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Introduct io n 

Successfu l  performanc e i n comple x dynami c 

environment s relie s o n accurat e an d timel y acquisitio n an d 

interpretatio n o f  information ,  typicall y from  multipl e 

sources ,  t o guid e decisio n makin g an d action .  Withi n a 

ship' s Comba t  Informatio n Cente r  (CIC) .  tactica l  decisio n 

makin g team s continuousl y interpre t  ongoin g events ,  base d 

on informatio n from a  variet y o f  sources ,  i n orde r  t o detec t 

and identif y contacts ,  evaluat e potentia l  threat s an d tak e 

appropriat e actions ,  i n direc t  respons e t o thos e events .  Par t 

of  ou r  wor k o n th e Shipboar d Instructo r  Trainin g Suppor t 

(SITS )  program ,  ha s include d identifyin g method s t o 

suppor t  assessmen t  an d diagnosi s i n scenario-base d 

training .  Thi s presentatio n discusse s ou r  effort s t o asses s 

performanc e o f  th e trac k identificatio n proces s b y 

diagnosin g th e rol e o f  vanou s informatio n source s i n trac k 

identificatio n decisions . 

Trac k identificatio n require s a  tea m o f  operator s t o 

initiall y  detec t  th e presenc e o f  a  contact ,  usuall y throug h 

observatio n o n a  display .  Th e tea m ma y hav e receive d 

notificatio n from  on e o r  mor e source s o f  a  potentia l  contac t 

tha t  ma y soo n becom e apparen t  o n th e display ,  thu s 

primin g th e tea m t o b e observan t  fo r  it .  Onc e a  contac t 

appear s o n th e display ,  i t  i s  officiall y  a  track ,  an d th e 

syste m assign s a  numbe r  t o it .  A t  thi s point ,  th e tea m mus t 

attemp t  t o identif y th e trac k i n term s o f  it s threa t  potentia l 

t o th e shi p an d othe r  friendl y o r  neutra l  contacts .  Onc e a 

trac k i s identified ,  th e tea m monitor s i t  t o determin e 

whethe r  o r  no t  th e trac k shoul d b e reassesse d wit h regar d t o 

It s threa t  potential ,  and ,  thus ,  requirin g a  chang e i n 

identificatio n and ,  possibly ,  an y actio n take n towar d i t 

To mak e a  correc t  trac k identification ,  th e tea m use s 

informatio n from  source s suc h a s intelligenc e data , 

electroni c sensors ,  IFF ,  poin t  o f  origin ,  an d characteristi c 

maneuverin g pattern s tha t  correlat e highl y wit h differen t 

type s o f  tracks .  Th e identificatio n proces s involve s activ e 

informatio n seeking ,  communicatio n amon g tea m member s 

and wit h externa l  sources ,  an d consol e interaction . 

Approach 

One objectiv e i s t o us e operato r  keystrok e pattern s t o asses s 

performanc e o n th e trac k identificatio n tas k an d t o 

diagnos e whic h o f  th e availabl e informatio n source s 

participate d i n th e identificatio n process .  Ther e ar e a 

number  o f  source s o f  uncertaint y i n assessin g th e 

identificatio n process .  First ,  ther e i s uncertaint y inheren t 

i n th e task ,  th e confidenc e leve l  associate d wit h eac h sourc e 

of  informatio n differs ,  s o i t  i s importan t  fo r  th e tea m t o us e 

hig h reliabilit y  informatio n source s an d t o us e multipl e 

sources .  Second ,  a n accurat e identificatio n ca n b e base d o n 

variou s combination s o f  information ,  availabl e t o th e tea m 

at  differen t  times .  Finally ,  th e keystrok e observable s 

provid e onl y on e windo w int o th e process ,  communication s 

betwee n tea m member s an d wit h externa l  source s provid e 

anothe r  windo w o n th e identificatio n process .  S o assessin g 

th e identificatio n proces s i n term s o f  th e informatio n 

source s tha t  contribute d t o a  decisio n i s a  tas k wel l  suite d t o 

probability-base d inferenc e technique s (e.g. ,  Marti n & 

VanLehn ,  1995 ;  Mislevy ,  1995) . 

The Bayesia n networ k fo r  th e trac k identificatio n proces s 

i s mad e u p o f  variable s representin g th e observabl e 

keystrok e actions ,  th e observabl e value s o f  th e relevan t 

informatio n sources ,  an d th e inferre d rol e o f  eac h 

informatio n sourc e i n th e identificatio n decision .  Th e inpu t 

t o th e networ k i s a  se t  o f  value s representing :  th e 

identificatio n assigne d b y th e operator ,  keystrok e action s 

relate d t o accessin g a  particula r  informatio n source ,  th e 

correc t  identificatio n o f  th e track ,  an d th e conten t  provide d 

by eac h informatio n sourc e a t  th e tim e o f  th e operator' s 

identification .  Th e outpu t  from  th e networ k i s a  se t  o f 

value s representin g th e probabilit y  tha t  eac h informatio n 

sourc e wa s accuratel y used ,  inaccuratel y used ,  o r  no t  use d 

at  al l  i n th e decisio n process . 
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