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Fatal Accidents | Worldwide Commercial Jet Fleet | 1959 through 2015
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B Z)i&E#z L ~N/L (Levels of Driving Automation : LoDA)
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LODA 2 — Partial Driving Automation
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LODA 3 — Condlitional Driving Automation
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0H29 4H10 Les pilotes ont d'abord cabré |'appareil
Le vol AF 447 ggfg::t‘::i’gtggi ;g“g‘l':csep_“‘“ - I'avion monte jusqu'a 38 000 pieds.
216 passagers, 12 membres d’équipage L -. Il décroche ensuite et tombe
t(;lécolll::a dealgio e Janairs el perte des indicateurs de vitesse 3 yne vitesse de 11 000 pieds minute.
et déconnexion du pilotage L'équipage n'aurait pas compris

automatique. qu'il décrochait, malgré |'alerte.
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~ ~“s+de Noronha ~ (Crash causé par des facteurs humains
¥ 2 - et techniques.
eErgonomie des Airbus a revoir en partie.
eDécisions inappropriées prises
par des pilotes qui ne sont pas formés
pour gérer ce genre de situation.
*25 nouvelles recommandations de sécurité.
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(BEA 2011)
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BEZfEL N/l (Levels of Automation: LoA)
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BEELNIL 6: SIEIEHFEFEDBEET
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Expected utility for an RTI

U(Baseline) = a P(RD|Baseline) — ¢ P(NR|Baseline)

U(LoA 5) = a P(RD|LoA 5) + 6 P(NR|LOA 5)

U(LoA 6) = a P(RD|LoA 6) + bP(VT|LoA 6) — c P(NR|LoA 6)
U(LoA 6.5) = gP(RD|LoA 6.5) — ¢ P(NR|LoA 6.5)

where

RD: driver resumes driving NR: no response was given to the RTI
: driver vetoes the RTI

: benefit of successful fallback by the driver

. benefit of successful fallback by the automation

: cost arising out of the state in which the vehicle is controlled neither
by the automation or the driver

ﬁQJ*QJi

(Inagaki & Sheridan2017)



Order relations among design alternatives for RTI

U(LoA 6.5) < U(Baseline) < U(LoA 6) < U(LoA 5)

® | oDA 3 + Baseline RTI is not sensible.
® U(LoA 6) — U(Baseline) represents the value of veto power.

® LoDA 3 + LoA 5 RTI is optimal, but is outside LoDA 3.

® LoDA 3 + LoA 5 RTI is not equivalent to LoDA 4, meaning
SAE’s list of LoDAs in (SAE, 2016) is incomplete.

® LoDA 3 + LoA 5 RTI = High Automation in (SAE, 2014)

® Why not redefine LoDA 3 so that it can behave as High
Automation in (SAE, 2014), or put the High Automation
between LoDA 3 and LoDA 4 in (SAE, 2016)?

(Inagaki & Sheridan2017)
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(Inagaki & Sheridan2017)



LODA 4 — High Driving Automation (2016)
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LODA 4 — High Automation (2014) LoDA 3 + LOA 5 RTI
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