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( v, NOAA Science Participation in All Phases of
¥ GOES-R Calibration Life-Cycle

QNOAA ~ NASA

» NOAA has placed a great amount of support in the pre-launch calibration of
the next generation GOES-R era instruments, in reference to the heritage
instruments

= Ensured the Sl traceability of the ABI instrument calibration was
established pre-launch

» Leveraging this in-depth knowledge of pre-launch system performance, a
dedicated GOES-R validation field campaign was planned to independently
validate ABI’s performance post-launch:

= Field campaigns are essential for collecting reference data that can be
directly related to satellite observations

= Committee on Earth Observation Satellites (CEOS) and Global Space-based
Inter-Calibration System (GSICS) recognized best practice
ABI Performance Metrics: GLM Performance Metrics:

* Reflective Solar Bands (RSB) * 70 % flash detection efficiency
— 5 % radiometric uncertainty e 5% false alarm rate
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* Thermal Emissive Bands (TEB)
— 1K radiometric uncertainty




The purpose of the GOES-R field
campaign is to support post-launch
validation of L1b & L2+ products:

» Advanced Baseline Imager (ABI) &
Geostationary Lighting Mapper
(GLM):

— Planning ~6 week field campaign
(~100 flight hours) with the high-
altitude NASA ER-2 platform
coordinated with ground based and
near surface observations over
several Earth targets

- An official flight request has been
submitted to the NASA ER-2
Program:

= April =June 2017

R Field Campaign Overview
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R Field Campaign Overview

GOES-R Field Campaign Workshop — April 8-9, 2015:
Established a baseline consensus of the GOES-R field campaign validation plan for L1b & L2+
products -

Two Phased Approach
April = June 2017

Phase 1 (2 weeks) ggf::;;e;
= ER-2 Based at Palmdale, CA "2 g T -

East Coast
~4 weeks

(U.S. West Coast)

Phase 2 (4 weeks)

| © GLM LMA Sités

= ER-2 Based at Warner Robins i ) o ““""-:{3—* | © nsicaiishes
AFB, GA 'i\‘ — =" .
(U.S. East Coast) e E }m‘?‘ = ogle earth

* Underflights to be collected, when possible, with low Earth orbit environmental satellites
which may include S-NPP, Terra/Aqua, METOP, Landsat, ISS & GPM

* We plan to have an open data access policy




ABI Field Campaign Approach:

Primary Objective: provide validation of ABI L1b
spectral radiance observations to validate SI
traceability

Secondary objective: provide surface and
atmospheric geo-physical measurements to support
L1b & L2+ product validation

ER-2 Aircraft

Instruments

Targets of Interest:

Clouds

<

Vegetation

Ground Instruments,
Systems & Support
Teams

20 km

10 km

2 km

10m



GLM Field Campaign Approach: GLM is a nadir

view staring
sensor

Primary Objective: provide validation of GLM flash
detection efficiency day through night over land at
well characterized total lightning supersites:
Northern AL, Norman OK, Lubbock TX, KSC FL, ER-2 Aircraft
and Wallops/DC area, as well as other LMASs

20 km

Secondary Objective: provide validation of GLM
flash detection efficiency day through night at other [
land locations and over ocean

Tertiary Objective: provide validation of GLM flash
location & time stamp accuracy, and GLM image
navigation and registration (INR) accuracy

1 Coincident Collection

10 km

Target of Interest:

AL 2 km

Ground Instruments,
Systems & Support
Teams 10m




GOES-R Field Campaign ER-2 Based Instruments

AVIRISNg Next-Generation Airborne Visible/Infrared Imaging Spectrometer
S-HIS Scanning High-resolution Interferometer Sounder
FEGS Fly’s Eye GLM Simulator
LIP Lightning Instrument Package
CPL Cloud Physics Lidar
CRS 94-GHz (W-band) Cloud Radar System (CRS)
GCAS GeoCAPE Airborne Simulator (GCAS)
Instrument Type Spectral Range Spectral Res. GSD FOV  Swath Width
AVIRISng HSI 380 — 2510 nm 5nm 0.3mto20m 34 deg ~11 km
S-HIS Hyperspectral 3.3-18 um 0.5cm? 2 km 40 deg 40 km
FEGS Passive EO near-infrared (777.4 nm) 10 nm ~10 km
Passive
HIF Electrical
CPL Lidar 1064, 532, & 355 nm 30x200 m
94 GHz (W-band; 3 mm
CRS Doppler Radar wavelength) na
GCAS Hyperspectral 300 — 490 nm: 480 -900 nm 0.6 nm; 2.8 nm 3§§Oxxlggg rrn“; ‘;% ‘éee%

ABI & GLM combined campaign provides an opportunity for data
collection with broad suite of instruments

Critical Set of Instruments

Add-on Capability



http://airbornescience.jpl.nasa.gov/instruments/avirisng
http://airbornescience.jpl.nasa.gov/instruments/avirisng
http://airbornescience.jpl.nasa.gov/instruments/avirisng
https://airbornescience.nasa.gov/instrument/S-HIS
https://airbornescience.nasa.gov/instrument/S-HIS
https://airbornescience.nasa.gov/instrument/S-HIS
https://espo.nasa.gov/trmmlba/lip.html
http://cpl.gsfc.nasa.gov/
http://har.gsfc.nasa.gov/index.php?section=12
http://har.gsfc.nasa.gov/index.php?section=12
http://har.gsfc.nasa.gov/index.php?section=12
http://har.gsfc.nasa.gov/index.php?section=12
http://har.gsfc.nasa.gov/index.php?section=12

GOES-R Field Campaign: Critical Components

Satellite

Primary ABI Validation »

High-Altitude

: i L. Di
Aircraft Primary Validation Approach (Direct)

Near Surface

UAS Secondary Validation Approach (Earth as Ref.)

ABI SNO
Special Secondary Validation Approach (Direct)

Collection 9




Two Main Paths to Validate SI Traceability

Direct Comparison of Observations S| Traceability through Earth Surface
from Sl Traceable Reference Sensor(s) Reference Observations

= Measurement of the primary physical state variables
at the time of satellite image acquisition over a
uniform target

= Radiative Transfer Modeling

= Well calibrated reference sensor(s)
= Match the reference sensor and satellite sensor view
geometry

End-to-End Image Chain Analysis
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Radiance to Radiance Comparison omparison conducted through modeling
(L1b) (L1b & L2+)
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www.nesdis.noaa.gov

MORE
CHANNELS

Improves every product from

py current GOES Imager and wil

offer new products for severe
weather forecasting, fire and
smoke monitoring, volcanic ash
advisorles, and more.

4Xx

BETTER
RESOLUTION

The GOES-R serles of sateflites
will offer images with greater
clasity and 4x bettes resolution
than earlier GOES satellites,

SX sans'
£

Faster scans every 30 seconits
of severe weather events and
) can scan the entire full disk of

the Earth 5x faster than before.

W ¢

NOAA Satellite and information Service v



New Validation -Chall* o FPA Size Increase

- GOES-R ABI

332,372,408, [l A main At -~ Effective Scan Width

GOESR 676, 1460 ¥ WA o A, -

bt ot

S B8 - T MD/PA Border
MODIS 10, 20, 40 T Al j L% ;;"___»_"_'S'(‘I" ;
VIIRS 16, 32 Herltage and Exustlng Systems A W
- o . & ”t—a}- ~ : v C\<.‘. o

a5 L I ? el
: _. 5 ’ &
"W

Scan Width > § «f\ ¥

VIIRS: b7 Cape Hatteras, NC

12 km

2
Ul
3
=
3

MODIS:
10 km

GOES:
8 km

AVHRR:
1.1km

s ST 12




GOES-R ABI Post-Launch Validation Challenges

GOES O-P

BFT

Operational Validation ROI

’ v Paw . .
> GOES
¥ SCAN 1

} GOES
— =
GOES b
SCAN 3

GOES
SCAN 4

All detectors
characterized

multiple times

GOES R

" Effective Scan
Width

Only a limited
number of
detectors

characterized

using a nominal
scan mode




ABI Scan Flexibility

Full Disk Regional Stare Angled Perimeter
————

u é
————

Provides a comprehensive collection
capability for L1b & L2+ product
validation

North South Scan (NSS):

* Forces each detector to pass over the same ground target (i.e. all detectors view the same total

radiance)
* Collection achieved by holding the EW scan mirror fixed and moving the NS scan mirror

Note: To collect the same Earth location with each ABI band using NS swaths:

— Asshiftin the EW scan mirror is required to position a given band’s array over the desired
region of interest before each NS swath (i.e. each band is collected separately)

14 Graphics Courtesy: Harris



Leveraging Lessons Learned from Previous &
Existing Large Array Systems

Pushbroom Sensor - GOES-R ABI
Side-Slither Collection - North South Scan

Spacecraft Maneuver Required NO Spacecraft Maneuver
(90° Yaw Maneuver) Required GOES-R Field Campaign Plan:

ABI NSS Will Provide the Opportunity
to Validate All ABI Detectors Over a
Single Earth Target

Scan Direction

GOES-R
ABI NSS
Collection

v

Width FPA width




Aircraft Field Campaign Validation of Space-Based Sensors

A .. : Geostationary Orbit presents unique validation
Aircraft Sensor Footprint . : :
challenges with Aircraft sensors due to view geometry

Low Earth Orbit Geostationary Orbit

SouthiCarolina

Aircraft validation is more established for Aircraft validation efforts are more
Low Earth Orbit validation efforts challenging for Geostationary validation




Address the Challenges of Geostationary Field
Campaign Validation: Aircraft Collection Strategy

* ER-2 based sensors will be able to achieve ABI like
zenith angles (~45°) via an
and utilizing the off-nadir aircraft sensor field of
view (~15°) for the targets of interest:

» Matching pixels (GOES-R ABI & aircraft sensors) will
be identified through post-processing ~300

' 20 km




ER-2 Collection Strategy

S T S e e TR A s

RIS proxy maneuvers conducted

in preparation for ABI primary validation
ives

ABI ER-2 Validation Pattern: [FSSSSMRy:

14

Consecutive Circles

ER-2 maneuvers conducted in Spring 2016:

(Special thanks to Timothy Williams NASA AT ST C L L
AFRC and lan Mccubbin NASA JPL) Gz R
ESanta Clarita™ m .. 4




ABI Primary Validation Objective Activities

—

= E
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Summary: # ER-2 Consecutive Circle
Maneuver: 90 min

* Collection provides an absolute validation
capability of ALL ABI detectors and is the
primary pathway to validate Sl traceability

* Planned Collection:
— Desert (daylight)

. . ~gEO & S-NPP/JPSS overpass(s)

4 Zenith: ~45 o 40 e = 3 Daylight Hours
g" & = Azimuth: ~41° (counter-clockwise ' =

e from north) Matchine i |

. atching view geometry

— Water (nlght) e (ABI & Aircraft sensors) Continuous

: = = Zenith: ~30 v “— ABI NSS:

= * Azimuth: ~0° (counter-clockwise ER-2 Consecutive Circle 90 min

from north)

Maneuver: 90 min

*ABI view geometries from 89.5 W
(Coincident with S-NPP/JPSS instruments)

e ABI N-S scan collection of ~¥90 min for each
target collection

ER-2 nadir collection of

_ _ - validation target coincident
— provides an opportunity to acquire large and collocated with S-NPP/JPSS

sample sizes for each detector
overpass(s)

Night



ABI Field Campaign Approach:

Primary Objective: provide validation of ABI L1b
spectral radiance observations to validate Sl
traceability

Validation Through Direction Comparison:

» Thermal Emissive Band (TEB) Post-Launch Validation:
= S-HIS (uncertainties are well documented)
= Previous work has demonstrated validation of better than ~0.2 K
= Heritage approach — direct comparison with well calibrated high altitude sensor

» Reflective Solar Band (RSB) Post-Launch Validation:

AVIRIS provides:
» ALL detector validation methodology
» Funded the Remote Sensing Group at the College of
Optical Sciences, University of Arizona to provide an
independent calibration of AVIRIS during test
execution (heritage approach ~3-5 %)

calvalportal.ceos.org




GOES-R Field Campaign: Critical Components

Satellite

High-Altitude
Aircraft

Near Surface
UAS

Primary ABI Validation »

ABI SNO

Special
Collection

21
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Environmental Remote Sensing Ground Measurement

Validation Challenges & Gaps

Challenging to provide high quality ABI Pixel Size

data that can be directly compared to
satellite observations without gross ~ %°*™ | ———|
assumptions (i.e. uniformity): 1 km

Currently no operational capability to measure goniometric
observations over regions comparable to environmental
satellite observations

Difficult to collect observations of extended regions

—

Ground validation measurements are
typically point-based measurements
Often need to disturb the collection
environment to make the
measurements

Labor intensive

Costly (typically involves a large
team)

Repeatability can be challenging
Limited collection geometry

2 km




Development of Advanced Post-Launch Validation
Capabilities: Near Surface UAS Measurements

GOES-R Funded: “GOES-R Near Surface UAS Feasibility Demonstration Study” - NOAA Cooperative

Institute Partnership with the University of Maryland (UMD) in collaboration with the NOAA UAS Program

Scope: Develop prototype UAS & assess the feasibility of near surface validation reference measurement
capabilities in support of GOES-R Field Campaign validation efforts (L1b/L2+)

B i A e
.' Rot: ry ”"‘l’
el Soia ]

JEY o AcE XL Talon120LE Collection Reference Data:

e ), — 1) Rotary UAS - Goniometric
__/ observations & area collection

——— e 3
‘ @' 2) Fixed-wing UAS — area collection
_— 1

e S Unee Swapgable note cone for flexible paytaad
o i e Mg Integration ta achiove diffrmat misson sats
Phoenix ACE XL Specifications Talon120 Specifications i B
Endurance: 30 minutes Length: 6 Wingspan: 12.5' MGTOW: 20 1bs. /
Fully autonomous system Payload capacity: 2.5 |bs. ,./ . .
Take-off weight: 10 Ibs Range: 8 miles 105 |

f
Endurance: 2.0 - 2.5 hours {

Fully autonomous system \

Typical operating alt.: 50-500 ft. AGL, MSL up to 10,000 ft ‘\

Customized electronic enclosure and autonomous 2 Customized nose cone for high resolution "y

axis gimbal gecreferenced imagery

Phase 2: Capability & CONOPS Optimization

Phase 3: Intensive Field Campaign Deployment



Completed 2 successful test flights at the:

— University of Maryland (UMD) UAS test site in
Bushwood, MD on August 3, 2016

— NOAA National Estuary Research Reserve (NERR)
in Jug Bay, MD on August 8, 2016 — UAS test data
provided to NOAA NERR as operational data

— Resulting products: 2D & 3D geo-referenced
maps

2D Geo-Referenced 3D Digital Surface 2D Geo-Referenced

Orthomosaic Orthomosaic 3D Digital Surface

UMD UAS Test Site (subset — 2 flight lines of data collection) | NOAA NERR — Jug Bay, MD
24




Near Surface UAS Initial CONOP for Post-Launch Validation:

Validation of L1b Data & Support of L2+ Product Uncertainty
;M < " -

4l - :
UAS Sensor NADIR Field of View ! Fixed Wing UAS UAS Sensor Field of View Fixed to
~ Collection Match ABI

Rotary UAS

Conducted Near Local Noon
NADIR Area Collection Coincident with ABl Continuous Swath
Collection

Fixed View Geometry
Matching ABI

Y-

; Fixed Wing UAS
Atmospheric Collection

\_\

120m

)
’ -
' \ « B
J
s y .
Fixgd Path Length: 10 m N P
2 2 ) -
| A
tom_ : : /_,ﬁ\‘
. " L { :\-—‘—‘-,
. .'. ¥ v 3 ) -
S g < 4 5 I ] -
- :
"

60 60°

ET 3

Conducted every three hours sunrise to Gonlometric Target

Spiraling Ramp Collection
sunset(L2+/L1b) S a il Collection P g Hamj :

25




Near Surface UAS Measurements Provide Improved Validation Capabilities:
Validation of L1b Data & Support of L2+ Product Uncertainty

Hyperspectral Data

Metadata:
* Image Acquisition Time L x
= Altitude )
* Latitude & Longitude
= Sensor View Geometry '"

Reflectance (%]

: Ground Based Autonomous Sites:
10 15 ; ' Surface Radiation Budget Network (SURFRAD)

Wavelength [um] —— a —
T Bondville, IL Desert Rock, NV Fort Peck, MT ooodwin(:n&, MS
. o - =
285 T i .

v
Penn State Univ,, PA Sioux Falls, SD

UAS Capability Can Enhance GOES-R Post-launch Validation Capabilities:
Provides an absolute validation capability, a secondary pathway to validate Sl traceability (RSB & TEB surface
channels), and L2+ product performance uncertainties
UAS deployments can support long-term monitoring of ABI performance

Enduring capability for Cal/Val scientist:
= Near surface UAS campaigns can be replicated numerous times throughout the year at significantly
reduced costs in comparison to heritage approaches
= UAS deployments can support characterization of the degree of uniformity within the given satellite
footprint (Ideally, for all reference Cal/Val sites (i.e. fixed ground instruments) in different seasons

Goniometric surface measurements can be used to check components of model values used in retrieval
algorithms




GOES-R Field Campaign: Critical Components

Satellite

High-Altitude
Aircraft

Near Surface

UAS

Primary ABI Validation » Special

ABI SNO

Collection

27



ABI NSS + LEO SNO Collection:

* Provides an ALL ABI detector validation methodology through reference LEO instruments (reduced
uncertainties compared to heritage inter-comparison methodologles)

« Our focus will be to collect a single optimal inter-compare between ABI & S-NPP VIIRS (day), S-NPP
CrlS (night), & MeTOP IASI (night) under clear sky condltlo_ns

[T —



GOES-R Field Campaign ABI Primary Validation Summary

Provides independent validation of the Sl traceability of L1b spectral radiance observations & leverages
lessons learned from extensive pre-launch analysis

. Matching view geometry - : ____ Matching view geometry

" (ABI & Aircraft sensors) Continuous (ABI & Aircraft sensors) .‘/Continuous
L ABI NSS: O . ABI NSS:
-0 LN W ER-2 Consecutive Circle 90 min
ER- 2 Consecutwe CIFCIE A : Maneuver: 90 min-
Maneuver: 90 min -

(1)

: ' ) R-2 nadir collection of
‘ ER-2 nadir collection of validation ‘ validation target coincident
target coincident and collocated with & .. l| and collocated with S-NPP/JPSS

-NPP, JPSSover ass 3 : oy =
H p ( ) Daylight Hours mm“s(s)

NSS Collections + High-Altitude Aircraft: provides an absolute
validation capability of ALL ABI detectors and is the primary
pathway to validate Sl traceability

(2)

Near Surface UAS Collection: provides an absolute validation
capability, a secondary pathway to validate Sl traceability (RSB
surface channels), and product performance uncertainties

UAS Validation

ABINSS during GEO/LED Simultaneaus Nodir Overpass
(SNO) Events Provides

T NSS + SNO Collection: a secondary pathway to validate Sl
/ traceability of ALL ABI detectors through reference instrument(s)

(3)

Absolute independent validation of ALL ABI detectors using
hyperspectral sensors over ideal cal/val Earth targets

c

)
=

©
2
©
=>
o
P
N
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GOES-R Field Campaign Summary: Phase 1 & 2

B “EF T NASAER-2 .} A —SioAR
— World Vector Shoreline 1:20 M - Lambert Conformal Comc %'Y X

Phase 1 Summary:
* Focus: achieve ABI primary validation objective (L1b)
* Opportunity for ABI UAS collection in Desert region
* Opportunity for GLM validation targets:
— GLM LMAs within range:
- Socorro, NM
- Ft. Collins, CO
- Lubbock, TX
— Norman, OK

* Collections of opportunity for ABl & GLM

Phase 2 Summary:
* Focus: GLM primary and ABI secondary objectives
*  GLM LMAs within range:

- Huntsville, AL Atlanta, GA
Washington, DC Toronto, Canada
Kennedy Space Center, FL _ Lubbock, TX
Houston, TX
Wallops Island, VA
* Opportunity for ABI UAS collection in the Gulf of Mexico

& at the DOE ARM site or similar sites
* Collections of opportunity for ABl & GLM

Norman, OK



Summary

The purpose of the GOES-R field campaign is to support
. post-launch validation of L1b & L2+ products

! 3 ’- »"
. -,
o

Underflights to be collected, when possible, with low Sy
. Earth orbit environmental satellites which may include S-
@ NPP Terra/Aqua, METOP, Landsat, ISS & GPM

Field Campaign Data Portal with ALL Coincident Data

Open data access policy



g,,.ﬁGO];S R - Thank youl!

Geostationary Operational nvirdh’ﬁi;nal Satellite - R Series

For more information
visit www.goes-r.gov

3 | CONNECT i/ fee] K4

V2 www.facebook.com/
Kl GOESRsatellite

The next-generation of geostationary

environmental satellites > https://www.youtube.com/user/
@ ) P . s NOAASatellites
SRR, https://twitter.com/NOAASatellites
o ‘& ow T
\ AN - % https://www.flickr.com/photos/
Advanced imaging Real-time mapping Improved monitoring .
for accurate forecasts of lightning activity of solar activity noaasatellites/
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Questions?
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GOES Imaging

GOES-1 Over 4 Decades of Earth

1t image October 25, 1975 Observation

Primarily qualitative

» .
imagery products

Broad set of qualitative & B«

quantitative imagery Advanced Baseline Imager
products
16 Band Imager

Spatial

Essential support in Spectral Region o |ution
weather forecasting & 6 VNIR/SWIR 0.5,1 & 2 km
environmental monitoring 10 Infrared 3 km

N : i "D 4

GOES A-C GOES D-H GOES I-M _ GOES N-P GOES-R
Launched 1974-1978 - | Launched 1980-1987 Launched 1994-2000 Launched 2006-2010 In Development

Images courtesy: www.goes-r.gov & www.nesdis.noaa.gov/news_archives/40_years_of _goes_the _anniversary _of goesl.html 34



GOES-R Located at 89.5 W During GOES-R Field
Campaign Activities: Post Launch Product Test (PLPT)

35



f

&9 ER-2 Loiter Time (based on an 8 hr mission)

NASA ER-2 ' /) SRS
World Vector Shoreline 1:20 M - Lambert Conformal Conic

| Phase 1 & 2
N

fo] ¢ 1 Huntsville, AL~ ‘.n"'

4y e

Image courtesy: Brian Hobbs (NASA ER-2 Program)
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ABI Collection Priorities - 3 Components

1) Direct Comparison - ABl Observations vs. ER-2
Based AVIRIS & S-HIS Observations:
» AVIRIS vs. ABI Ch. 1-6

= Radiance & TOA Reflectance
» S-HIS ABI Ch. 7-16 oren o) B e
= Radiance & Brightness Temperature i =

Secewr

S1 iraceabslity
Vi datipn

Gulf of Mexico DOE ARM Site = % )

2) Intensive Ground Campaign — Near Surface
UAS Collections:

» Desert (L1b & L2+): o e |
o Candidate Site:

= White Sands, NM or similar site

» Open Ocean (L1b & L2+)

o Candidate Site: 100 km off the coast of
the Gulf of Mexico or US East coast in the
Atlantic (pending available funding)

» Vegetation (L2+):

o Candidate Site:

L1b & 12+ Vdcation
EN-2 4 Ground Tesms

Storm Evolution &

= ARM Site or similar site ‘*;"

3) Collection of Opportunity
» Primarily targets coincident with GLM
validation collections, large wild fires,
Chesapeake Bay, Salton Sea/Lake Tahoe

37



GLM FOV for PLPT (89.5°W longitude)

TRMM LIS Climatology

38



ER-2 Primary Validation Collection Strategies:

ABI Validation Pattern: GLM Validation Patterns:

Racetrack e Bowtie

‘ g

LAY

Consecutive Circles

ER-2 proxy maneuvers conducted in preparation
for ABI primary validation objectives

(AVIRIS Sierra Snowpack Campaign)

39



RSB Heritage Approach: Reflectance-
Based

Inputs: s B
* Desert site (Ex. Landsat 7 [30 m pixels] — 480 m x 120 m)

— Surface reflectance observations

* User walked a backpack spectrometer 2 m height ' N
* 45 -60 minutes to conduct collection ﬁ . l "ﬁ
=5 )

* <2.5% of total desert target area was sampled

— Atmospheric observations Image Cotrtes)

— Radiative transfer code

Processing:

* Surface reflectance measurements are averaged to produce a
single spectral reflectance for the entire site

e Determination of Gain

Uncertainty of the Method:
* 3-5 % radiometric uncertainty

*  Well established for moderate/high spatial resolution space-
based systems (Landsat/GeoEye)

= K. Thome (2001) Absolute radiometric calibration of Landsat 7 ETM+ using the reflectance-based method,
Remote Sensing of Env.

= Czapla-Myers, J., McCorkel, J., Anderson, N., Thome, K., Biggar, S., Helder, D., Aaron, D., Leigh, L., and Mishra, N., ( es)
“The Ground-Based Absolute Radiometric Calibration of Landsat 8 OLI,” Remote Sens. (7) 600-626 (2015). peral 20154 V4

-

; -
Image Courtesy:




GOES-R Near Surface UAS Capability Priorities

1) Hyperspectral (0.35 - 2.5 um) Reflective Solar Band (RSB) measurements are of highest priority

. Upward Observation (total sky)
= Downward Observation (surface)
Ability to autonomously control the view geometry of the sensor payload(s) for oblique angle data collection of a fixed earth
target: Range: 0° (nadir) to 90° (horizon) with a step size of 1° or less
» Near surface ~10 m above ground level (i.e. assume atmosphere is negligible)

Hemispheric-Directional: geometry specified by a cone and a hemisphere

Intended Measurement (Goniometric)

incoming Hemispheric incoming (incoming directional
g component lost) & directional outgoing geometry

outgoing ®

2) Broadband IR (8 — 14 um) measurements
= Directional Surface Observations (ideally filtered to match ABI spectral bands, initial focus ABI Bands 14-15)

3) High resolution georeferenced imagery

= Context imagery of calibration/validation targets & Digital Elevation Model (DEM) generation

B Common Requirements for Both Systems

All sensor measurements have documented Sl traceable paths

All sensor measurement uncertainties are documented and reviewed

System design shall be flexible to integrate on multiple UAS

UAS capable of autonomous flight through pre-programmed flight planning

Meta data to be collected & stored (image acquisition times, sensor look angles, GPS data)




Prototype Rotary System: UAS + Payloads

1. Reflective Solar Band (RSB) Sensor Suite:
— Hyperspectral coverage from 0.35 to 2.5 um
* Downward (directional)
* Upward (total hemispheric)
2. IR Radiometer:

— Broadband IR — 8-14 um/potentially filtered to
match the ABI channels

3. Context Imager:

— RGB HD video - context imager
4. Atmospheric Sensor:

— T, RH, and Px profiles

Baseline Capabilities:

= Observations over extended regions

matching ABI view geometry
= Goniometric observations over a given
target (directional hemispheric)

Primary System —In
Development

42

Phoenix ACE XL

uay SoLTIoNS'
© UAY Solutions. Inc. All rights reserved.
Phoenix ACE XL Specifications
Endurance: 30 minutes of collection

Fully autonomous system
Payload Capacity: 10-12 Ibs

Customized electronic enclosure and autonomous 2

axis gimbal




Prototype Fixed-Wing System: UAS + Payloads

1. High Resolution Camera:
— High resolution RGB camera
2. Atmospheric Sensor:
— T, RH, & Px profiles

Baseline Capabilities:

= 2D high resolution georeferenced
and orthorectified mosaics

= Digital Surface Model (+ 1-5 m)

= Atmospheric profiles to maximum

collection alt. (~400 ft or 121.9 m)

[ Secondary System ]

Talon120LE

-
——r

— !
<. N ph :
/' T

Swappable nose cone for flexible payload
integration to achieve different mission sets

Talon120 Specifications
Length: 6"  Wingspan: 12.5’
Endurance: 2.0-2.5 hours
Range: 8 mile LOS

Fully autonomous system
Payload Capacity: 2.5 Ibs
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