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Abstract: Objective To develbp event-based method for m easuring air traffic controller’ s situation
aw areness (SA). M ethods The radar control scenariosw ere sim ulated w ith few aircrafts and m any
aircrafts SA data from event-based method and situation aw areness rating technique (SART),
m entalworkload ratings from air traffic workload input technique and NASA TLX, num ber of flight
conflicts, actual task lbad, etc w ere comprehensively applied to explore the sensitivity and validity
of event-based situation aw areness assesam ent techniqgue Events of dow n linked altitude request
w ere posed to air traffic control trainees Reaults The subjects detected the dow n linked altitude re-
quest significantly faster under few aircraft than underm any aircraft scenarios The event-based SA
could predict the num ber of flight conflicts occurred under many aircraft scenaros Under few air-
craft scenarios, negative correlation w as found betw een SA data from event-based technique and
SART, and positive correlationw as also found betw een event-based technique (reaction tme) and
air traffic workload input technique, but none of them w ere significant Conclusion Event-based SA
assesan ent technigque show s sensitivity, diagnostic capacity, predictive validity, and no intrusion
It enriches the m easurem ent of situation av areness How ever, more researches are needed to as-
sess the utility of it as am etric of SA.
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Tablel Canmparisonsof situation awareness mental workload, and performance across few aircraftsand many air-

crafty x £ )

measures few aircrafts m any aircrafts
SA event-based SA: SA 1 (s) 10 023 14 15664 79" "7
event-based SA: SA 2 & 3 (s) 3 92+0 84 4,10+0 92
SART 3D SA 118 92 £32 96 83 04424 42" "7
ATW [T rating 170 £0 57 303+123""°
mentalworkbad ATW IT reaction tme (s) 2 00+0 36 2 05+0 38
NASA TLX 2 77+0 93 389103 "7
perfom ance LOS (number) 0.86+0 85 2914135 "
T 0.077 0024 0.108+0 026" "~

Note: * * * P <Q 001 as compared w ith few aircrafts; SA 2 & 3 F(1, 50) =199, P = Q 17;ATW IT response latency F(1, 50) =

119 P =028
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Al SART 3D r(s1) = - F(1, 49) =472, P<Q 05,R2
024, P =009 =007,%A2&3
F(1,49) =6 82, P<0Q OS,R2 =0 10
2 SART ATW IT
2 Thecorrelation coefficients between event-based SA and mental workload
. few aircrafts many aircrafts
item s
SA 1 SA2&3 SAl SA2&3
SA (SART 3D) -024 -0 13 Q0 03 -0 09
mentalworklbad (ATW IT) Q 22 0 07 0 05 -0 20
3
Table3 The correlation coefficients between event-based SA and TLA andLOS
. few aircrafts many aircrafts
item s
SAl SA2&3 Al SA2&3
A 024 Q15 030" -0 06
LOS (num ber) 0. 23 0 18 - 002 038"

Note: * P <0 05 as compared w ith few aircrafts
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