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Proposed Tactical Tomahawk Missions
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The TTIMR Project

 UVA FNC grant to look at human performance issues for the
Tactical Tomahawk.

e Navy needs an interface to both monitor and control missiles

e Tactical Tomahawk Interface for Monitoring and Retargeting
(TTIMR)

e Initial research focus - individual performance

- What are ballpark response times?
- How many missiles can one person be reasonably expected to control?

- How does increasing workload affect performance and situational
awareness?
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Basic Layout
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Shortage s

Show: [ Action Messages ¥ Information Messages [ Health/Status Warnings Target: T031U-DM —— ©| ~ Missile: LMD29U-DL ————————————————
|Fuel Depot Type: Block IV - GPS Only Estimated Position : i
Lat: 33.80N [Fram: USS Levte Gulf (CG-55) Lati 3417E 58 — Strike Summary
|Long: 55.10F Launch: 0B:302 Long: 51.75W € Start: 06302 20 Targets
|Elevation: 181ft |Mission # 000015 Altitude: 4853.56 MSL 7 Elapsed: 29 min 0 Emergent Targets

RMGI05-M { Complete: 08292 0 Require Service
| TSC: Blue Ridae
Latest Message Traff
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i Target: ) Himll'i H Mu 1 3 E-U M Iidge Truck Park  Troop Camp  Chemical Plant Barracks
|None selected Type: Block IV -~ GPS Only Estimaled Position e S e i h e
(Lat: - Fromz US5S Fife {DD-991) Lat: 34.71E e e e e b i
|Lang: -- Launch; D6:327 Lang: 49.28W iy =
| Elevation: -- ft Mission # 000015 Altitude: 584 MFL 2
Missilels) targeting: Current Tasget: TOO35-OM Loitar “
. i " 16:39
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(06562) RM@19S-EH = Has been sucessfully retargeted to T@21S-EH | }M’”E LT Type! L e fscfmama’?osir.fm
(06572) Blue Ridge => EMERGENT TARGET IN NORTH CENTRAL SECTOR |t§f1:g':'__ Euun;'chlf ?]%2;; (0D-391) EE;&;EW
(@6572) TTIMR =- Retargeting RM@225-DL to T@225-EH |Elevation: -- ft ion # 000015 Altitude: 584 MFL

(0658Z) Blue Ridge => How many targets can RM021U be retargeted to in 20 Missile(s) targeting:

minutes?
e - . . . None
(86592) FMB115-DM == Missed a reporting waypoint.
(0700Z) Blue Ridge => How many minutes do you have left to flex RM023s to

T02057 2

Last message received @ 07002

Clear

Current Target: TOO35-DM
TTI: 26md3s (07:247)
TOFR: 93 min

Loiter:
Mot Loiter Capable
1 flex targets

— Retarget:
) Retarget Missile

Retargeting command sent

Tactical Tomahawk Interface
for Monitoring and Retargeting




F!

Show: E Action Messages E Information Messages E Health/Stats Warmnings

1
| (B562) FRMA195-EH =» Has been sucessfully retorgeted to TB215-El ""l
Strike: Al
Ol Storage_ FuelDegot  Reactor Facility | [DESTE) Bhis Rge => EMERGENT TARGET IN NORTH CEMTRAL SECTOR
@76 . 8724 eres . 1
H=+ H 1 B .
9701 o7zl : wmas em@’zz i | i%b |'l£::| 1 1Ir‘H =2 Ht‘t{lrﬁ.ﬂtlnq H_%EES -I:IL I'_I} IQEES I'_H
L T Ll | |
RMO15U-DM 12:26 D a7:237 4:49 | E = -
woisvou e JmaE e || ingsgZy  Bhee Ridge == How many targets can RMOZ1U be retargeted to in 20
1
RMO18U-DM 15:47 14:41 =
o | minutes?
5 1
RM021U-DL --- 4:04 --- | I — . . .
RM0225-DL | (eE592% FEI11s5-DM == Missed a rop FELng waypaint
RM0235-DM
MUCHUDN | 19:% | (0700Z) Blue Ridge => How many minutes do you have leftto flex RMOZ3s to
1
1
| TO2057 ¥,
1 -
1
| Last message received & 07002
! Clear
FF Alloc 1 @ 1
RTG Alloc @ 1 @
Total Required 1 1 1 Efrl'd ]
Shortage - == ==
‘ -
| show: W action Messages W Information Messages W Health/Status Warnings 9 |’Targel: ©| — Missile: RM0235-DM i
(06562) RMB19S-EH = Has been sucessfully retorgeted to TA215-EH [t telectes I\:; Eﬂ‘;kfli‘:e"(lf;;z;w i:ﬂﬁo::omm
(06572) Blue Ridge => EMERGENT TARGET IN NORTH CENTRAL SECTOR Long: Launch: 06:337 Long: 49.88W
(@6572) TTIMR = Retargeting RM@225-DL to T@225-EH |Elevation: -- ft Mission # 000015 Altitude: 584 MFL
(0658Z) Elue Ridge => How many targets can RM021V be retargeted to in 20 Missile(s) targeting: Current Target: T0035-DM Loiter:
minutes? TTl: 26m43s (07:242) Mot Loiter Capable
(@6592) FMBL1S-DM => Missed o reporting waypeint. i TOFR: 93 min 2 flex targets
(0700Z) Blue Ridge => How many minutes do y ou have left to flex RM023s to  Retarget:
102057 - O Retarget Missile
Last message received @ 07002
| Clear Retargeting command sent
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A Flexible Decision Space: The WOO

A candidate Preplanned
missile exists for TOT

another TOT
outside the pre-
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window \ Y
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Subject Testing

e 42 Subjects

- ManTech & Damneck

- 29 active duty, 13 retired personnel
e Factors under Investigation:

- Missile levels: 8/12/16

- Tempo: Slow/fast target arrival (4/2 minute
interarrival times)

e Development of simulation model
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Missile Level Results
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8 & 12 missiles were
statistically significantly
different than 16 missiles on
the following measures:

e Decision Time

e Figure of Merit (overall
performance)

o Utilization



Missile Levels & Secondary Tasking

Secondary Tasking for Missile Levels

—m— 12 Missiles
16 Missiles

Time (secs)

100
80
60
40
20

Secondary Task

Secondary Tasking - communications introduced through chat box
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Tactical Tomahawks vs. UCAVs

e Mixed operations

-Loiter patterns
e Cost benefit analysis

o Supervisory control issues of multiple vehicles
- Increasing autonomy of control
- Automation bias

e Network Centric Warfare
- Swarming UAVs

- Visualizing cost functions
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