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SEA-24 Memibaks:
LT Shawn Buchan, USN LT Chris Horel, USN
Surface Warfare Officer SurfacaNarfare Officer

LT Dave LaShomb, USN

Surface Warfare Officer

Faculty Advisor:: SEA Cha&iviman:
CDR Matt Boensel, USN (Ret) CAPT Jeff Kline, USN Ret)
‘s' d Naval Flight Officer (8C) Surface Warfare Officer
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UTAS Project Objective

(U) Project objective is to develop a System of Systen$o§
utilizing an expendable Unmanned Targeting Air System (UTAS|
with an integrated Magnetic Anomaly Detection (MAD) system
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Example of Field CONEMP

so & & & & & & @ (U) As part of the System of
40 e Systems development, two
= 30 | concept of employment to
20 ° ° ° ° ° ° ° ° conduct effective ngh Altitude
ASW with a R8A and UTAS were|

i 10 o e O O eO0 O e0 O ecC formulated
ol -".“‘ ° 0 20 40 60 80 100
i Concept of the Employment
- |A(U) Field:
Ld o UTAS employed concurrently with thepd2t MAC sonobuoy field

o UTAS loiter in an evenly distributed hexagonal pattern until MAC gor

= A (U) Swarm:
i o P-8A transits to location of contact and employs one or multiple U|T/
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(U) The use of autonomous UTAS is a costffective solution to improve
the High Altitude ASW capability of the R8A

Dependenton the conceptof employmentand mission requirements

- A (U) Hunt & Kill ASW Mission:
Fak The FieldCONEMP with 16 UTAS significantly reduced time latahay|
UTAS asset to thmontact location

" | A (V) Routine Maritime Patrol/ASW Mission:
The Swarm CONEMB alower cost alternative while still improwing
‘K P-8A ASW mission

A (U) Most Important Future Development: Endurance
Improvements to UTAS endurance enables the continuous performanc
of Field CONEMP for duration of-BA ASW mission
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Briefing
Project Deliverable
Travel

SEA Projects are normally conducted in nine monthg

SEA-24 CAPSTONE Project

FY16 Winter Quarter| FY16 Spring Quarter|FY16 Summer Quartg FY17 Fall Quarter
JAN | FEB | MAR | APR | MAY | JUN JUL | AUG | SEP NOV | DEC

OCT
~ [PMA-264 Initial Brief POA&M / / /

VTC to PMA-264 Phase | IPR#1 IPR#2
(24 Jan) (01 Jun) (5 Jul) (12 Sep) (Mid -Oct)
/
Tasking Letter| Site Visit to POA&M POA&M
Received PMA-264 Phase Il Phase Il Graduation
(18 Feb) (08-10 Jun) (29 Aug (03 Oct) (18 Nov) (16 Dec)
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(U) Scoped Tasking

(U) SEA24will investigate a systenfssystems (So&gntered around the

| P-8A Poseidon and the Coyote® Unmanned Targeting Air System (UTAS
j with MAD sensor in an attempt to reduce the time to Find, Fix, Track,
Target, and Engage (F2T2E) a submarine while carefully considering cos
operator task saturation8R sonobouy storage capacity, and projected
technological advancements in the 20830 timeframe to ensure each
system architecture is a viable system in support of High Altitude ASW
(HAASW) operations.
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A Stakeholder Analysis

Stakeholder | A scoping of Project
N Analysis & | A Defining the Problem
Problem ¢ - =} — ===
Definition
i Requirements Loop
‘ Requirements|4- TtT———=—-
| Analysis /
T Formation
| A Define Reqts
~ A Functional Design Loop
" Decomposition
ﬂ» A FFBD System -
=%t A Assumptions/ Architecture
h N\ \W Constraints DeS|gn

Wi

ML l‘
B mn
3 " ‘:‘J'\

b

:

A COI/MOE/MOP

Validation

A Stakeholder Approval
A Future Research/Analysis

M Verification

Integration

A Modeling
A Simulation
A MOE/MOP Verification

A Operational Limitations
A Physical Constraints

A Architecture Formation
A Alternative Analysis

Implementation

A Scenario / Vignettes
A CONOPs

Top Down Design d Bottom Up Integration
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vRA\‘—_STANTlA PEKSC'ENTMM ,

OPNAV
Washington, D.C.

~ ._}x Monterey, CA

COMNAVAIRFOR NAVAIR ASW
Coronado,CA Systems PMA264
Patuxent River, MD
Primary: Secondary:
- NAVAIR ASW Systems (PMA264) - OPNAV Air Warfare (N98)
-  OPNAV Warfare Integration (N9I) - Commander Naval Air Forces (CNAF)
- Naval Postgraduate School (NPS)
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(U) Project Tasking Requirements

(U) The System of Systems3o93 shall:
1. Provide extended search and detection capability for theGA

2. Provide sufficient information to support effective ASW operations
3. Operate in a challenging electromagnetic (EM) environment

% | (U) Scoped Requirements
(U) The System of Systems3o9 shall:

L 1. Employ an Unmanned TargetingAir System(UTAS) from P-8A with
Magnetic Anomaly Detection (MAD) sensor

7?..;,!\ 2. Minimize time required to Find, Fix, Track, Target,& Engagea

P submarine.
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FIND with P-8A
11

Communicate

P-8A Branch
T @ @ T
L1

211

Search

P-8A Posiedo...

8A Posiedon > (

Deploy or Divert Asset

MA )
Detection
Deploy UTAS
—
1.2
P-8A Posiedon
Determine
Target Location Receive Data
P-8A Posiedon P-8A Posiedon 23 311 3.2 322
Determine Determine Firing
@ - @ Optimal Route e @ Divert UTAS @ Track > Target > Soktin [ Engage —»  Fire Weapon

P-8A Posiedon [__P-8A Posiedon 131 P-8A Posiedon P-8A Posiedon P-8A Posiedon P-8A Posiedon P-8A Posiedon
Determine Direct
Assets Location Subcormponent
P-8A Posiedon P-8A Posiedon
g Close Target
Divert P-8A  [—f oSt
P-8A Posiedon P-8A Posiedo.

FIX with UTAS

FIND with UTAS
1.1

Communicate

P-8A Posiedo..

2.1.1

()
)

Search

P-8A Posiedo..

Execute Search
TAS / MAD B h Search Pattern Pattern
U W ranC UTAS w/ MAD UTAS w/ MAD
UTAS w/ MAD Close Target w\
POSIT
P-8A Posiedo... 121 I
Receive Command Execute
Command
UTAS w/ MAD UTAS w/ MAD
: - :
"L

. »= | (U) Functional sequencing assists with computebased model creatior
: 11
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ScenariolDesecription((SIPR)
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A (U) Initial MAC Area of Uncertainty (AOU) (XX NM radius)

A (U) P-8A operational speed and mission time (33@s /5 hrs)

A (U) P-8A probability of localization using legacy sonobuoys (0.70)
A (U) TACSIT (Air/Surface/Water Space)

A (U) Phase of Hostilities / Weapons Release

A (U) MAD detection equates to localization (UTAS maneuvering)

A (U) Environmental variations ignored

3 o Wind Speed, Sound Propagation, XBT Conditions
¥ --'-55 A (U) 3236 UTAS allocated for total FBA mission
A o Based upoiXXX total SLC storage capacity
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( U) agmetic Anomaly Detection (MAD) for UnmannedTargeting Air System
(UTAS) project will develop and deliver aemotely pilotedsmall or midsize UTAS
capable of being launched fronthe P-8A. UTAS will have a digital magnetometer
sensitive enoughto detecta threat submarine at a specified slant ranged PMA-264
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