Spiral Development
In Wartime
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\/ The Problem

e Can anyone tell me what you just saw?

 Machines understand coordinates — Humans
understand maps and imagery

e The “Soda Straw” effect — Great view of the
target, no idea what’s off to the side

* Profound need for Situational Awareness (SA)
tool to help understand where the heck
Predator is, and what the heck they’re doing
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N7 Predator Data 3
3

The Predator You See... The Predator You Don’t

Ta+3637444T0-11528023Tw891Sr3.714.99Se-
22.34Fv1.71S111014Sa+3639111So0-
11531557Sn2Cd20000823Ct1755441r-0.951p-
0.311h173.381cOMn23MdOMtOCIOPcOIvO

Ta+385T0-11536024Tw8983Sr5.47Sp218.64Se-
14.95Fv11.55S111024Sa+3639065S0-
11531546Sn2Cd20000823Ct175548Ip-
0.331h173.731cOMn23MdOMtOCIOPcOIvO

Ta+3634595T0-11536021Tw85.43S5p218.99Se-
15v11.55S111028S539029S0-
11531539Sn2Cd20000823Ct1755501r-0.341p-
0.581h173.501cOMn23MdOPcOIvO

Ta+3634577T0-11536010Tw8r5.40Sp24Se-
15.155S111033638582So0-
11531529Sn2Cd20000823Ct1755541r-0.371p-
0.871h173.661cOMn23MdOMtOCIOPcOIvO

ESD
(Exploitation Support Data)

Integrity - Service - Excellence
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A4 Exploitation Support Data

e Developed “on the back of a napkin” during
Operation Allied Force (Kosovo)

 Encodes aircraft and Sensor Point of Interest
(SP1) coords, elevation, Field of View (FOV)
etc.

 Transmitted at low data rate embedded in the
NTSC “teletext” field: teletext rides In the
blanking interval along with closed captioning

Integrity - Service - Excellence
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\/ Data Architecture - 2001
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CAOC Floor




A y
\/ Data Architecture 2001
«Q

e “Stovepipe” decoding, individual decoders for each
Individual computer displaying position

e One or two decoders — no ability to display any more

Predators than that

» Decoders not secured — flashing lights and little
outtons lead to “little fingers” screwing things up

 Predator position only displayed on the “Machine in
the corner” — information is not in front of the people
who need It in a tool that they know how to use

Integrity - Service - Excellence
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§‘( Spiral 0 — “Predator View”

o Specialized version of PowerScene

3D view of battlefield using imagery draped on
top of terrain

 Fails to answer fundamental questions:
“Where’s the Predator? What’s it looking at?”

o Unfamiliar software, heavy “man in the loop”

 Stovepipe solution — Predator position
displayed on one or two PC’s in the CAOC

Integrity - Service - Excellence
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Dlpaﬂmlm o[t [¥[«+] 58] ?| 221000 Coples
= @@ === across all four

| & e & services and 25
Allied Nations. The
de facto “Common

Operating Picture”
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\./FalconView “GPS” Interface' '
«Q

» FalconView has always had ability to display
standard GPS feed as moving map

e FalconView 3.2 added PLGR feed and broke
out feeds Into separate dynamic link libraries

* New ability to add additional “GPS” types to
already fielded versions of FalconView

« AFCSO Initiative to add feed to FalconView
to act as 2D companion to 3D PowerScene

Integrity - Service - Excellence
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\/ Spiral 1 — July 2002 @

o
Q<

e First connection between Predator ESD and
—alconView

o Uses existing GPS feed mechanism/interface

 Ability to display a single Position (aircraft or
SPI) from a single Predator

Integrity - Service - Excellence
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Predator Feed for FalconView

3 SkyView TM - Beta Version =13
File Edit W%iew Map Options Help
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\/ What Is the Predator Feed @

Q<

 Installable dll file (64kb) that works with
~alconView 3.2 (or greater)

o Uses existing Moving Map Functionality

e Follow Sensor FOV Centerpoint or UAV
L ocation

o Uses “ESD” Predator Position Feed to Serial
Port provided by data recovery device to pull
data from closed captions

Integrity - Service - Excellence
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\/ How Do | start the Feed?
o

» Start FalconView GPS Tool s s &

* Click Connect Button T
e Or...Just press “CTRL- g
Q”and FalconView will do ;

&

everything

Integrity - Service - Excellence



\
\/ Moving Map Toolbar @

) )4 4
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Connect/Disconnect
Predator Feed Options

Auto Center on Predator Position

Orient chart to match UAV Course / FOV Orientation
Smooth Scrolling

Turn On/Off Trail Points (breadcrumbs)

GPS Options

Course Displacement Indicator (CDI)

Display Range and Bearing

Coast Track to dead recon position of Boogie
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\\ / Predator Options Dialog 1)
\,;'/ Window @

Flowy Caontrol:

e |f the feed works . -
Predator Feed Options h E
once thentheonly | ..o
. = — [~ DTR/DSR
thlﬂg you should Baud Rate/3600  ~| | [ RTS/ATS
i _ v #OMS0FF
change is the “Feed | Pt =1 e Type
. - f Senzor Field of View
Type” to switch — O
between the UAV »
and the Sensor
FOV!

Farity: | Even

Stop Bits: | 1

v Filker out erroneous points k. Canicel |

Note: This is the only piece that is
“Predator Unique”. Everything
else is built into FalconView 3.2
and paid for by someone else
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NN Sensor FOV on 5M CIB

FalconView - LIMITED DISTRIBUTION - predato

File Edit WYiew Map Owetlay Tools Options Fawvorites Help
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Predator Position on JOG

“# FalconView - LIMITED DISTRIBUTION - predator UAY.gps*
Flle Edit Wiew Map Owetlay Toaols Options Favorites Help
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N7 Tying SkyView to Predator-

®
-

# FalconView - LIMITED DISTRIBUTION - SkyView1.sww
File Edit Wiew Map Owerlay Tools Options Fawvarites Help
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Center Map
Scale In
Scale Cut

Get GPS Point Info..,
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' Na
\u'/ Predator/SkyView

3 SkyView TM - Beta Version
File Edit W%ew Map Options Help
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3 SkyView TM - Beta VYersion Mi=1E3
File Edit “iew Map Options Help
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\/ Recording Missions

o
Q<

FalconView Records Mission in | i
Track file that can be reviewed / - 3
replayed at any time
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Back to
today...



CAOC Skycab

_________ - Serial Splltter |
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\ /)
\/ Spiral 1 Shortfalls

* Need to run serial cable to each individual PC
where you want to display Predator Position

 Different floor areas require separate decoders

« FalconView can only display a single position
at a time, need to manually swap video cables
to switch between different aircraft/feeds

Integrity - Service - Excellence
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\/ HH-60 “Splitter” Program @

o
Q<

 Program to take _1\ _
intertwined GPS and 7 [t

NRT Intel feed on a S
serial port and “Split” L
iNto two separate  chimereore 1y | E

Geargia Tech Research Institute s

TCP/IP feeds
 Also had intrinsic ability to take any serial feed and
translate into TCP/IP to broadcast across the network
» Also developed “Network NMEA” feed to receive
GPS feed across a network

Integrity - Service - Excellence



e | everage HH-60
Splitter program to
broadcast ESD
across a network

PREDATOR GPS FEED PLUG-IN
TOR FALCONVIEW 3.2 AND LATER

 Modify FalconView Predator feed to support
TCP/IP feeds as well as existing Serial feed

e Relocate teletext decoders from CAOC floor

gunder Predator LNQO’s deskz to secure area

Integrity - Service - Excellence
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o
Q<

Splitter

'_' Splitter [mainboot]

Froperties | Chabus |

[nput Source:; I Sernial Port x I [%

Serial Part

— Sernial Port O TLR/P .
T 1M1 = Flow Contral;
el ™ DTR/DSR

Baud Fate: |E|E|:||:| vI [ RTS/ACTS

IV O A<0FF

[ ata Bikg: IE vI
Parity: INDHE 'I
Stop Bits: |'| 'I

Cloze COM port |

TACELIMT [Threat] TCRAR port fumber; | 1234
HREA [GPS] TCFAR port number: T
&l data port number; E7E9

Ok I Cancel |

Help

Integrity - Service

New Pred Feed Optlons

Spiral 1 New Features

Predator Feed Options

Input Source: ITl:F',.’IF' TI

— TCPAP Optionz
P address : |1E|2.'IEE. 1 .13

Part number : | Erad

—Feed Type
" Senzor Field of Yiew
LA

[~ Usze heading to target

™ Filker out emoneous points

ak. Cancel

Excellence




\ /)
\,.'/Data Architecture - Decembe

e

Splitter
............................... Program ..........................

CAOC Skycab : CAOC Floor : |ISRD

Integrity - Servzce -Excellence
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\/ Spiral 2 Shortfalls

o
Q<

 FalconView can only display a single position
at a time, need to swap TCP/IP Input settings
to switch between different aircraft/feeds

e Concern about “how much bandwidth is this
using?”

« Growing awareness that there soon will be
many more Predators

Integrity - Service - Excellence
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.
/ Spiral 3 — February 2003

0

 Driven by Input from
Predator Community

o Add “MultiPredator” Tool
to display both vehicle and
SPI for multiple Predators

« Add SuperSplitter to translate serial to TCP/IP for
multiple ESD (or anything else) feeds

« Add “Raindrop Launcher” to pass coordinates from
FalconView to NG’s Raindrop point mensuration
tool using “Machine to Machine interface

Integrity - Service - Excellence
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\/ FV TST Enhancements

o
Q<

Super Splitter

Transmitting Pre
Position Informa
across the SIPR

SupersSplitter 192.168.1.121

Statug S Pred1 S F'red2|
Server Mam:
Input; ITCP;”:' vl Output; ITEF';’IF' ﬂ ’7|Pred1
— TCFAP Input — TCP/IP Output

Address: |192_1EB.1.122 vI
Fart: I a0m

dator
tion
NET

Dizconnect | ] .&utn-Heconnectl

Fot: |auu1 [
Format: IESD [E
Clients: |1

— Output Permizsionz ——

v A

—Semer Input Kb ——————————

" T

—Server Dutput Kb

"~ HM

 Terminal Window

Pe0l+0T a+063355365

p36. 405 -2 B4F+0.005 1195025 a+ 33511 755 0+ 06936005 C0205.26]:
MEOCIOP 0105 H3Cd200304101h7. 394101k, 303511 26T 0+0693558
Se-2 B4Fv0.00511 95205 2+3351 2295 0+06536030Ct020529 cOMn7t

Add Server Remove Server | Cahicel |

+ SuperSplitter 192.168.1.121

Status | Predi | § Prectz |
— Event Logging

Type | Server | Client 1P | Tirme | Statuz

@ Info 5-8007 ha 02/04 135116 Idle

@ Info Predl na 02/041351:42  Listening

@ Info 5-B002 ha 02/041351:51  Idle

@ Info Pred2 na 02/04 135216 Listening

@ Info Pred1:80001  127.0.01 02/04 13:56:07  Accepted

@ Info Pred2:8002  127.0.01 02/04 13:56:07  Accepted

1| | ©
— Channel Guide [4000]

tHame | Format | Prot | Fort | Address | Statuz |
— Total Input Khg—————————————————— ~ Total Qutput Khe————————

Load Splitter Server... | “iew Event Log File... | About... |

Add Server | Femave Senver | Cancel |
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Dlsplay Iocatlons an
. field of view of all
| airborne Predators,
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§‘/ FV TST Enhancements @
<

k35 RainDrop Launcher -
%1 Machine to Machine Interface
T & (M2MT) from FalconView to
e S Ra i
'f}’t.nb:‘;’.s, % RainDrop Mensuratlon?ol
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Siereo Image Exploliation
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SuperSplitter Program

: CAOC Skycab : CAOC Floor : |ISRD
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A )
\/ Current Status — Today'!

o Spiral 2 (Predator “GPS” feed) being fielded
across DoD as part of PFPS 3.3.1

 Spiral 3 (MultiPred Tool)in use throughout
the Predator community, GCS, Ops Cell,
CAOQOC, Exploitation Cell, Fwd Locations etc.

« Additional applications beginning to connect
to ESD TCP/IP stream from SuperSplitter

e Spiral 4 integrated into PFPS 4.0 (in test)

Integrity - Service - Excellence



\\ Z “Real World” Spiral
\ Q,

30 Development

 |In Wartime you’ve got everything but time

* Need to rapidly develop and field a solution,
even If it isn’t perfect

* Field an 80% solution or even a 50% solution
until you can get feedback and determine what
people really need

 If “spiraling” Is just justification for continued
funding It isn’t spiral development at all

Integrity - Service - Excellence
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\/ L_essons

|_earned

Listen to your customers
Just because It looks good in a demo doesn’t

mean It works

Find your “Alpha Geek”

Don’t try to do everyt
Plan to spiral within s
Be very careful when

ning at once

pirals
your developers start

thinking they’re smarter than the customer

Integrity - Service -

Excellence
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\/ |_essons Learned @

o
Q<

/. It’s gotta be easy to use

8. Leverage off what people got and what
people know how to use

Integrity - Service - Excellence
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