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What is AWSS
Aerial Weapon Scoring System

»

»

»

»

Scalable & portable system of computer controlled sensors used to score
live-fire helicopter gunnery for evaluation of crew & weapons

performance. This objective scoring system allows the commander to
validate training standards, ensure training effectiveness, and substantiate
training ammunition requirement levels.

Consists of:
— Acoustic sensors for 2.75” rocket impact location

— Radar sensors for cannon/machine gun scoring

— IR/Optical sensors for laser designator detection & tracking when used with the
Hellfire Captive Training missile

Seven fully portable systems delivered to the US Army for crew
qualification gunnery training

Only fielded system worldwide for Attack Helicopter live fire training
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AWSS required operational capability

»

»

»

»

»

»

AWSS is the standard objective scoring method
for all US Army AH-64 & OH-58 crew qualification
gunnery tables (6-8)

Provide Commander with objective feedback of
target effect for all Attack Helicopter weapons
engagements

Operate Day and Night with no degradation or
limitation due to environmental conditions that
would not preclude training

Detect and score > 90% of all projectiles (rockets
and bullets) in the target effect area (scored zone)

Maintain > 95% equipment availability rate

Sustain NO damage from environmental / EMI
standard conditions for Army ranges & training
devices
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AWSS background

»

»

»

»

»

»

»

»

»

Original Requirement

Prototype Operations (Ft Hood, TX)
Production Deliveries

ECPs Incorporated

Upgrades Funded

Production Start

Fielding

Continuous System Enhancements

1984
1986-90
1991
1995-99
2000

2003
2004-07
2007-present

Currently there are (4) Systems based at Ft. Hood, TX that are
utilized for all US Army Attack Helicopter live-fire gunnery operations
in North America. There is (1) System permanently based at
Grafenwoehr, Germany, (1) System at Camp Casey, South Korea,

and another (1) tailored system at Udairi, Kuwait.
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System packaging for portability
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AWSS benefits

»

»

»

»

»

»

»

»

»

Every Weapon Engagement is scored to same standard

Target Effect of every Weapon Engagement is provided in near REAL-TIME
Every Weapon Engagement is documented

TTPs can be validated and standardized

Crew Performance Improves Dramatically

Training Resource Utilization is captured

Performance can be tracked

Crew Errors are separated from Bias Errors
- Both can be identified and tracked
- Weapons maintenance / bore sight accuracy improved

OBJECTIVE MEASUREMENT OF COMBAT READINESS!
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AWSS subsystems

»

»

»

»

Control Station Subsystem (CSS)

- (CSS) Computers, Printer, WLAN Data Link, System Software
Bullet Scoring Subsystem (BSS)

- 7.62mm, .50 cal, 20mm, 30mm, 40mm

- Real-Time Hit Scoring (98% Detection/Location On-Target)

— Area Scoring (98% Detection within 50X20 meters area)
Laser-Aim Scoring Subsystem (LSS)

— LOAL and LOBL Missile Launch Modes

— Real-Time Hit Indication

Rocket Scoring Subsystem (RSS)

- PD (M274) and MPSM (M267) Rockets (90% Detection/Location within the TEA)
— Real-Time Scoring with Target Effect (90% Detection/Location within the TEA)
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Subsystems and components
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Control Station Subsystem (CSS)

»

»

»

Workstation #1
— Primary Control Station for scoring engagements
— Holds all shared data including score files
— Only station requiring data back up

Workstation #2
— Runs Real-Time Processes automatically
— Performs sensor communication and rocket scoring
— Secondary scoring station (backup)

Rugged Laptop
— Supports downrange operations (setup/BIT)
— Remote scoring station

— May be used to observe engagement results in real
time at remote location (tower)
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Bullet hit scoring stationary target
Round ldentification Location System (RILS)

Target Panel

Radar Antenna Radar Antenna
Mounting Bar
N A
RILS WLAN Round Identification & Location System (RILS)
Antenna
Hit Port :] TIS Target Interface Sensor (TIS)
Tilt Switch
' Battery
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Bullet hit scoring moving target

A Radar Radar Antenna Radar Antenna Eadar
ntenna Mounting Bar Mounting Bar ntenna
RILS RILS N /‘V/VLAN
_ Antenna
Hit Port
Tilt Switch ;] TS
it SWIC L—— Battery
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Bullet area scoring

G T e e
/’ I rIV\ \\
/, | ’/ \\\ \\
’I' | ," \‘\ \\\

I' I II' \\\ \‘
' ' " Target Panel ' :
! . Target Panel - . \
! : ;e \ Approximate \
| ~20 meters high ! ; ‘. Radar Fan 5
| I 0 i (not to scale) i
“\ : \ / \ /‘/ :"

. PR ' WLAN /

\ I Hit Port TISH Antenna /!

\\ : BCSis placed LTt SMtCh ‘ /,’
: 25-meters | 77— Bat
: in front of target Rad\érAnfénna
o [ AN L
4— e ‘—Y'—'"—"—"a'u'-_--l-u-l.--!-— ——— s o T i = e S S Ee S e BT e S S TE e = = = e = ->
~25 meters wide ~25 meters wide
Antenna BCS Mount :

Bullet Counting Sensor (BCS)

TIS Battery Target Interface Sensor (TIS)
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Bullet hit scoring display

B Score Keeper - AWSS_TEST - 3-101T7DH - [Eng &7, Bullet Target: ¥ 23] - |D ﬂ
BB Fie RTP Edit Summary Window Help _ |E’ il
EREEL e EEDEICIEE: | &

File # Pilat | SITH
00007 | Trarm V23 Date/Time | 20-Ju-2004 13:49:33

Engagement
e CPG [KRAUSE BetPos  |FPA Terget Up | 134235  Down | 134241

IT of 9 ac# 123 A

Range 1750 meter Burst | Dlet Time | Dets | Hits |
1 13:45:37.0 7 0
Stas | TOF 40 sec 2 13,49:39.0 8 0

3 1349410 10 8
Print Summary | Bulet)  [30mm
Hits Ta Kill 1
Bat Pos

Hit Count IT Deats I 25

>»> Kill <<< b.1sec

T-72 Front

Ready l_ IW 4
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Bullet area scoring display

B: Score Keeper - AWSS_TEST - 3-101T7DA - [Eng &1, Bullet Target: ¥ 21] = |D il
5 Fie RTP Edt Summary Window Help _ |51 il
|SDNRE®OHERD| N S% 2 I
File # Pilat | SMITH
00009 I Target el Date,/Time I 21-Jul-2004 08%:08:32
Engagement
e CPG |KRAUSE BatPos  |FP2 Terget Up | 080534 Down | 080638
1 of 9
ACH I123 AHE4D Range 750 meter Burst | Det Time | Count
1 08:06:36.0 7
Staus | TaF 08 sec 2 03.06:38.0 8
i Sl ey | Bullet(s) Alcal
Hits To Kill 8
Whn Type Bat Pos Target Hits Kill
Hit Count 15
>>> Kill <<< 4.0sec
T-72 Front
Ready U v
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Laser Scoring Subsystem (LSS)

Offset Overspill
Detector (OOD) | I

\.\ /‘/Laser Detection

WLAN Sensor (LDS)
Antenna
LDS D

Hit Port

Battery T

Tar_get
Panel
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Missile laser track display

B Score Keeper - AWSS_TEST - 3-101T7D4 - [Eng #2, Missile Target: ¥ 31] — ol x]
23 Ele RTP Edit Summary Window Help =] x|
EDhNEZEeHBRAN|NE% 2 || s
File # Filat | SMITH
| 00018 | Target V3l DatefTime | 22-Jul-2004 133403
Engagement
b CPG |KRAUSE BatPos  |FP2 Target Up | 133405  Down | 133419
I 2 of 9
ACH# |123 AH-E4D Range 3162 meter Laser Code I 1111
Status I TOF 1 sSec
B Sy | hode LOBL >>> Hit <<< 14.1sec
- - Remark
Wipn I Type BatPas M I ilits I K I ILaserenergyuntargetduring offset period.
h LOBL FF2 W3 1 *
Lasé?‘l’racl&l Timeline |
Ready UM v

Aerial Weapon Scoring System NDIA 49th Annual Targets, UAVs and Range Operations Symposium

16 October 2011 | © Meggitt Defense Systems Inc.

MEGGITT



Missile timeline display

B Score Keeper - AWSS_TEST - 3-101T7DA - [Eng #2, Missile Target: ¥ 31]
23 Fle RTP Edit Summary Window Help

=10]x|
=15 x|

DR ZE®EPHBERO|SS%] 2

I

File # W Pilat [SMITH

Engagement CPG IKRAUSE

IT of 9 AC#[123 | AHED

Status I
Frint Sumrmary |
Wpn | Type |BatP05 |Target | Hits | Kill |
I LOBL FF2 W3l 1 b
Ready

Target Vil
BatPos FF2

Range 3162

TOF 11 Sec
Maode LOBL

meter

Femark

DatefTime I

Target Up | 13:3405

Lager Code I mnm

22-Jul-2004 13:34:03

Down | 13:3413

»>» Hit << 14.1 sec

ILaser energy on target during offset period.

Laser Track | Timeline |

Secs | Ewent Log Tirne Count Laser Status
Target Up 133405

2.0 Pre-Launch 133408 Offset

30 Missile Launch 133408 1 Offset
13:34:09 10 Offset
133410 9 Offset
133411 3 Offget-> On Tyt

72 e On Target 133432 7 On Target

6.0 in On Targst 133413 [ On Target
133414 5 On Target
133416 4 On Target
133416 3 On Target
133417 2 On Target
133418 1 On Target

141 >>r» Hit <<¢ 133419 0 On Target

how 4
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Rocket scoring subsystem

Target Panel

WLAN
Antenna

Microphone
Mast

\,\ WLAN GPS
Antenna Antenna

Hit Port ;}_ T I S -§ Temperature RAS
Tilt Switch I Probe

Battery I Battery

Target Interface Sensor (TIS) Rocket Acoustic Sensor (RAS)

Aerial Weapon Scoring System NDIA 49th Annual Targets, UAVs and Range Operations Symposium v
18 October 2011 | © Meggitt Defense Systems Inc. I I EGG' I I




Rocket scoring area

_________________________________________________

500 x 500 Scoring Area

» Impacts are accurately located

300 x 400 TEA
within 500m X 500m zone. ! ]
» Impacts within user defined ol ol
Target Effect Area (TEA) area
are indicated as target hits. ol rarget o

Center

» All impacts detected and af
resolved are indicated on score TS
sheet for each target.

1
==

[1

—
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Rocket scoring display

B Score Keeper - AWSS_TEST - 3-101T7DH - [Eng &#3; Rocket Target: TGT A] = |E| |i|
@¥ Fle RTP Edit Summary Window Help _ =] x|
EDhORZEES BRED|SHE % ? || &
Fl\e#l Filot |SKITH
00005 I Target ITGTA Date/Time I 12-Aug-2004 11:34:21
Engagement
e CPG |KPAUSE BstPos  |FP2 Terget Up | 113423 | Down [ 113507
I 3 of 8§
AC#IQE AH-64D Fange 3000 rmeter # | DetTime | Hitl b | hd
1 11:34:29.0 P 1z 181
Status | TOF |5-5 sec 2 11:34:38.0 51 241
11:34.38.0 -z00 161
i SEsy Rocket  [PD 3 13470 | % 100 -0
' ; 11:34.47.0 178 71
Hits To Kill I 3 29C
Wan | Twpe Bat Pos Target | Hits: | Kill | 4 11:34:56.0 44 237
R PD FPZ TGTA 4 % #nTEA | 4 Dets | 8 11:3456.0 151 261
" = 5 EZ R ] 24
11.35.05.0 P 20 19
[ >>> Kill <<< 42.0sec
TEA 300 %400
X
»
+Y
e!
.
-X iy +X
o
@
»
@
-¥
Ready MUK v
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Current system upgrade efforts

Aviation data capture

» Integration of AWSS Control Station
Subsystem with Aviation Tactical
Engagement Simulation System
(TESS)

— Pulls A/C status & weapons data from
the 1553 bus into the AWSS Control
Station for improved scoring via the
TESS, Smart Onboard Data Interface
Module (SMODIM)

— Automates the scoring process for the
Hellfire Missile Engagements (using
the Captive Training Missile) &
eliminates the need for Pilot shot call

— Provides a common GPS time base to
sync the A/C weapon firing events to
the AWSS score reporting

Position/Weapon
Fire Data
Position/Weapon
I- D Fire Data
ooooo
ICE Rack mounted
Relay Unit (RRU) Radio tower
Positjon/Weapon
Fire Data
Position/Weapon
CTIA Service Fire Data
> ICE Data »| AWSS System

Translator

nnnnn

T [MOV1  Dae/Time [
BatPos  [FP1 [ e[
<Range> [1461  metr  LaserCode |

<TOF> [5 see

<Mode> [LOBL I

Iﬁema i

Laser otk | Tireine

EEEEEEEE @ ACReg &  ACPos: [165ED1007707561 Headng: | -8° [ M|
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Current system upgrade efforts cont.
Unit gunnery summary report

Sample Graphic Roll Up (Battalion)

» Modified the AWSS CSS S/W to et e o e e
add a new database that allows for == S N =
USAACE Gunnery Branch to o s [ —
perform unit level and Army-wide — Far (o oo pe——
rollup to justify ammunition levels e == p——
and track unit readiness e e ——
Sty — ~80% -Green
© Hanges| 8 AollUp Cotegoy owrm © Murtions IE E%—g;% :ggllber
» Roll Up (Table 7DN and 8DN / Engagement 1 — 30MM IHADSS)
B {or by Aircraft)

Busiet sattie Target Total Total
size Pogition  Minemonic Hits Rounds
30 Ty 0 2080

é”b
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Current system upgrade efforts cont.
Radar vs. Acoustic Rocket Scoring

500 x 500 Scoring Area
300 x 400 TEA -
=i
o
—
DJ : .
03 04
1S G -
ensor Target 06 i
Center !
Tis
ol
08
ol ol .
09 10 '
—
=]
J .

i J——
14
Line-of-Fire
I:IJ

Enables diving fire:
Rapid rocket scoring
Paired rocket scoring

el
A
el
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Current system upgrade efforts cont.

Radar rocket scoring

» Evaluation of Radar for Short range, Rapid
Fire Rocket Scoring
- NAWC/WD Targets System Division, Point
Mugu/Port Hueneme entered a loan
agreement with the US Army (PM ITTS,
TMO) to conduct evaluations of the Surface
Target Vector Scorer (STVS) for data
collection and proof of concept
- NAWC/WD Targets System Division

- POC: Mr. Dae Hong 805-989-5996
dae.hong@navy.mil

— STVS was recently developed for the US
Navy for enhanced fleet training capabilities
during gun weapon system & missile firing

— Goal was to enable the AWSS to provide
accurate scoring of single, pairs & ripple fire
M274 Point Detonation 2.75” Training | @
Rockets when fired at range to target of less
than 1500 meters

oty o @ A Fos: Headiny.
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Current system upgrade efforts cont.
Radar rocket scoring

» Evaluation of Radar for Short range, Rapid Fire
Rocket Scoring
» Work performed

— MDSI received the transfer of STVS hardware
from USN (NAWC/WD Targets System Division)

— Prototype Antenna design was completed

— Initial algorithms were refined and all hardware
was tested

— Successful live-fire data collection was carried
out 4-16 March 2010

— Processed all data for shots within the
designated TEA (100 Meter Circle)
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Current system upgrade efforts cont.
Radar rocket scoring

» Data shows two individual rockets fired
as a pair in a color frequency vs. time
display

» Each rocket was tracked separately to N

process the impact points |

FT for Charnel 9 [Decmation » 1)

Doppier frequancy (Hz)

*en10p, - o bottem (Gsregard sign)
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Axial Dist (ft)

Summary of rocket impacts vs. processed
Radar Rocket Scoring Using STVS

200
150

100

50
& Survey Data
0 B Score Data
Target Circle
-50 .
(Overall circular RMS
error = 7.3 feet/2.2 meters)
-100
-150
-200

-300 -250 -200 -150 -100 -50 0 50 100 150 200 250 300
Orthogonal Dist (ft)
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Conceptual radar design

<5
Mounting Pole /

Free Spinning Guy Ring
& Base Pole /

for Directional Control

Tripod with Compass

Adjustable Tripod Legs
and Bubble Levels

for Uneven Terrain

Aluminum Base Plates Interlocking Mast Sections
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Government & service contractor POC’s

» Training Requirements/Doctrine:
- CW5 Robert S. Jackson — USAACE, Gunnery Branch, Ft. Rucker
— 334-255-2691, Robert.S.Jackson2@us.army.mil
— Mr. Ron Moring — Army Aviation Training Specialist - ATSC, TCM-Live, LTD
757-878-2320, ron.moring@us.army.mil

» Engineering/Development/Production:
— Mr. Barry Hatchett — AWSS PD, PEO-STRI, PM-ITTS, Targets Management Office
- 256-842-6797, barry.hatchett@us.army.mil

» Operations:
— Mr. Todd Pesicek, PEO STRI, PM Field Ops
407-384-5524, Todd.Pesicek@us.army.mil
— Mr. Troy Stevens — AWSS Operations Manager — Warrior Training Alliance, CSC
254-702-3400, Troy _L_Stevens@raytheon.com
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Questions / comments ?

Derek Foster

Program Director, Electronic Systems
Meggitt Defense Systems Inc.

(949) 465-7700 ext 2041
derek.foster@meggitt.com
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