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A Study on Human Error Risk Analysis of

Helicopter Frequent Accidents through AHP Method
TaeJung Yu'

ABSTRACT

Helicopter pilots are required to perform many visual workloads in topographical avoidance,
flight path modification and navigation, because helicopters operate at very low altitudes. The
helicopter-specific instability also require the pilot to have precise perception and control.
This has caused frequent human error in helicopter accidents. In Korea, two to three cases
have occurred annually on average over the past 10 years, and this trend has not decreased.
The purpose of this study was to identify human error risks in advance to prevent helicopter
accidents and to help develop measures for missions and mission phases with high risk of
human error. Through the study, the tasks and mission phases where accidents occur
frequently were classified and the risk of human error was calculated for each mission phases.
To this end, the task of frequent accidents during helicopter missions was first identified,
detailed steps were classified, and the number of accidents was analyzed. Next, the AHP survey
program was developed to measure the pilot's risk of human error and the survey was
conducted on the pilots. Finally, the risk of human error by helicopter mission and by mission
phases calculated and compared with the actual number of accidents.
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Fig. 1. Helicopter accident per year: 2003-2022
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2.1.2 &3 WA Table 1. Helicopter main mission accident status
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Fig. 3. Helicopter aerial spraying mission phase
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Fig. 4. Helicopter cargo sling operation mission
phase
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Table 2. AHP scale for combinations

Scale Definition

1 Equal significance of the two elements

3 Low significance of one element
compared to another

5 Strong significance of one element
compared to another

7 Confirmed dominance of one element

over another
9 Absolute dominance of one element over
another

2, 4, 6, 8 Intermediate values between two
neighboring levels
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Table 3. Random consistency index

n|2|3|4|5|6|7|8]9]10
RI | O [0.58]0.90(1.12|1.24|1.32|1.41|1.45|1.49




50

Fe

Vol. 31, No. 2, Jun. 2023

3.2 AHP 2g B7t o273

B ATE Aol et 22O 2FAES d
o= 7h o AT A= 3 oF 2AE A
S 5745171 fl3) AHP] iRl =g F-8ot9ltt.
AHP 913l% B7F T2 912 PCoF ARfEEC R H7}
TR o+ s Ao st X2

7fIol = HTML, javascript, jQuery, JSPE ARE-
styloH, HolEHe]AE MySQLE AX|sH o, A

= Tomcat AHE AHESFATHFig. 5).

3.2.1 2k 7t HHE

Ol

et 2 e e 2791 & Z5AERS) &
A, ARSHEClS 5 37 ARl tig - F
AF=E Uit WA 37HA] 5ol gt 9343 3
7be Folal o2 THAE Fsh A, 94
FotEold 7t IR 9AE BUkE etk w7 &
EHE A BluE 3t & A o B7F 840 of
S AP =S AFEstal I B ERIgiTE AHPY
A ”ﬂu AF=E 9ol B4 GIASCD7} 0.1 °]
511 Aot e sHA HE} 2 =2 oA E
RIS 40] 0. 1i oJolQl FHTE Aol S T2 T &
T A F7F 5% o] 0.1 °]
717} SEEiFig. 6). AHP HhollA
t 7R A3 A5t 0.15 Zaobd B A
Udo] FEsirhs HAIXL} FA T WIkE &
Yot E oFlthFig. 7).

2 gl
\:]‘T' =

EEREL

iSJ“

3.22 It D2 MET HS

e =2 0o] JEEE A5 o I
SCB Associated AtolA] AHP £4-& H3)] Alask=
oA L2773 “AHP Template SCBUK.xls"&
StoitkFig. 8).

_EZLE”

8

s & o o of

e o o o oS

Fig. 5. Error risk assessment of helicopter mission
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Table 4. Subjects participating in AHP method
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LAk H|E (<0.1) 0.048 - ” 57
Fig. 9. Result of AHP program - 2.000 - -
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Table 5. Helicopter accident status

Mission Mission phases Risk rate Weighting Rank Accident (HE)
Take off with snorkel 0.116 0.0332 11 1
- Approach & dipping 0.260 0.0744 7 2(2)
ire
fight Take off from dip site 0.186 0.0532 9 -
(0.286)
Drop approach 0.266 0.0761 6 3(2)
Landing with snorkel 0.172 0.0492 10 -
Take off with spray 0.269 0.0796 4 -
Aerial
spray Spraying 0.523 0.1548 2 6(6)
(0.296)
Landing with spray 0.208 0.0615 8 1(1)
Lifting cargo 0.312 0.1301 3 4(1)
Cargo
sling Load delivering 0.188 0.0784 5 4(2)
0.417)
Dropping cargo 0.500 0.2085 1 1(1)
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