Technical Journal of Advanced Mobility, Vol. 6, No. 11 (2025) (ZZ 1)

FO— WA ETILDIRE
~SHELETILZ B & L=S-SHOELRE TIL DI~

REFAT? HEEBEAT? EHECT? MERT? BTBEZY BAME? NEBI 2
THRERS: ol
THRIAR AR SO TR

AN A ATZERE (R —2) 1323, Wi, SKERA/ 2 &S 270 0 B CIE D EA TWD, — T, Fi b 44
HEIMLTRY, BEEHDTZOHDORRIRD LI TND, TR L2V DO—DEL T, Fe—rFiioxtd5
RRIZRBE R M D3 AT OV RNWZ EN T HID, £ TR TIL, ba—~<r 7 — D HTHIIAS
WHALTUWDH.F. HawkinsOSHELE7 /L% FIWT, HARENIZIIT AR e— FlOBURE ST LTz, DM
HAH L, Re— 2B b U= 7 L [S-SHOELRE 7 /L | 48587, AEF /UL, EROSHELES /L
ZHARIC, 224 (Safety) BL OV - 18(F (Radio wave) WO Fi7- 70 B A N2, Bt (Operator) &REFRF (
Liveware) 2B X RI LT B335, S-SHOELRET /W HHAHTICEL E5F, YA EE s
~DIGHALARETHY, Ro—r D7 E I E BT D L iR S ND,

Proposing a Drone Accident Analysis Model
Based on the SHELL Framework:
Development of the S-SHOELR Model

Ryota lida "%, Masato Ebine *'*%, Hitoshi Igarashi*'*?,
Ryu Murakami'*?, Masayuki Kusakabe™', Hisanaga Kuroki “'"?, Takeshi Kohama™'"
Graduate School of Risk and Crisis Management, Chiba Institute of Science™
Faculty of Risk and Crisis Management, Chiba Institute of Science™

Small unmanned aerial vehicles (drones) are increasingly utilized across various fields, including agriculture,
logistics, aerial photography and disaster investigation and management. However, the number of drone-related
accidents continues to rise each year, highlighting the need for the establishment of effective safety measures. The
lack of systematic analysis of accident causes can be one of the prime reasons for this trend. In this study, we
analyzed the current state of drone accidents in Japan using H.F. Hawkins' SHEL model, which is widely used in
human-error analysis. Based on the results of the analysis, we developed a new accident analysis model specifically
designed for drones, called the S-SHOELR model. The model incorporates the traditional SHEL framework with two
additional analysis elements—Safety and Radio wave (communication)—while clearly distinguishing between
Operators and Liveware (related personnel). The S-SHOELR model is not only useful for accident analysis but also
applicable to risk assessment and operator training, contributing to the safer operation of drones.
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