(and)AeidsiquonebineNiubli4Ge | Hyoa|dwex3
T —
e 1

.ﬂvi

European Helicopter Safety Team

(%)
o
(@)
T
8]
)
=
T
(%)
=
a)
=
<
(%]
T
(@]
=
(=
oc
w
T
o
O
O
5
(78]
T
o
(@)
[




2 >> Helicopter Automation Management




Helicopter Automation Management >> 3

g0f 29

A

1. XSt 2EE AfDAR 7
11712
1.2 GA upper mode
1302

2. X33k OF2QI7t Hatol7t?
21 EH|
2.2 X182t M|
237|2 d5 22
24 X}&2 &

3. XMz x}E3 AME
3144 55

3.2 X}32} Ofl

© © © © ©

©

10
10
15
15
15
15

17
17



18
18
18
24
26
28
29
30
37

rr
ol
ol
~N
ar
=
-
il
__ OF
K o
o_._w.w_o
R M %0
o N X0
._Mﬂ H_tlm
s =<
H ~ oo oKX
= _ &% o
LI_/HL.AOIIO
._om_vA._o___HoH
E_A|123A=n123
4 &F &+ <+ =
NOmMromroowr
< %o I 1 1k

4 >> Helicopter Automation Management




ofo
<
ux
ol

Helicopter Automation Management >> 5

AFCS: X5 H| 2 & F Al A Bl (automatic flight control system)

AP: XI5 Z B (auto pilot)

APCP: AtEZZH 01 H(auto pilot control panel)
ATC: &8 1 S 2K (air traffic control)

BRG: HIZf

CAS &R A G DA A" (crew alerting system)

CDU: M| o E A| & K| (control display unit)

CFIT: Controlled Flight Into Tterrain

COM/NAV: & 4l /2 (communication/navigation)

CRM: ZF M XHA 22 (cockpit resource management)
CRS: = A (course)

DME: 7 2| &8 ZHH| (distance measuring equipment)
FCOM: H| & 2 -2 -8 M| '+ Y (Flight crew operating manual)
FND: H| SEEE A X|(Flight navigation display)
FL H| 2 11 = (flight level)

FMA: H|Z 2 E A Ef EA|Z X[ (flight mode annunciator)
FMS: H| &l 2H2| A| 2 8 (flight management system)

GA =@ (go around)

(bearing)

GPWS: K| 2™ 4 DA A & (ground proximity warning system)

G/S. & & Z(glide slope)

HDG: &l & (heading)

IAS: X| A|C{ 7| %5 = (indicated air speed)

ILS: A 7| ™ 2 Al 2 & (instrument landing system)

LOC: 22| ZH M| 3 Al A (localizer)

LDP: £t & Z & X| H (landing decision point)

MEA: Z| X &2 1 & (minimum en route altitude)
MORA: Z| X H| &t 2 11 &= (minimum off route altitude)
MSA: Z| XM E{ 1 &= (minimum sector altitude)

NAV: gt (navigation)

NAVD: 2 HE 2 A|S & K| (navigation display)

OM: 28X} O+ 2 (operations manual)
PEESE T2 ZF Al(pilot flying)

PFD: =2 H|AMHE AlAZX|(primary flight display)
PM: ZE S TAl %2 Z=F Al(pilot monitoring)
QRH: Quick Reference Handbook

RA M I} 10 &= A (radio altimeter)

RME: 24 Xp7[22] X[ A| 7] (radio magnetic indicator)
SID: &= A 7| & & & Kt (standard instrument departure)
SOP. E &2 ¥ & X} (standard operations procedure)

TA & 2 Q (traffic advisory)

TAVS X[ olal Bl ZaA|~E

(Terrain Awareness and Warning System)

TCAS: & 5 5 E 49 X| A| 2 H (traffic collision avoidance system)
TEM: 9/& 9 0f|2{ 22|(threat and error management)

VMC: A| ZHH| 3l Z= 2 (visual meteorological conditions)

V/S: =21 & = (vertical speed)
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1. KHS3io} BT ALDAR T

11718

&l 2| 4| 3 (Offshore platform)0i| A 28 22

Around(GA) EEE ALt EHIZ, SRERS

LAIMCE A2|FHEe o3| Lststn 7t45t
A

a . S
e aY 45 22 |G| At +5 MO MEUCH 7ISE HY Ho|HyoRE
I_

:0

EE == ”AOE S| AX[ T O X| XtM& 18° nose up HX| F&ES| 7t =& 79| 00
IVUA ZARCE Pitch up 2 Al B7t8H0 2|—| ZXE F8t7| HMA| 23.5° K| EE“’”Ef Pitch
up £ L= MHOAM HE|FEE= 36° down pitch & £2 Z38t8S EQACEH 2|2 sjsH <

50| 0[N OIS Moz JBEIIC 1 % IS WIFEE HAN v Huos
SEoI1 28 D& AZAC S0H0| GEH 0] = A5 § OF I 2E M x7(0)
SRt UAXIBH 0| HAMOZ =D oHHelA Mot AFHUCY

1.2 GA upper mode

7|1H0| GA REE AHHSIAt OMIHE ZSHUCH YAl HE ey LE LMY S8 {22
HYE}D, $EEEE 1000ft/min 22 HEE|ACH 2K 27 SI74SH0] -GS Z0SAL ZHE|29t
ARl ETE= o ACHZ ZAZUCHL GA BEE= 15 X7 QX510 0|F IAS 2t VS REZ HM3tg|Qlict
J2Lt, AO|28 = RO QI8 IAS7t 022 %.iértﬂ IAS ZET} XSO 2 SiMZ|0] 7|2 KpAf|
QXATT) 2EEZ OHM|ZQUCE VIS REE oM QX|= AEfRACE ‘

130

Z5: PF = 27| =Z0| HESH0F BHLCE PM 2 HE X YS DLEHZSD Itz HA
L pFO| REME XS B0 pFE 2ESHOF SHLCH

OACHE £IX| %2 AP $EC= M @g—?m 2w HY 22 mEX| %2 F2 XHU0 +5
H#o = Metsjop $hict

- ZHIE XIB3 & AR 2HIE XIE3 £F2 KE ZRSAF 7 O Lle SEYLCH

SR Hoh gl ASHE S Q8 2E SNAQ DA MY U As 2ehe KA Y HH

28 ZE CHAO|M H&siof ot

. 7t28tn MEHEl 710|H A (guidance) Ol8H: PFD ©F NAVD = 3t&27|7} 2223 EAIst0] &2 7|
Al2E0| RE MEiD} Qe 2EZIS SHIEH £83t=X| st T3 QIEH0[A QL T
715 ¥ XSS 2X0| K9 CiYB H2FEHE 283t SRUS 212 AFCS HE 2EHE %X
sfjopgtLCh

OIAIAE: ZE| IYUAH 28 Al MEOIAMS HAOR QK| 87| YA, BE MEdD HTT|
BFS (o) ATHR QIX|, OfHIX)S HES| QIS Z{0| st
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2. 133k OF2QU7F HZ0l7t?

= H

AEshE B2 ZOROA HEY, HolY, gF UEEE I SLAIZL dEU B2 EHE €277k

AESgE tadl kel WSS iMSts Aol ofL Lt ASets Q2 WSS AE YA 21 ALK @2
Yoz HotAZICH |
B2 AHLE UZhASSo| ¥=AE EH e dEtgol ALt '

ME|E QZE-XtS2Hhuman-automation)2| &2 280 529 240/ AAH M50 & F¥2 0O|XICHSheridan, 2002)
st ME - 5gd, 58, MEY v BEXeid 40 it sk ME[(FEH) :
AHEot 28 - Bx0f Cfs UXN ofF () '

OIZLAFESIO| MZESH HEHAC o B2 AR MMSOIG|, 3H7HX| FE 2012 XS3 AZ(O|C AR, QIZHS

DU NES HO|CH S2US X532 MRS|OF HCH2 ALRE 4 UCh J2jut Mzl Ctemt 22 BMY |

EAﬂAom §
SALAIS S APO|OE AHESt HEHAQ HIMEH &40 S5 ASEE ZX|(Thereis a nonlinear function of automation performance |

and dynamic interaction between operator and Automation)

28N 4H2 A E CTHCH(Negative experience weight more) i
x7| BE2 A E GHstCh(Initial experiences weight more) i
g2 MElgdez st 2243 M2| X 3k(Low reliability leads to rapidly declining trust)
HIMZ[H0 Ot FI7tsdH e 52: 22 o542 MEE X3tA|Z (Predictability of unreliability is also important: lower predictability leads to lower trust)
A2 A XS0t 42 2ME 22 dR, MUE|/QIEX X 5H(Recent researchwhen the automation gets “easy problems” wrong, less trust/reliance)
X|LEEL M| AMZ|7t
AAE Seg xasiol
2XE MBS pYE
(Overtrust: Trustexceeds system MHE M| AMZ|Q} A|AH SEQ|
capabiities, leading o misuse) LX|5to] AT A2 R =
(Calibrated trust: Trust matches system capabilities,
leading to appropiate use)
e
!
[
HEI [ i
[}
Trust I
(Trust {3 =4 MUR[T7F AL YS50] 0K
B 2510 AFBSHA| UAE
If ] (Distrust: Trust falls short
iR st ll '. of system capabilities, leading to disuse)
e e ]
BB AW AAE 5 golsp Lol b [
Ze wslol Mzl iz i o
(Good resolution: Arange of : : l' 1 kl_%_% 7E=II°-I I:-_TE'% I:él%_?_|g| A|¢%
system capability maps onto [l : : N SHH0| 2 AMIZ|HQQ HAAL
! ]
: : ]i (Poorresolution:AIarge range
: : Fr ‘|, of system capability maps onto a small range of trust)
1
s Ol

J31: Xt&%t S = (Automation capability)

(Source: designing for Appropriate Reliance John D. Lee and Katrina A. See, University of lowa, lowa City, lowa, September 4, 2003) L
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237|2 mEHA T
Man-Machine A|AE 58 7[28o=2 HA, A 3 A2k us

EE}EHE L—| I:|'(source EASA Automation Policy, Edition 2, 2013).

*a"zll(Design)

HX Procedures) A AR H{EZHA

(System Performance)

(The Performance Triangle)

g =0 2E2 £, 0|2 § &3 FHAte 425, d2|H dEe Be, 2y 2 g7 20k

Al HEHA0| Z|ofgtL T

O BHOA LashEresin NBHo|n A Heixol) MVt 28 GOt He o
U/EE HA 70| Afnstructions)?t LTI $HE, MV S O ¥ XH WEs
AR Qe RTSICHE S HOFLL

Lok Of RE2 HEHA Kot Al A[AH 24 F UMK BF HEsts A0l 2@ HYS
H2HFULL d2[1 7|2 78 24 M 7HXIE WEH2 R E= ZYSM JiMdotE, HH
M HEHAS SAAZ = At AS EOFLCL

o

BHe Ats2t AIL0| gl B, 2ty /oy &
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HES AEst +=22 7d =, 28, S7E gF 7o, 7Y 1| St 22 B2 220 mat

Cr27| W2 gofstr|7t o HESLICt

s +E2 Yoz YR Es AN HE s SFRA0 MES SZ= YL
8 A3 HAE o tHARE g BHATX| Chait 20| oY = AFLIL

2.4.1 5=&(No Automation)

CHCH=o| Z2F cheh ol H2|-ZE{(R22, R44, AS350, H130)= AMES3} 7|50| QIX|EH ABO|= 2% £= 3=
AFCS & Moz Farg = gLt

Olg{st HEfO| XtSH|HMEAKX|= T2 AH7tE HIH, SHHH E£= TS 7|ALS ALY AR E LI

AE3t 7150 YUCHH Z=F A= g4 "hands on(3=5)" H|HS dlOf &fL|Ct.

0| 42, E¢| MUTO| QL= ZXxh(swing, ZO|AE S)A| ZE7H XH ZEHS(ME 7|53}
BAPONEZAZL HF7|E '=ja HHEY| Btgst=H =&0| ELCt As3tE g3 7|2 0|2t

YU st QS ATl YENoz Y =TS ol XS 7|52 sHATLIC.

£79]| single pilot Z=Z0| A T4t "hands on(#=5)" HIHS SIAZIH Fhi+ HA, KE HE, s AN & dEst
AR ZF0| ETILICH B2 B2 X|Y0M YRS SHSICHH Zee = JUSLICH DX ZH2| SR

MR 7ISEaTnS AHESHE Y70 ZagL ot

2.4.2 A’ S A 2H(SAS)

oPSd B A|AB(sas)2 de|EH PEEE2 =0|7| {8l TH7|A 2HF(short-term rate damping) 7|52
gt ct

E2| A|AE T OFXIEX|2 SAS £ "hands on(=5)" H|$H0| ZQstL|Ct,

XM SR A AB-(ATT)R LAIE Bsl = d2|FEHE 7|E0| MEE HA XME 2|5 A|Z L CH

XN Bzt 28 4-way "beep" AIKIE AIESHALE KHE =522 NME™SH= AHO|22 "force trim"
AKX E ASHAM E-8E = USFLICEH XM fX[= SAS A[AHISl LB J|50|AHLt 7|22l "hands
off(RtE) QE MY 7|sYLICt.

2

Ed 29X7F 28E KM AtOI2ES
=TS A0l W7 MEE A8k,
= YAHELIC

8T, — o=
Y7 | = force trim AARRLICE B TIEE AAE2 LA
Ol MES2 H2|5H AME dXISts ARHZFE Mol 3

O] SOIM 71 ZHEret AIAEI2, X7| 22iX|eF A2-ES AHESHO]
=

25 ot de|SHOME 2ot d2lgH E8ds 28017 ?l6, & 712l AP X2 X7t 1F
L} 2 %

2 gk ¥x xto|2 U SAS
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J2{Lp O] EHAE OS] =F/AQ| glHoh o8 40| 2750|1960 HH =7|0 O =& 52 E=
A28 Zedo| tiFe A2 oW S Ao|JASLICE

2.4.3 AFCS 7|2 QHHZHATT)ZE
7|2 QFd3katT) RE= AFCS 2 U EHE AF00|HE Sl TX|, E X 8 0| HE Ltk
OiX|and & H: ZFAZ B30 XM E= A Al dX XM |/ X
R§3X1|X|'E|H|6<-3H L= X‘|‘/—|'>0'||A'| 6“53' '|er|, = —E—QHI%'AI }EFEf%lx“dﬂ(turncoordination) 7|%

A

7|2 o83t Vs YRE W EFUO JEiKl= RIE H szt o7 fdf LX| ® E Hof VA
KM 8K 7|5 (long term attitude retention)= = 2tL|C} "hands on(+=5)" 7|62 2 HHW HZE &=
AN ZHEIE X[of we} Hatkls S5 |XISH7| B, REAL HIEA| 2BUHE SR

xR sjopstcts o|oj@Lct,

8% &

HE A2 RXE I Ato|22 AE X7t P& 42, O[ME ZEE beep tim 2 AHESHL,

BN 2 XM HZAL2 tim release 2/XIE AFREHL|C

=2 HIHAl AFcs 7t HR0| i SSt=S HEFAM LS mof s&5LCt

QsH= AAMZES QX8| Qe ZEH2 AHH o2 ALO|22| AEl0| B 715t 3slof ehL|Ct,
(3|0 tim AQIX| A 81X &LICt) O|ZA| St &37(7t O|=stX| b2 AEf7} 2 Z2 AO|2E2
TEINE 2|52 AYLICH 25 FH= KM RS0 ADot B breakout force)0| BRE == U=0l, M2 F
Eg REZ ot 40| 7HY A8Fol dHA = EL|CE

P

SAH YRS =0[7] sl 7t=2H upper mode & EETL|LCH
2.4.4 Upper mode (3-%)

ZEAN YR BEE £0|7| Q8] ZE upper mode AHEA|, 3% ELCHE 4% mode & AMEO|
HYELCH 25 7152 /ot 420M IR F85t H|H 49

0%

upper mode(3-%)7t AIO|22S EX|SHX| 0t HHEIEE BIEA| =892 ZEG|of g L|C}
metA AFCS MEf Eojls ZHEE F DI EAIRX &Lt

9E WA AAHAPYS XNFYE 4T I

Phso UL o] Jls0s F, nE 2 w40 Zy

APOlE UBtEOR BE HeE 9 BE NE| HAIZ 9Ig HO 20| YELICL APE LUHOE rol
5 C

o
°
% pitch HAtol28 =2)2 MOSHA| 2 yaw FH@Y =F)= HOo{gfLIC.

A F=20 CisiA AtOI2& = "hands off(xts)" HIEO

A

e

2% 52, B2 9 U F2 WA ZHY 4 ABLITH
H

9 4B DCE SAO| BB T 4 UKD HEE RASHI| YHME EEAV HEH HYE|s

x
H2 S3AZ ZUS ofof ACH: DAY, ZFAES F5 0| BES UZ2f LT ARCS upper
: b w2
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L 43 AP A|AHIO|A, 2= 7|7 ZZO|LL EPC(Egnige Power Check)S 3T [ 3 35 H|AHO|
|.

e
KEELICE. 3% uppermode LRA| 4 F0M 3F02 HE & 4 U&LCH

=0|7] 2|8l AFCS upper mode Jt

o
= =
3F0M 4522 XES22 FetELCHO: AN HX| E& ZEAL ZHUEIE ZES 5K %2 MEHOIM
74
o

[l

A iy
|0
Hu
o
0%
>
Y
qm
m
|
s}

h E
I
>
ofn
|o
Hu
B

oF A
)3
o
o
-
nl
n
i)
T

2.4.5 Upper mode (4-%)
upper mode(4-=)M|A| upper mode = ALO|Z2 21t ZHMEIEE SHTLICE XD "hands off(RHS)" HIHS
g = UAX[TH XH 2HOMeE ZEA Fo7t HagtL|Ct,

OF MYUH NAHEP)S BHE 2T U 2% RS M2} *hands of (15)" HIYS +HE LI
|5 BEOE oY, BT, 25 4=, 2 9K L M2 YA 50| YELCL AP Yoo
DE MY U B NEj BAIS 9 HOf

I

Al
AP E 2HtHoz H2[FHE E, T/X|
=]

=2 MEE HogL
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Jd2fLt o2 =F =2 EXxs O 7|51t ZEAL ZF0| JANA =y EX7F SMeLCH o1&
s o
=

=0l B XMl |X| 752 =B d3| =32 & Mottt £ 282 I .
MatA OHYA Srfsas) £& ECF AEE XHE3e 22 ZEA TS ZHX[810] AFCs 7} TEA}

ZHE NSHoR HESl= follow-up 7522 g LIL]

Ol21gt follow-up 7|52 "hands-on/foot-on" 7|5, "fly-through” &£+ "transparency” tE= "override”
Dot XHRLCL O] 80{&2 AFCS 7t ZJAL ZAHE UXISHH F7|H R Xl(long term hold) 7|5&

SEAIZ| 0 EF7[E(short term) BEX 7|22 MetEICH= 71 E QLICH

U2 AFcs = HA A "hands-on(2==)"0| A "hands-off(tE)"2 M2t 2 OHY| YA|Mo=Z X|HE =
7 H(longterm) XAl |X| 7|52 2Est=0, ZEAE 0] ®S 1aE{sliof gLt

1

& oy W e o W%

..'-w'-v'i'b'-‘"-"l‘-"'
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31484 35
AFCS A =X2 HY MEHEM 28 Ao 2N &

QYL

FHS tE1 20| BExste

F0[7Lt EHE SfZSt=0 Azt AHES 28

45 HIWALFD S S MU A % BY Y= so|HAS

_—=

M Algtct

AFCS & ZE AL APCP(autopilot control panel) == FMS oM H8st SES HYE REo [[|'E|', ME4 =l ET-‘EQ;’
QY H Z20o| =250 [FX|GHI| f/e 70| EHAE MAIRLCH :

APCP 2} &7t CH7|H
OlE{H| O] A IL|C},

(short term) 7FO| Bl A (Immediate guidance)S ¢8H ZEALRL AFCS AFO|Q] F=Q

FMS £ E7|H
LIt

(longterm) ZFO|EHA X o < H[H CHA)E T ZFALRL AFCS AFO|Q] £ QIE{ I O|A

3.2 XI55} A|AE! O]
AtE3 A|IAEL ES| AFCS 2F FMS £
AMAEIS oA EAERY=F?

olssta{™ Crgat 2 7282 ZE0 i Eo| 2agc):

AMAE2 of oA 2A=A

=7

ZEZAt OfEA EH O] AT

NE=1e] OIMAEE St=7t?
A A HIEA MM AAEE OEA 2E85H=7}?
ANAHRISl Hm 7152 RA0|H ds Mot Al B3 7|52 FAQ}?
szt 7|s2 AEHLE AME
FND/NAVD Ol Al AFCs 2E
2C M3 gl E;q A

=

= D] Ol oF L Ch.:

= —?—|°F

v AlAE-H _,x_._Af =]
HOjEx| 2UEZS WXt =40l

3.3 SR RA| AR QIE{HO[A
APCP EE= FMS E ZZESH Arcs O BEE WH2|W ZJ A €37 #HEE o
G50l FOofof gtLct:
Xz 3718 HEAH =FE AR17I?What do | want the aircraft to fly now?)
o= FHFI|IE EA =FE AQ7I?(What do | want the aircraft to fly next?)

oA &=, BHE MEE

o= AL
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ol Tt WEO| thet BWE mekEct
#3712 TF67| Qo) o BEE Ao o0 O SES WHMEIP
#3717 Qe £3 Y 4B UMY Yot SEES 2D YLk
Xt HHS Qo) O BEE MY Flem) HID o SES 0/ BYRYEIR

do
112}
40
2
I
Ot
o
r2
o
lo olo
[l
|m
o M

PFD O] A|SE|= H|ZH 2 EHA|EHFMA: Flight modes annunciator)
PFD ,NAVD AR K| S =3 ¢tolda 28 nXt 84)

ZtO|EHA0f Cigh B

ol ¥X|et CIAEH0IE 2EeE ZLHY StH HYW ZEet £ XHEE s 88 7ts3t
SFE | |
o T =
QELUS AAH ME|—MIM =l(engaged) E= FH| El(armed) ZE
25
g

r

dHSel JtojEA




e
S
T
" s
Ko 2 A1
Ko @ =y
£ > i
iy g B - &
4 g 50
o [a]
o < v foir = =
o o oc o/
& 10 oK = © oF
K Lo jod L=
ol < = 5 iy
— o _20 —
oK poo = M >R -
u K KD
50 H - ol [a] or
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423 HAIE2 24 1IIE S0 QL0{of SiCE,
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HOXE

EASA Safety Information Bulletin (SIB) No. 2010-33R1 Automation Policy - Mode
Awareness and Energy State Management, issued 26 June 2015.

EASA Automation Policy Bridging - Design and Training Principles, May 2013.

Flight Operations Briefing Notes Airbus/Standard Operating Procedures/Optimum Use
of Automation, July 2006.

Flight Operations Briefing Notes Airbus/Standard Operating Procedures/Operating
Philosophy, September 2006.

Flight Operations Briefing Notes Airbus/Standard Operating Procedures/Operations
Golden Rules, January 2004.

Flight Operations Briefing Notes Airbus/Standard Operating Procedures/Standard Calls,
March 2004

ICAQ circular 234-AN/142, operational implications of automation in advanced
technology flight decks, 1992.

EASA Safety Information Bulletin (SIB) No. 2010-33R1 Automation Policy - Mode
Awareness and Energy State Management, issued 26 June 2015.
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Mo visual at DA, GA procedure Poor visual cues at DA, continue
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