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It's supposed to do that.
Why is it doing that?
I don't know.
\_ But it knows, doesn't it?!

(FAA 1995)
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2006%E9H . Boeing 737 &
Embraer Legacy A%
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(Flight International,
6 December 2008)
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BEEERL NI (Levels of Driving Automation: LoDA)
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1 Driver
Assistance
) Partial Driving

Automation
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HHEES, FSAN\—ILBENEERIR I DIRR S EERFIHEES,

VAT LIBHEERIR VDT A T=HEY

Conditional
3 | Driving
Automation

High Driving
Automation

Full Driving
Automation
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g A R LEL VAT LB TEYISHIG,

EITERETREICRESN D LG, Y AT LN E TOERIELRIR I %
B, FERBEIRRLGESEH S AT LEBSTEYIISHIE,

(SAE 2016; 2018)
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S ETRITRIZHIREIZFENEL., A—r 1OV EERR,
ZTDEDNAOVEDIRIENTBUITHI-T-OEBEZEZZMEY . B5%E,

Crash du vol AF447 : I'’équipage mis en cause

Dans la nuit du 31 mai au 1" juin 2009
Le pilote cabre I"avion au lieu de piguer.
Entre 3H59  4H10: L'appareil prend de 'alttitude.
et 4H01: Givrage des sondes Pitot : L'alarme de décrochage

Le commandant de bord quitte  désactvation du pilate auto @ déclenche & nouveau.
@ cockpil. Le copilote e moins el perle des indicateurs de vilesse. Altitude © 11 800 m.

expérimenté prend les commandes.  Alarme de décrochage.
. 4H11:
3H35: Retour du commandant

Dernier échange de bord, Mal briefé par

radio avec le Brésil, ses 2 copilotes,
sortie de la zone il ne peut sauver la sHuation.

de contrdle radar.

4H12 :
Les enregistrements -

AHD2 :
Zones
de turbulences

+ les pllotes n'ont pas identifié
la situation de décrochage.
+ il n'ont pas appliqué
la procédure requise
apres e gvrage
des sondes Pitol,

* Bureau Erquiles Analyses @

www.franceculture.fr/sciences/les-pilotes-en-cause-dans-le-crash-du-vol-af447-rio-paris
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BEEL NI (Levels of Automation: LoA)
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(Sheridan 1992; Inagaki et at. 1998)



BaCINILE: 2@k R 70

4)  VRATAERFAMREGEREOS SNV EDERED,
ENZANICRE, ThERTIEINENI, AHRRE,

BRIIENEZT AN, J{EICE-TE. AIBIEZEHATES

BlIEET /A1)

PULL UP COMMAND

Climb, Climb

V/

TCAS

CLIMB COMMAND




BEIELNILS: Advanced TCAS
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(Flight International, 18-24 Aug 2009)
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BEMEL NIV (LOA) ZSBITEET DL

LT DXRIGHREBEREDFELHIEA

LOA 5 RTI BERZRMAL TS BERA 5NN =2 LN
R TEXRE., BHFETE—FZHERLET
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ALK EIFIESIEZHEHEIL T ==Ly

LoA 6.5 RTI ELITEITRZRALTIZSL, . FI
BEIETEFERIRLEIIELTINDECATY
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Baseline [THLLRITESEEZ L TLIEELY] @ SAE J3016
| TRRICORTLEERR, T D% 0Bl HI 1K 78

LoOAS5 [EERZARRL TS, EEEMSIENANT=2EN
WEATERE. HFETE—FZHERLET ]
Wi TRRBBRERSAN—ICLBBETHNAERTELL 0.
O RTF LV INY RIRBEA A 1 Tl ks

LoA 6 [THLURITEERZRZAKLTZSLY, K TELELS
AL WG ERITIESHEZE L TS
WA TEMEICO RT LRI, 7 0% 0 B 7l 13 4 I 1K Ag
A VAT LMNRIIN RIREANF T TH 4k

LoA 6.5 TEL[TEERZRR L TLESLY, §. FEIZ
BEETE—FZEERLEISELTNSECATT ]
B RTI REERICORT LR, Z 0% 05 (L8 H K e



XTI E RTI X v E—2 T 1 2 O E

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

U(LoA 5) = aP(RD|LoA 5) + 6 P(NR|LoOA 5)

U(LoA 6) = a P(RD|LoA 6) + O P(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

ﬁ@ﬂ)ﬁ

(Inagaki & Sheridan 2018)



KBTI 1IE RTI X v b— 7T 1 2O (5=)

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

e LoDA 3 with Baseline RTI [XIESER

e LoDA 3 with LoA 5 RTI M &xi@E7=H%. LoDA 3D &kt
e LoDA 3 with LoA 5 RTI [X. LoDA 4 [Z3—EL 7Ly

e HI2IH(X. SAE J3016 (2016%EkR) DA TEHEERE

e LoDA 3 with LoA 5 RTI (&, 20144 hfzx High Automation

T Inagaki & TB Sheridan (2018).

A critique of the SAE conditional driving automation definition, and an
analyses of options for improvement. Cognition, Technology & Work.

http://link.springer.com/article/10.1007/s10111-018-0471-5
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(Inagaki & Sheridan 2018)
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