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A V.
\,’( Command and Control Operations

Pros

* Real-time access to information from distributed operators results
In greater situation awareness thus more accurate and faster
decisions

Cons
* Overload of communication that is perishable or hard to detect

e Systems that are redundant and not inter-connected
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A )
\,J Spatial Audio

‘e

* Spatializing communication into virtual locations
Increases intelligibility by 30 — 40% as well as reduces
listener’s perceived mental workload

5-7-2-1 mark ot
id november-victor 3-0-7-0-3-4.5.0 over




Capture and display of messages

* Real-time speech-to-text transcription
* Records audio files

* Sends and receives Chat message

04]Viperl: VIPER-1 and 2 reference 2-6-0
[15:04:10]Magic: VIPER-1 single proup BULLSEYE 0-3-0/14, 24000 frack east bogey
[15:04:12]Viperl: VIPER-] gate
[15:04:19]Viperl: VIPER-1 has group heavy
5:04:23Viper2: *** 1 zame
[15:04-34]Viperl: VIPER-02 target group BULLSEYE 0-5-6/21, 25000 MAGIC declare

Play |Stop |Revise | Annotate PR

[15:04-:40]Magic: MAGIC flyer BULLSEYE 0-6-0/20, 24000 bogey

[15:04:40]Viper]: ¥**

[15:04:43]Viper2: VIPER-2 target 0-5-8/23, 24000 bogey
5:04:51Viperl: VIPER-1 formation is offset container 4 ship
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\_{ Accessing Information
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* Flag lines of comm for easy retrieval
* 'Find' function allows operators to search for specific comm

®* 'History' goes to particular times

ATV [ ran 3OOOOGL00 - 300 M Hs Aol

3 noathers trailer

fizx 2 noethern tradler fox T southern teailes

My Stop Rense Annotsie L
0-5-7 fhyest BRANA 2-0-5711, 36000 track porfeast kostile

target Erul |LI|.'IJ].II'I.I.h
soried morfem frler
e targrd lead groop BULLSEYE 0-6-3728, 20000 track cast bogey
e L] J
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SR is not 100% accurate

2ssages can be edited to
flect the corrrect
formation

Xt can be formated to
er's preference

yerators can leave notes
themselves for later
view or debriefings

VIFER-2 drop lead proup tarpet trml groap | E
enaddle tarpet lead gromp BULLSEYE 0-6-0 00 ol hostile track easi
soy 2 VIPER-2 tarpeted trail group BULLSEYE O A000 soortend morthern trankes

Play Siop Revise Anmotste m

VIFER-2 drop lead proup tarpet trml groep BULLSEYE 0-4-616, 24000 bopey
eddle tarpet lead groap BULLSEYE 06020, 3 00 ol hostile track easi
oy 2 VIPER-2 tarpeted trail group BUTLSEYE 0-4-9717, 24000 soned sorthern truiler

Play Siop Revise Anmotste m
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/ Keyword

* User defined keywords are hightlighted

L] mdin4ﬂ[][][][]ﬂ[][] - 400 MHz

Selm:t I&E.‘lnl.mds |_ bra,a
Eefresh keyvwords ¥ bullseye
Enable highlighting I fox | BULLSEYE 0-6-7/55,

¥ Lill RAA 1-8-0/17, 10000 hostile
W cleared hot g

Show Eeyword List v ;
[ >up BULLSEYE 0-6-6/54, 34000 track south hostile gronp BULLSEYE
b [V foxtrot rroup BULLSEYE 0-8-6/39, 7000 track south hostile 1 group faded
‘ 5 mn: V¥ zzu sroup track south 34000 0-2-1 look for group 23000 track north

[ hostile

Dizable highlighting
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4 Evaluation of the Multi-Modal
Communication Tool

itial evaluation of the MMC tool

- Assess the potential utility as a communication
management suite as compared to Radio, 3D Radio, and
Chat

The combination of comm tools would aid operators
to quickly and accurately detect and reply to critical
messages independent of information load

10 paid participants monitored six comm channels for
10 minutes for the occurance of a critical phrase and
reply by repeating the message back
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y Research Design

4 comm devices x 2 signal difficulties within design
— Radio, 3D, Chat, & MMC

— Short & Long
* Viper 1 ID hostile

* Vipter 1 hostile north trail group 75 miles
* Neutral signals

—4 signals per channel per min

* Critical signals

—1 critical signal per channel per min
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7 Results - Correct Detections

MMC (84.3) = Chat (83.6) > 3D (69.8) > Radio (60.7)
Short (81.3) > Long (67.9)

Significant Interaction

100% - M Short

90% - Long
80% - ] [
g 70% -
B 60% - I
2 50% - I
B a0% -
S 30% -
20% -
10% -
0% . . .
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Results - Accuracy

MMC (99.4) = Chat (99.8) > 3D (94.8) = Radio (96.1)
Short (99.2) > Long (95.8)

Significant Interaction

100% -
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96% -
94% -

-
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82% .
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I Long




Y-
7

Results — Response Time

Radio (3.51) = 3D (3.35) < MMC (6.98) < Chat (12.54)

Short (4.39) < Long (8.82)

Response Time (Sec)
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Conclusion

1is study examined opertor's ability to quickly and accurately reply
detected signals with the use of various communication devices

adio vs Chat

MC offers a compromise between the speed of Radio monitoring
1d the accuracy and logging capabilites afforded from Chat

1ere was no difference in correct detection and response accuracy
tween the short and long critical messages for the Chat and MMC
nditions

1e availability of persistent transcriptions of Radio communication
1d increased intelligibility of 3D Radio coupled with the ability to
trieve pertinent information could be the difference between
ISsion success or failure
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