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Dynetics

Company Overview — Dynetics, Inc. The Power of Solutions"

 Founded 1974 in Huntsville, AL

 Employee-owned large business (1,007
employees)

* Recently winner of one of the five best places to
work in Madison County, AL (250+ employees)
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Program/Project Overview LY IIE RO W

* Missile Defense Agency — Target and
Countermeasure Programs

— Provide targets for flight tests for various Ballistic Missile
Defense System Elements (THAAD, AEGIS, GMD, etc.)

— Must integrate into a complex scenario of sensors,
iInterceptors, targets, and missile ranges

— Provide a reliable and safe scenario while meeting all
mission objectives from multiple parties (interceptors,
sensors, range safety)
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Dynetics

C h a I I e n g es yThe Power of Solutions®

* Must provide a target scene that meets all BMDS
test objectives while complying with all range
safety restrictions

* Provide mission planners and managers
geospatial understanding of the intercept scenario
and parameter’s effects on range safety

* Head off potential issues related to intercept debris
footprints as early as possible in the mission
planning stages
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Solution — Block Diagram The Power of Soutions
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OW The Power of Solutions

CEk)

I;‘BE&WMPblrbb

i General | Ry Inputs | Booster Inputs | KV Inputs | Oukput Options | Plotting |

Targst ECI Velockty Vector Run Optians -
% 16260 | % 195,708 | | mfs Enable Kinetic Energy Calculations
K BCT Velacity Vector Enable Thermal Energy Caleulations
Wi 4830 | ¥ [1215.0 | 2 }xzas.u | mis [Z]Enable Temperature Calculations
Target spead = 400565 mfs KV spead = 1801,95 m/x Enable Mass Integration Faor Bins

Closing speed = 540184m/s  Crossing angle = 46.731°
Enable Mass and Mamentum Scaling

Lethality/Damage:
Lethaity:  @lethd  OMNonLethal Radar Wavelength: (0,03 |

File Edit Output FPlot Help

Fragmentation Level: | Average [ Use Inkrinsic Random Function

| General | RY Inputs | Booster Inputs | k¥ Inputs | Output Gptions | Plotting

Heavy Fragments: Lst KIDD Determine Congruential Seed: 15355
' — Use Target Data Fle | Teiiancs warhead Type: |Bulk Chemical V]
Tauswarthe Seed: 11039 | ] 9 ¥pe: | Bulk Cherical !
Congruential random generator seed; 15355 Length: 4.4 m Chemical Agent Mass: | 180,0 ko

Tauswerthe random generator seed; 11039

Diamneter: Loz m

Total Mass:  1126.0

Initial Temp: 300,00

Total Mass {1126.0 ka) = &Y Material Comnposition Mass (946.0 ka) + Chenical Agent Mass (120.0 ka)

RW Material Composition |
(otimpaser. ) [oniee ]
| Description Flass % Material Thickness (m)  Catastrophic Fragmentation |
|1 Component 001 6.0 3. Steel {Fe) 0.00066 4 Lethal 4 Won-lethal [
2 Component 002 14.6 3. Steel (Fe) 0.003 [ Lethd [ Non-lethal 5
3 Component 003 14.4 3. Steel (Fe) 0.0035 [ tethal [& won-lethal
4 Component 004 111 3. Steel (Fe) 0.00476 [ Lethal [ Non-Lethal
5 Component 005 51 3. Steel (Fey 0.0071 [ Letha [ Non-Lethal
© Component 008 10.6 3. Steel {Fe) 0.0045 [ Lethal (& Non-Lethal
7 Component 007 0.6 4, Phenolic Heat Shield  0,00425 2] Lethal [2] Nen-Lethal
2 Component 008 106 4. Phenelic Heat Shield  0.0055 [ Lethad [ Non-Lethal
o Component 009 3z 1. Aluminum (Al ooz [#] tethal [ Non-Lethal
10 Component 010 2.8 1. Aluminum (Al 000635 [ Lethal [Z] Non-Lethal
11 Component 011 0.5 1. Aluminum (Al 0.0018 [ tethal [Z Non-Lethal
2 Component 012 1.3 4, Phenolic Heat Shield  0.0102 [£] Lethal [2] Non-Lethal
1% Component 013 L0 1. Aluminum (A1) 0,008 & Lethdl [ Non-tethal [
+* L faE Companent Mass Total = 9460 kg

(LoadInput Set... | [ showrelp |

a | ] USEHRS’
g =4 CONFERENMNCE

www.agiuc.com




Dynetlcs

TI'he Power of Solutions”

| L HDOZTA08 pydC¥Tareeteind ConntenmenourepiSyptems oalypiDebrisRairinesi/orke dRxamele!
|Fle Edt Imert Fomet Settngs Toos Window Hep
i Faiprluse 92 festemt 3% incescest deie

DeE@@ORAE 4@ XhAB &

SEe) 43CAII0E AEIEED

tr(float(da r(float(data[

rv.clos

print 'R
open (*
line=kv.readline()

1ar EawpneEeT] A e

while 1:
tiunay

line=kv.readline () -3
L 7o iy
bre Frmnan Tea = s

s fne ewp

data-line.split()
DD2TAOS.py *|dos:latinl:python|1.616b |9|wrap:auto B0:left|tabs:

AUS Uiy Ui LV Ll P BRI T
Job  Status Prablem Name
Add 1 Aunning C:\Targets and Countermeasures

i Al
&I Caleulating rajsctory case 28
G B

Exit Help Submit Jobs Delete Jobs
| I v

3 irem
3.2

L5}

SliEriid sswian  s.emases  sr.udsms

CONFERENCE

www.agiuc.com



Solution — Flow Dynetics

Tool automatically loads debris objects (as
missile objects for analysis or multi-track
objects for purely visualization). Then
loads these objects into a constellation
then chain object for accesses and
distances to various facilities.
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2D and 3D Animations
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Results — Cont. Dynetics

The Power of Solutions”

Maps with facilities and Sensor field of view
areas of interest animations
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* Improved mission manager situation
awareness

* Increase responsiveness of analysis

 Ability to anticipate customer needs and
mission issues

* Increased internal capability of trajectory
assessment
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Future Work Dynetics

* Improve speed of Python code

« Create Monte-Carlo capability to examine different intercept points and
target trajectories quickly

« Expand scope of tool in include range-initiated destruct debris and
instantaneous impact points

« Expand list of standard auto-loaded facilities (currently tool auto-loads
PMRF, RTS (Meck Island), and Marine Monument

« Create provisions to utilize alternate intercept and propagation codes
as ease-of-use or contractual obligations demand/permit

* Incorporate radar and infrared signature analysis from KIDD and
visualize with Python/Matplotlib or STK

B a I 20 USERS'
; U8 CONFERENCE : ]
' 115 www.agiuc.com




Thanks Dynetics

The Power of Solutions®

* Dynetics, Inc. and Lockheed Martin Space
Systems Company

* Luis Montano, Kel Elkins, Grant Triffo, Mike
Shepherd, Jim Henry, Scott Light, and the whole
AGI team for the excellent support

 Amanda (Rocket Girl) for the blog mention (sorry-just
couldn’t rock the faux-hawk!)
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Contact Information

Matt Feldmeier

Matt.Feldmeier@dynetics.com
256.964.4667

1000 Explorer Blvd.
Huntsville, AL 35806
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« KIDD-Kinetic Impact Debris Distribution
— Version 6.0.1 by Computer Sciences Corp of Huntsville, AL

 TAOS-Trajectory Analysis and Optimization

Software
— Version 8.5 by Sandia National Lab of Albuquerque, NM

« STK-Satellite Tool Kit
— Version 8.1.3 by Analytical Graphics, Inc. of Exton, PA
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