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Abstract : This paper provides an integrated view on human and system interaction in advanced and automated systems, which adopting
computerized multi-functional artifacts and complicated organizations, such as nuclear power plants, chemical plants, steel and semi-conduct
manufacturing system. As current systems have advanced with various automated equipments but human operators from various organizations are
involved in the systems, system safety still remains uncertain. Especially, a human operator plays an important role at the time of critical
conditions that can lead to catastrophic accidents. The knowledge on human error helps a risk manager as well as a designer to create and
control a more credible system. Several human error theories were reviewed and adopted for forming the integrated perspective: gulf of
execution and evaluation; risk homeostasis; the ironies of automation; trust in automation; design affordance; distributed cognition; situation
awareness; and plan delegation theory. The integrated perspective embraces human error theories within three levels of human-system
interactions such as affordance level, psychological logic level and trust level. This paper argued that risk management process should dealt with
human errors by providing (1) reasoning improvement; (2) support to situation awareness of operators; and (3) continuous monitoring on
harmonization of human system interaction. This approach may help people to understand risk of human-system interaction failure
characteristics and their countermeasures.
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1.ME S5 st e, ALYl 70~80%7F FHollE
(Human error)o]] &Jsto] HRAYSEaL Qlrkal of 3 ltofA]

AAREA & Hebree gt o R Qlste] Ak 9h3] 3 e, ARLE o=t QloiAE Aixke] g
22| (GPS navigation) 50| UAAEZOE @2 o= £ AAIRolA WAsH] Hoke sid 2rdAiAle] A
2ol7 He & Asst BAE ARSSHA e AlLEe 8800] FojSkE 74|, BA W AT AA ol
A =RAeE Abd@Ee] Z1AEE] 9 FR] o) 3753 OE shz o] Xt el 2laa diFe] & otk
AEeh A F53] olFoA fhrh olet Al HE ueb  AAEle AAISKL Eeledel gl AAA
S7IES A "y e AP dl (engineering designers):= fFRof= el gt HSH<l o3
%= 7]ofst ATk SHAIRE Al AHl9] V5 A A2 okl 7F Qojok gtk AAAE Hehzolal Ve o R =4
ARt QIzte] ojRt A AR ARl 7Hdo] AlAH 7IRte 2 AjAdle AASE Adde] vk Hide ol&
Aol FFE FA 2 99 A woHATh ol Ad) AAR AREShe Ak Rt R A 9] Ale A, AbE] A,

A~EL AFsReahe BT tiohs] 99l AlA weHor BHehddt FFEdold A A whet

el (interactive complexity and tightly coupled system)o|z} Al 2"E ofsfishar -gsteRith weba] AAAE A
ESE- LRI = R o] YEEAS & olsfsix Eatar glrtar Fhp.
Aol A 2 Ake] B¢t fsoll ofgk Asrt AL 7] 1E] 23S T SEuEke] Akare
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Fig. 1. Three patterns of human - system interaction processes in
order for human to figure out design concepts with design
elements of a system”
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Table 1, Human system interaction issues in literatures

Table 2, Failure mode examples in human—system interaction

Author(year) Human system interaction issues Failures in human properties
= - Accident cases - -
De Keyser(1990) temporal decision making perception | recognising | reasoning belief
Hutchins, Hollan and Norman(1985) | gulf of execution and evaluation Ladbroke train collision,
. . . U.K.(1999) © ©
Wilde(1982) risk homeostasis -
. L . Honam chemical
Bainbridge(1983) the ironies of automation explosion, Korea(2003) O
Muir, Moray(1994) trust in automation East America electricity N 5
Sarter, Woods, Billings (1997) automation surprise blackout, U.S.A.(2003)
Gibson(1977),Norman(1998) affordance BP Texas chemical
: — — explosion, U.S.A.(2005) © ©
Hutchins(1995) distributed cognition > T
o Fukushima nuclear power
Endsley(1995) situation awareness plant meltdown, o
Busby, Hughes(2003) plan delegation Japan(2011)
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Fig. 2. Human - system interaction model
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Fig. 3. Harmonization process of human—system interaction
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