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Background & Motivation et

Initial safety case was developed and published in the ASTM standard:

Strategic deconfliction (SD) can significantly mitigate UA to UA collision risk by
two to three orders of magnitudes

Two key guestions remain unanswered:

1) Can strategic deconfliction (SD) alone achieve the target level of safety?

2) Under what circumstances is conformance monitoring for situation
awareness (CMSA) needed?



Outline
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Assumptions in Service Modeling ‘m/

Assumption 1: When the SD is applied and operational intent volumes are valid, the UA-
to-UA collision probability or Mid-Air-Collision (MAC) risk can be reduced to zero.

P(MAC|(SDNValid_OIV)) =0

Assumption 2: When the CMSA service is active, there is no time delay between when a
UA goes off-nominal and when the updated off-nominal operational intent volume.

P(Valid_OIV|CMSA) = 1

Assumption 2: the CMSA is assumed to include deconfliction services - whether strategic
or tactical deconfliction, and the deconfliction process takes no time to ensure successful
resolution of potential conflicts.

P(MAC|(CMSANSD)) =0



Analysis Approach
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Probability of a flight
going off-nominal
when it’s in an OIV
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The probability of any operational intent volume (OIV) in a flight being invalid given the
likelihood of the flight going off-nominal is then :
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Step-ll: Percentage of the safety contribution®from SD

» The probability of all OIVs in a flight being valid: 1 — 2—1x ?
« The probability of SD being effective given any two flights is: _ -
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Relation*oetween UA-to-UA collision riski:and off-nominal flights¥(l)
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P(MAC|SD) =0 - P(MAC|withoutSD)

P(UA-UA Collision Risk) = P(MAC|SD) - P(MAC|withoutSD) - (1 —




Relation“between 'UA-to-UA collision risk and .off-nominal flightse*.’(ll)

P(UA-UA Collision Risk) = P(MAC|SD) - P(MAC|withoutSD) - (1 —
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When-SD"alone can not meet the target{UA-to-UAcollision risk
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Analysis with different P(MAC|withoutSD)
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In order to maintain the target level of
safety (UA-to-UA collision risk) by SD
alone, the higher operational
tempo/density is, the lower
likelihood of off-nominal flights will
be required.
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Outline

* Results driven by ground injury risk




When SD"alonecan not meet the target injurysisk*on.ithe ground ;
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Cconclusions

« This work defines the operational thresholds when SD alone is
insufficient, requiring CMSA services.

* The thresholds were derived using two risk metrics: UA-to-UA collision
risk and ground injury risk.

* The probability of a flight going off-nominal is the key factor in
determining when CMSA services are required

« As operational tempo, density, and complexity increase, the baseline

UA-to-UA collision risk without SD rises, thereby driving an increased
demand for CMSA services.
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