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Tracking display (Figure 1. 72)
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Signal table (Figure 1. £7)
® U NDIERE R
>  sig: V7 AOFE S (1~n)
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Function button (Table 1.)
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Feedback window (Figure 1. 7 )
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Targets
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Table 2. Range of values of targel parameters.
o =

Parameter Viloes

Target type Surface non-military, surface military, subsurface
nonmilitary, subsurface military

Initial radios () to 10

Initial angle 0 to 3607

[nitiul direction MNorth, NW, West, SW, South, SE, East, NE

Speed = 10

Tvpe of path Point, line, circle, zigzrap, experimenter-defined
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Automatic Tracker (AT)
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Results
AT reliability
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» low : 55%, moderate : 76%, high : 85%

AT use
® TFigure 2.13 AT OPERE T & THI=BINH O AT =R
® AT fHZRIZOWT 3( 7 U ) X 4AT OMRE) D430
> RHEEMSH Y (F6, 42)=4.61, p<.05)
> YT UAOFMRS Y (A2, 14)=5.01, p<.05)
> AT OPEREO E2EH 0 (K3, 21)=99.62, p<.01)
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Figure 2. Percentage of targets assigned to and tracked by the AT under each level of AT
reliability. The dashed lines show the percentage of targets that the AT would be expected
to track in the (a) low, (b) moderate, and (c) high reliability conditions.
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Figure 3. Difference between the percentage of targets assigned to and tracked by the AT
and the percentage of targets the AT would be expected to track as a function of AT
reliability and participant. The results for each condition have been subtracted from the
percentage of targets the AT would have been expected to track in that condition (the

dashed lines in figure 2).

® [Lower use group
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> BN 5~81%, AT DIBERIIERED &, ZWEIGTAT 261 L7z n#E



® AT #HH=ERIZ>\T 2(Lower/Higher use group) X 4(AT DOM:HE) D43 o3 Hr
> Lower/Higher use group ® EZHH Y (£, 6)=65.73, p<.01)
<  Lower X ¥ % Higher use group ® 57 AT ffi 31X EW

Figure 4.13{E AR THAT=SMNFH O AT i H3E
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Figure 4. AT usage across trials averaged over participants using AT more than expected
and participants using AT less than expected for three levels of AT reliability.

Percentage of targets tracked

® X—7y hOBHEMIIFRIZONT 327 U A) X 4AT OHERR) D43 8T
> REAEMZ L(F6, 42)=1.76, p<.20)
> AT RO E2 RS 0 (A3, 21)=29.50, p<.01)



2010/11/04
LT
FH2Y - FiR

> 2FUFOENTES D (A2, 14)=29.40, p<.01)
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< AT OPEREDS high O & &, BRERIIERN K HEW

® TFigure 5.1%, Lower & Higher use group DiEHERLE)HE
> Lower & Higher use group @ nil YD/ 87 3 —~< o AL [RIEE
> BRI ERIZ OV T 2(Lower/Higher use group) X 4(AT 14:58) D 43 o Hr
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Figure 5. Percentage of targets tracked successfully as a function of AT reliability and use of

AT. Includes targets tracked manually and by AT.

Response time
® SULHERIE, ARRIT Ttk OEMEN TR
®  SUSFEEIZ DWT 3(3F U A) X 4(AT 1HHE) D 43 H53 4t
>  KHEERBH Y (K6, 42)=10.28, p<.01)
> AT MEREO 835 0 (A3, 21)=121.79, p<.01)
> U UAOFEHRED (A2, 14)=73.71, p<.01)
> REFRMIZBELT
— AT PEREAMEWG S, BOGRFRIZ 2213780
- U UA3OHE, thoBix X0 b JERERIA S 72

® TFigure 6.1%, % AT PEREIZH51F 5 Lower & Higher use group O V-3 5K
> AT MEREA E WA, Higher use group (ZSUGHRBIANE WY, A BT
> SUSEERIZ W T 2(Lower/Higher use group) X 4(AT PEGE) D4y H /o
> Lower/Higher use group ®FGHEEIC F2h %722 LA, 6)=1.31, p<.30)
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Figure 6. Time taken per trial as a function of AT reliability and use of AT.

Errors
® T 7 —3|¥, miss, lost, misaccosiation, false alarm
® Figure 7.1%, & AT HREICKIT A/ T —=
® HxTF—HITOWNT 37T U A) X4(AT PERE) D 738U
> miss (X —7y FEEIRL, V7L —KTER)
< KHAEM® Y (F6, 42)=3.44, p<.05)
< AT HEREO T3R5 0 (F(3, 21)=10.28, p<.01)
— AT OMHREN EA3 D & miss 230720
> U UAOEHES Y (A2, 14=67.0, p<.01)

> lost (7 FNVERIRL, ¥—47 v h&—ETER)
> AT MHREO T3 H v (M3, 21)=12.6, p<.01)
— AT OMHREN BN D L lost 3720

> misassociation GR-> 72X —47 v NEIELWS T E—)
<> T UAOFEEL (M2, 14)=9.81, p<.01)
< U4 2 T misassociation 73%\ " (Table. 3)

> falsealarm (GEL WX —7%7'y oz 7 m—£)
< AT HREO E2VEH v (K3, 21)=3.85, p<.05)
— moderate T false alarm 730720
> T U FOTNRL Y (F2, 14)=43.29, p<.01)
— U A 304, false alarm 2720 (p<.05)
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Figure 7. Percentage of missed, lost, and misassociated targets, and false alarms averaged

over all participants and scenarios.

Table 3. Percentage of manual and AT misassociations in the high use and low use group as
a functiom of AT reliability averaged across all scenarios and for scenario 2 omly.

Scenario Usage Source Mil Low Moderate High
All High M anual 4.8 30 0.7 0.2
AT 0.0 -8 3. 4 4.3

Low Manual 5.7 3-8 1-5 0-6

AT i1 () .4 0.3 1.5}

2 High Manuoal 2.9 5.1 -6 -6
AT 0.0 -3 7.6 10-9

Low Manual 6.0 51 17 -8

AT -0 i 2 1.1 2.3

Effect of length of update period
®  HUHNEMIN 40 OLA, ZNEIE, 139TICo%, 5.3 % —5 v hOBREIZHED)
®  HHRERIN 50 M OKHISMTIE, #9156 ¥ —7 v NOBRERITHIZEEE ST

Discussion
® AT OMEREN ENRDHITHE- T, AT fEHFITHML 7=
o ¥ 1 (Figure 1) LSO REN, —H LT, AT ZiFfE A E 72130 Lgno7z
> Lee & Moray (1992)
> HEMEI AT LOMEAICE, BELY 2T A~DEHET TR, FEEE
DBEEPESTD
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> AlEOFEER
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® AT O misassociation (%, PEREDS RS 2IZE-> TN L 72
> §FlZ Higher use group @7 U 4 2 (Table 3. Usage: High, Senario:2)
S UFUA 2T, =Ty ML, oX—5 v b EThuES TRE)
> AT TR H =7y Ny T h e —HIH
> AN —2F, ATOE=FV 77— |2LV, ZRICKDT o7
® Rouse & Morris (1986) DR & —
> HE{LI AT ANRNMEHTE D @SN E, Bk AT a0E=41) 7
T —=0AELD

AT use
® Higher & Lower use group Mi#\ >
> BIMENDVRODT, N7 5—~ U AOFEEMICL otz
» Lower use group 1%, AT OMEREDS nil TNT 4+ —~ U ANEN>T2
> AT X TFEEAEORE ) 24 O T2 DI S A7z vl etk

Performance across the different scenarios

& I UA3IE, MOTFTIALVE, NTH—vUARENoT
> TT7—H00<, ATHEHRbmN-T

® TFUA3TIE, =5y h T FAOMENREHEINL TV
> JARXVT I EREZIZS D

Increase in update period
®  HUBTIFMIA, 40 206 50 FPITHIIN L7z BT e o7z
> BIED, VITFTALOBERBNLEONL Xy N E—RSETEGEA, EHY
TF I A X Th D AIREMEN @ E D
> RERORIBIZES T, 7T NE A X T FADORS TN I W25

Experiment 2
® ZFEBR1DOFRKELT, MALOSINEL, YEREOEKW AT 24 2Hmicdh -7z
> Lee & Moray (1992), Muir & Moray (1989)
> EHTERVWER#EIANE, BT 4=~ A2RTHELI AT AT
b, SN
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S BIEE, AT Y =7y M2 —B LU GEE LR Ro el b, FEhicy)
WERDHMEZER LD EMNARETH T
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Method
Participants

® ZNFE 204, 2 AITHRICHTE, TOMITZREA

Conditions
o 2(¥—74 v N 6/8—INET) X 2(AT DOYERE : m/ME—SINEN) X 12GR1 74— &0
D))

0 AT NBISTE B 7 FILDigifiE
> & :0.1~10, f%:0.6~0.9
o AT OFHIHFHIL, 58 1 @ High & Rk

Procedure

® h(L—=U¥vvivarkdatyarEia

® T ALy alriE3liTX4 Yy a FE
> AT OMREDIEFIL, 2y arTEIhT o F—n"T A
> KT E 40 FICERE
> NTF =~ ADT 4 — KRy T7X, BIFICEZR0oT

Results
& AT OFERNRT F—< R

> & 89%, 1K 60%

® Table 4.1%, HEMITBITH T —~ 2 ZADFEHR
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Table 4. AT use. targets tracked, misses; lost targets, and time taken as a function of number
of targets tracked, order in which AT reliability varied, and reliability of AT.

Targets  Reliable Association AT use Tarpets Mizses Lost Time
tracked AT threshold (%) tracked (%) (%) targets (Yo ) (s)

f First i1 94. 0 01.9 4.5 0.3 4.9

0-6 79-7 R7-5 6B 31 247

Second 01 0.0 06 2 2-0 0-5 16-0

-6 17-6 8.9 3.7 3.0 25-1

R First 01 075 524 32 03 13-0

0 & £3.2 a2 1 1.4 b 3 28-4

Second -1 05.2 g1. 2 -6 0-3 11-3

0.6 81. 4 0. 3 11-6 3-8 280

® AT OMEREDNAFICET A B AT A DL d-> 72 (Fs<1)

® X —y NOBUEMIIFIZONT 24 —4 v M) X 2(AT OHERE) D 53 o3t
> =Ty MEOFEHRE BV (A1, 32)=7.41, p<.05)
> X—T v :6>8
> AT OMRED ERNE S 0 (A1, 32)=14.57, p<.01)
& AT ORE - |/ > K

® Time(SUGKFH 2 NZHOWT 2(5 =7 M) X 2(AT DYERE) D43
> AT OHRROER RS v (A1, 32)=101.38, p<.01)
> AT OMRE -/ < &

o KLEEFE/ALTT—IX, miss Tholz

® misassociation DE|GIIEKI > 7=

® AT fEH=RIZHONT 2(Z =7 v MO X 2(AT DHERE) D /3
> X4y MEOESE LA 32)=1.73, p<.20)
> AT OFERED E2E2 LA, 32)=3.87, p<.06)
® Auto fEZRIT, FFMED L, EAR TR 5272 (Figure 8.)
> HHBMNEE, AT MR O EICEET 2120, AT # K& < RF

& F—r vy NINR8DEE, ATHMHEL % —7 v MEBIERPIRICHBREGRA A b
(AT OEHER : 1=.80, p<.01, AT OMEREIL : =87, p<.01)

& F—ry NI 6DEE, AT OMERIKTIE, [FERICFHHBEREGRS A BT
(1=.68, p<.01)

—  ZEB% 1 TiX, Higher & Lower use group (ZiBHERKENFHE & ORS# I L~ 7
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Figure 8. AT usage as a function of whether participants received more reliable AT first,

reliability of AT. number of targets. and participant. Participants in (a) received the
reliable AT first, and participants in (b) received the unreliable AT first.

Discussion
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o EEp2 TIE, EBR1 LITEARD, AT ORI TYH, 2NEIL AT 2EHT 2@ b
27
® TFigure 9.1%, Fik{TT, AT NBEEICKREI L=Z —7 v Mg L AT ICEIVIES -4 —
7y MDA
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Figure 9. Number of targets tracked by the AT as a function of number of targets assigned
to the AT per update for each scenario and participant. The data are from the low and
moderate reliable AT in experiment 1 (E1) and the eight target condition with the less
reliable AT in experiment 2 (E2).

General discussion
® A ERRIL, HEMLI AT ADMEREN, Yok H I Ao BEMEy AT AMERICE
D)t LTI ORATH D

® R 2 TiE, AT OMREOZELIT AT ERICITRE L 2o T
> FEEMEOBENBEMEY AT AMERIZEET 5 (Lee & Moray, 1994) Z & 3ASE
B C MR S s

o k1, 2L T, ZMMED AT HEHEITE -
> EATHFGE CA DT TEMRIE A 1T O A (Morris, Rouse, & Ward, 1988)34 5t
7o
> BIED, AT & FEEREOY) Y R 2 OB EZIT - 72 2 & BIRIE O "TEEME
S ATR=I7—%2EZLTH, B TZI—%2EETE

0 FEER 1 I2BWT, [MADDOSINEL, T4 —~2ADT 4 — RK_Rv 7 RE2 51T
WTh, AT O T — K072 0o 7=
> FEEAEOIFENE D R0 =D TIERWEA 9 s

Conclusion

® EER 12BN T, AT OMEREN AT fERICET 2 Z LMD b
> EBRZELT, MEREOKWAT THEM I EmcH -7
> BERRSTHY, BIEIE, AT O T —ZEIETE 72 EMNFEIK
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Table 1. Prerequisites, actions, and events associaled with function buttons in figure 1.
Function Prereguisite Action Event
Add Unassociated signal Select a signal from the Target marker appears
manual signal table: on the trackimg display
select Add button and selected entry in
signal table highlighted
Associate Unassociated manual Select an unassociated X removed from target
target marker and signal and unassociated murker and signal table
unassociated signal target marker; select entry highlighted
Associate button
Deassociate Associated manual Select either a manually  Emtry in signal table no
largel marker associated target marker longer highlighted and
or the associated signal targel marker has X in it
entry; select Deassociate
bution
Remove Target marker Select a manuoal or AT Target marker disappears
target marker; select from dizsplay. If it was
Remove button associated with a signal,
signal entry appears in
manual signal table and is
not hightlighted
Assign Manual target Select a manual target Target marker changes
marker marker from the display; from white to black;
select Assign button signal entry moves from
manual to AT signal
table
Deassign Unassociated or Select am AT target Target marker changes
associaled AT target marker; select Deassign from black to white; if
marker button marker was associated
with a signal, signal entry
moves from AT to manual
signal table
Undo Previous user Select Undo button Results of previous

action

action change back
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