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Spatial Characterization Approach

Stennis Space Center

NASA and the U.S. Geological Survey (USGS) have jointly developed capability
for characterization of aerial digital imagery:

— USGS defines characterization requirements and interfaces with industry.

— NASA performs characterizations of image products using the Stennis
Space Center (SSC) test range.

Analysis includes geopositional accuracy and spatial response:
— Radiometric characterization is to be performed in the future.

Spatial response is characterized based on measurements of Relative Edge
Response (RER):

— RER is one of the engineering parameters used in the General Image
Quality Equation (GIQE) to provide predictions of imaging system
performance expressed in terms of the National Imagery Interpretability
Rating Scale (NIIRS).

RER is estimated using the SSC edge targets and the tilted edge technique:

— RER is a geometric mean of normalized edge response differences
measured in two directions of image pixels (X and Y) at points distanced
from the edge by -0.5 and 0.5 ground sample distance (GSD).
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SSC Edge Targets
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Tilted Edge Technique
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Relative Edge Response
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RER = \[[ER(0.5) - ER,, (-0.5)][ER, (0.5) — ER, (-0.5)]

v'edge response
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Distance / GSD

RER estimates effective slope of the imaging system’s edge
response, because the distance between the points for which the
differences are calculated is always equal to the GSD
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NIIRS
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Effects of RER on Civil NIIRS

NIIRS estimates based on GIQE
(assuming no MTF compensation)

——GSD =15cm, RER = 0.7
—GSD =15cm, RER =0.4
——GSD =30cm, RER = 0.7
——GSD =30 Icm, RER = 0.4
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Identify large farm
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(NIIRS 6.7)
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Meaning of RER in Remote Sensing
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Example: 15 cm GSD Panchromatic Image
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Example: 30 cm GSD Multispectral Image
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Spatial Characterization Results
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n20e gca:(t}emsnlon Sensor Company GSD (cm) RER
0.5 (BW)
22-Nov-2002 Leica ADS40 EarthData International® 25 0.6 (IR)
0.5 (RGB)
ina®
24-Nov-2003 DAIS Space Imaging 50 0.7 (VNIR)
(GeoEye™)
5-Dec-2003 IKONOS* Space Imaging (GeoEye) 100 0.7 (pan)
18-Feb-2004 Z/I Imaging DMC AERO-METRIC, INC.® 15 0.4 (pan)
: 15 0.5 (RGB), 0.4 (CIR)
-Nov-2004 ZI | DM 1, Inc.®
8-Nov-200 /I Imaging C 3001, Inc 30 0.6 (RGB), 0.5 (CIR)
23-Feb-2005 7/l Imaging DMc |  Florida Department of 30 0.6 (RGB)
Transportation
*satellite GSD - Ground Sample Distance

RER — Relative Edge Response
BW — Black, White
] IR — Infrared

RGB — Red, Green, Blue
VNIR — Visible/Near Infrared
CIR — Color Infrared

Reports with the characterization results have been
delivered by NASA to USGS
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