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Usin g Simulatio n t o Predic t  H u m a n Habit-captur e Error s 

Michae l  Freed ,  Roge r  W.Remington ,  Jame s C .  Johnsto n 
NASA Ames Researc h Cente r 

We ar e constructin g a  syste m t o predic t  th e kind s o f  enor s 
ai r  trafifi c  controller s ar e likel y t o mak e usin g give n 
procedure s an d equiiMnen L Th e syste m take s piooedur e an d 
equipmen t  descr̂ }tion s a s inpu t  OuQMi t  i s  produce d i n tw o 
phases .  I n th e simulatio n phase ,  th e simulate d controlle r 
carrie s ou t  task s i n a  se t  o f  user-define d scenarios .  I n th e 
subsequen t  analysi s phase ,  occurrence s o f  operato r  erro r  ar e 
identifie d i n a  trac e o f  simulatio n events ;  detecte d error s ar e 
the n classifie d a s instance s o f  oio r  types ,  tepteseate i  a s 
error-pattems . 

The primar y assumption s abou t  huma n cognitiv e behavio r 
ar e define d b y a  domain-independen t  cognitiv e model .  Usin g 
th e curren t  model ,  th e simulatio n phas e ca n rqvoduo e 
severa l  classe s o f  huma n error ,  includin g wha t  ar e 
sometime s calle d "habi t  capbs K errors. "  A n everyda y 
exampl e o f  a  habi t  c^>tur e erro r  occur s whe n drivin g t o a n 
unusua l  destinatio n alon g a  familia r  path .  Fo r  example ,  a 
perso n m a y driv e awa y Cro n woi k intendin g t o sto p a t  a 
convenienc e stor e alon g th e way ,  bu t  inadvertantl y arriv e a t 
home (th e usua l  destination )  instead .  Analogou s error s ca n 
occu r  i n th e domai n o f  ai r  traffi c  control . 

A habi t  c^tur e erro r  ca n b e define d a s th e selectio n o f 
habitua l  (hig h fipequency)  actio n whe n infoimatio n tha t 
implie s tha t  th e actio n i s inconsisten t  wit h curren t  goal s ca n 
be recalle d fro m m e m o r y o r  perceived .  Habi t  capuir e error s 
ar e predictabl e i n th e sens e tha t  certai n know n factor s greatl y 
influenc e th e likelihoo d o f  thei r  occuirence .  Th e likelihoo d 
of  suc h a n erro r  rise s whe n an y o f  th e followin g condition s 
exist : 

• At the moment of decision, no easily perceived feature 
maike d a  conflic t  betwee n a  habitua l  actio n an d cunen t 
goal s 

•  A t  som e U m e |mo r  t o makin g a  decision ,  a n easil y 
perceive d featur e markin g confli a betwee n habi t  an d 
goal s wa s insufficientl y encode d i n memor y du e t o hig h 
workloa d 

•  Durin g th e interva l  betwee n perceivin g conflic t 
informatio n an d usin g tha t  infoimatio n i n a  decision . 
th e agen t  rarel y observe s reminder s o f  th e informatio n 

•  Th e agen t  mus t  cop e wit h hig h workloa d a t  th e moment 
of  decision ,  reducing  th e tim e availabl e t o recall  habi t 
counterindicativ e infoimatio n fiom  memor y 

Our simulated human agent is designed to cany out tasks 
i n complex ,  dynami c domains ,  perfoimin g competoitl y 
under  norma l  conditions ,  bu t  becomin g increasingl y likel y 
t o er r  whe n factor s suc h a s thos e liste d abov e ar e presen t 
The curren t  mode l  approximate s huma n pronenes s t o severa l 

differm t  kind s o f  habi t  c^Mur e oror .  Futur e elaboratioa s o f 
th e mode l  wil l  produc e erro r  suseptibilitie s o f  othe r  kinds . 
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