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® Adaptive system(FE/HE DY) Y B 2 A[HEZR VAT 2)IZOW T
> L ZRBIETIL, BEVFEIOU Y AP URWIRRIEAEE S TE 7
(Fitts, 1951)
> Adaptive systemZfEH L7256, # A7 BIKONT 3 —~ o AN0mET S
<> Wiz oS (Morris & Rouse, 1986)
<> WIZERE R (Hilburn, Parasuraman, & Mouloua, 1995)

< WiZeE IR (Hilburn, Jorna, & Parasuraman, 1993)



2011/3/3
Wi 7
Y AT
® “In the loop” & “Out of the loop” {22\ T
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[Parasurasman. R., Bahri. T., & Molloy. R. (1991). Adaptive Automation and Human
Performance: 1. Multi-Task Performance Characteristics (Tech. Report CSL-N91-1).
Washington, DC: Catholic University. of America, Cognitive Science Lab.]
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Figure 1, Timeline showing automated and manual conditions for the engine status task for the two adaptive
groups and the control group. The engine status task was allocated to participants {humalrl control) at the
beginning of Block 5 for a fixed period of 10 min before being returned to automation (automation control). Each
session consisted of three continuous 10-min blocks, with brief rests between sessions.

Results
Monitoring performance: Initial manual condition
® L —=VURfTlicBis= VU EH



AEEh DR R

<  Model-based adaptive group : 71.4%

< Performance-based adaptive group : 68.4%
<~ Nonadaptive control group : 73.0%
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Monitoring performance: Automation condition

® Performance-based adaptive group
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Figure 2. Effects of adaptive task allocation on moni-
toring performance. The detection rate refers to the
rate of detection of automation failures in the automa-
tion blocks and to the rate of detection of engine mal-
functions in the manual block. For the two adaptive
groups, the engine status task was automated in
Blocks 1-4, allocated to human control in Block 5,
and returned to automation in Blocks 6-9. For the
control group, the engine status task was automated
throughout.
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Figure 3. Mean effects of adaptive task allocation on
monitoring performance {detection rate of automation
failures) in the pre- and postallocation automation
blocks for the model-based and performance-based

adaptive groups.

VAT LT T —[x Y RO (Table 1)

> 3(group) X 9(block) D73 # /3 HT
> AEERL
TABLE |

Mean Reaction Times (s) for Detecting Automation
Failures in Each 30-min Session for the Nonadaptive
Control and the Two Adaptive Groups

Group

Session

1 2 3 Mean

Nonadaptive control
Model-based adaptive
Performance-based adaptive

50 30 26 36
52 41 39 4.4
46 38 47 43




System (human + automation) monitoring performance
o TFE/HBRMEICE TS Y A EERORKEER (Figure 4)
> block1~4(#{*), block6~9(1%)
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Figure 4. Mean effects of adaptive task allocation
on system monitoring performance (human-plus-
automation detection rate of engine malfunctions) in
the pre- and postallocation automation blocks for the
model-based and performance-based adaptive groups.

Tracking
® BN T7x—~ 2% (Table 2)
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< 3(group) X 3(session) D73 # Ay HT
- AEEZRL

Fuel management
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TABLE 2

Mean Integrated Root Mean Square Error on the
Tracking and Fuel-Management Tasks (Arbitrary
Units) in Each 30-min Session for the Monadaptive
Control and the Two Adaptive Groups

Session
Group 1 2 3  Mean
Tracking o
Nonadaptive control 141.2 1257 127.0 131.3
Model-based adaptive 1339 1267 1183 126.3
Performance-based
adaptive 138.5 155.1 133.3 1423

Fuel Management
Nonadaptive control as5.2 55.5 306.4 149.0
Model-based adaptive 341.2 2945 2915 3090
Performance-based
adaptive 71.6 522 53.1 58.9

Additional control group results

Model-/ Performance-based adaptive group & 3#\>, Nonadaptive control group Tl
> TUVUVEHORL—=0 Ty g 05N
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22D control group
» Manual control group (44) : hL—=27% v a »RN10HEWN
>  Auditory control group (44) : BERIE#HR~ 525
VAT AT —OfHE (Figure 5)
> block1~4(Hi*), block6~9(f% )
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Figure 5. Monitoring performance of the standard, au-
ditory, and manual practice control groups in the pre-
and postallocation automation blocks.
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Discussion
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> RATHFZEOFE R & —3% (Parasuraman et al, 1993; Wickens & Kessel, 1981)
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<~ Adaptive system Ti%
- HEICET AL =X ORENEHR SN S (Parasuraman et al, 1992)
- BHEORAHNVETANREH SIS (Endsley & Kiris, 1994)
> ERMoBE L A7 MERHIE, LE A A LETALORRZKRTIED
> EERAEE IR OE D 4 THmE
> ZEHAZIZBWT, FEITTIBEICIE, HRAEEERSEY Y THND
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(Lee & Moray, 1992; Mosier et al, 1994; Riley, 1994; Singh et al, 1993)
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(Hancock & Chignell, 1989; Rouse, 1988)
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