUNDER project involves a systematic and phased approach to
ensure seamless integration of the advanced technologies into existing military training

frameworks. This strategy includes pilot testing, full-scale rollouts, continuous evaluation, and



operational implementation. Each phase is designed to validate the effectiveness of the

technology and ensure that it meets the rigorous demands of military training.

Pilot Testing;:

Objective: To evaluate the functionality and effectiveness of THUNDER technologies in

a controlled environment.

Process: Select specific military units to participate in initial pilot programs. These units

will use XR simulations, MOTAR in a Box, and THUNDER Vision XR Glasses in a series

of predefined scenarios to test system capabilities and gather initial feedback.

Outcome Evaluation: Assess user engagement, technology integration, training

effectiveness, and identify any operational challenges or technical issues.

Training Rollouts:

Objective: To expand the program to a broader audience based on successful pilot

outcomes.

Process: Gradually introduce the THUNDER technologies across different branches and

units. This will involve training the trainers, setting up necessary infrastructure, and

ensuring all systems are operational.

Support Structure: Develop comprehensive support mechanisms, including

technical help desks and quick response teams, to address any issues as training scales
up.
Documentation and Resources: Provide extensive documentation, best practices,

and learning resources to assist instructors and trainees in leveraging the full capabilities

of the THUNDER technologies.



Operational Implementation:

Objective: To integrate THUNDER technologies into regular training schedules across

all applicable military branches.

Process: Implement the technologies as standard training tools in the regular training

curriculum. Ensure all new recruits and existing personnel undergo training sessions

using THUNDER to maintain readiness and proficiency.

Integration with Live Exercises: Coordinate with live training exercises to

incorporate THUNDER technologies, allowing for simultaneous virtual and physical

training that enhances operational readiness.

Continuous Evaluation and Adaptation:

Objective: To continuously improve and adapt the THUNDER technologies based on

feedback and changing military needs.

Process: Establish ongoing review processes involving feedback from trainers and

trainees. Use data analytics provided by the MOTAR platform to evaluate performance

and learning outcomes.

Updates and Upgrades: Regularly update the software and hardware components

of the THUNDER technologies to address emerging threats, incorporate new tactics, and

improve user experience.

Future Expansions and Technological Advancements:

Objective: To ensure THUNDER remains at the cutting edge of military training

technology.

Process: Monitor advancements in XR, Al, and other relevant technologies to evaluate

their potential integration into the THUNDER framework.



o Collaboration with Tech Developers: Maintain close collaboration with

technology developers, including startups and established companies, to explore

innovations that can enhance the THUNDER project.

Summary: The implementation strategy for the THUNDER project is designed to be both

rigorous and flexible, allowing for adjustments based on real-world feedback and evolving
military requirements. By following this structured approach, the THUNDER project aims to
effectively prepare military personnel for the complexities of modern warfare, ensuring they are
equipped with the knowledge and skills necessary to operate successfully in diverse and

challenging environments.

Future Prospects:

1. Integration of Emerging Technologies:

« Next-Generation Developments: The THUNDER project is designed to be

forward-compatible with emerging technologies. Future integration could include
advancements in virtual and augmented reality, Al, and machine learning, which

would continually enhance training realism and effectiveness.

o Customizable and Expandable Modules: As new threats emerge and

warfare tactics evolve, THUNDER modules can be quickly adapted or expanded,

allowing the Armed Forces to remain agile and responsive.

2. Expansion to Joint and Coalition Operations:

o Multinational Training Exercises: THUNDER's scalable and flexible

platform is ideal for joint training exercises with international allies, promoting

interoperability and strengthening coalition capabilities.



« Standardized Training Protocols: Adoption of THUNDER across

multinational platforms can lead to standardized training protocols, enhancing the

operational cohesion in international missions.

3. Research and Development Opportunities:

o Data Analytics and Feedback Loops: The continuous data collection

from training sessions provides valuable insights into effectiveness and areas for
improvement, driving research and development for better training

methodologies and technologies.

o Academic and Commercial Partnerships: Collaborations with

universities and industry leaders in technology can foster innovation and provide

access to cutting-edge research and development resources.

Summary: The THUNDER project represents a transformative shift in military training, with

significant implications for operational readiness, training efficiency, and strategic adaptability.
By leveraging advanced technologies and innovative training methodologies, THUNDER not
only enhances the preparedness of individual service members but also ensures that the military
is better equipped to face the challenges of the future. As the project evolves, it will continue to
set new standards for military training, ultimately contributing to a more capable, resilient, and

technologically advanced armed forces.

Challenges and Solutions

The deployment and ongoing development of the THUNDER project, while promising
significant advancements in military training, also present several challenges. Addressing these
challenges effectively is crucial to maximizing the project's impact and ensuring its long-term

success.



Challenge 1: Technological Integration and Compatibility

Problem: Integrating new technologies like XR and AI with existing military systems

can lead to compatibility issues, potentially hindering seamless operation and user

experience.

Solution: Establish dedicated technical teams to work on integration, focusing on

developing modular interfaces and standardized protocols that ensure compatibility with
existing and future military systems. Regular testing and iterative updates can help to

smooth out integration challenges over time.

Challenge 2: User Acceptance and Adaptation

Problem: Resistance to adopting new technologies can be significant, particularly in

institutions with long-standing traditions and routines like the military.

Solution: Implement comprehensive training programs for instructors and users that

highlight the benefits and necessity of the new systems. Early involvement of end-users
in the design and testing phases can help tailor the system to meet their needs and

preferences, increasing acceptance.

Challenge 3: Security and Data Privacy

Problem: The use of advanced digital technologies raises concerns about data security

and the privacy of sensitive military information.

Solution: Develop robust cybersecurity measures tailored to the specific needs of the

THUNDER project. This includes encryption, secure data storage and transmission
protocols, and regular security audits. Collaboration with cybersecurity experts and

agencies will ensure that the system adheres to the highest security standards.

Challenge 4: Scalability and Resource Allocation

Problem: Scaling the THUNDER project to accommodate the vast size and scope of the

U.S. military can strain resources, including hardware, software, and personnel.



o Solution: Plan for phased deployment and scale incrementally based on feedback and

resource availability. Use cloud-based solutions where possible to reduce physical
infrastructure needs. Additionally, adopt a train-the-trainer approach to efficiently

expand training capabilities.
Challenge 5: Continuous Technology Update and Maintenance

o Problem:Keeping the training system up-to-date with the latest technology and content

can be challenging, especially as the pace of technological advancement accelerates.

« Solution: Establish ongoing partnerships with technology providers and academia to

stay ahead of technological developments. Set up a dedicated development and update

team within the project to focus on continuous improvement of the training system.

Challenge 6: Measuring Effectiveness and ROI

o Problem: Demonstrating the effectiveness and return on investment (ROI) of the

THUNDER project is critical for continued funding and support but can be difficult to

quantify.

o Solution: Develop clear metrics for success early in the project, including operational

readiness, training efficiency, and user satisfaction. Implement a robust analytics
framework to continuously measure these metrics and provide data-driven insights into

the project's impact.

Summary: Addressing these challenges requires a proactive and strategic approach, with a

focus on flexibility, security, and user engagement. By anticipating potential obstacles and
planning solutions in advance, the THUNDER project can ensure smooth implementation and
long-term success, ultimately transforming military training to meet the demands of modern

warfare effectively.



Conclusion

The Tactical Holographic Unified NexGen Didactic Extended Reality (THUNDER) project
represents a pivotal advancement in military training, harnessing the power of Extended Reality
(XR) and other cutting-edge technologies to prepare U.S. Armed Forces for the complexities of
modern and future combat. By integrating immersive simulations, Al-driven scenarios, and
scalable training platforms, THUNDER sets a new standard in operational readiness, tactical
proficiency, and strategic flexibility. The THUNDER project is more than just a technological
initiative; it is a strategic asset that embodies the commitment of the U.S. military to remain
adaptable, efficient, and prepared in an increasingly complex world. By investing in THUNDER,
the U.S. Armed Forces not only enhance their training capabilities but also affirm their readiness
to protect national and global security interests. The success of this project will serve as a
benchmark for future training initiatives, potentially influencing broader defense strategies and

fostering a new era of military excellence.

Project Value: THUNDER dramatically enhances the effectiveness of military training,

providing immersive, interactive experiences that replicate real-world challenges within a
controlled, risk-free environment. This not only improves decision-making and tactical skills but
also ensures that all service members—regardless of location—receive consistent, high-quality
training tailored to their specific needs. The incorporation of MOTAR in a Box and THUNDER
Vision XR Glasses facilitates anytime, anywhere training capabilities, further extending the

project’s reach and impact.

Strategic Importance: In an era defined by rapid technological changes and increasing

global security challenges, THUNDER provides the U.S. military with a crucial advantage. It
allows for rapid adaptation to new threats and technologies, ensuring that military personnel are
not only prepared for today’s challenges but are also equipped to face future scenarios.
Additionally, the project’s focus on interoperability fosters greater cohesion and collaboration

among the different branches of the military, enhancing joint operational capabilities.



Operational Readiness: By reducing the time and resources required to train and

deploy combat-ready forces, THUNDER significantly boosts the operational readiness of the U.S.
military. It enables a more agile response in fluid combat environments and enhances the overall
effectiveness of military operations, ensuring that the U.S. maintains its strategic superiority

globally.

References

Extended Reality (XR) Development:

e Unity Technologies: Offers comprehensive tools for XR development, ideal for
creating immersive training applications. Unity XR Development GITHUB

e Unreal Engine by Epic Games: Known for its powerful rendering capabilities,
particularly useful for creating realistic interactive environments. Unreal Engine

Al and Machine Learning:

e TensorFlow: An open-source platform for machine learning, providing flexible
and comprehensive tools that can be used to program training avatars and

simulate complex scenarios. TensorFlow Official
e IBM Watson: Known for its Al capabilities in understanding and analyzing data,
which can be applied to developing smart training modules. IBM Watson
3D Scanning Technologies:

e Artec 3D: Offers advanced 3D scanning solutions, which are crucial for creating
high-fidelity models for training simulations. Artec 3D

o Digital Reality Lab: Provides insights into different 3D scanning technologies
suitable for creating detailed human avatars. Digital Reality Lab

Project Management and Collaboration Tools:

e Atlassian Jira: A tool for project management, useful for tracking development
progress and managing tasks within large tech projects like THUNDER. Jira
Software

e Microsoft Teams: Facilitates collaboration and communication across project
teams, especially useful in a distributed development environment. Microsoft

Teams


https://github.com/Unity-Technologies/XR-Interaction-Toolkit-Examples
https://www.unrealengine.com/en-US/auth?state=https://www.unrealengine.com/en-US/metahuman-creator-apply
https://www.tensorflow.org/
https://www.artec3d.com/
https://www.digitalrealitylab.com/blog/best-technology-for-3d-human-scanning
https://www.microsoft.com/en-us/microsoft-teams/group-chat-software
https://www.microsoft.com/en-us/microsoft-teams/group-chat-software

Cybersecurity for XR Platforms:

e Norton Security: Offers solutions to secure software applications and protect data
integrity in complex systems. Norton Security Solutions

Sustainable Design and Green Technologies:

¢ U.S. Green Building Council (USGBC): Provides resources and standards for
sustainable building, which can be insightful for integrating eco-friendly practices
in project infrastructure. USGBC

These resources will provide additional depth to your document, offering a richer perspective on
the technologies and methodologies employed in the THUNDER Vision Project. They also serve

Collaborative Partners and Technological Integration

Our THUNDER Vision Project integrates advanced technologies and collaborates with leading
industry partners to ensure the highest standards in military training efficacy and technological
advancement. Here are our key partners:

e Dynepic: A leader in digital transformation solutions for training applications, Dynepic
provides the MOTAR platform which is instrumental in streamlining the development
and deployment of our training modules.

e NVIDIA: With their cutting-edge graphics and Al technologies, NVIDIA enhances our
simulations' realism, providing critical GPU resources that drive our extended reality
applications.

e DBrainstorm: Specializes in real-time interactive 3D graphics and virtual set solutions,
Brainstorm aids in creating immersive environments that are crucial for effective training
simulations.

e 4Wall Entertainment: This company provides lighting and video technologies that

support our project’s visual needs, ensuring high-quality production values in our

training environments.

e Epic Games: The creators of Unreal Engine, Epic Games supplies us with powerful tools
for building immersive and interactive 3D experiences that are central to the THUNDER
Vision Project.

e USAF Air Education and Training Command (AETC): As the primary training and

education organization for the U.S. Air Force, AETC ensures that our project aligns with
the operational standards and educational goals of the Air Force, fostering an
environment of continuous learning and improvement.


https://www.usgbc.org/
https://www.dynepic.com/
https://www.nvidia.com/
http://www.brainstorm3d.com/
https://www.4wall.com/
https://www.epicgames.com/site/en-US/home
https://www.aetc.af.mil/
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