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PROJECT OVERVIEW

Goal: Optimize Soldier performance and enhance lethality (shoot/move/decide/navigate) with 
scientifically-grounded human-centered AR that minimizes distraction, cognitive burden, and 
computational/network load.

Impact: Enhanced Soldier AR systems that improve tactical decision making via timely, well-
formed, physiologically-driven, and usable information displays.

SUMMARY

Soldier Optimized AR
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HUMAN-CENTERED AUGMENTED REALITY

Done right, AR offers transformative capabilities Done wrong, AR can harm human performance 
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GOAL: Realize AR displays that enhance lethality & maximize human performance

Inform System Requirements Monitor User Attention & Status Enhance User Experience

• Maximally Effective Level of Detail 
Experimentation (MELOD-E)

• AiTR for Optimal Decision Making

• Evaluating Simulated AR Cueing in VR

• Novel Eye Tracking Metrics for Soldier 
Performance and AR Evaluation

 Improving Cognition During Ambulatory AR

• Gaze-Enhanced AR (GEAR)

• Cog Processing Capacity Assessment for AR

• Multimodal AR Interface Control
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HUMAN-CENTERED AUGMENTED REALITY

Done right, AR offers transformative capabilities Done wrong, AR can harm human performance 
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GOAL: Realize AR displays that enhance lethality & maximize human performance

Inform System Requirements Monitor User Attention & Status Enhance User Experience

Maximally Effective Level of Detail 
Experimentation (MELOD-E)
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• Soldier-borne capabilities should:
– Be compact
– Be light
– Minimize power consumption

• STE capabilities should be optimized too
– Photogrammetry-based terrain datasets for mission planning 

are large and require compute/power/bandwidth to process, 
visualize, and transmit.

Can we optimize 3D terrain data and maintain Soldier 
performance?

– MASTR-E research says, “Yes.”
– Maximally effective 3D terrains can be more rapidly captured, 

delivered, and used by Soldiers, reducing cost and time.

BLUF: MAXIMALLY EFFECTIVE LEVEL OF DETAIL EXPERIMENTATION (MELOD-E)

“[In the future] we realize
we’re going to be bandwidth constricted.”

- GEN Murray (Commander, AFC)

“We can’t build architectures that are relying upon 
huge pipes and just massive bandwidth to make it work.”
- Dr. Bruce Jette (Assistant Secretary of the Army for 

Acquisition, Logistics, and Technology)

Collection

Processing

Storage

Distribution

Application

https://www.ausa.org/news/project-convergence-armys-answer-mdo-training
https://nationalsecuritymedia.gwu.edu/2020/05/29/general-john-m-murray-commander-us-
army-futures-command-dr-bruce-d-jette-assistant-secretary-of-the-army-acquisition-
logistics-technology/
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• A component research project of the Measuring and Advancing Soldier Tactical Readiness and 
Effectiveness (MASTR-E) program led by DEVCOM Soldier Center
– Work Package: BB9 - Soldier Optimized Augmented Reality for Enhanced Tactical Decision Making

• Goal: Deliver user-centered graphical requirements that optimally support Soldier performance 
in STEs. 

• Endstate: Through data-driven laboratory cost/benefit analyses MELOD-E research will enable:

MAXIMALLY EFFECTIVE LEVEL OF DETAIL EXPERIMENTATION

Faster UAV data collects
and reduced cost

Faster processing and
uploads of terrain datasets

Reduced bandwidth/compute
and better user experience
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GRAPHICAL LEVEL OF DETAIL (LOD)

Low Detail
Small Files (MBs)
Fast Transmission

Fast Compute

High Detail
Large Files (GBs)
Slow Transmission

Slow Compute

Graphical Level of Detail (LOD)

Lowest Detail Highest Detail
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TASK PROCEDURE
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Our findings demonstrate L18 optimally supports
self localization and orienting with 3D OWT interfaces

INFORMING STE REQUIREMENTS WITH HUMAN PERFORMANCE DATA

Localization Performance
(Where am I?)

Orienting Performance
(Where do I go next?)
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Compared to the highest LOD, the optimal LOD (L18) reduces file size footprint by 85% and 
transfers nearly 7x faster over the network while enabling equivalent human performance.
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* Muscatatuck OWT model downloaded over 7.2 Mbit/s 3G

INFORMING STE REQUIREMENTS WITH HUMAN PERFORMANCE DATA
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EXAMPLE: YPG COLLECT SUPPORTING PROJECT CONVERGENCE

YPG Collect Statistics, Full Resolution vs. 50% Downsample

Area:1.43 km2

# of images: 356
Image Resolution: 7cm
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EXAMPLE: YPG COLLECT SUPPORTING PROJECT CONVERGENCE

Full Res 50% DS
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YPG Collect Statistics, Full Resolution vs. 50% Downsample

Area:1.43 km2

# of images: 356
Image Resolution: 7cm



APPROVED FOR PUBLIC RELEASE

APPROVED FOR PUBLIC RELEASE

13

EXAMPLE: YPG COLLECT SUPPORTING PROJECT CONVERGENCE

Full Resolution, Total File Size = 545MB
L18 Pictured

50% downsampled, Total File Size = 238MB
L19 Pictured
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Collection
- Flight Time…
- Flight Altitude

Processing
- Run Time
- Hardware

Storage
- Cost per unit…….
- Cloud vs. physical

Distribution
- Network bandwidth
- Transmission time..

Application
- End-user device 

capabilities…..
- Software……….
Optimization….

• Reduce flight time
• Increase flight altitude
• Reduce # collected images

• Reduce processing time
• Reduced compute needed

• Reduced storage needs
• Reduced cost

• Reduced bandwidth needs
• Faster OTA delivery

• Lower-end devices supported
• Reduced software optimization needs
• Smoother interactive framerate

IMPACT
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PATH FORWARD

• Planned MASTR-E Efforts (FY21-22)
– FY21: Investigate and report on orienting in natural OWT 

datasets (NTC, Ft. Irwin)
• 4x size of Muscatatuck
• Fewer visual cues, landmarks
• Is L18 still optimal?

– FY21: Develop route planning experiment for dense urban 
environments

– FY22: Investigate and report on route planning effort
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