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A Review of 20 Improvements to the
Integrated Visual Augmentation System

Twenty Patented Technologies to achieve
soldier acceptance, increased lethality,
improved mobility, enhanced situational
awareness & superior military strategy

TPMU’s first 20 improvements to IVAS Patent Number: Short Description (Key Benefit)
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. 655: Multi-user eye tracking (where Soldiers in squad are looking)
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“051: Headset based visual alert system (rapid targeting)
“534: Viewing angle dataset (re-navigation for IEDs)

“538: Eye tracking checklist (comprehensive search)

“065: Headset segmentation (“what” fellow Soldier is looking at)
“1731: Pseudo-GPS for IVAS (localizing Soldiers in building)

*485: 3D object map for IVAS (hazard tracking in building)

9. ‘546: GPS-based image enhancement (multi-Soldier targeting)
10. ‘989: Prioritized rendering (seeing through walls in building)

11. ‘095: Tandem rendering to reduce lag (Soldier nausea)

12, ‘297: Al applied to Soldier data (predict Soldier’s behavior)

13. ‘891: Preemptive rendering to reduce lag (Soldier nausea)
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/] g ] 15. ‘390: Segmentation for hidden objects (target characterization)

‘800 ‘948 16. ‘130: Al-predicting future location of target (precision munition)
17. “124: Correcting overlap rendering error (Soldier nausea)

/E | N P re S SWi re . C o m/ - T h e | n teg ra te d 18. ‘7731: Correcting left / right eye rendering error (Soldier nausea)

19. ‘696: Temporospatial localization (model enemy force movement)
20. “800: Al localized image processing of object features (targeting)
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to help achieve these milestones. This

purpose of this publication is to review

TPMI's first 20 patented improvements to the IVAS with 5 sections including: (1) usability / soldier
acceptance; (2) increased lethality; (3) improved mobility; (4) enhanced situational awareness;
and, (5) superior military strategy.

Section #1 Usability / Soldier Acceptance: The IVAS has faced some significant challenges relating
to usability and Soldier acceptance including inability to operate in daylight and Soldier side
effects. Fortunately, TPMI has solutions.

A major problem is the inability to use the IVAS in the daylight. An 3 August 2023
BreakingDefense.com article stated, "And with no ready solution in sight, it is uncertain when —
or if — soldiers will be able to effectively use IVAS to train like they fight outdoors, or even inside
buildings with doors and windows." TPMI's 100 patented technical solution to this problem
places a LIDAR system onto the IVAS. Not only will this enhancement make the IVAS fully
operational in bright daylight, but it will also achieve precision 3D spatial mapping (e.g., objects
in the scene are more precisely characterized) improving situational awareness.

Another major problem is the well documented negative side effects that Soldiers have
experienced while wearing the IVAS including motion sickness, disorientation, dizziness and
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technique eliminates overlap errors

and provides seamlessly integration of

the virtual world with the real world by filtering portions of virtual objects when line of sight is
lost. Additionally, TPMI's '7731 patented technology can correct for left eye - right eye rendering
errors, another source of disorientation, by providing two unique volumes for rendering (one for
the left eye and one for the right eye). These technologies enable seamless integration of the
virtual world and real world.

Section #2 Achieving increased lethality via advanced targeting: A 28 July 2023 DefensePost.com
article stated, "Soldiers reportedly hit fewer targets and engaged more slowly when they wore
the IVAS 1.0." While early IVAS versions have not improved targeting, the addition of TPMI
technologies into the IVAS would have huge potential for improving targeting.

To be useful, the IVAS must help the Soldier more rapidly identification the target and more
accurately characterize the target. TPMI's patented '051 technology couples a visual alert system
with a localized high resolution zone in the heads up display's field of view. This technology
integrates automatic target recognition (ATR) into the display of the IVAS in a way that is useful to
the Soldier, enabling ATR technology to be better converted to small unit lethality and
survivability.

Another scenario wherein TPMI technology can help is in detecting a camouflaged enemy. TPMI's
'800 patented Artificial Intelligence technology performs localized image processing on target
(e.g., a sniper in the trees) to improve visualization of the target features, which has potential to



increase small unit lethality.

Another similar scenario is the difficulty in defining the boundaries of a camouflaged object (e.g.,
an armored vehicle in the forest). TPMI's '390 patented segmentation algorithm would enable
imagery obtained from multiple IVAS units from multiple angles to better define the boundary of
camouflaged objects to improve object characterization, which is critical for mission planning
and targeting.

During a reconnaissance mission, it is critical for a Soldier to be able to characterize an unknown
structure rapidly and accurately. TPMI's '948 patented technology uses artificial intelligence as an
intermediary to rapidly transfer IVAS-based imagery to the precise imaging expert who is best
qualified to characterize the unknown structure. This rapid characterization improves decision
making and targeting.

Finally, in close combat scenarios, when a first Soldier identifies a spot of concern, a challenge is
alerting a second Soldier of that precise spot. TPMI's '546 patent provides a novel GPS-
coordinate based image enhancement to be displayed on other IVAS units, which has potential
to increase small unit lethality via rapid targeting.

Section #3 Achieving improved mobility via squad coordination: Whatever it be urban or rural
warfare, the importance of coordinating efforts cannot be overstated. TPMI's technology
platform has the potential to significantly improve squad coordination.

When Soldiers are spread out in an uncharted building, coordinating movements amongst
Soldiers in a squad is highly challenging. In a 21 July 2023 article, TPMI discussed a novel drone
system to place a pseudo-GPS system on the outside of a building and discussed an upgrade to
the IVAS headsets to include specialized transceiver technology (TPMI's '1731 patent). This
enhanced system would enable a real-time 3D map of Soldier positions within any uncharted
building thereby enabling squad coordination even when there is no line of sight for tactical
hand signaling. The pseudo-GPS system would also be able to display virtual objects, even if they
are hidden behind real objects, which is critical for training missions.

In an active firefight in a forest, coordinating targeting is challenging. A lack of coordinated
targeting between multiple soldiers (e.g., 3 soldiers shooting at same target) could yield leave
another target unattended to. Firepower must be coordinated. TPMI's '065 patent enables
knowledge of not just ‘where’ a Soldier is looking, but ‘what’ the Soldier is looking at by
correlating real-time segmented headset-sensor data to eye tracking metrics. Additionally, TPMI's
'655 patent utilizes a novel multi-user eye tracking system for coordinated targeting, so each
Soldier knows his target and can see what his squad mates are targeting. Coordinated targeting
will improve squad mobility, lethality and survivability.

Section #4 Improving Situational Awareness: A Soldier faces all kinds of physical and mental
challenges which can hinder a Soldier's ability to maintain situational awareness. TPMI's



technology platform enables a number of opportunities to improve situational awareness.

In urban warfare, entering into an uncharted building is fraught with challenge and risk. If the
IVAS system is upgraded with TPMI's pseudo-GPS system and '485 patented technology, a 3D
hazard map (e.g., weapons, booby traps, enemy forces) can be generated in near real-time for
any uncharted building. This technology would enable enhanced situational awareness because
Soldiers could be alerted to critical hazards before the hazards are encountered. Moreover,
using TPMI's '989 patented prioritized rendering technology, hazards could be displayed to the
Soldier in a clean, understandable fashion without causing information overload. Moreover,
Soldiers would be able to see virtual object of hazards through walls or doors before they
encounter the hazards.

For Soldiers on a reconnaissance mission through a mountainous region, performing a
continuous survey of the surroundings is a difficult, but critical task. TPMI's '538 patent provides
a novel headset-based eye tracking checklist enabling targeting metrics to aid the Soldier in
achieving a comprehensive search. Another difficult task during reconnaissance is re-navigation
to a previous suspicious target (e.g., a previously identified IED). TPMI's '534 patent novel dataset
system comprising viewing angles linked to GPS coordinates is a critical advancement in re-
navigation because its enables replay of previously searched viewing angles to enable increased
efficiency and safety of EOD teams.

Improvement #5 Superior Military Strategy: The IVAS has potential, not just as a tool to assist the
Soldier in conducting operations, but also as a data collection device to use in Artificial
Intelligence algorithms, which could ultimately prove useful in military strategy.

For a dismounted squad moving through a village, a set of IVAS systems could collect a
normative database on the hundreds or thousands village activities. TPMI's '696 patented Al
technology could leverage this data to better understand force movements, localize where a
target has moved over time and possibly even predict where a target will move within the village.

In addition to predicting movements of dismounted targets, TPMI's 130 patented technology
could leverage IVAS data to model complex modular enemy craft (e.g., drones) to predict where a
vulnerable spot on the drone will be at a future time point (i.e., the time point of arrival of the
munition). By using this location of where to strike the target, increased lethality with lower
munitions could be achieved.

Finally, the holy grail in warfare is to predict a Soldier's behavior in battle. An Al algorithm trained
on the dataset in TPMI's '297 could be the closest we come to this. The '297 patent comprises
novel data related to the Soldier including head position and orientation enabling the Al to learn
how the Soldier reacts to external stimuli. Clearly, if behavior prediction is achievable, these
predictions could be used against the enemy.



If the IVAS is upgraded with TPMI's technology platform, it will achieve usability in outdoor
environments and achieve Soldier acceptance by eliminating the side effects of nausea and
dizziness. It will increase lethality targeting through "visual augmentation" of the target. It will
improve squad coordination and mobility through precision localization of squad members. It
will improve situational awareness via advanced 3D rendering and by visual aids to help Soldiers
perform a comprehensive search. Finally, Artificial Intelligence applied to TPMI's novel datasets
could help predict object movement within a village, targeting of drones and possibly even
Soldiers behavior in warfare.

TPMI aims to work with PEO Soldier to enhance the IVAS system by integrating these
technologies into the IVAS system to make the program a major success.
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