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Mission Task & Workload Analysis of Armed Helicopter

Hyojin Park - Jinwoo Lee - Minwoo Lee - Sang C. Park - Yongjin Kwon * Jonghoon Lee

ABSTRACT

Armed helicopter is an integral part of armed forces, which conducts vital missions, such as anti-armor attack,
close air support, escorting air assault operations, and reconnaissance. A typical cockpit arrangement of armed
helicopters has been a tandem configuration. This is to reduce the frontal area, which in turn increases the forward
speed as well as reduces the chance of being hit by enemy fires. However, many armed helicopters in the world
are now being developed as a side-by-side configuration. Such configuration is quite different from the conventional
cockpit arrangement in light of the crew communications and situational awareness. Therefore, the main objective
of this study is to find the optimized combination of mission tasks among pilots in a side-by-side configuration
cockpit by measuring the workload using the NASA Task Load Index method. The experimental results indicate that
the workload of crew members differ as disparate tasks are being performed.

Key words : Attack Helicopter, Task Performance Time, Task Workload, Side-by-Side Helicopter

_E"_.XL6H7]‘— EH 77 AA, T2 BA AT, 220 1 FHL o5}
J8l7]9] 79 Tandem4] Q] 25 WA&

FEANAYR £l URE S i
71213 QA Side-by-Side H410] 7] EH e Qe of2iat @A) Aﬂ

http://dx.doi.org/10.9709/JKSS.2012.21.4.025

2 % 1), 3228 W72 Tandem/9] Y5237 ol Side-by-Side 8710 2212} 1 Q-

4zje} ool mh2 QIralgo]

o 17} Wastch 2 Ao oleidt BAE HAsh) itk W] ARAllHE FEA, 2o W] U AAE A

sto] A ] w2t o2 Higke

AYREFA} QFEL ST dolel, 2 dlole5e] AXnt Yolelo] B 9 $AR A nol ojy

o] gyl&o]1n ﬁ;ﬁo] oHaL
2ol BHE T}

oS

olo] HsaA

_(

*EATE st AEATF 0123 %)Y U
o 9 By

H4=2(2012¢ 8¢ 142, AAMI(12} 1 20129 9€Y 26,

22} 1 20129 1€ 209), AR L2012 1149 204)

Do}z 8ka A]—%l—l—?ﬂu_]-

¥ S3ke} el 2(ADD)

F A Auraa

MAA A BgA

E-mail; yk73@ajou.ac.kr

BT WIS 91 HolEs A4t 24 dolElel NASATLXE 7o

QR ot

wAsilch. o] Bo QIRase] Has Y URYRRE SRk

. QJE312, Side-by-Side 7]

At o Qg W Hek A 5 ARl
%08 Vol =8 ulge st
oM 2FAte] St Aol 27Tt
ol 25A159] BAA 5ol 0jg. Ack, ol LY
7=+ (National Transportatlon Safety Board)®] A}=of|
o5t g ARl Y2l19] 71%7} Q13 Q%le)a, 914 &
Q1o of3k AL % 88%7} AERR1Ale] BAlzk gk =
ZEAFEY] AIH Hgo] 2 AA]9] 49 A 1%
o] ELE}EL 3k 4= it} (Schnell 5, 2004)
FE= FAIY) 9 AL HEo] Z2EAP) UFHE
oA 5]“ TandemA] Q] ZZFHFAIS o]F 11 Qlt). o]= A

A1 E MUz 20124 122 @FED)



HA o] 2otz g Wao] ZolgH Bl T Y
g &y} welxs ool gl ey we 2}
SolA Wa§ 7|5 ANxste] vt F ]
= sl 2 HS2 o Side-by-Side 210 3
715 83kl qlrk l“ ﬁ%'&%ﬂ?—ilﬂ 7NEeh=d w
2 HgRES Y 5 QAL Yyt BE 2ol 7lssltt
© SN AAA] ;qu
7]129] Tandem?] ZAJ7|= oH2 |8t =EA}
7b S er ZEfEol Az oRvh ek,
Side-by-Side HMA]e] Hgals | = 2EAD} 2o T
I A7|Ee 280 2 WAYTHs Rt Tet o
F7F AR o] Fojz|aL ¢kar Qick. wkebA B oq;oﬂ/q
= Side-by-Side W29 74 A7] 8o it A A
A= 2k SRt 7] AlEEolEE S5 4
AT AAE Adsto] AdAE /o] we} ofg tioks %
7Fote S Stk H7HE 913t diojEe A=At 5
ﬁ]O]E19} NASA -TLX 7|Ho2 &/H 2EA} 1512
=73t dlo|E|& 7} glo]ElE2] Box-Plot} Hjo|E|<]
o B Ak A EAL oW o dRpe] diete] At
QA o il FFAS e Folol 7RsRIAE
Isic). 0|2 ) AlR-e 2AslE JEAAE =&3)
3t} (Gawron, 2008; Kanki 5, 2010; Salas 5, 2010)

o_>i ot

2, o, l'Ul

ESEJ

2, 97t gHH

2.1 dp

B 93 ARER ] D AT AL that gk

2.1.1 AJEFolg 270

AEeelds AATle AZEol= Microsoft
Flight Simulator X Z2713-5 o] 83}%.0n AlEH9]
Bl= 37| 3 #2202 ol

1. A/F2FA} Cockpit Computer
2. A+ 3 Client Computer
3. 1% Computer

25400) W5) YA 271 A o 20% 24
A wEglon 1 Qo= A 719 2719} FUsI
g HARIE 45K99 Touch HAlo2 AsiEs
MFD (Multi Function Display)E A2Fe}ich AZEAY
F2EA] A= H/EE iR E o] glom, Ajue|eof
A A71el ofs) T Agste] BEFAPE T RS e

@& =2AS0|M5tE

=X

R RS AP QRS AT 5 YES 23
WSS PE AL Sl YT BEL 250
P FA i 21 WA SIS B A
Beold #7 shie 370 ¥ ZRAES Agso 9
o Yrasae e

spie 9ok ek AAst
2 27}e] MFD2}27)9] EHSAEAA)] B0 o]
om slom], 2740] MFDE 23410} Basiph e
253 4 olrk EATEAIN7] SR Fig. 33 o] 9
X33 glom] MFDY] 24 BalA alig A2 2

MFD 3™

Cyclic, 7
Collective, ,,,%' =

Rudder Control

Fig. 3. Target Designation Instrument



B ZEAPIA Algshe ot AP Alefli= Night
Vision 3HHE ZFALA| A5t
37112] Z+- Mgl Client Computer= 37], Az}, H|3)

7] % Tt S5 AAE AElste] 22 ARl
Fulo] AR AF7F 7M. FE W oA of

RE RS T 9 SARIE & w0 AR Ao AR
Ag] 9 1% 52 Teste] F uay,
s

A )% 5
=, ARAR 7F geu A 5 ofehe Syt

2.1.2 gF AR

MFD+= TSD (Tactical Situation Display), PFD (Primary
Flight Display), ND (Navigation Display), WPN (Weapon
Page), MPDI(Multi Purpose Display Interface), ENG
(Engine Page), FCS (Flight Control System), FUEL (Fuel
Page), ICAWS (Intelligence Caution and Warning System)
o Agh

TSDOlAE a2 A8 Ak ute] A2, 912 @ Ax
= 30] 3 4= 9o AHA A AP & 4 9Jch. PFD
oM HIg71o A B et &&= 719 a=A 4
BHE BASHL

NDoJ A= A, Wekz), ILS (Instrument Landing
System), VOR (VHF Omni Range)o] thgt X7} ¢
T3, WPNoj|A= 3717 F7|(Missile, Rocket, Gun)S
e 7R53lER olsold] gk

VR =

Fig. 6. ENG, FCS and FUEL Screen

ENGoJA= IR &2 2lshy FCSe Zade
oF aFee] 24 9s, FUELOAM= d=ol E2 o= &

Qlo] 7Fssitt. d=e AlgdolE e %ol A
o] 7Fs3ith. ICAWL2 &719] 7|54 2AI7E e
& g HolAlol o] AlEdol oM kel o
=2 gGA 53| 7Ise dEstle sl

2.2 M3 7Y
A St ) ABARE olffel Aol g et o
3oz 5 o] 2ol WAt A=FA BS54
Sh e 15 RRFAY o] ofs) @S Wk
UYL S B S 199) ARFAL wpe] 98
Sl AR dold 2L Saystict. Table 1 A
z}o] wLo-olxe
Fig. 4. TSD and PFD Screen Fo B UAS e
Table 1. Training Schedule for the Experiment Participants
N =717 4 F -
E ! =0/l = T Fojol ¢l Total
TR e s1 5253 54|55 616263 64| d0lde| Tou
AA AlEdlole] AlAE A 3 3 AzE
7] 9 A 1S 3 6w
HTY AlEdold ws 4 6 A7t
FEECES 4 |40 Az
123 ARAY 9717 3 80 A7k
13 4% 3|30 A
D 3% 54 9 A% A4e] 320 Az

H21# Has 20124 12€



o5 93

1

__o_“_
<M

oA

=a J
B g

0]
=

tot mefel

0|2 B 7155

Qkar

230 9% g 43
234} YRS 5

WA 42

Hesl o) 7h

A5

el

T

o°
o

_
Ho

oo

1. TSD ©]

Table 2. Pilot and Gunner’s MFD Assignment According to the Missions

Gunner

AA17]) 8

EEE

K

Pilot

o
ol
!
)AE

!
'A_.d

sl
)AE

sl
)AE

ol
<0

!
.AE

!
.AE

!
'A_.d

ENECY

5t



A ARAYEANZ)D A 9 22l
g

=

7] 2 772 AL

Z, BE 3L JRFAP} Ssin] YRZFAT) 2
7HA] ¢Jre] xSkl e 4=371A] & 77FA] AEL 43
HRE ES Slick(E 283] ). At 2FAL
o] FE A& ] SleiA A7] S FAlske U
& AR Yragel ne sk Ao 9 A
AL Table 29} 2t}

2.3.2 AUy XA

URrolR] QIR et 2540 QS AT
o2 Qo] SIhd 2714 34 AL 7O R 5
L Ao S gaskgon Aele e BE ofs
A2 Fig. 73 2t}

233 AT 59 Az 5%

AR QT FAITI0] 24| T o] 2
Jo= 252 s, ofe} tEe] B % 4

Qo] B8-S Popi]

I e ¥t e 21k ARst

Gy, 275 Tgto] tfet A7 Table

¥
EIO
i
[y
o
il
ol

>
U
=
=
O
o
|
1
oo
o
=i
ot

o do o2 rlo
23
= _]l)l'
oxl lm M
to ox
4 oo

3
N
£

234 ROl 239 PRl 23

AR 3ol ghol 2B} LAl YR RakE 24
317] SIoiA NASACA Qe 254k Yahe 27

9] NASA-TLXE #8315t} o] T2 132 NASA

Fig. 7. Flight Path Indicated by Red Line

Table 3. Time Measurement for the Tasks

1 pShec]

%T = O
EAAY (T) | Z9eve 2890 deje Akt
24 (1) EA9E FRE FRuY ¥
o 2 el 9 Eka)

gl (13) |34 5 t}A 3|9 4
3)9] (T4) kA

5 A

(Total T)

Table 4. NASA-TLX Index

waf 47
Mental |- G414 A2 o] Gt A7 Sk

Demand |- AR, 2%, AL 719, 2L B4 &

Physical |- 1A% ZHso] duh} @7 =7}
Demand |- 47], B7]7], =)7], Aojs}r], A3}t

Temporal |- A4S Ex A RAFO] Dojuhe BlE,

Demand | EE %0 7]9la AZH e L7t
45 AR BRE o= o]
Perfor- | uh} Agolet Azteh=T,

mance |- o] HRE GFHsk=d o] G4
3] dupt wEsh=vk

-FAY =2& AFHE] Y8l AAHes
AlAFeE dopt FA3] 39E7E

- IA| 3Bt FAle dupt Eol7h

o
e, 229 03RS LALL

Effort

Frustration

MENTAL DEMAND

>

Low High

PHYSICAL DEMAND

P

Low High

TEMPORAL DEMAND

>

Low High

OWN PERFORMANCE

Good Bad

EFFORT

>

Low High

FRUSTRATION

>

Low High

Fig. 8. NASA-TLX Questionnaire

o]0 A4G-2A| the-R T} 71s3kch NASA-TLX ¥
7H= 671A] ke B3l 2EAR] U Hekes SgsH
slojglom, 4 Al FEa 1 e Table 49} ik

A1 E M4z 20124 122 QXD



E3F NASA-TLX B7HS 2EApE Q5 Sea)e Lo}
2 5 gk 24o) ol el Bt olsold 4
SLES Fulsiolon], RolEat 035 100871 7}

=
o, W47t Aot s 2B} HO1E AA LAXE

3t
22 ofnlaieh. Fig. 82 ARelx AH§3H NASA-TLX
Mg zzagel dA agolt
2.4 M3 HAl

AHS 93] ARl AT o] A/REFA
A @A) QR 9 54w MEDSRAS] S A
Yotk AEASS YRS Sdsha, el oS
SHL Gl WS ZAAZ o] g3l ALkl Afe] 7123
2 ulgoR AR ARSI Z24E AAR Al
0] ufe YRS A F AT FRAN E2sha
S 4TS 7|Z5 TLXAAS ARk 24 7}
SRS HAT WHE 4 YES 5] 9] 4 =
£ 4P A A48 4 Y=g AAstgon, 4
2FA GTS S 3] AP FAS S5 92T
AEELERS DS CE R g
AP Sglon], REFAL P DHOE A% VES
Sayatsick

3. Hiole 24

3.1 Hio|gf 4
B z2 038 vjyg] 162 084351900, ANOVA
WA Boll ofd AR FH7E 7P Aol 2EAN]
o ot Wl aEARIA| Yoprgltt.

HEL 479 Qe g2 4
WAL BlolEl S o[ § 3] ANOVA B4 UAIsIAL
o, golg|o] Al F7HS Fig. 99} 2o Box-Plot]
olE}= Fig. 10, 1231 dlofefo] that £-o14 Azl of
3k Uh8-S Table SellA] Lhehar glct.

ofX] Ik ol olme A FHE AL A}

ou Pt L4 AHE o] §te]
BTl 2 248 W)t ofgiths o sl
HREFATL S8

e glol Say37] o)

ﬁ\l_‘
T&
U

o
rir
oo
o
4
ot

N
R~
_O|L
K

[
o

(o3
=
it
ool

o
4
ot

41

St=AlE|0|dste] =2X]

e BF BAH et B

il

2 HE WEC

HH
[EE}

1 [ ]} e e | o
10 e e e e e e R e
Sdndn e dara—
S
Y eIl sl =r =
LA s
Do AL na Ay |
Sa= o chor ol

o= BF EAH 2H% B22 HE BiC

1 [ ]} e e | o
10 e e e e e e R e
Sdndn e dara—
S
Y eIl sl =r =
LA s
Do AL na Ay |
Sa= o chor ol

L
TE BE WA AT B2 HE SR C

=
o
It
Za
=5t

BE 20 ( ; %
B0 6 [ ;

1202 oo oA ooy

—I OO e O —
IS S S S -

==}

=

[ia)

=

[==1

ra

-3

W= MR W =

B0 80

" gz BF BAH 2He

100 120
2 HE WL

rd

il

0T T e
e e e e el e e U
=T O P DO —

B R A b A =)

IR L

Fig. 9. Confidence Interval for the Task Time
(a) Scout and Identification of Foe, (b) Attack,
(c) Damage Assessment, (d) Evade and Return

3.3 H/5 EZEA NASA-TLX H0|E| A

7} 2%} So| 23 TLX tlo]ElE o]85}o] o]d
Aglo) FR7L ARZFAIA AR ke AA T4
o thaix] ANOVA £4& F3 Lobagteh. Table 63+
72 dlojelo] dig Rl AF AnEs HolFa 9k

A %ZA}0] 9= Tem poral =}t Effort 3H=ojlA]
Hofate] A F5oll wt o)zt U2 & 4= 9lek o]
£ 23 olel RS BeElE aiAlte] At ¢l
o] YFS DAISHAIY 11 W] I Halr} thEcheE A
S YRy ik E3| Temporal 323} Effort 3ol
A 2po)7t FdsH Bt AL 2 uf, Yslk= ol A

=
2 ) Ffo] 2 w2 So] YRE SAsL o




ER-1- 8 )
2401
20l
2001
o]
= 1m0
i
i 1601 d
<+ v
1404 -
1204
1004
WEn adz  wEl  aEe Es we?
LHER
EE

A2 ()
EezzBHEER R
)/)

aﬁta

=N a2 s -

= Ol s ax a3
1004
@0

e a2 Lk Ll SRS HHE w7
HHUEF

o Ma u

ol W A

FHN (F)
g

g A

wa! wH2 LK Wi L HEE wH?
HHER

Fig. 10. Comparison between T1, T2, T3 and T4
(a) Scout and Identification of Foe, (b) Attack,
(c) Damage Assessment, (d) Evade and Return

WL AI7E Y2 Salor el gl 44t helo] &
of7f= Z o7 BAE) HxEAR] 75‘—% Mental Demand,
Temporal Demand, Own Performance, Frustrationo]|A]

glojel5o] ofste] A Firel uket ool EARt

Table 5. p-values for the Task Time

o] Bl -5 pgk w7 24
2 A g Ad| 0933 p>= 0.05 x
7 0.385 p>= 0.05 x
2 "sf 2l 0.949 p>= 0.05 x
3o 2 73 0.502 p>= 0.05 x

Table 6. p-values for the Pilot TLX Data

gloje

234 | Lo it | BANE |99 A
I
mental 0.101 >= 0.05 X
physical 0.068 >= 0.05 X

temporal 0.012 < 0.05 O
own perform.| 0.308
effort 0.015 < 0.05 O
frustration 0.092

EES 2

ax

Table 7. p-values for the Gunner TLX Data

2z | T o | wanz | 29 4
o T
mental 0.008 < 0.05 O
physical 0.625 >= 0.05 X
Bz temporal 0.027 < 0.05 O
own perform.| 0.003 < 0.05 O
effort 0.272 >= 0.05 X
frustration 0.002 < 0.05 O
Table 8. Result of TLX Data Analysis
dEw | A2A | wA | waad | oA
A3 29.5 O 28.7 O
Al312 58.5 X 35.9 VAN
A¥3 40.3 A 35.8 A
Al314 56.1 A 39.9 X
Al315 37.0 O 25.7 O
Al3l6 61.8 X 38.5 X
the AR miof & 4= QIgith
AEET FolA 7F aeAdl dde 27 s,
NASA-TLX toJe9] i o A3 F5ol thsiA]

FHO), H5(A), HEHX) Al 72 alA st
HQAL Table 82 A3 F57F W] tfdh Afolck

H21H ®M4z 2012 12



Table 9. Descriptions on Experiment No. 1, 5 & 6
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