The MISR instrument is the size of a steamer trunk, and weighs 149 kilo-
grams (328 pounds). To meet its scientific objectives, MISR will measure
Earth’s brightness in four color bands, at each of nine look angles spread
out along the flight path in the forward and aft directions. The nine sepa-
rate cameras within the in-
strument are arranged for
compactness in the shape of
a “V:9” engine. In the artist’s
rendition showing a cutaway
view of the MISR instrument,
the nine cameras appear as
yellow cylinders. In this orien-
tation, MISR would look down

I toward Earth.

MISR will orbit the Earth about 705 kilometers (438 miles) above the

ground. During a period of seven minutes, a 360-kilometer (224-mile)

wide swath of Earth will successively come into the view of each of

the nine cameras, as the instrument flies by. It takes nine days to cover
the globe. MISR can see objects on the surface of Earth as small as

275 meters (902 feet), about the size of a major-league baseball stadium.
(This is the “spatial resolution” of MISR.)

To improve the scientific value of the data, special attention has been
paid to accurately measuring the instrument’s sensitivity to light, which
may change during its lifetime. This high absolute and relative radiomet-
ric calibration accuracy is achieved using onboard reflecting surfaces that,
when commanded to move into position, will reflect sunlight into the
cameras, and simultaneously into an additional set of light-detecting

sensors designed to check the camera response.

MISR will fly together with four other instruments on NASA’'s EOS AM-1
satellite. Three of the instruments will measure quantities related to
Earth’s energy budget, covering aspects of both reflected sunlight and
thermal energy emitted by Earth. When the satellite is on the day side
of Earth, its orbit crosses the equator at about 10:30 A.m. local time.

EOS AM-1 is scheduled for launch in 1999; the instruments are all

designed to operate for at least six years.

Il n s t r u m e nt

FOCAL PLANE ASSEMBLY

CAMERA AND SUPPORT ELECTRONICS

This is one of the nine MISR cameras,
completely assembled, together with
its support electronics. Each camera is
a self-contained unit that was tested
and calibrated independently before
it was added to the MISR Optical
Bench. The small rectangular box

This is a detector from one of the MISR
cameras (disk-shaped object with slit).
The detector is attached to a rectan-
gular “camera head” electronics
package that is about 10 centimeters
(4 inches) long. The cover for the elec-
tronics package can be seen in the
background. This collection of parts is
called the Focal Plane Assembly, since
the detector belongs at the focus of
the camera lens.

Beneath the detector slit are strips

of light-sensitive, solid-state material.
Each strip is divided into 1,504 light-
sensitive spots called “pixels” that will
produce line after line of a MISR image
as the sweep of the satellite orbit car-
ries MISR around the Earth. (For this
reason, MISR is called a “push-broom”
camera.) There are four closely spaced
strips in each detector, one for each
of the MISR color bands. Since there
are nine cameras altogether, MISR
produces 36 images simultaneously.
(JPL-23831Ac)

attached to the side of the camera
barrel, a part of the Focal Plane
Assembly, is about 10 centimeters
(4 inches) long. The camera in this
image is one of the MISR “A" cam-
eras, which have the shortest tele-
scopes, and when mounted on the
instrument, will look nearly directly
down toward Earth. (JPL-28033Bc)

MISR INSTRUMENT DESCRIPTION

PARAMETER

VALUE

CAMERA VIEW ZENITH ANGLES
AT EARTH’S SURFACE

0.0 DEGREES (NADIR) 26.1, 45.6, 60.0, AND
70.5 DEGREES (BOTH FORE AND AFT OF NADIR)

SWATH WIDTH

360 KILOMETERS (224 MILES)
(9-DAY GLOBAL COVERAGE)

CROSS-TRACK X ALONG-TRACK
PIXEL SAMPLING (COMMANDABLE)

275 X 275 METERS (902 X 902 FEET)

550 X 550 METERS (0.34 X 0.34 MILE)

1.1 X 1.1 KILOMETERS (0.68 X 0.68 MILE)
275 X 1.1 KILOMETERS (0.17 X 0.68 MlLE)

SPECTRAL BANDS
(SOLAR SPECTRUM WEIGHTED)

446.4, 557.5, 671.7, 866.4 NANOMETERS

SPECTRAL BANDWIDTHS

41.9, 28.6, 21.9, 39.7 NANOMETERS

CHARGE-COUPLED DEVICE
SENSOR ARCHITECTURE

4 LINES X 1504 ACTIVE PIXELS
(EACH OF 9 CAMERAS)

ABSOLUTE RADIOMETRIC UNCERTAINTY

3 PERCENT (1 SIGMA) AT MAXIMUM SIGNAL

MAss

149 KILOGRAMS (328 POUNDS)

POWER (WORST CASE)

83 WATTS (AVERAGE); 131 WATTS (PEAK)

DATA RATE

3.3 MEGABITS PER SECOND (AVERAGE)

“FAMILY PORTRAIT?”

Here are the nine MISR cameras (plus
one “spare” camera) in 1996, before
they were attached to the MISR in-
strument. The two cameras designed
to look at the steepest angles, called
the “D forward” and “D aft” cam-
eras, have the longest telescopes.

A spare camera was used to build
AirMISR, an instrument designed to
fly in an airplane to help interpret
the data from the spacecraft instru-
ment. (JPL-28033Ac)

OPTICAL BENCH

This is the “science part” of the
MISR instrument. It includes the
cameras and calibration equip-
ment. The photograph was taken
in October 1996, as MISR was being
assembled. Subsequently, the parts

that supply power, communications,
and onboard data processing were
added. The entire package was then
encased in a protective housing,
which was covered with highly
reflective thermal blankets. The
Earth-viewing orientation is up in
this photograph. (JPL-28109Ac)



