Evaluating the
“Prevention of Fatality”
as a
Force Protection Requirement



Problem Statement

~ Mcoted

Legacy methodologies for determining
fatality, especially with respect to shock
and acceleration insults, are insufficient.
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Engage the T&E community concerning the
Issues surrounding the evaluation of Fatality In
ballistic survivability and Live Fire Test and
Evaluation (LFT&E) and present the current
MCOTEA approach to evaluate this requirement.




f Historical Backaround

« “...Prevention of Fatality....” emerged as a KPP in
2006.

* Legacy Evaluation Framework was inadequate:
— Did not directly address “Fatality”:

* Previously Force Protection was only an Incapacitation Based Eval
« The Effect of Multiple injuries was not considered
» Shock and Acceleration injury mechanisms were not prevalent in the
past
— Validity of “Prevent Fatality” vs. “Incapacitation”
» Users wanted to know if a Platform “Prevented Fatality”
* Incapacitation was “secondary consideration”

**Solution***

Utilize the Abbreviated Injury Scale (AIS) Scores provided by ARL/SLAD as part of
the Crew Casualty Report for each event to develop a value model based
evaluation methodology that can calculate the “Unacceptable Risk to Fatality”.

Developed by MCOTEA in 2008; Implemented in 2009
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Methodology Basis:

MCOTEA Weighting of ARL Provided Abbreviated Injury Scale Scores

ARL/SLAD, trusted technical agent, calculates and publishes the AlIS scores and associated

The AIS is an anatomically-based, =

consensus-derived, global severity
scoring system that classifies each "~ Relati e Inde
injury by body region according to its i
relative importance on a 6-point :
ordinal scale. The Association for
the Advancement of Automotive
Medicine (AAAM) is the “technical

authority” for AIS
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The graphic above shows the maximal injury that can be
assessed per body region based on current ARL approved
injury criteria.
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Relative Index for each event in the Crew Casualty Report.

MCOTEA Weighting

—

a

Core injuries are considered
more severe than leg injuries
and thus core injuries are
weighted more by squaring
the assessed AlS value

Leg injuries in general are
considered not as severe
(severe bleeding can be
treated with tourniquet) and
thus are scored the actual AlS
value

Lumbar spine/pelvis, and leg
injuries can only be assessed
an AlS 0 or 2 and thus the
Relative Index (RI) is used to
score an additional point
based on the recorded
acceleration relative to the
threshold. A Rl of 100% over
the AIS 2 threshold results in

a “3” score.




Hybrid 11/111 ATD

AIS Values/Injury

Crew Locations - AIS/MAIS Scores

Qualitative
Weighting

Crew Locations - Weighted Score

10

Response Parameter Output 2 3 4 5 6 7 8 9 10 Methodology 2 3 4 5 6 7 8 9
ACCELERATION - CORE
AIS 0, AIS 1, AIS 2, AIS 3, 2
Head AIS 4, AIS 5, or AIS 6 (AIS)
Neck AIS 0, AIS 2, or AIS 3 (AIS)?
Chest Resultant | AIS 0, AIS 3, AIS 4, or (AlS)?
Acceleration AIS5
Lumbar Spine, Pelvis AISOorAIS 2 gﬁlie;eld'g;/h{g%%g
Left Femur AIS 0, AIS 2, or AIS 3 (AIS)?
Right Femur AIS 0, AIS 2, or AIS 3 (AIS)?
ACCELERATION - LOWER LEGS
Right Tibia AIS O or AIS 2 A g;,ri%ho%f
Left Tibia AIS 0 or AIS 2 A t‘)';refo*})?,f
Right Foot/Ankle AISQorAIS 2 'Zﬁezdleg E@risor})%f
Left Foot/Ankle AIS 0 or AIS 2 S LI

exceeded by 100%

1 —8: Minor Injury (Green)
9 —12: Serious Injury (Yellow)
13 — 35: Critical/Severe Injury (Red)

36+: Unacceptable risk of fatal injury (Black)

0000

An Aggregate
Score of zero “0”
is considered —
NO INJURY

Total

Totals are added to any additional AIS
scores from other Injury Mechanisms; such
as Fragmentation, Heat, Toxic Fumes, and

Blast Over Pressure (BOP)




ARL Crew Casualty
Report Output
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Relative Index (Rl)

ARL reports Rl for each body region and is used to increase injury score in the aggregation
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methodology based on the acceleration recorded relative to the threshold value for injury

Rl is the percent relative to the threshold value

Rltakes into account duration and magnitude
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EXAMPLE COMPLETED WORKSHEET

Hybrid 11/111 ATD AIS Values/Injury Crew Locations - AIS/IMAIS Scores Qualitative Crew Locations - Weighted Score
Weighting
Response Parameter Output 2 3 4 5 6 7 8 9 10 Methodology 1 2 3 4 5 6 7 8 9 10
ACCELERATION - CORE
AIS 0, AIS 1, AIS 2, AIS 3, 2
Head JAptindy the 0| 0| 3 |N/A|N/A|N/A|N/A|N/A|N/A (AIS) 00|09 |N/A[NA|NA|N/A|N/A[N/A
Neck AIS 0, AIS 2, or AIS 3 0| 0| 2 [N/A[N/A|N/A|N/A|N/A|N/A (AIS)? 00|04 |N/A|[NA|NA|NA|N/AIN/A
Chest Resultant | AIS 0, AIS 3, AIS 4, or 0| 0| 4 |NA[NANANANANA (AIS)? oo o]16|NA[NANANA|NANA
Acceleration AIS 5
Lumbar Spine, Pelvis|  AIS 0 or AIS 2 2 | 2 | 2* [NA|NA|NA|NA | Nia| nia | CAIS # Lif threshold )y oy gy a A /A A NA | A
exceeded by 100%)
Left Femur AIS 0, AIS 2, or AIS 3 0| 0| 0 [N/A[N/A|N/A|NA[N/A|N/A (AIS)? 0] 0] 0|0 [NA|NANANA|NANA
Right Femur AIS 0, AIS 2, or AIS 3 0| 0| 0 [N/A[N/A|N/A|IN/A[N/A|N/A (AIS)? 00|00 |N/A[NA|NA|NA|N/AIN/A
ACCELERATION - LOWER LEGS
Right Tibia AIS O or AIS2 0 | 2 | 2 [WA|NA|NA|NA|NA Al TAIS F Lifthreshold g o o oA A | NA | NA | NA | NiA
exceeded by 100%
Left Tibia AIS 0 or AIS 2 2 | 2% | 2¢ [NIA|N/A|N/A|NA|NiA | nia | PAIS ® Lifthreshold o, s g g A A /A A NA A
exceeded by 100%
Right Foot/Ankle AIS 0 or AIS 2 2 | 2¢| 2 |NiA|NA|NA|NA| A ] PAIS FLiTthreshold o, g g o A A N/A[NVA [ NVA /A
exceeded by 100%
. *AlS + 1 if threshold
Left Foot/Ankle AIS 0 or AIS 2 0 | 2*| 2 |NIA|NIA|NIA|NIA|NIAINIA| 0 i i o | O | O | 3 | 2 [N/AINIAINIAINIAINJAIN/A
_N/A N/A|N/A|N/A|N/A|N/A
1 —8: Minor Injury (Green) ‘ Total all
9 12: Serious Injury (Yellow) O No other injury mechanisms present from
13 — 35: Critical/Severe Injury (Red) . Other Insu |tS.
36+: Unacceptable risk of fatal injury (Black) .




Pros & Cons




Conclusion

MCOTEA has a methodology to
evaluate Fatality (“Unacceptable risk to
fatality”) to include Injury Severity
across multiple injuries

This approach utilizes the latest and
current crew casualty criteria provided

by ARL/SLAD

% MCOTEA Injury Eval Process




Raffaele Croce

Lead LFT&E Analyst, MCOTEA
(703)-432-1756
raffaele.croce@usmc.mil

Visit our website at www.mcotea.marines.mil
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