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Stennis Space Center Verification & Validation
Capabilities

Mary Pagnutti, Robert E. Ryan, Kara Holekamp, Duane O’Neal, Kelly Knowlton,
Kenton Ross, and Slawomir Blonski

Science Systems and Applications, Inc.

Scientists within NASA’s Applied Sciences Directorate have developed a well-characterized
remote sensing Verification & Validation (V&V) site at the John C. Stennis Space Center (SSC).
This site enables the in-flight characterization of satellite and airborne high spatial and moderate
resolution remote sensing systems and their products. The smaller scale of the newer high
resolution remote sensing systems allows scientists to characterize geometric, spatial, and
radiometric data properties using a single V&V site. The targets and techniques used to
characterize data from these newer systems can differ significantly from the techniques used to
characterize data from the earlier, coarser spatial resolution systems. Scientists are also using the
SSC V&V site to characterize thermal infrared systems and active lidar systems. SSC employs
geodetic targets, edge targets, radiometric tarps, atmospheric monitoring equipment, and thermal
calibration ponds to characterize remote sensing data products. The SSC Instrument Validation
Lab is a key component of the V&V capability and is used to calibrate field instrumentation and
to provide National Institute of Standards and Technology traceability. This poster presents a
description of the SSC characterization capabilities and examples of calibration data.

This work was directed by the NASA Applied Sciences Directorate at the John C. Stennis Space
Center, Mississippi. Participation in this work by Science Systems and Applications, Inc., was
supported under NASA Task Order NNS04AB54T.
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Painted Concrete Radial Edge Target

I target > 90° arc angle
m thick tapered to < 10 cm

Purpose: Tarp panels form
20-meter edges to measure

hyperspectral sensors
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ground sampling distances of 1 meter
orless

reflectance can be utiized in the
characterization of multispectral and

two
the edge

‘Tarps’ highly uniform spectral

17 A-Order monuments On Site

« Tarp Panel 1 - 3.5% Reflectance
« Tarp Panel 2 - 22% Reflectance
« Tarp Panel 3 - 34% Reflectance
« Tarp Panel 4 - 52% Reflectance

Trimble 5700 GPS

0.6-meter red center radius
geodetic targets evenly
spaced throughout site

136 Manhole covers
painted with 50%
reflectance paint

Laboratory Calibration

+ Sub-cm accuracies for static survey
+ 24-channel receiver

level accuracy

Stationary Atmospheric Monitoring

Total Sky Imager

Atmospheric Monitoring Station

NIST-Certified Integrating Spheres

Purpose: Calibration and

Calibration & Characterization of ASD FieldSpec
Spectroradiometers

NGS/NOAA-NDBC
Operated CORS Site

Continuously

Purpose: Field
Operating Reference

portable real-
time GPS survey
Accuracy: 10 m
to submeter

survey data

erform spectral and radiometric calibration of ASD FieldSpec Pro spectroradiometers

characterization of spectral
e

c

ontrols:
integrating sphere calibration
standard with known spectral radiance

jination: 1 halogen, 0
reflectorized lamp with a motorized,
computer-controlled, variable
aperture

Temperature Range: 2000 to 3000K

Radiometric Calibration: NIST-calibrated integrating sphere serves as source

for conversion of measured DN values to radiance
+ Perform periodic checks of ASD radiance calibration using known radiance
source

+ Check linearity of ASD response by varying integrating sphere radiance level

Spectral Range: Calbrated from 300
10,2500 nm

Cimel Sun

Channels: 440, 670, 870, <] 'f‘lﬂ:l-:llter

936, and 1020 nm ating

FWHM: 10 nm Shadow-band
) FOV: 12° L & .|| Radiometer

Part of AERONET network "

Spectral Calibration:
+ UNIR - laser ilumination of
integrating sphere produces
monochromatic Lambertian
urce

Mikron Water Bath Blackbodies

Purpose: Calibration of radiometers
Emitter Area: 12" x 12"
Eorrssie R Ues - SWIR - 5o gas e
lamps o Hnets megaing
e

Temperature Resolution: 0.01 °C <
¢ - Fit Gaussian curve to each

Stability: .04 °C for 8-hour period
Temperature Sensor: Precision
latinum wavelength at center of peak

Hyperspectral Radiometry

Radiance. mW/cm /s

150

500

st

Hyperspectral Active Targets ‘

+ Perform linear regression to
assign wavelengths to all
spectral bins

B

IFOY

Purpose: Image floal's influence on waterbody
Range: Thermal (8-12 pm)

: 14-bit digitization with 0.1 °C NED,
240 x 320 pixel array
ncooled, 1.3 millradian

Thermal Radiometry

Thermal Float on Stennis Pond

+ Float employs 2 Heimann
radiometers to measure skin
surface temperature

+ Additional Heimann
measures cold sky
temperature

+ Two honeycomb black
bodies calibrate radiometers.
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Portable Atmospheric Monitoring
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o
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Purpose: Measure direct solar
imadiance

Spectral Channels: Nine channels —
one total solar and eight 10 nm
bandwidth center wavelengths at 382,
400,440, 521, 610, 671, 781, 870,
940, and 1030 nm

Multi-filter Rotating Shadow-band Radiometer

Full Sky Imager

Radiosonde Balloon

Purpose: Measure diffuse/
direct/horizontal solar irradiance
Spectral Channels: Seven channels —
one total solar and six 10 nm bandwidth
center wavelengths at 415, 500, 615,
673, 870, and 940 nm

Cosine response: <5% for 0-80
degree zenith angle; <1% with
correction

Langley Regression Plot Portable Meteorology Station

Purpose: Record atmospheric
measurements during field
collects

Atmospheric Measurements:
Temperature, humidity,
pressure, and wind
speedidirection sensors

Solar measurements:
Pyrenometer, Pyroheliometer
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