BRIEF OVERVIEW OF
SATELLITE-BASED
REMOTE SENSING
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Between 1960-1972 the
Corona Project collected
800,000 images, using KH-
1 thru KH-4B cameras.
Film had to dropped to
Earth for processing.
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A sophisticated set of static and rotating cameras evolved
during the Corona Project to maximize coverage of large areas
using rolled film from an altitude of 80 nautical miles

UMR’




UMR’

) & 4 e 2N ]
- Lty R o
fO - | Ak o 00% 0¥ < !
/X Y o P N K.
N Sy e T M

/ W o S Aly i #
S [ R 3 e 3 4 ¥ u,
¥ Sl * Y &
s =

/,

= Coronaimage of Tell Hamoukar in Syria. Note

old channe
visible on t

= Photo reso

s and tracks across landscape, not
ne ground

ution is around 1 m



S
|

LEMGTH (feet)
|

£

L7y ]

L @ |

CORONA ARGON MURAL LANYARD f=1 13

40 Lb Film 40 L Film 80 Lb I'tlm n Lk Film 160 Th Fllm 150 Lb File
26 Systems 12 Systems 26 Systems 1 Systems 52 Systems 17 Systems
11 Removeries S Recoverles 20 Rocoverles 2 Recoverles 94 Recoverles 32 Recoveries
195% = 1961 1261 - 1964 1361 - 1963 1963 1962 - 1969 1967 - 1472

= Spaced based cameras continued to evolve
throughout the 1960s and early 1970s, when
digital and multispectral collection began
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Landsat 1 or Earth Resource Technology Satellite (ERTS) was
launched in mid-1972; with new launches every 3 years.

m Carried 3 cameras, a near IR scanner and a 4 channel MSS at
altitude of about 570 miles

= Digital images measured 111 x 102 miles, but with resolution of only
about 100 ft
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After 1989 reconnaissance satellites shifted to Synthetic
Aperture Radar, IR and thermal IR, operating between
150 to 600 miles altitude. These systems are capable of
sensing through clouds and brush cover.



Transition to Hyperspectral Data
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SPECTOMETER BEASED RECONNAISSANCE IMAGING
» [MAGE OF TARGET AREA IS REFLECTED
BY SCAN MIRROR INTO SLIT OF SPECTROMETER
THROUGH PRIMARY LENS.
# SLIT IMAGE IS DIFFRACTED BY GRATING INTO
TS SPECTRAL COMPOMENTS AND PROJECTED OMTO THE
TARGET AREA FOCAL PLAME ARRAY.
OF INTEREST » FOCAL PLANE DATA IS READ OUT TO APROCESSOR THAT
ASSEMBLES AN “IMAGE CUBE.”
» SPECTRAL SIGHATURES OF TARGET ELEMENTS CAN BE
EXAMINED DR INDIVIDUAL SPECTRAL FRAMES ANALYZED,

Multispectral scanners (MSS) have been increasing
deployed on airborne and spaced-based sensing platforms.
These allow large files of information to be collected across
the electromagnetic spectrum; and will eventually change
the way we look at the Earth (e.g. motor tracks across
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= Mosul, Irag as imaged by US reconnaissance satellite
using Thematic Mapper Multispectral Scanners.
Intelligence platforms are capable of resolutions <6
Inches for high interest areas
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= In 199 Space Imaging OSAT launched lkonos,
offering commercial imagery with 1 m
panchromatic and 4 m multispectral images,

world wide.
UMR)
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= lkonos imagery collects MSS data at rate of 2,000 sq
km per minute, making fifteen 98- minute orbits each
day. They offer digital imagery with RMSE of < 0.9 m
for detailed urban analysis.
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= Modern digital
iImagery IS
orthorectified

= This allows
manipulation in
GIS, integrating
countless layers
of information




Orthorectified
digital images can
be overlain to
make meaningful
comparisons, as
shown here

This shows the
Pentagon while
under construction
in 1940 (at right)
and after
completion in 1943
(at left)

Note details of
support and frame
layout



In February 2000, the Shuttie Radar Topography Mission (SRTM) used radar
instruments to collect data that will be used to produce the most
detailed, near-global topographic map of Earth ever made.

In February 2000
NASA launched
Space Shuttle
Mission STS-99,
the Shuttle Radar

o Topography
Scietists il use these data t sty ooy, ~ Mission (SRTM),

erosion, landslide hazards, ecology and earthquakes.

which mapped

the Earth using
Interferometric

—== Mission [:om:age _
s synthetic

shi e aperture radar
‘..;j (INSAR)

S s
Data can also be used to increase aircraft navigation safety
and for improved topographic maps for city planners, Objects as small as 30 meters
firefighters, geologists, and backpackers. across and 10 meters high can be
seen in SRTM radar data.

NEW PERSPECTIVES ON PLANET EARTH



Interferrometric Synthetic Aperture
Radar (INSAR)
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Radar signals being transmitted and recieved in the SRTM mission
(image not to scale).

Figure 4: Differential Distance Gives Topography




= Repeated INSAR passes
allow slight variations iIn
elevation and spatial
distribution to be
monitored with amazing
accuracy

= Topo-removed
Interferograms draped
over shaded DEMs of
Shishaldin volcano from
1993 to 2000

Circles Indicate areas of
marked elevation change
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the San Francisco Peak volcanic field




