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e NAVAIR characterized the Systems Engineering Transformation (SET) Framework for a Digital Engineering (DE)-enabled
acquisition. This presentation discusses the Surrogate Pilot use cases, models and lessons learned in assessing the SET

Framework for collaboration between government and industry.

e This is an evolving version of a briefing that summarizes the Systems Engineering Transformation (SET) Surrogate
Experiments. It provides an overview to set the context of the SET Framework concept and Functional Areas. Research
is one of the functional areas that was defined along with an evolving set of objectives that are being used to guide the
experiments, and trace the results to the objectives.

e These experiments are being conducted by a team of NAVAIR Subject Matter Experts, SERC Collaborators from Stevens
Institute and Georgia Tech, and a Surrogate Contractor from Altair. The ongoing results and lessons learned are
captured on the All Partners Network (APAN.org @ https://community.apan.org/wg/navair-set/set-surrogate-pilot/)
and being shared with Industry and Government.

e This briefing is Distribution A.
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SYSTEMS ENGINEERING Organization

Researc h Center

e WHAT: Context and Scope of NAVAIR SE Transformation

e HOW: Use Evolving Surrogate Pilot and Experiments to Demonstrate Art-of-the-Possible
e HOW: Transformation Elements Moving from Documents to Models

e HOW: Phase Il Objectives (FY19) Aligns with SE Transformation (SET) Priorities

e HOW WELL: Contributing Modeling Examples to Support Workforce Development
demonstrating Art-of-the-Possible
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WHAT:

Context and Scope of NAVAIR SE Transformation

Research in the Context of

Surrogate Pilot Experiments
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Surrogate Pilot focus is on Characterizing

Assessing, and Refining SET Framework for Model-Based Acquisition
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Research and Surrogate Experiment contributes broadly to
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SET Functional Areas

SERC 2020

f SET Research
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HOW:

Use Evolving Surrogate Pilot and Experiments to
Demonstrate Art-of-the-Possible

* Doing “Everything” in Models to show we can
* Operating in a Collaborative Environment

* Using an Authoritative Source of Truth

SERC 2020 Mark Blackburn, PhD 10



Surrogate Pilot Scenario: Skyzer UAS & Launch and Recovery
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Research Use Cases for Surrogate Pilot and

B N Experimental System (Skyzer)
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Continuous Updates of Discussion Threads Provided on Public All
S Wesearch Canter Partners Network
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HOW:

Transformation Elements
Moving from Documents to Models

* Developing/demonstrating Methods for Mission and System models
* Using models collaboratively in Authoritative Source of Truth

* Using OpenMBEE/DocGen to Generate Views for Stakeholder and
Discipline-Specific Subject Matter Experts
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Skyzer Demonstrates Formalizing the Use of Models and
Methods for the SET Framework Elements

Phase 2
focused on
Elements 3 & 4
of
SET Framework:
How to reduce
time by
using models to
better understand
a maturing
design
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How MBSE Strengthens SE by Characterizing the Analysis of Structure,
Behavior and Interfaces
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Traceability Matrix
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“Full Stack” of Models using Digital Signoff for Transformed
SETR Criteria Represented in a Model
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SRR-II Model

UPDATE: RFP Evaluation
Model
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Process, Information model &
View/Viewpoints for V&V

Requirement for MIL Std. 516C
tailored to program

Models SETR criteria with Digital
Signoff for SRR baseline

Calculates Performance
Margins for KPPs in RFP
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Leverage Capabilities of OpenMBEE as Part of
T Messarch cantar Integrated Modeling Environment

Model Development Kit/DocGen
View and Viewpoint Hierarchy
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Government-side of Authoritative Source of
Truth (AST) for Surrogate Pilot
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Models Need to Produce Artifacts/Work Products for
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NAVSEM Method
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Update View and Viewpoint for Skyzer System Model
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«view» v «viewpoint» /. . . /
ID = 371 Mission Scenarios (System Black-box) : Behavior Overview / : . : /
. : : ~ . «expose». ) Z/ 7 . . X /
,..5\.$ el . /
J 3. Mission Use Cases : 4. Mission Behavior
«view» «conform» ™ viewpoint» .
ID = 373 Critical System Properties and Constraints : Section List : : . ) :
«view» : o - : T 77 Jtoexpose content
A UUPUR e O _ __. _ _. lfrom Mission
ID = 383 Mission MoEs | - . . . . © | model, after
: : \ . . : : : : © |updated to latest
version

SERC 2020 NAVAIR Public Release 2020-280. Distribution Statement A — “Approved for public release; distribution is unlimited” 24



R Example: View Editor shows Skyzer Mission Model View

Research Center

VE Surrogate Pllot Switch Org Search selected project Q UAT Help~
Project: Skyzer_bek1_IM90-20_etc ~ @ » W Skyzer IM20 Mission Model Branch: maste
@ @&@% 1| B + 0O & DoCLIB @ & O |} 8 LEXPORT~
R
Filter items in the tree

v [ Skyzer IM20 Mission Model 3.5 Performance RGQUiI’ementS

» [ 1 Mission Statement
» [ 2 Applicable Documents
v [ 3 Requirements # ‘ 1 ‘

Name Text O requirementKind
I 3.1 Requirements Overview The UAV shall have a cruise speed of 170 knots
» [ 3.2 Mission Requirements 1 132 [E 1.3.2 Cruise Speed KPP
’ . 3.3 Operational Requirements The mission payload shall be not less than 200 Ibs total in four individually deployable
» [ 3.4 Functional Requirements 2 133 [# 1.3.3 Max Payload Weight segments 50 Ib or more. KPP
» [ 3.5 Performance Requirement
R . . The system shall have minimum endurance of 4 hr loiter at 50 nm radius
» [ 3.6 Design Constraints 3 137 [# 1.3.7 UAV Operation Period KPP
» [ 3.7 Key Performance Paramet
N L . The Skyzer UAV shall have and operational radius of 200nm while sustaining cruise speed,
» [ 3.8 Mission Requirements Trac 4 134 [# 1.3.4 Operational Radius carrying at least 100 Ib of payload and hovering 15 minutes at the turn around point. KPP
» [ 4 Mission Structure
. et The Skyzer UAV shall be able to be recovered with at least 30% remaining fuel weight and at
’ . 5 Misslon Use Cases 5 135 [® 1.3.5 Recovery Condition least 200 Ib of payload. KPP
» [ 6 Mission Behavior
I 7 Mission Parametrics The UAV shall have a max speed of 200 knots
R o . 6 131 [# 1.3.1 Max Speed
I 8 Mission Interface Definitions
I 9 Skyzer UAV The Skyzer UAV shall be able to fly at an altitude of at least 15,000 ft. while maintaining
N N 3. 1.3.6 ional Alti minimum maneuverability requirements.
» B 10 Ground Station 7 136 = Operational Altitude imu ility req
» [ 11 Support Elements
1.3 Performance Requirements
(No Text)

Viax Soeed Model information

ID: can be “edited” in

ot View Editor (e.g., by SME)
The UAV shall have a max speed of 200 knots and pushed

Stereotype:

performanceRequirement baCk into MOdel
e Spees (Fundamental to AST)

SERC 2020 Mark Blackbut 25



Mission Requirements Refined into Behaviors and Analyzed
" Hesearch oontar through Simulations in Skyzer System Model

e State Machine Simulation in System Model supports analysis for
understanding/visualizing dynamic behaviors — getting the right model and getting the
model right

("act [Activity] Received Beacon[ Received Beaconl’,.
Simulation
® D
N Select Start.
_
«readSelf - I
y B Question X )
) «readSelf»
result
— 406 MHz ?
/?\
'\_{‘/ result
._‘,objec‘.
in/Frequency | «decisioninputFlow» «readStructuralFeature»
— avionics Yes No Jobject
result in Frequency sdecisioninputFlow» ereadStructuraFeatures
avionics
(406 MHz] ) ' |
j JAarget | | | result
else ¥
[oloe] Navigate Position " - | |
il < « in Location
(Avionics::) | | (406 MH2]
| - ltarget
| [eise] 4 -
Navigate Posttion
| (Avionics:-) - in Location
| T
O Simulation is executing.
SERC 2020 , 26



SYSTEMS ENGINEERING
Research Center

Skyzer Mission and System Requirements Traceability in

Skyzer System Model

SERC 2020

Mission
Requirements

Legend
/" Satisfied By

& [ 1.2 Functional Requirements

B

F [0 1.2.2 UAV Functional Requirement

HEEEEEE

1
1
1
1
1
1
1

UAV Fly Patterns

o
rt

Disengage RAST restraint
’ Engage RAST restraint

HE

= [ 1. Mission Requirements [Skyzer IM20::Skyzer IM20 - Mission]

B [ 1.2.1 Skyzer System Functional Requirements
1.2.1.5 Midflight Payload Dispersal

1.2.3 Launch/Recovery System Functional Interface

E [ 1.2.4 Ground Station Functional Interface

Relay distressed vessel/ individual VHF communication

[d 1.2.4.1 Receive ground station commands
[H 1.2.4.2 Image Resolution
[H 1.2.4.3 Communication Range
[# 1.2.4.4 Transmission Quality
[ 1.2.4.5 UAV Transmission Bandwidth
d1 1.6 Execute ground station commands
[ 1.2.4.7 Store ground station mission plan
[# 1.2.4.8 Receive ground station mission plan
[H 1.2.4.9 Power up on command of ground station
H1.24 Power down on command of ground station
[H 1.2.4.11 Report execution of ground station commands
[E124 Transmit current position to ground station
B1.24 Power down on ground crew emergency shut off
[H 1.2.4.14 Acknowledge receipt of ground station commands
H1.24 Transmit video or still images to ground station
[E124
[ 1.17 Communicate via LOS or BLOS depending on the distar
E [ 1.3 Performance Requirements

= 1 Max Speed

)] 2 Cruise Speed

2] Max Payload Weight

(I Operational Radius

= » Recovery Condition

] 6 Operational Altitude

2] 7 UAV Operation Period

E [ 1.4 Design Constraints

[d 1.4.2 Fuel Type

@ Weight

[8 1.4.6 Operational Bounding Box

g1 Payload

[d 1.4.10.1 Long Range Mission

Figure 6.1. Requirements Satisfiability

’ Autonomously navigate to search area specified in missi 1

} Autonomously navigate to ship recovery hold position
Autonomously execute lost link flight plan if ground sta

> Autonomously loiter at commanded position
Autonomously home on 406 mgz beacon to locate distr.
Autonomously hover at commanded position

1
i
1
[
1
1

-

e I e e e )

P e e b b b

e e e

B [ System Model

B & Skyzer UAV System E [ Subsystems
£E2e8T =823 ES 5283 2 8 2 BAvionis aH3 88
3§32 .5.3588¢8 _.8358 3 s 2 F System
+,S8522855585322887 % __FfE 3 ¥ .
= v DL @ & = S5 53 S o v T T3 2 o
SEEfsssfiiszEizsic © :::f ¢ : Requirements
" "o LbwoeouEooaaaaacdiE g T332 3 S
i s O I I s I s = s § o000 & o
N 1 11 1 1 o o i e i 2 i A
SIEINA 2 1 ZEDDERENnNE
1
1 B
1 il 2
1 1 -
1 1
1 1
1 1 ~
1 V
1 -~
1
2
|
il B
siEIMA il i 2 1
2 ~
= -
= -
7 .
. Traceabilit
B raceanlility
= -
7 -
= ~
= =
1
a
1 2
1 7
1
2 ~
1 ~
A e ] 1
] -
= ~
Q -
a -
A =
= 5
- =
1 3 1 1
1
a1 -
-~
S =
1 Y
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RFP Response Extends and Refines Skyzer System Model

SYSTEMS ENGINEERING
Research Center

provided

by Government as GFl

VE Surrogate Pllot Switch Org

Project: Skyzer_RFP_Altair_v2 ~

Filter items in the tree

v [ Skyzer_RFP_Response
v [l 1 Volume | Executive Summary
I 1.1 ES-1 Offeror Summary Table
I 1.2 Technical Summary
v [l 2 Volume Il Technical Description
I 2.1 Technical Cross Reference Mi
v [l 2.2 Design Overview - Diagram
I 2.2.1 Propulsion Subsystem
I 2.2.2 Airframe Subsystem
I 2.2.3 Sensor Subsystem
v [ 2.3 Design Analysis
v [l 2.3.1 EagleEye Surrogate Ben
I 2.3.1.1 Aerodynamic Analy
I 2.3.1.2 Endurance Study
I 2.3.1.3 Maximum Speed a1
2.3.2 Sizing Study and Initial V
2.3.3 Conceptual Trades - Tiltr
I 2.3.3.1 Tiltrotor Design
[l 2.3.3.2 Ducted Fan Design
I 2.3.3.3 Rotor Selection Tat
2.3.4 Thrust/Weight Wing Loat
2.3.5 Airframe Load Path Gen
2.3.6 Structural Load Calculat
2.3.7 Stability and Control Sur
I 2.3.7.1 General Performanc
I 2.3.7.2 StaticStability
I 2.3.7.3 Control Surface
I 2.3.8 Vehicle CAD and packag
I 2.3.9 Mass Bill of Materials
» B 2.4 Performance Dataset
v [k 3 Appendix
I 3.1 Altair Access
I 3.2 Altair 365

]

SERC 2020

# > B Skyzer_RFP_Response
& DOCLIB

S & O |; & XEXPC
' ' '
2.2 Design Overview - Diagram
bdd [Package] TiltrotorProposal TiltrotorUAVStructure| |
sblocks
PowerSubsystem |
«blocke Power
wing .
valuos «blocks
airfoll : Smng JN153 ~= AirframeAssemblies
‘wingspan 200 roforences
wing area persuﬂe fth2 = 26.96 skin materig
abiocke
tail
uos
horizontal stablizer planform area per side : fi2 = 14.6) height : ft = 3 7
airfoll = tapered plate wet area : ft*2 = 406.1
vertical stablizer planform area : 1*2 = 6.2 —— ™
ablocke
ablocke ) TiltrotorUAV
ablocks "'“hge ablocks constands
-
ImagingAndSurvelllanceRadar Bl largh = 17.1 [SersorSubeyatem e A
=17, reforonces
foroncos Radar =1 endurance : endurance_estimation
ImagingFeature = 1 ::ngéf:;e 2’°’ F "|c_WL:WinglLoading
SART Beacon Delecﬂon =1 FuelSensor = 1 c_PL : PowerLoadng
m“m?;’fﬂ";‘cs RDR-1700G(V]2 [ msensc: = 4 =1 parts
GMT! modes i <! TransmissionSensor = 1 ,::or;ngom,
~= p1: Powertrain
vauos
ablocks Image imaging o
Imaging and Visual — -
roncos
valuos blocks 1 | MR
rodet = Sar SAFRE 1 o Vaves
Manufacturer = SNC e I - Hyaraul.cResem-r
Camera Type = Color CCD-TV valos HydraulicLine:
Resolution = 525/625 line Imodel = AAVG Series 32 Hydraulx:bq.ud M1IL-H-5608
Thermal Imager Wavelength : um = 3-§ flow : gpm = 314 e ]
Zoom Ratio = 71x forque : Io-ft = 131
AnalogVideo Interface = NTSC/PAL power : hp = 106
abiocke E weignt - Ib = 64 o iin
FlightController L °: 1
roforcrcas
e wblocks Launch&RecoveryControl = UCARS-V2
Interface = MIL-STD-1553
Power Input = 28VDC ActuatorDriveUnit(ADU) |
Dimensions : In*3 = 1.67x8.1x11.58{unit = Cubicinch|
UAV Flight Control
VMC =1
Avlon;ns Bus CGSW = «blocks
Manufacturer = Curtiss-Wright
Weight : Ib = 35 FEetan engine
vales
Model : String = PW207D Turcoshat
TSFC_sealevel : Ibmp-hr = 0.542
dry weight : Ib = 237
turbine = Single-st
maximum power output - hp = 572
power-to-weight ratio - hpib = 2.4
Output Shaft Speed : rpm = 6240
«fleScnemas 3| Pitch Type = Constant Speed ablocks
Rotor_Performance_matrix Rotor

[fleName = "V22Roler_Performance_template xsx’)
| anrbutos

+VIND : Real

+bCT - Real

+aCP : Real

+eff : Real

vaiuos

NumberOfRotors : Integer = 2
NumberOfSlades : Integer = 10
TrrusiCoeficien: ]

RotorPerformanceMap
3

Mark Blackburn, PhD

- ablocks
PropulsionSubsys!

‘PrcDu)s»on J
tem
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View of RFP Response Hyperlinks to Discipline-Specific Models

SYSTEMS ENGINEERING
Research Center

N

Provided in Generated View

VE Surrogate Pllot Switch Org

Project: Skyzer_RFP_Altair_v2 - @ » W Skyzer_RFP_Response
i & DoCLIB

Filter items in the tree

v [ Skyzer_RFP_Response
v [l 1 Volume | Executive Summary
I 1.1 ES-1 Offeror Summary Table
I 1.2 Technical Summary
v [ 2 Volume Il Technical Description
I 2.1 Technical Cross Reference M:
v [ 2.2 Design Overview - Diagram
I 2.2.1 Propulsion Subsystem
I 2.2.2 Airframe Subsystem
I 2.2.3 Sensor Subsystem
v [ 2.3 Design Analysis
« [l 2.3.1 EagleEye Surrogate Ben
I 2.3.1.1 Aerodynamic Analy
i 2.3.1.2 Endurance Study
I 2.3.1.3 Maximum Speed ai
I 2.3.2 Sizing Study and Initial V
v [l 2.3.3 Conceptual Trades - Tiltt
I 2.3.3.1 Tiltrotor Design
[ 2.3.3.2 Ducted Fan Design
I 2.3.3.3 Rotor Selection Tat
I 2.3.4 Thrust/Weight Wing Loar
I 2.3.5 Airframe Load Path Gen
I 2.3.6 Structural Load Calculat
w [l 2.3.7 Stability and Control Sur
I 2.3.7.1 General Performanc
I 2.3.7.2 StaticStability
I 2.3.7.3 Control Surface
I 2.3.8 Vehicle CAD and packag
I 2.3.9 Mass Bill of Materials
» [ 2.4 Performance Dataset
v [l 3 Appendix
I 3.1 Altair Access
I 3.2 Altair 365

SERC 2020

Engineering Activity Checklist

ENGINEERING ACTIVITY

Eagle Eye Surrogate
Benchmark

Sizing Study

Conceptual Trades - Tilt Rotor

vs Ducted Fan

Initial Weight Targets

Vehicle CAD and packaging

Thrust/Weight Wing Loading
Calculations

Airframe Load Path Generation

Structural Load Calculations

Stability, Performance and
Flight Characteristic
Calculations

Mass Bill of Materials

DELIVERABLES

Engineering system model, supporting CAE models and
performance results to satisfy the “Requirement Model“ orSystem
Model” (IM30) and KPP metrics.

Take off weight, empty weight, fuel fraction, warm up, take off, and
landing weight fraction. Mission segment fractions.

Airframe CFD models, co-efficient's of lift and drag, respective
propulsive performance results for both concepts.

Targets set from task 1C.

Vehicle package space definition and major system locations.
Technical Data Package.

Airframe load case matrix.

Coarse structural topology optimization results.

Benchmark of conventional structural arrangement in current
design space

Final stability, performance and flight characteristic report.

Mass bill of materials generated from the Technical Data Package.

Mark Blackburn, PhD

UAT

Branch: master ~

S @ O |5 & XEXPORT~

Offeror's Proposal System Model Element or
Documentation Base Vol/Annex and Associated Page
Number

EagleEye Surrogate Benchmark

Qizing Script @ Altair365

Conceptdg] Trades - Tiltrotor vs Ducted Fan

WeightBudgetScript@Altair365

Vehicle CAD and packaging

Thrust/Weight Wing Loading Calculation

Airframe Load Path Generation

Structural Load Calculations

Stability and Control Surface Calculations

Mass Bill of Materials

Help ~

29



VST EMS ENGINELRING Surrogate Pilot RFP Response in View Editor

Research Center

VE Surrogate Pllot Switch Org

Project: Skyzer_RFP_Altair ~ #& > RWIP

® @ % | B + @O & DOCLIB Z & O |} 8 xx
Filter items in the tree
v EBwP TiltrotorUAVStructure

v [ 1 Volume | Executive Summary (No Text)

I 1.1 ES-1 Offeror Summary Table
I 1.2 Technical Summary
+ [ 2 Volume Il Technical Description
I 2.1 Technical Cross Reference Matrix
v [ 2.2 Design Overview - Diagram
I 2.2.1 Propulsion Subsystem
I 2.2.2 Airframe Subsystem
I 2.2.3 Sensor Subsystem
v [l 2.3 Design Analysis

I 2.3.1 EagleEye Surrogate Benchmark
I 2.3.2 Sizing Study and Initial Weight Targ

» [ 2.3.3 Conceptual Trades - Tiltrotor vs Du
I 2.3.4 Vehicle CAD and packaging
I 2.3.5 Thrust/Weight Wing Loading Calcu
I 2.3.6 Airframe Load Path Generation
I 2.3.7 Weight Study
I 2.3.8 THPropulsion and Fuel System Ints
I 2.3.9 Payload and OnBoard System Pac
I 2.3.10 Launch and Recovery System Int:
I 2.3.11 Structural Load Calculations
I 2.3.12 Stability, Performance and Flight |
I 2.3.13 Bill of Materials

v [ 3 Appendix
I 3.1 Altair Access
I 3.2 Altair 365

bdd [Block] CAD[ AirframeCAD] J

SMerllay

AirframeCAD
(No Text)

2.2.1 Propulsion Subsystem

SERC 2020 30



SYSTEMS ENGINEERING
Research Center

Views Provides Hyperlinks into
Discipline-specific Models and Simulation Analyses

e Research currently investigating how to do reviews and Digital Signoffs in Model for
Transforming CDRL/DIDs

SERC 2020

15) Applications Places System = [El@

P qj}e)élﬁ! Thu Nov 29, 13:54

v A X

Untitled - HyperWorks 2017.2

File Edit View Model Results Annotations Tools Preferences Applications Help

PR YR

& B

Sessigni Results x
28R W=
Files : De e ‘
& Model 1 [0 @ ‘
\
.
@subcase 10 (LC_10_SeaLev_45_deg) -
1]
4] static Analysis -
] ~
@ @ @
BB e @ - % * g‘ @1
[Entities  ~ i D@ @

i@ Components (27)
- Load Cases

G14@ Notes (1)

E@% Plot Styles (3)
g Sets (7)

G Views (1)

E1f Measures (2)
B[ Results

Elig Assembly Hierarchy

‘Name Value

0 entities selected

'm"éfz] LIS ﬁ:] gy

e @At AEn Q4+ M QimBEn 1/of 1

< Contour Plot
Element Stresses (2D & 3D)(vonMises, Max) E Subcage
(2] Analysis system
— 1.214E+H07
'@‘ — 1.000E+06

8.750E+05
7 500E+05
&~ 6.250E+05

1: Model

(LC_10_Sealev_45_deg) : Static An: s : Frame 25

)
¥
@ 5 0D0E+05
B 3.750E+05
I — 2.500E+05
[ — 1.250E+05
' - !gl]? ?SE‘RG
Max = 1.214E+07
2D 10185846
in’= 9 565E-06
20 12304457

E‘Jvéegaymmp v@-é-‘dlh' :l]] Iml'<>'®£3 + %%WEJ\QQ% :ﬁﬁ&
000000 =0

1 Result type:

...| Selection: Averaging method: Value filter: Display | Legend ‘ Result |
| } —
IEIement Stresses (2D & 3D) (t) ~| v I Components | I I |None hd INone | I Max: | 0
IvonMises ~| Resolved in: ~ ] 10 (%)  Min: I_u
L . |Analysis System M T —s— . Maltin D
ayers:  [Max '_] Y - Averaging Options I ultiplier: I 1
& il I s l Envelope trace plot: Offset: | 0
Cache i
«—ea) < Il » _cache || edtiegend.. | by
00:49:11 e Apply

=1 7. untitled - HvperWorks ...

7. I
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Transform CDRLs and DIDS using Digital Signoff in Model
T Research cantar Through View Editor

Project: MCE_Sandbox_2018_Stevens -~ # > W MCE_Sandbox_2018_template

0 E &% I B + 0O & DocLIB B © © |li 8 LExPoRT~

Filter items in the tree Last Modified: 11/5/18 12:46 PM by ben

v [ MCE_Sandbox_2018_template + ADD
I 1 Introduction
v [l 2 Diagram H
I 2.1 Diagram Approval 1 |ntrOdUCtlon
§ 3 Tabl
v Wi 3Tables Last Modified: 11/5/18 3:38 PM by ben
O § System
O § Subsystem + ADD

i 3.1 Selected Model Elements Approval
» [ 4 Requirements
I 5 Approvals Overview

This is the documentation text of package "Example Model Content", now in html with formatted text and with an included figure:

Approved Element Risk 1st Approval Status 2nd Approval Status

Introduction high approved

1) Enable Editing Name BEid x
2) Add Risk | [poromee

3) Add Approval

Status (This table got created in the View Editor, it cross-references the elements to be approved as well as the risk and 1st approval status. The
4) Tem plate tailorable 2nd approval status is plain text and could also contain further comments. Such a table could be created anywhere in the document, but its
information does not get into the original SysML model. It is therefore NOT recommended.)

Digital Signoff get
I?tEA)ligdersa-sspr b “pUShed” baCk into MOdeI
Y (continuing theme of AST)

+ ADD

[ bdd [Package] Example Model Content Example Model Conter]t;

«block»
System \
‘ 32
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VS TEMS ENGINEERING Digital Signoff for SRR-II Criteria in Skyzer RFP View

Research Center

Legend B Skyzer UAV System

"t e ;s Model artifact
provides

evidence for

DS%“:; £ SETR criteria

+ [ 1.3.3 Max Payload Weight .
i [ 1.3.4 Operational Radius ¢ / t
i [ 1.3.5 Recovery Condition W v
+ [ 1.3.6 Operational Altitude ¢ /

[# 1.3.7 UAV Operation Period ¢ e

47

= |® payload : Payload
8 | recoveryWeight : b
~|E Tittrotoruav

8 | cruiseSpeed : kts
8 | operationalAltitude : ft
= [ operationalRadius : n

=¥ endurance : hr
=V maxSpeed : kts

N

PerformanceRequirements

+ ADD

Performance parameters are used in Evaluation model. To maintain the evaluation process, these value can't be redefined in contractor's system model. Therefore, this performance table inherits the

value properties defined in Skyzer UAV System. . . . . .
Criteria in existing
. . NAVAIR Systems Engineering
2.5.3.1 Performance Reqguirements SignOff ) .
Last Modified: 12/7/18 11:47 AM by ben QU|r Ig TeChnlcaI ReVIeW (SETR) for SRR

(can Digital Signoff subsume SETR)
|

+ ADD

® EXPORT CSV Y FILTER TABLE

Performance Requirements SignOff

Approved Elements Risk Approval Status Approved By Comment
PerformanceRequirements medium - - Criteria SRR-II 1.f. - Requirements traceability from the CDD to the requirements baseline has been documented|
9 Value : B 4 % <! y <!
to be defined
v undefined ‘

SERC 2020 ——spproves 33
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Digital Signoff of Source Selection Technical Evaluation Done
T Ressarch center In the Model that is Part of Authoritative Source of Truth

VE Surrogate Pilot Switch Org Search selected project

Project: Skyzer_RFP_Altair_v2 -+ 4@ > B Skyzer_RFP_Response

s I B+ @ & pocLiB @ & © |} 8 %EXPORT~
Fltertems in the free 2.1.1 Technical Cross Reference Sign Off

v [ Skyzer_RFP_Response
» [ 1 Volume | Executive Summary
» & 2 Volume Il Technical Descriptic
» [ 3 Appendix

@ EXPORT CSV Y FILTER TABLE
Technical Cross Reference Sign Off

Approval Approved

Approved Elements Risk Status By Comment
Air Vehicle Performance; medium approved  Donald Evaluation Worksheet: Overall the aircraft far exceeds the operational radius
Operational Radius Polakovics KPP.

Potential Strengths: Very significant margin for additional mission capability
and versatility.

Weaknesses: Aircraft may be larger and more expensive than necessary to
do the mission.

Deficiencies: None

Uncertainty: Performance analysis could not be reviewed in its entirety due
to some inconsistent data. Margins seems large enough to cover this

however.
UAS Capability very undefined  N/A N/A
small
Air Vehicle Performance; medium approved  Donald Evaluation Worksheet: Overall the design appears to have sufficient
Endurance Polakovics  endurance, with adequate development marain.

SERC 2020 Mark Blackburn, PhD 34
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Research Center

UNCLASSIFIED Distribution Statement A: Approved for public release. Distribution is unlimited.
Use Case Entities (Full Stack v1) Represented

“Full Stack”

SERC 2020

in SysML Model (See Strike Cannon System)

[ pkg [Package] See-Strike Cannon System Demonstratiof See-Strike Cannon System Demonstration Overviev{/

%o

See-Strike Cannon System Use Cases

«Entity» «Entity» «Entity» «Entity»
| Graphical CONOPS Ammunition Ontology NAVSEM ASRM
™ ™ T Gl
\ /
pased:upon bdsed upon
. . : == et “based upon | ’
Vietnam Vintage.Cannon Artillery Mission (Mission Model
968 - y ( ) based upon * | /
«Entity» \ /
Vietnam Vintage Cannon Artillery Mission \ | /
T — — — __ basedupon N/
Teimpor» ) T «Entity»

] | N Artillery Reference Architecture

Vietnam Vintage Cannon Artlllery System (System Model)- |-
- based upon

«Entity»
Vietnam Vintage Cannon Artillery System

LI
required input EEJ

Integrated See-Strike Cannon System

~

X : \ . ~ «impor.»‘
«import» / «import» ~
/ \ Y
K y
Munition (Subsystem) | Vintage Cannon (Subsystem) Sensor (Subsystem)
. . .
«Entity» «Entity» «Entity»

Basic Shell Vintage Canon Sensor

x

«Entity»
ANSYS Projectile Model

references
5) modeling tool : ANSYS [0..*){redefines modeling tool}
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UNCLASSIFIED Distribution Statement A: Approved for public release. Distribution is unlimited.

vt Use Case “Full Stack” (Update)

Research Center

pkg [Package] Artillery System Case Study [ Artillery System Case Study - Overview J_J
. «Entity»
Reference Architecture Entiys <Entiy> Project Ontology
Ammunition Ontology | |Gun Ontology references
(nO |Onger based on Artillery System tudy - Use Cases Tbased upon /7' JE=gtool- Protege [1}(red:\fmes JEcng oo
based profile based upon
ASRM/NAVSEM) y osedupon — |
yi
Artillery Reference Architecture Skyzer IM90 - DocGen A
N
Example inheritance Or alternatively through Project Profile Viewpoint Overview
relation representing direct adaption of template
CO N O PS extension of reference > 7T T
architecture | T ~ project usage P s project usage
Is this a 155 \ N ' | <A (fo oot management & documeniio |
) I ;
or 1057 A project usage Artillery Mission Model ~ Profctusage | Modest p—— '
uper Class I =, | « Y al
Shawn gave «Bujity »Graphical CONOPS | ’ | ART-002 Model |
' «Entity» 7 {MMS URL = "http://155.246.39.33:8081/"}
curves < | «Entity» L _ _basedupon L _ _ | EEhmemEn Artillery Mission Model | '
reference for | —— Unity3D Artillery Model | ' ~ ' | [
ART-002 Project Overvi
105mm | project usage 7T P Ly N | I roject Overview |
~ 7 roject usage )
Created | ' Attillery System Model 3 N proect usage e - :— ————————
. w01 L —— O )y FE == = = = r--—------- - -
Mission Model 1 | @ty Jeeeen /0 F L _ |
(USin custom rOfile) | | 155mm Canon |6 (optional ~ | | |
9 P I ' — | ' |
| 4 «Entitys | Observer System Model | Iprojed usage
SySte m M Od e| f | Vietnam Era Artillery System Model | = | |
. . [ «Entity» = _
(Wlth dISplayed : l munitionl ! Counter-battery RADAR r
' «Entitys ! '
example model | required input! Basic Shell [ T I
| Ay N~ e o — — ~
elementS) | I I project usage
I | / Tproject usage | Model Types
5 d ] | [C] SysML Mission Model
| .
Sepa rate SyS M L ] : = Artillery Simulation Model [] SysML System Model
i [] sysML Project Mgmt
An aIySIS Model - - - - - o Wil [] Simulation Model
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e Review: Five Goals of the Digital Engineering Strategy™

Research Center

e Goal 1: Formalize the development, integration, and
use of models to inform enterprise and program
decision-making.

e Goal 2: Provide an enduring, authoritative source of
truth.

e Goal 3: Incorporate technological innovation to
improve the engineering practice.

DIGITAL

e Goal 4: Establish a supporting infrastructure and ENGINEERING
environments to perform activities, collaborate, and STRATEGY
communicate across stakeholders.

e Goal 5: Transform the culture and workforce to adopt
and support digital engineering across the lifecycle.

* Department of Defense Digital Engineering Strategy, June 2018
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v STEMS ENGINGERING Interrelationships Between Strategic DE Goals
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e Technical Innovation provide enabling technologies (Goal 3) that impact other goals

—“Better” Descriptive Modeling technologies and methods for mission and system
—MBSE strengthens Systems Engineering
—Semantic web technologies (ontologies and reasoning)

e Using Authoritative Source of Truth (Goal 3 enabling Goal 2)
e Access and Visualization in Collaborative Environment (Goal 4)
* Model-enabled Decision Making (Goals 2 & 4 enabling Goal 1)

e \We have examples for all of these, and those examples are being turned into Workforce
Development training/examples (Goal 5) demonstrating the art-of-the-possible.
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