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ABSTRACT

The unmanned aerial vehicle industry has developed a lot, but the possibility of accidents is
increasing due to potential risks. In this study, SHELL models and HFACS were used to analyze
unmanned aerial vehicle accidents in the UK and to identify the main causes and
characteristics of accidents. The main cause analyzed by the SHELL model was identified as an
abnormality in the alarm system. The main cause of the accident analyzed by HFACS was
identified as the technical environment. The common cause identified by the SHELL model and
HFACS was identified as a mechanical problem of unmanned aerial vehicles. This is due to the
lack of accurate information or functionality of the alarm system in the operator interface,
which often prevents the operator from responding to sensitive information. Therefore, in
order to prevent civil UAV accidents, the stability and reliability of the system must be secured
through regular inspections of the UAV system and continuous software updates. In addition,
an ergonomic approach considering human interfaces is needed when developing technologies.

Key Words : SHELL Model(& ®9), Unmanned Aircraft(¥2 @&371), Human Factors(214.2.9)),
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Table 1. Components of an unmanned aerial
vehicle in SHELL model

q
SHEIL| ¥ 84 SHELL teo]

S| RN axopre 21, AmeiE
E A ¢ 5
g |EE xﬂv ~| 7ol P37] BE e, 257

ol HEA W, A AL 712,

appg g | VS B8 RA A O

E Zolt 3 ’E‘E-L_? o, XJ:7]X07 AolE,
TEe T H IS 1Y

L 284 1 357 254

L | ese 5 257, naA
Hofd A Az A9, d=d

W57 AjKsE AQA A& Rd(Swiss Cheese model)
= 7|4t & =it o]% v| I, S, v &
BH(FAA), MATFIAAUTINTSB) SoMAE A
S5tk HFACS: 583 A 82lat A4 An 8
Ql, & 14 279 IS Alds| Yo HA =,
AP QbATE] B ARLRAL TS B9 91 79
Y metstal olF ot 4= it

Table 2= 7 241 ¥-HQ1 HFACS(Ver. 7.0)2] 3
8AF vehd Ao, 2PN(top level)oll= B9 (acts),
ZAZA(preconditions), #=(supervision), &% %4
3Horganizational influences) 5 49HAE A=)
&1 3t91ell =2 HF(root category)”t 12H, 1 59
o= B ARl AR I =(nanocode)7t 3X

2 e R 371 289 RS e
Y8l SHELL Zd3} HFACSE &3l 914 9%1& 4
sto] Ao} EARLS] Q1S Tobgrt

22 97 WY o #e

= - 9] 721 3719 28§ STl wht AL 919
AL #oHA 1 QJtt. Tvaryanas, Thompson & Con-
stable(2006) 52 HFACSE E&3le] 199444
2003 Aol 1067 WA m|te] AAZRSERIGS
7] ARIAR 22178 245H0H 24 A, Top level
Q 22| JgF EAolA= 1] B9 HlFo] oF 64%,
o] SRS oF 50%z %7 HAEo] A 2ol tha %k
o} ZF #9] 22]9] I FollA 8 7H Hise] &
o Ariass A 9 G4 ok 2L eI
EQPHEE g9le] AARoNA= 1] B HIFo] oF

Table 2. Components of HFACS (ver 7.0)
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Fig. 1. Research method and flowchart
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Fig. 2. Results of SHELL model analysis
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Fig. 3. Results of HFACS analysis
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