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Cradle-to-Grave Digital Mission Engineering
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-D Geospatial Digital Twins: Custom Maps
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-D Geospatial Digital Twins: Digital Terrain Data
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-D Geospatial Digital Twins: Geospatial Databases
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-D System Digital Twins: FMCW Radar

RADAR PARAMETER

SYMBOL| VALUE | UNITS

SOURCE/COMMENTS

RF band K Given  [Spec sheet
RF lower end frequency f, 2405 |GHz Given | Spec sheet
RF upper end frequency L I ™
RF center frequency RADAR PARAMETER SYMBOL| VALUE | UNITS 'SOURCE/COMMENTS
RE Bandwidth Beat frequency max range fumweng | 7850 |MHz __|Calculated
|RF wavetength at center frequenc Beat ratio 131 |kHzm |Calculated
frequency ratio 0.76_ |mkHz _|Calcuated
FMCW waveform Min beat frequency interval RADAR PARAMETER SYMBOL| VALUE [ UNITS SOURCE
Max range ;:'gee’ 2’:;;*“;‘:’]‘::‘[ range resolution (6 dB) 576 |m Calculated
Ma’:mum Fem— update (scan) rate. 1 ™ Given _|Spec sheet
9o S8 arch volume - azimuth 120 |deg Given _[spec sheet
_ Search volume - elevation 60 |deg Given __|Spec sheet
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FM bandwidth sweep pp (Vnex) gular resolution - elevation 6 deg Given __|Spec sheet
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Vendor Wavelength | Visible/NIR
Model Sensor 1/2.8" CMOS
Resolution | 1920 x 1080 Pixel Pitch 2.9 pm
FOCAL LENGTH (mm)
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-D System Digital Twins: Threat Systems

Flight Performance Analysis of the Samad Attack
Drones Operated by Houthi Armed Forces

Mark Voskuijl, Thomas Dekkers, and Ralph Savelsberg
Faculty of Military Sciences, Netherlands Defence Academy, Den Helder, The Netherisnds

ABsTRACT
In recent years, there has been  large increase in the use of

M. VOSKUUL ET AL

Figure 1. Reconstruction of Samad-2, length of 280m (kft); Samad-1 indluding details of the
aiffoil shape at the wing roct (right)*

Figure 2. Motor and propeller (lef): Samad-3 (front) and Samad-1 (back) on a display in Sana'a
Yemen (right.'*

170 engine. The Samad-3, with an external fuel tank mounted on top of
Susclage can be scep Elgue 2

waca 20018

res

re 3. Close-up of Samad-1 (in Figure 1) showing the wing oot airfod (left); NACA 23018
airfoil and NACA 23009 (right

Time (UTCG)

Figure 4. Schematic representation of the Samad-2 and Samad-3, The extemal fuel tank on the
Samad3 is indicated with a dashed line. The dash-dotted line in the front view on the top left
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Takeaways

+ ORME
+  Multi-domain, multi-
functional
+ US, Allied, threat &
commercial systems

< Deployment, Operations &
Support

+ ORME Team

+ Task organized around core
team of engineers, analysts,
modelers, and operators

+ Analysis & visualization
work products driven by
requirements
+ CONOPS
< Trade Studies
< Test & Evaluation
+ Site Surveys
< Wargaming & Exercises

+ Geospatial digital twins
essential to ORME
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Questions?
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Definitions

+ Mission Engineering: the deliberate planning, analyzing, organizing, and integrating of
current and emerging operational and system capabilities to achieve desired
warfighting mission effects (Defense Acquisition Guidebook)

+ Digital Mission Engineering (DME): a Digital Engineering approach using digital
modeling, simulation, analysis and visualization (MSAV) to create physics-based
system, geospatial and operating environment digital twins

+ System Digital Twin: a virtual representation of a [connected] physical asset
(AIAA/AIA White Paper)

+ Geospatial Digital Twin: a virtual representation of the natural and built environments
(ESRI)

+ Operationally Responsive Mission Engineering (ORME): the application of DME
methods to current and emerging US, Allied, threat and commercial systems
operating in designated areas of interest (AOI)
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