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* DoD Airspace Integration Plan

Established three tenets in order for UAS to fly in the NAS

Tenet Airworthiness Pilot/Operator Regulatory
Qualifications Compliance
MIL-HDBK-516 CJCSI 3255.01 Standardized
(DOD) (Joint Staff) Procedures
Activity

COA Refinement
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Presentation Notes
Currently, procedures differ between platforms, locations, and Services
- Burdens the DOD with COA requirements to ensure safe UAS flight
 Time limitations due to compiling safety case for each location and system

TIME EXAMPLE:  Lack of standardization to include procedures requires the FAA to utilize a wavier also known as a Certification of Authorization to ensure the safety and efficiency of the NAS.  The process for acquiring these COAs are a lengthy process.

COST EXAMPLE:  Refer to example later…  MCAS Cherry Point: Class D airfield at Cherry Point, surrounded by Class E airspace.  There are Restricted Areas north and south of base but prior to 2010 these areas could not be directly accessed from the Class D airspace. The unit had to transport personnel and assets to Bogue Field (25 miles) to launch and operate directly in Restricted Airspace

MISSION EFFECTIVENESS EXAMPLE:  During Iraq and Afghanistan operations, units have become dependent upon the capabilities that UAS provide.  As these units return home, without the ability to fly in the NAS, the proficiency they have gained during these operations will be degraded.  Also due to the lack of standardized procedures, COAs place operational restrictions on UAS flight in the NAS.  This impacts the CCMDs ability to utilize UAS in support of DSCA missions.  For example: during the Haitian Earthquake relief mission, the SOUTHCOM Commander used Predators to conduct search and rescue as well as damage assessment.  However, these operations were limited to daytime only, only one UAS operating at a time, ground and boat observers, only had a certain air route in which to fly as well as a host other restrictions.  

Effectiveness of pilots/operators restricted to localized procedures to operate in terminal airspace; with standardized procedures could better emulate operational environment; could allow for manned-unmanned teaming and training


Sep 12
QRT Final Report

Feb 13
RRE - FT Hood

8-Aug-12
SAC - Charter
SP Research &
Development
Jul 12 O;t 12 Jan 13 Apr13
FT = Field Test

JT = Joint Test
IPWG = Initial Planning Working Group

DoD Joint Test & Evaluation

We are here

Jan 14 . Jul 15
JWAG 2 Oct 14 Final Report
May 14 JWAG 3 Apr 15
JWAG Update JWAG (T) 31-Jul-15
Jun 14 May 15 Closedown
DSC Update GOSC 4

Finalize |Transition
SP / spP

Jult Apr 15 Jul 15
el Jul 14 Sep 14
- Sep 13 or 14 M&S Ft Drum \
ep TestEventReport  HITL T
;::“S 13; Cannon AFB Aug 14 Live-fly . Jan 1iFB
o Live-fly annan
Live-fly Granldi iz:r;: AFB Live-fly
Sep 13
MCAS Cherry Paint
Live-fly

HITL = Human-in-the-loop
JWAG = Joint Warfighter Advisory Group
MPWG = Mid-phase Planning Working Group

GOSC = General Officer Steering Committee
SP = Standardized Procedures
FPWG = Final Planning Working Group

3 UAS Airspace Integration Joint Test


Presenter
Presentation Notes
This slide depicts our approach to the test.

We will utilize a three phase approach, in developing the standardized TTP for the DOD. 

Phase I – We will develop the initial SP using the findings and recommendations from the QRT along with data points from the Research Working Groups.  Additionally, we will conduct a Risk Reduction Event to verify our data collection methodologies, JWAGs to garner warfighter buy-in and GOSCs to obtain any necessary guidance or direction 

Phase II – We will test the initial SP and refine it using the results and analysis from the M&S and live-fly portions of FT-1

Phase III – The JT will conduct the final testing of SP, refine as necessary and transition the final TTP to the product owner

Five JWAGs will be held (four JWAGS with associated SP writing groups), 8 SP research work groups at various UAS warfighter locations*, and six GOSCs will be conducted throughout the project to ensure warfighter input. 


Test Sites

Modeling & Simulation Sites
MITRE , McLean, Virginia
William J. Hughes FAA Technical Center, Egg Harbor Township, New Jersey

}\

Live-Fly Test Site
Fort Hood, Texa
Marine Corps Air Station Cherry Point, North Carolina (\

Cannon AFB, NewMexico
Grand Forks, North Dakota
Fort Drum, New Yo

@® M&S Test Site
@ FT-1Live-Fly Test Site *
B FT-2 Live-Fly Test Site
Joint Test HQ
@ FAA ARTCC
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FAA Centers(Boston, ZAB, ZMSP)
- NASA
   - AMES Research Center San Jose
   - Palmdale – Project Manager for UAS AI
   - Dryden Research Center, Edwards AFB

- Washington DC
   - Joint Staff J8
   - AF Land, Bases, Ranges Director
   - US Air National Guard, Andrews AFB
   - US Coast Guard, USCG HQ
   - US Army Aeronautical Services Agency

PMP Plan for FT2 locations:
Primary – Pax River (Fire Scout); Cherry Point (Shadow); Grand Forks (CBP Pred-B); Ft Hood (Hunter); Cannon (Reaper)
Alternate – Ft Hood (Shadow); 29 Palms (Shadow); NAS Jacksonville (Triton)

Add ARTCC Boston, Minneapolis, ABQ
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. . TestTimeline

Field Test 1 Field Test 2
2013 2014 2015 July

Charter % M&S Live-Fly Live--Fly Live-Fly ’/ M&S Live-Fly Live-Fly ! Live-Fly ,/ Closedown

229 Total Sorties

. Army . Air Force . Marines . Federal Interagency ‘ Air National Guard . Customs and Border Protection
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Federal Interagency includes: CBP, NASA, and USAF

FAA involvement pervasive throughout.


e @

Flight procedures differ
significantly between
locations and agencies

(COAs)

UAS specific guidance not yet
fully developed

 [FR vs. VFR?
e Common terminology

DoD Joint Test & Evaluation

. The Problem in Detail

No standardized FLIP for
terminal Area UAS operations

e Pilots not provided approved charts
e UAS details don’t exist in publications

Knowledge of UAS
capabilities and limitations
lacking for key personnel

* ATC

e Other users of DOD airspace
(civilian and military)

UAS Airspace Integration Joint Test



Questions?
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CW4 Mark Burrows
JT Standardization and Safety Officer
Mrs. Dana Whitman
JT ATC SMA
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NORAD and USNORTHCOM CDR & J5
USNORTHCOM J3
USSOUTHCOM DJ3
USTRANSCOM
13th AIR FORCE CV
FAA 
NASA
OUSD(AT&L)

Complete list of endorsers later in the briefing



. What is the UNFO SP?

Part One

Provides a single source descriptive guide to ensure operationally

Safe and Utilization of
Efficient UAS in the
Integration NAS

Effective

planning
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A non-materiel solution to solve a portion of the UAS NAS Integration problem



. What is the UNFO SP?

Part Two

Standardizes and aligns UAS routine and contingency
procedures as much as possible to match manned
aviation

Operating Area
, EnRo, te

Contingencies

Routine
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A non-materiel solution to solve a portion of the UAS NAS Integration problem
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Terminal Departure
Lost Link Self-Land Capable

& All Lost Communications
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Types of UAS-Specific Charts

DOD approved UAS charts would provide:
* Increased safety
* Increased predictability
* Increased efficiency
* lllustrate routings, contingency fixes, and altitudes
* Graphically standardize UAS contingency procedures

Our solution was to develop UAS charts that mirror existing
standards to the greatest extent possible:

* UAS Departure Procedures (UDP)
 Standard UAS Terminal Arrival (SUTA)
* UAS Approach Procedures (UAP)

The following charts are a collaborative effort between UAS-AI JT
and the NGA
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Standard Instrument
Departure (SID)-like
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v DEPARTURE ROUTE DESCRIPTION

TAKE-OFF RWY 04: Climb heading 035°to JUDAR, then climbing left turn direct HARTG, thence...

TAKE-OFF RWY 13: Climb heading 125° to OMOPE, then climbing right turn direct NIQOL, cllmblng
right turn to JIDRA, direct BARNT, then climbing ngh! turn to HARTG, thence...

TAKE-OFF RWY 22: Climb heudlng 215°t0 JIDRA, then climbing r|ghr turn to BARNT, then climbing

right turn to HATRG, thence...

TAKE-OFF RWY 31: Climb hauding 305° to ROTBE, then climbing right turn direct HARTG, thence...

...on depicted route to NIFFR (TADP).
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Presenter
Presentation Notes
We found that in applying the provisions of the UNFO SP, departure, arrival, and approach charts similar to those used in manned flight would extremely useful.  I am going to review examples of both Departure (SID-like), Standard UAS Terminal Arrival (STAR-like),  and approach charts (Instrument Approach Procedure-like).  

This is an overview of the UAS Departure Procedure chart. Next slides will be enlarged to highlight specific features.

NOTES: 
SID (Standard Instrument Departure)[Our UDP]-Designed to provide a routing from the terminal area to the en route environment.
STAR (Standard Terminal Arrival Route)[Our SUTA[--Designed to transition from the en route environment to the terminal arrival phase, i.e., an initial approach fix
Instrument Approach Procedure [Our UAS Approach Procedure]-Designed to get from the initial approach fix to the runway


. UAS Departure Procedure (UDP) Chart

femmei- | JNMANNED

WL IACY b 48 Orig 15036 UNMANNED
pusssronsotesrie L GG ONE ePARTURE g tr___ L%
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pplioable motes e N AR
g g B el
Added applicable ATC facility 2 [ 066s Ho6 { . ﬁﬁs’z‘,‘t% o, \ W103° 20" 00"
phone numbers to ATC %505'856'“73 R e <>\ <
frequency information block o W03 4400 \
for lost communications et
7 7 A
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margins; “UNMANNED”’ ‘\ ] %

margin markings should be & e

annotated on ALL UAS charts L A PSR
R5105 W103° 32" 53" Ny Sa [ wiori9 30"
P

Added waypoint information 1‘ =

(waypoint type, name, and _ Z
lat/long coordinates) for UAS MTITTET

mission planning v«%
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Presenter
Presentation Notes
-UAS in Title
-Phone numbers added to facilitate lost communications procedures
-Additional lat-long information to facilitate GPS-based Waypoints, Terminal Area Departure Points, and Flight Termination Points.


UAS Departure Procedure (UDP) Chart

|
Charts should be depicted N 4 | \
. I h. hl, hp . I 7 IASISSS SIS SIS, ! /"@ /
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. (-] # " 9;
routing Wio334 19" S5
L, NS, wlihe
Used as many manned chart I <% \Qmoz" 7y
symbols and chart N %) %
L L] \
annotations as possible C &. O
v R5104A f\? 5 L
Added ATC and UAS system ; “'3’136‘5’396 443? %
requirements needed touse = é . %
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Added Emergency Safe EMERG SAFE ALT iy ReulRED
At y el THERC B 0P FOR UAS GROUPS 4 and 5 ONLY
itude v DEPARTURE ROUTE DESCRIPTION
Verbal depiction of departure TAKE-OFF RWY 04: Climb heading 035°to JUDAR, then climbing left turn direct HARTG, thence...
. TAKE-OFF RWY 13: Climb heading 125° to OMOPE, then climbing right turn direct NIQOL, climbing
routing, starts at runway and > right turn to JIDRA, direct BARNT, then climbing right turn to HARTG, thence...
. . — TAKE-OFF RWY 22: Climb heading 215°to JIDRA, then climbing right turn to BARNT, then climbing
ends at the TADP’ Contlngency right turn to HATRG, thence...
routing would be on page 2 TAKE-OFF RWY 31: Climb heading 305° to ROTBE, then climbing right turn direct HARTG, thence...
Added “UAS” to title in th ...on depicted route to NIFFR (TADP).
e o title in the .
. ——>JAS HARTG ONE DEPARTURE (Lost Link) CANNOR AFE (KGVS)
bottom margin UNMANNED
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Presenter
Presentation Notes
Added:
-Departure Control Airspace and Emergency Safe Altitude
-UNMANNED on Side margins
-Charts printed on color for contingency and special use airspace
-Notes added for applicable UAS Groups

This covers the departure routing.  The next slide will show a simplified inbound routing from an operating area.


,<
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Presenter
Presentation Notes
A SUTA, unlike a manned chart, will have a lost link contingency procedure routing in red for non-self-land capable aircraft in a lost-link configuration.  

This SUTA is like a Standard Terminal Arrival Route (STAR) procedure which takes you to an initial approach fix for a landing runway.  Once the aircraft reaches the IAF the pilot will execute a UAS Approach Procedure to the runway which leads us to our next slide.


NOTES:  Once again, the routes depicted in red show a lost-link contingency routing for a non-self landing UAS to transit to a flight termination point after crossing the first IAF on the SUTA.  Examples of non-self landing capable are the RQ-7B Shadow and RQ-1B Predator which requires a operational command link to land. 

All self-land capable UAS in a lost-link configuration will disregard the red routing, continue to the IAF, and execute an approach to landing. [NOTE:  The contingency routing depicted is for lost-link outside of DAMRN (Terminal Area Arrival Point {TAAP}).  For lost link occurring inside of DARMRN, all UAS will continue to the IAF, execute the UAS approach procedure to the missed approach,  and follow the contingency procedures listed on the UAS Approach Procedure chart].




Stand’ard UAS Terminal Arrival (SUTA) Cha
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for lost communications routing would be on page 2

Y AINNVYWNN Y JINNVYWNN \
% ATSe 119 2699 ARRIVAL ROUTE DESCRIPTION %f
126.85 285.6 LANDING RWY 04: From DAMRN (TAAP) via heading 082° to FLUTY, 152°to JELIL, then 171° na
5058564573 < — to DEEKA (IAF). Expect UAP RWY 04 for final approach and landing. 3
]U> Tt i LANDING RWY 13: From DAMRN (TAAP) via heading 082° to FLUTY, 152° to JELIL (IAF). )U> =

784- Expect UAP RWY 13 for final approach and landing.
= TFI04240) et — LANDING RWY 22. Fff;m[ ID?ﬁl\MRN [TAhAP) élclz hzading 082 to FLUTY, 092° to PIBIE (IAF) =
Expect UAP RWY 22 for fi ing.
SUTA charts may % ohry LANDING RWY 31: From DAMRN (TAAP] via heading 082 fo FUTY, 092° to PIBIE, then 120° ;
begin at TAAP or > c()LApf;rL W13 37 05 | 1o STAFO, the 171° to RUSLE (IAF]. Expect UAP RWY 31 for final approach and landing.
teeder fi Ol el S 9
eeder fix —(57) - P

m \ -“"'—- 09 o T m

w \\\ (2], r2) \’/\)/3000 \\\ (IAF) w

- - e | N34 39 28" o=
Added “Approach - ; 1) T\‘- \ ] Wioz 11755 )_>'C
control” airspace z ) Approach Control airspace: Surface to 17,000 \\ \\\ \ Z
CAUTION: Holding pattern is depicted with a \ | % %
ce|||ng and ?ﬁ 5 NM radius. dAdwsa Ar%.:FUA —”“\\ \\ i 7 =

olding pattern dimensions differ 775500 o5

<ﬁ o \\ 7000\ 4R \ 2 =
appllcable chart A NP P S g y |" Oy ) \513:5:3:52,43:” vp— \ 2 g m

notes

DoD Joint Test & Evaluation 23 UAS Airspace Integration Joint Test


Presenter
Presentation Notes
-UAS in Title
-Phone numbers added to facilitate lost communications procedures
-Additional lat-long information to facilitate GPS-based Waypoints, Terminal Area Departure Points, and Flight Termination Points.


Stand’ard UAS Terminal Arrival (SUTA) Cha

Added “Approach Control”
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applicable chart notes

Charts should be depicted
using color to highlight special
use airspace and contingency
routing
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Presenter
Presentation Notes
Added:
-Departure Control Airspace and Emergency Safe Altitude
-UNMANNED on Side margins
-Charts printed on color for contingency and special use airspace
-Notes added for applicable UAS Groups

This covers the departure routing.  The next slide will show a simplified inbound routing from an operating area.
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Presenter
Presentation Notes
Here is a view of an UAS Approach Procedure Chart of UAP.
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. UAS Approach Procedure (UAP) Chart

Added “UAP” to title of the chart in /
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Presenter
Presentation Notes
-Added UAP to top and Bottom Margin
-Added UNMANNED to Top Margin
-Added Lost Link/Communications/Missed Approach section
-Added Phone numbers for Approach Control and Tower
-Added Minimum Frequency Reception Altitude 
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. UAS Approach Procedure (UAP) Chart

Used the color red for all
lines and text of the

contingency routing

Added contingency missed
approach routing to profile
view; standardized: regular
missed approach in top left
corner and contingency
missed approach in top right

corner
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approach arrow to profile
view
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Presenter
Presentation Notes
-Added Contingency Missed Approach Routing to profile view
-Missed approach on Left
-Contingency missed approach on right
-Added UAP to top and bottom margins title


, Tiered Approach Concept

Full NAS Integration
Tiers Enablers

Maximum “ Additional testing, operational need
. . V4 \
coordination statements
/ / DAA IMC\ \\
o / / certification \ %
o e l é
GCS hardware & C.

N\Oé:l.eraize software updates, NAS %m JCIDS results, ICDs

coordination certified GPS G

DOTMLPF+P analysis,
interagency agreements, UAS
Joint/Service pubs
and manuals

Increased
coordination

IFF changes, new UAS procedures pub,
revised training and evaluation

DoD FLIP, JO 7610.4,
MOAs, other regulatory
“ documents

Standardized routing and contingency procedures,
Standardized charting & graphics, flight plan requirements,
DOD FLIP additions, standardized lexicon

Current systems /

Examples
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Presenter
Presentation Notes
Speak to the funding piece.  With increased coordination and capabilities, there will be funding requirements associated.  What those requirements are, how they will be funded, or their associated timelines remain to be seen.  Our team is just trying to realistically illustrate the approach to full integration and how different AI efforts can be linked towards an end state. For  NAS integration to occur standardized procedures and documentation must be developed in order to drive training and manufacturing requirements. 

DAA – Detect and Avoid
IMC – Instrument Meteorological Conditions
GCS – Ground Control Station


Questions?
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